PHARMACEUTICAL
MANUFACTURING
ENCYCLOPEDIA

Second Edition
Reprint Edition

by

Marshall Sittig

Volume 1
A-K

n NOYES PUBLICATIONS
p Westwood, New Jersey, U.S.A.




Copyright © 1988 by Marshall Sittig

No part of this book may be reproduced or utilized in
any form or by any means, electronic or mechanical,
including photocopying, recording or by any informa-
tion storage and retrieval system, without permission

in writing from the Publisher.
Library of Congress Catalog Card Number: 87-31647
ISBN: 0-8155-1144-2
Printed in the United States

Published in the United States of America by
Noyes Publications
Fairview Avenue, Westwood, New Jersey 07675

109876543

Library of Congress Cataloging-in-Publication Data

Sittig, Marshall.
Pharmaceutical manufacturing encyclopedia.

Includes bibliographies and indexes.

1. Drugs--Synthesis--Dictionaries. 2. Chemistry,
Pharmaceutical--Dictionaries. 1. Title.
RS402.5.858 1988 615°.191 87-31547
ISBN 0-8155-1144-2



Foreword

The worldwide pharmaceutical industry has a dollar sales volume greater than $100 biltion
with a number of individual drugs boasting sales volumes of over $100 miilion each. Indeed
some drugs have been called ‘blockbuster drugs’’~those generating at least $300 million in
new revenues each year, The profit margins in drug manufacture are higher than the rest of
the chemical industry and, of course, research expenditures are huge in order to maintain
position and develop new drugs in this highly competitive industry.

The present-day drug industry is one of rapid change,

Patents on current best-selling drugs are expiring. It has been estimated that the
top 100 products in the marketpiace will all come off patent (that is, the basic
patents will expire) in the period between 1973 and 1990.

As patents expire, exclusivity of producing a trade-named product will pass and
competitive-versions of the basic drug will be marketed under generic names (or
other new trade names) by new manufacturers. It has been estimated that 40%
of the drugs on the market in 1990 will be generic drugs.

New products will come on the market as
New products are developed through research.

Products now marketed in Europe and Asia attain approved status
by the U.S. Food and Drug Administration (FDA} and enter the
huge and lucrative American market.

{nformation on patented processes offers a number of commercial opportunities:

(1) The patent expiration date (in the U.S. usually 17 years after the patent
issuance date cited) offers the opportunity to duplicate and practice the
patented process without legal conflict after expiration,

{2) The statement of ownership of the patents affords the opportunity to
license the patent in question from the patent holder.

{3) The definition of the patented process offers the opportunity to an in-
novative chemist to develop a process which bypasses the original patent
claims and offers a new legally clear route to an economically attractive
product,

This encyclopedic work gives details for the manufacture of 1295 pharmaceuticals, now
being marketed as trade-named products somewhere in the world. The pertinent process
information has been obtained from examples given in the pertinent patent literature
{usually U.S. patents and sometimes British patents).

In addition to the patent-derived process information, references are also cited under each
drug’s entry to major pharmaceutical reference works where additional information can be
obtained on synthesis methods and the pharmacology of the individual products.



vi Foreword

This work is presented in two volumes. The arrangement within the books is alphabetic by
generic name. The table of contents appears at the beginning of Volume 1. There is also an
index by trade names used in many of the countries in the world. Another index lists the
raw materials used in the manufacture of the various drugs, an index which should be com-
mercially valuable to suppliers of chemical raw materials to the pharmaceutical industry.
These indexes appear at the end of Volume 2.

These volumes provide a handy first reference both to manufacturing process and also to
other reference sources where additional details on the product may be found.

This handbook should be useful as an initial point of access to the commercial pharmaceuti-
cal literature. It can be consulted as a master source before using computerized retrieval
even if computer data on the pertinent literature are readily available.

This work summarizes practical information available from the work of hundreds of phar-
maceutical research laboratories and of thousands of chemists in those laboratories in de-
veloping thousands of commercial products.

Finally, it is hoped that these books will offer a sort of blueprint for entry into profitable
generic drug manufacture. Companies not now in the drug business but with some expertise
in fermentation processes and/or chemical synthesis may be able to add a few technical peo-
ple and make a relatively small investment to get themselves on the first rung of the ladder to
being pharmaceutical producers. Study of available technology, patent expiration dates and
existing markets for particular trade-named drugs may well lead to routes to promising new
ventures.

NOTICE

To the best of the Publisher's knowtedge the information con-
tajned in this book is accurate; however, the Publisher assumes
no responsibility nor liability for errors or any consequences
arising from the use of the information contained herein. Final
determination of the suitability of any information, procedure,
or product for use contemplated by any user, and the manner
of that use, is the sole responsibility of the user. The book is in-
tended for informational purposes only. Due caution should be
exercised in the use and handling of those raw materials that are
potentially hazardous. Expert advice should be obtained at all
times when manufacturing implementation is being considered.
In the case of personal use of any of the products included, the
manufacturer’'s medical instructions should be followed. Men-
tion of trade names does not indicate endorsement by the
Author nor the Publisher.

It should be noted that the manufacturing procedures described
are based on patented processes and that a proper license must
be obtained for the use of such processes, if the patent has not
expired.
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Introduction

INFORMATION SOURCES USED

A variety of sources were used to identify the patent associated with particular commercial
products and to serve as a source of process information. These include the following:

Merck Index: followed by a citation of the entry number in the Tenth (1983)

Edition.!
DFU: The periodical publication, Drugs of the Future,? published in Spain.
DOT: The periodical publication, Drugs of Taday,3 also published in Spain.
Kleeman & The encyclopedic German work, Pharmazeutische Werkstoffe,®
Engel: second revised edition published in 1982.
OCDS: The 3-volume reference series on the Organic Chemistry of Drug
Synthesis,S

In addition, sources of pharmacological data and comparative information on trade names
used in various countries were obtained from:

REM: The latest edition of Remington’s Pharmaceutical Sciences.®
The nonproprietary name index published by Paul de Haen.”

I.N.: The biannual Swiss publication, /ndex Nominum, 8

PDR: The guide to commercially available U.S. drugs, the Physicians’

Desk Reference.

Finally, earlier books by this author were drawn on to provide information for some entries.
These include:

The Pharmaceutical Manufacturing Encyclopedia, first edition,10

A book entitled, Manufacturing Processes for New Pharmaceuticals,}!
This book attempted to review processes for manufacturing drugs
still in the developmental stage—those which had attained generic
name status but not trade name status in most cases. Many of these
have since fallen by the wayside.

The Veterinary Drug Manufacturing Enz:yclopt',’dia.12 The present
volume deals only in “people drugs’’ as did its predecessor volume!
but some drugs find application in both areas.

It should be emphasized again that this is simply a guide to manufacturing processes. Under
each generic named product a ‘‘Therapeutic Function’ is indicated. However, the reader is
referred to the Merck Index! and to Ii'emingmn6 as well as to Drugs of the Future,? Drugs
of Today,® and the Physicians’ Desk Reference (PDR/)® for more information on the ma-
terial, its properties, its therapeutic use and its side effects. The chemist who is interested
in synthesis routes is referred to Lednicer and Mitscher® aswell as to Kleeman & Engel“ for
more information on routes to these products and to products having similar gtructures.
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SALES RANKINGS OF U.S. DRUGS

In the preparation of the first edition of this volume, contact was made with IMS, inc, of
Ambler, Pa.,awell-known source of international statistics. With their help, a list was prepared
of the 100 top products based on U.S. sales volume in 1976; that list is given in Table 1.

(1)
(2)
(3}
(4)
(8)
(6)
(7
(8)
(9)
(10)
(11)
(12}
(13)
(14)
(15)
(16)
{17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(20)
(30)
{31)
(32)
(33}
(34)
(35)
(36)
(37)
(38)
(39)
(40}
{41)
(42)
(43)
(44)
{45)
(46}
(47)
(48)
(49)
(50)

Table 1: The Top 100 Generic Pharmaceuticals in the U.S. in 1976

Diazepam

Methyldopa
Hydrochlorothiazide
Acetaminophen
Amitriptyline
Cephalexin

Ibuprofen
Cephalothin
Furosemide
Norethindrone
Indomethacin
Gentamicin Sulfate
Chlordiazepoxide
Thoridazine
Norgestrel

Propranolol
Estrogenic Substances, Conjugated
Ampicillin Trihydrate
Spironolactone
Amoxicillin
Triamterene

Penicillin V
Isosorbide Dinitrate
Chlorpropamide
Chlorthalidone
Allopurinot

Cefazolin Sodium
Hydratazine

Doxepin

Clidinium Bromide
Doxycycline
Erythromycin Estolate
Papaverine
Hydroxyzine Pamoate
Flurazepam
Tolbutamide
Methylprednisolone Sodium Succinate
Clofibrate

Ethynodiol Diacetate
{nsutin lsophane
Phenylpropanolamine
Diphenoxylate
Prochlorperazine
Isoxsuprine
Clorazepate

Dipheny! Hydantoin (Phenytoin)
Haloperido!
Dihydroergocornine
Chlorothiazide
Trifluoperazine

(61)
(52)
(53)
(54)
(65)
(56)
(67)
{58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)
(71)
(72)
(73)
(74)
(75)
(76
(7m
(78)
{79}
(80)
(81)
(82)
(83)
(84)
(85)
(86)
(87}
(88)
(89)
(90}
(91)
(92)
(93)
(94)
{95)
(96)
(97)
(98)
(99)
{100}

Doxorubicin
Propoxyphene
Nitrofurantoin
Trimethoprim
Betamethasone Valerate
Pseudoephedrine
Diethylpropion
Meclizine

Ampiciilin Anhydrous
Pentazocine Lactate
Tetracycline
Procainamide
Imipramine
Chlorpromazine
Triamcinolone Acetonide
Dipyridamole
Clindamycin Phosphate
Miconazole Nitrate
Chilorpheniramine Maleate
Theophylline

Naproxen

Kanamycin Sulfate
Pentaerythritol Tetranitrate
Meperidine

Neomycin Sulfate
Oxazepam

Guaiacol Glyceryl Ether
Oxymetazoline
Tolazamide

Insulin Zinc Suspension
Metronidazole
Phentermine Resin
Erythromycin Stearate
Phenobarbital
Povidone-lodine
Quinidine Giuconate
Hydroflumethiazide
Imipramine Pamoate
Methyl| Phenidate
Nitrogliycerin

Albumin, Normal Human Serum
Cyclandelate
Dicyclomine

Enflurane

Erythromycin Ethyl Succinate
Minocycline
Carbendicillin Disodium
Hydroxyzine
Tobramycin Suifate
Meprobamate

This data courtesy of IMS, Inc.; interpreted by M. Sittig.
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The top four items on the list each had sales over $100 million; by coincidence the cutoff
point at the end of the 100 top generic products was at the $10 million sales level; the total
sales of the 100 products listed was about $3 billion. Of this total, some $600 million was in
antiinfective products {penicillins, antibiotics, sulfa drugs, etc.), some $500 million in tran-
quilizers and some $400 million in cardiovascular drugs. These three categories represented
half the dollar total of the top 100 drugs sold in the U.S. Other major drug market areas are
in antiarthritic drugs and antiulcer drugs.

Now, for this second edition, an attempt was made to list the top prescription drugs in the

U.S. as of 1985~some ten years later than the earlier tabulation. This new listingwas done by
the author based on his interpretation of the sales list by trade name in the magazine American
Druggist for February 1986; it gives approximate rank by generic product as of the date of

manuscript preparation in 1986. See Table 2,

Table 2: The Top 100 Generic Pharmaceuticals in the U.S. in 1985

(1) Hydrochlorothiazide {(51) Temazepam

(2) Triamterene {62) Diphenhydramine
(3) Propranoloi (63) Captopril

(4) Digoxin (54) Dipyridamole

(5) Norethindrone (55) Nitroglycerin

(6) Ethinyl Estradiol (66) lIsosorbide Dinitrate
(7) Diazepam (67) Polymyxin B

(8) Acetaminophen (58) Neomycin

(9) Amoxicillin (69) Bacitracin

(10) Cimetidine (60) Amiloride

(11) Furosemide {61) Butalbital

(12) Propoxyphene (62) Liothyronine

{13) lbuprofen (63) Cyclobenzaprine
(14) Estrogens, Conjugated (64) Oxycodone

(15) Atenolol (65) Warfarin Sodium

(16) Cephalexin (66) Guaifenesin

{(17) Norgestrel (67) Phenylpropanolamine
(18) Methyldopa (68) Methoxyprogesterone Acetate
(19) Levothyroxine (69) Nicotine Polacrilex
(20) Metoprolol (70) Atlopurinol

(21) Theophylline (71) Phenobarbital

(22) Alprazolam (72) Doxepin

(23) Potassium Chioride (73) Metoclopramide

{24) Phenytoin (74) Chlorthalidone

(25) Lorazepam (75) Aspirin

(26) Naproxen {76) Erythromycin Stearate
(27) Erythromycin Ethy! Succinate (77) Haloperidol

(28) Miconazoie Nitrate (78) Trimethoprim

(29) Nifedipine (79) Sulfamethoxazole
(30) Piroxicam (80) Tetracycline

(31) Ranitidine (81) Clotrimazole

(32) Timolol Maleate (82) Amitriptyline

(33) Prazosin Hydrochloride (83) Perphenazine

(34) Cefaclor (84) Ampicillin

(35) Chlorpropamide {85) Tolazamide

(36) Mestranol (86) Diflunisal

{(37) Flurazepam (87) Nitrofurantoin

(38) Indomethacin (88) Thoridazine

(39) Penicillin V (89) Promethazine

(40) Chlorazepate (90) Fluocinonide

(41) Triazolam (91) Carbamazepine

(42) Diltiazem (92) Terbutaline

(43) Clonidine Hydrochloride (93) Trazodone

(44) Albuterol (94) Betamethasone Valerate
(45) Erythromycin (95) Hydrocodone Bitartrate
(46) Levonorgestrel (96) Fenoprofen

{47) Nadolol (97) Hydroxyzine

(48) Sulindac (98) Tolmetin Sodium
(49) Metaproterenol (99) Meclizine

{(50) Ethynodiol Diacetate (100) Acyclovir
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TRENDS IN PATENT EXPIRATION

It has been estimated that patents on the top 100 drugs in the U.S. market will expire in the
period between 1973 and 1990.

This will help to lead to a situation where generically -designated drugs are expected to account
for 40% of the prescription drug market by 1990.
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ACEBUTOLOL

Therapeutic Function: Cardiovascular betablocker

Chemical Name: N-[3-acetyl4-[2-hydroxy-3-[(1-methylethyl)-amino] propoxy] phenyl]
butanamide

Common Name: -

Structural Formula:

-CH
CO—CH3 ?H
HiC= (CHzlz = G~ NH 0= CHz— CH—CHz—NH—=CH(CH3);

0

Chemical Abstracts Registry No.: 37517-30-9; 34381-68-5 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Sectral May & Baker UK 1975
Sectral, Specia France 1976
Prent Bayer W. Germany 1977
Neptall Rhodia Pharma W. Germany 1977
Sectral May & Baker Switzerland 1980
Sectral Roger Bellon Italy 1980
Sectral RBJ Pharma Italy 1980
Acetanol Kanebo Japan 1981
Prent Bayer Italy 1981
Acecor S.P.A. Italy -
Diasectral Rhone Poulenc - -
Neptal Rohm Pharma - -
Secradex May & Baker U.K. -
Sectral Wyeth U.S. -

Raw Materials

Butyramidophenol
Acetyl Chioride
Aluminum Chlioride

Manufacturing Process

Epichiorohydrin

Sodium Ethoxide

Isopropylamine

Crude 5'butyramido-2’-{2,3-epoxypropoxyacetophenone {16 g), isopropylamine (20 g) and
ethanol (100 mi) were heated together under reflux for 4 hours. The reaction mixture was
concentrated under reduced pressure and the residual oil was dissolved in N hydrochloric acid.
The acid solution was extracted with ethyl acetate, the ethy!l acetate layers being discarded.
The acidic solution was brought to pH 11 with 2 N aqueous sodium hydroxide solution and
then extracted with chioroform, The dried chloroform extracts were concentrated under re-
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duced pressure to give an oil which was crystallized from a mixture of ethanol and diethyl
ether to give 5’-butyramido-2'-(2-hydroxy-3-isopropylaminopropoxy Jacetophenone (3 g),
MP 119°-123°C.

Crude 5'-butyramido-2'-(2,3-epoxypropoxy lacetophenone used as starting material was pre-
pared as follows: p-butyramidophenol {58 g; prepared according to Fierz-David and Kuster,
Helv. Chim. Acta 1939, 2282), acety| chloride (25.4 g) and benzene (500 ml) were heated to-
gether under refiux until a solution formed {12 hours). This solution was cooled and treated
with water, The benzene layer was separated and the aqueous layer was again extracted with
benzene. ’

The combined benzene extracts were dried and evaporated to dryness under reduced pressure
to give p-butyramidopheny! acetate (38 g) as an off-white solid, MP 102°-103°C. A mixture of
p-butyramidopheny! acetate (38 g), aluminum chloride (80 g) and 1,1,2,2-tetrachloroethane
(250 mI) was heated at 140°C for 3 hours. The reaction mixture was cooled and treated with
iced water, The tetrachloroethane layer was separated and the aqueous layer was extracted
with chloroform. The combined organic layers were extracted with 2N aqueous sodium hy-
droxide and the alkaiine solution was acidified to pH 5 with concentrated hydrochloric acid.
The acidified solution was extracted with chloroform and the chloroform extract was dried
and concentrated under reduced pressure to give 5'-butyramido-2’-hydroxyacetophenone
(15.6 g), MP 114°-117°C. A solution of 5'-butyramido-2’hydroxyacetophenone {15.6 g} in
ethano! {100 ml) was added to an ethanolic solution of sodium ethoxide which was prepared
from sodium (1.62 g) and ethanol {100 mi). The resulting solution was evaporated to dryness
under reduced pressure and dimethylformamide (100 ml) was added to the solid residue. Ap-
proximately 10 ml of dimethylformamide was removed by distillation under reduced pres-
sure. Epichlorohydrin (25 mi} was added and the solution was heated at 100°C for 4 hours.
The solution was concentrated under reduced pressure to give a residual oil which was treated
with water to give a solid. The solid was dissolved in ethanol and the resulting solution was
treated with charcoal, filtered and concentrated under reduced pressure to give crude 5’-butyr-
amido-2'-(2,3-epoxypropoxy Jacetophenone (16 g), MP 110°-116°C.

The crude compound may be purified by recrystallization from ethy| acetate, after treat-
ment with decolourizing charcoal, to give pure 5’-butyramido-2'-(2,3-epoxypropoxy Jaceto-
phenone, MP 136°-138°C.

References

Merck Index 13
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& Baker, Ltd.

ACECLIDINE

Therapeutic Funetion: Miotic, cholinomimetic
Chemical Name: 1-Azabicyclo[2.2.2] octan-3-ol acetate

Common Name: 3-Quinuclidinol Acetate


Joe Sulton
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Structural Formula: /CH3
0-C
\
Yy %
N
Chemical Abstracts Registry No.: 827-61-2; 6109-70-2 (Hydrochloride)
Trade Name Manufacturer Country Year Introduced
Glacostat MSD-Chibret France 1966
Glaunorm Farmigea italy 1969
Glaudin SIFI| Italy —
Raw Materials
Methy! Isonicotinate Potassium Metal
Ethyl Bromoacetate Hydrogen

Manufacturing Process

A mixture of 274 g of methyl isonicotinate, 367 g of ethyl bromoacetate and 125 cc of ethy!
alcohol was stirred without heating for 4 hours in a flask equipped with a reflux condenser.
(The reaction was exothermic and precautions were taken to keep the temperature below
70°C.) The reaction mixture was then left for 15 hours at room temperature.

The reaction product {1-carbethoxymethy!4-carbomethoxy-pyridinium bromide) was ob-
tained in crystalline form. (It formed prisms melting at 166°-169°C after recrystallization
from a mixture of isopropanol and acetone.) It was not necessary to isolate it. For the follow-
ing reduction step, the reaction mixture was brought into solution by the addition of about

1 liter of warm ethyl alcohol. It was then hydrogenated at about 30 atm pressure in the pre-
sence of 2 g of piatinum oxide. The temperature rose during this reaction to about 40°C.
After the calculated amount of hydrogen had been absorbed, the catalyst was filtered off, the
solution was concentrated in vacuo, and the residual syrup was dissolved in ice water. Benzene
was added and the mixture was made alkaline with an excess of concentrated ice cold potas-
sium carbonate solution. The temperature was kept fow by continuous addition of ice, and
the benzene layer was separated and dried with sodium suifate. The dried benzene solution
was concentrated in vacuo and the residual oil was distilled in vacuo. BP 30 mm = 175°182°C,
np 5 = 1.4613-1.4628. During the reduction, partial alcoholysis occurred, and the product
isolated was 1-carbethoxymethyl4-''carbalkoxy’’-piperidine, wherein ‘‘carbalkoxy ‘' represents
a mixture of carbomethoxy and carbethoxy.

100 g of potassium were pulverized in 200 cc of hot toluene in a heated three-neck flask equip-
ped with an efficient condenser, stirrer and dropping funnei. To the refluxing potassium sus-
pension were added in smali portions 229 g of the product of the previous step and about

700 cc of toluene. This addition had to be carried out very cautiously; the onset of the exo-
thermic reaction is sometimes delayed. The addition was finished in about 1 hour, To complete
the reaction, the refluxing and stirring were continued for about 4 hours. The reaction mix-
ture was then cooled to about +5°C and about 50 cc isopropanol were added to decompose
unreacted potassium. Then 2.5 liters of concentrated hydrochioric acid were added and the
mixture was refluxed for 15 hours, and then concentrated in vacuo to dryness. To the residue
was added with cooling an excess of 50% potassium hydroxide. Ether was then added and the
resulting mixture was filtered through a fritted glass funnel, thus removing the precipitated
potassium chloride. The ethereal and aqueous layers were separated, and the aqueous layer
was extracted repestedly with 500 cc portions of ether. The organic solutions were combined,
dried over sodium sulfate and concentrated in vacuo. Aqueous hydrochloric acid was added to
the residue until the solution became acid. The mixture was then diluted with distilled water
to about 300 cc, heated with decolorizing charcoal, filtered and concentrated in vacuo to dry-
ness. The residue was treated with isopropanol, and the precipitated crystalline product was
filtered off. The product was recrystallized from a mixture of water and isopropanol and was
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identified as 1-azabicycio{2.2.2] -3-octanone hydrochloride; prisms, MP 311°-313°C, with de-
composition,

A solution of 50 g of the above ketone-hydrochloride in 30 cc of water was made atkaline by
the addition of 30 g of potassium hydroxide, After the alkali was dissolved, 35 g of granular
potassium carbonate were added, The free basic ketone was then extracted from the viscous
mixture by shaking with 4 portions of hot benzene (300 cc in each portion), The benzene ex-
tracts were decanted, filtered over sodium sulfate in order to remove any suspended alkali,
and concentrated in vacuo. The residual 1-azabicyclo[2.2.2]-3-octanone was purified by sub-
timation {50°-70°C/0.5 mm Hg); it can also be purified by recrystallization from petroleum
ether. It formed feathery crystals melting at 147°-148°C.

The product was reduced as follows:

A solution of 50 g of 1-azabicyclo[2.2.2] -3-octanone hydrochloride in 200 cc of water was
hydrogenated at room temperature and 50 atm pressure with 1 g of platinum oxide as catalyst.
After the calculated amount of hydrogen had been absorbed, the mixture was filtered and
concentrated in vacuo to dryness. The residual product was recrystallized from a mixture of
methanol and acetone and formed prisms melting above 300°C. It was identified as 1-azabicy-
clo[2.2.2] -3-octanol hydrochioride.

A solution of 50 g of 1-azabicyclo[2.2.2] -3-octanol hydrochloride in 30 cc water was made
alkaline with 30 g of potassium hydroxide. After the alkali was dissolved 35 g of granular po-
tassium carbonate were added. The free basic alcohol was then extracted from the viscous
mixture by shaking with four portions of boiling benzene (300 cc in each portion). The ben-
zene extracts were decanted and filtered over anhydrous sodium sulfate, to remove any sus-
pended alkali. The combined benzene solutions were concentrated in vacuo. The residue was
recrystallized from benzene and identified as 1-azabicyclo[2.2.2] -3-octanol, MP 221°-223°C.
The product can also be purified by recrystallization from acetone, or by sublimation in vacuo
{120°C/20 mm Hg). The alcohol was reacted with acetic anhydride to give the product ace-
clidine.
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ACEGLUTAMIDE ALUMINUM

Therapeutic Function: Antiulcer (free base as psychostimulant)
Chemicai Name: Pentakis(Nz-acetyl-L-glutaminato)tetrahydroxytrialuminum
Common Name: —

Structural Formula:

HzN\ -
//C—CHZ—CHz—(EH—COO— [Al;10H), )
0 NH - COCH3 .

Chemical Abstracts Registry No.: 12607920
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Trade Name Manufacturer Country Year introduced
Glumal Kyowa Hakko Japan 1978
Glumal Liade Spain -

Raw Materials

N-Acety|-L-Glutamine
Aluminum lsopropoxide

Manufacturing Process

A mixture of 37.6 g of N-acetyl-L-glutamine and 1,000 m| of water is heated to 40°C, and 900
mi of an isopropanol solution containing 40 .8 g of aluminum isopropoxide is added to the warm
mixture with stirring. The stirring is continued for 10 minutes. The reaction mixture is fil-
tered and the filtrate is concentrated under reduced pressure. Isopropanol is added to the
aqueous solution and the salt precipitates in the solution. The precipitates are collected by fil-
tration and upon drying, 48 5 g of the crystalline-like aluminum salt of N-acetyl-L-glutamine
are obtained.
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Kagawa,T., Fuji, K., Tanaka, M. and Tanaka,H.; U.S. Patent 3,787 ,466; Jan. 22,1974, assigned
to Kyowa Hakko Kogyo Co., Ltd.

ACEMETACIN

Therapeutic Function: Antiinflammatory
Chemical Name: 1-({p-Chlorobenzoyl)5-methoxy-2-methylindole-3-acetoxyacetic acid
Common Name: —

Structural Formula:

CH,0 CH,CO,CH,COH

Chemical Abstracts Registry No.: 53164059

Trade Name Manufacturer Country Year Introduced
Rantudil Bayer W, Germany 1980
Rantudil Tropon W. Germany -

Raw Materials

N-(p-Methoxybenzyl) -p-Chlorobenzhydrazide HCI
Benzyl Levulinoyloxyacetate
Hydrogen
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Manufacturing Process

25 .4 g (0.050 mol) of {1-{pchlorobenzoyl) 5-methoxy-2-methyl-3-indoleacetoxy] -benzy!
acetate were dissolved in 400 mli of glacial acetic acid and hydrogenated on 2.0 g of palladium
carbon at room temperature, After the absorption of hydrogen had finished (1 hour), the cat-
alyst was filtered off, the filtrate was concentrated by evaporation under vacuum and the
compound was caused to crystallize by adding petroleum ether. The compound meited at
149 5°-150 5°C (determined on the micro-Kofler bench); the yield was 19.4 g which corre-
sponds to 93% of the theoretical yield.

The starting material for the above step may be prepared as follows: 5 g (0.016 mol) of Nl
{(p-methoxyphenyl)pchlorobenzhydrazide hydrochloride and 4.75 g (0.018 mol) of benzy!
levulinoyloxyacetate were heated in 25 mi of glacial acetic acid for 3 hours at 80°C. The sol-
vent was then evaporated off under vacuum. The residue was taken up in chloroform and the
solution was washed neutral by shaking with sodium bicarbonate solution and thereafter with
water, After drying the chloroform solution, this was subjected to chromatography on alumi-
nium oxide, the eluate was concentrated by evaporation and the viscous oil remaining as
residue was crystallized by adding ether. The compound melted at 94°-95°C, The yield was
4.1 g which corresponds to 50.7% of the theoretical yield.

References

Merck Index 21

DFU 2 (7) p. 423 {1977)

Kleeman & Engel p. 3

DOT 17 {7) p. 279 (1981)

IN.p.3

Boltze, K.H., Brendler, 0., Dell, H.D. and Jacobi, H.; U.S. Patent 3 910 952; October 7, 1945;
assigned to Tropenwerke Dinklage and Co,

Boltze, K.H,, Brendler, O., Dell, H.D. and Jacobi, H.; U.S. Patent 3 966 956; June 29, 1976;
assigned to Tropenwerke Dinklage and Co.

ACENOCOUMAROL (ACENOCOUMARIN)

Therapeutic Function: Anticoagulant, Vitamin K antagonist
Chemical Name: 3-{(r-acetonylp-nitrobenzyl}4-hydroxycoumarin
Common Name: Nicoumalone

Structural Formula: 0w L0

s
CH NO,
o |

CH,COCH,

Chemical Abstracts Registry No.: 152-72-7

Trade Name Manufacturer Country Year introduced
Sintrom Geigy us. 1957
Sintrom Geigy W. Germany -
Sintrom Ciba Geigy Switz.

Sintrom Ciba-Geigy France 1959
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Trade Name Manufacturer Country Year Introduced
Neo-Sintrom Geigy - -
Ascumar Star Finland -
Syncumar Egyt Hungary -
Synthrome Geigy U.K. -
Sintrom Ciba-Geigy-

Fujisawa Japan -

Raw Materials

4-Hydroxycoumarin
Nitrobenzalacetone

Manufacturing Process

16 parts of 4-hydroxycoumarin and 19 parts of 4-nitrobenzalacetone are thoroughly mixed
and heated for 12-14 hours in an oil bath, the temperature of which is between 135° and
140°C. After cooling, the melt is dissolved in a little acetone. The solution is slowly added
to a lye made up from 6 parts of sodium hydroxide in 400 parts of water while stirring
and then the mixture is stirred for 30 minutes. A little animal charcoal is then added, the
mixture is stirred for a further 15 minutes, 400 parts of water are added and the charcoal
and undissolved components are separated by filtration under suction. The clear solution

is made acid to Congo red paper with hydrochloric acid and the product which is precip-
itated is filtered off under suction. 3-[a-(4'-nitrophenyl)-G-acety| ethyl] -4-hydroxycou-
marin is obtained. MP 196°-199°C.

it should be noted that the process is akin to that for Warfarin except that 4-nitrobenzal-
acetone replaces benzalacetone as a raw material.

References

Merck Index 23

Kieeman & Engel p. 4

OCDS Vol. 1 p. 331 (1977)

I.N.p.3

Stoll, W. and Litvan, F.; U.S, Patent 2,648 682; August 11, 1953; assigned to J.R. Geigy A.G.,

Switzerland.

ACETAMINOPHEN

Therapeutic Function: Analgesic, antipyretic
Chemical Name: N-{4-hydroxyphenyl)acetamide

Common Name: Paracetamol, Acetyl-p-Aminophenol, APAP

Structural Formula:
CH4CONR OH

Chemical Abstracts Registry No.: 103-90-2

Trade Name Manufacturer Country Year Introduced
- - Germany 1878



Trade Name

Trigesic
Apamide
Nebs
Tylenol
Febrolin
Tempra
Fendon
Amdil
Lyteca
Menalgesia
Dial-Agesic
Tenlap
SK-APAP
Valadol Tablets
Tapar
Cen-Apap
Acephen

St. Joseph Aspirin

Panadol
Pain & Fever
Accu-Tap
Actamin
Aminofen
Anuphen
Dapa
Datril
Dirox
Dolanex
Febrogesic
Halenol
Hedex
Homoolan
Injectapap

Korum
Metalid
Minotal
Neopap
Neotrend
Nilprin
Panamax
Panodil
Parten
Phenaphen
Phendex
Phrenilin
Prompt
Proval
Robigesic
Valorin
Abrol
Abrolet
Acamol
Acetalgin
Aldolor
Alpiny
Alvedon

Manufacturer

Squibb
Ames (Dome)
Norwich (Eaton)
McNeil
Tilden Yates
Mead Johnson
Am, Pharm,
Breon
Westerfield
Clapp
Borden
Dow
SK&F
Squibb
Parke-Davis
Central
G&W
St. Joseph
Glenbrook
Lederie
Accu-Med
Buffington
Dover
Comatic
Ferndale
Bristol-Myers
Winthrop
Lannett
First Texas
Halsey
Winthrop
Winthrop
Johnson &
Johnson
Geneva
Philips-Roxane
Carnrick
Webcon
Bristol-Myers
AVP
Winthrop
Winthrop
Parmed
Robins
Mallard
Carnrick
Delree
Reid-Provident
Robins
Otis Clapp
Rekah
Rekah
Ikapharm
Streuli
Novis
§S Pharmaceut.
Draco
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Country
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Israel
Israel
Israel
Switz.
Israel
Japan
Sweden

Year Introduced

1950
1962
19656
1955
1957
1957
1958
1958
1962
1963
1968
1970
1971

1971

1974
1974
1978
1982
1983
1983



Trade Name

Anaflon
Anhiba
APA/Aparacet
Apiretal
Arasol
Benmyo
Ben-U-Ron
Calpo!
Campain
Ceetamol
Cetadol
Chemcetaphen
Dipramat Infantil
Dolamin
Doliprane
Dolprone
Dymadon
Efferalgan
Enelfa
Exdol
Febrilix
Finimal
Finimal
Gelocatil
fldamol
Kinder-Finiweh
Kratofin
Labamol
Langesic
Letamol
Momentum
Myalgin
Napional
Nealgy!
Nevral
Pacemo
Pacet
Painex
Pamol
Panacete
Panadol
Panadon
Panasorb
Panasorb
Panok
Pantalgin
Paracet
Paracet
Paralgin
Paramol
Paramolan
Parasin
Paraspen
Para-Suppo
Parmol
Parol
Pasolind

Manufacturer

Duphar
Hokuriku
Arcana

Ern

Horner
Heilmittelwerke
Benechemie
Calmic
Winthrop
Protea

Rybar
Chemo-Drug
Byk-Gulden
Nyal

Bottu
Siegfried
Caimic

UPSA
Dolorgiet
Merck -Frosst
Boots

Mepros
Pharmaton
Gelos

Rekah
Cesmopharma
Kwizda
Vitamed
Boots

Letap

Much

Allied Labs
Pharma Import
Bottu

Lepetit
Alpinapharm
Rekah

AL
Marshalls Pharm,
Prosana
Sterwin-Espanola
Isis

Winthrop
Bayer

B.M. Labs
ucB

Zdravije
Weifa

ICN

Duncan Flockhart
Trima

Adams

Fisons

Orion

Knoll

Atabay

Stada

Country

U.K.

Japan
Austria
Spain
Canada
Austria

W. Germany
UK.
Canada
Australia
U.K.
Canada

W. Germany
Australia
France

W. Germany
U.K,

France

W. Germany
Canada
U.K,

Neth.
Switz,
Spain

tsrael

Neth,
Austria
Israel

UK.

Switz,

W, Germany
U.K.
Austria
France

italy

Switz,

Israel
Norway
U.K.
Australia
Spain
Yugoslavia
U.K.

W, Germany
U.K.
Belgium
Yugoslavia
Norway
Canada
U.K.

Israel
Australia
U.K.
Finland
Australia
Turkey

W. Germany

Acetaminophen

Year Introduced

13
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Trade Name Manufacturer Country Year Introduced
PCM Napp UK, -
Pediaphen Ross Canada -
Phenipirin Aksu Turkey -
Pinex A.L. Norway -
Puernol Formenti Italy -
Pyrinazin Yamanouchi Japan -
Pyrital Medica Finland -
Reliv ACO Sweden -
Rivalgy! Rivopharm Switz, -
Rounox Rougier Canada -
Servigesic Servipharm Switz, -
Setamol Pharmacia Sweden -
Seto! Dif-Dogu Turkey -
Supramot Sam-On Israel -
Tabalgin Bayer W. Germany -
Tachipirina Angelini Italy -
Temperal Prodes Spain -
Trenodin Fresenius W. Germany -
Tymol Reckitt & Colman W, Germany -
Veralydon Lelong France -

Raw Materials

Nitrobenzene
Acetic Anhydride

Manufacturing Process

About 250 ml of a reaction mixture obtained by the electrolytic reduction of nitrobenzene
in sulfuric acid solution and containing about 23 grams of p-aminophenol by assay is neu-
tralized while at a temperature of 60° to 65°C, to a pH of 4.5 with calcium carbonate. The
calcium sulfate precipitate which forms is filtered off, the precipitate washed with hot water
at about 65°C and the filtrate and wash watér then combined. The solution is then extracted
twice with 25 mi portions of benzene and the agueous phase is treated with 0.5 part by
weight, for each part of p-aminophenol present, of activated carbon and the latter filtered
off. The activated carbon is regenerated by treatment with hot dilute caustic followed by

a hot dilute acid wash, and reused a minimum of three times.

To the filtrate obtained, there are then added about 0.2 gram of sodium hydrosulfite or
sodium sulfite and 15.0 grams of anhydrous sodium acetate in about 27 grams of acetic
anhydride at 40°C. The reaction mixture formed is cooled to 8° to 10°C with stirring and
held at this temperature for 60 minutes. A crystalline precipitate of about 27 grams of
N-acetyl-p-aminophenol is obtained melting at 169°-171°C. This is equivalent to a yield of
85%.

In lieu of utilizing calcium carbonate as the neutralizing agent, calcium hydroxide, barium
hydroxide, barium chloride or other alkaline earth metal salt or hydroxide forming an in-
soluble sulfate may be employed.

References

Merck Index 39

Kleeman & Engel p. 684
PDR p. Many References
OCDS Vol. 1 p. 111 (1977)
DOT 16 (2) p. 59 (1980)
1.N.p.728

REMp. 1111



Acetazolamide 15

-'Wilbert, G. and De Angelis, J.; U.S. Patent 2, 998 450; August 29, 1961; assigned to Warner-
Lambert Pharmaceutical Company.

ACETAZOLAMIDE

Therapeutic Function: Carbonic anhydrase inhibitor, diuretic, treatment of glaucoma
Chemical Name: N-[5-{aminosulfonyl)-1,3,4-thiadiazol-2-y|] acetamide

Common Name: —

Structural Formula: CH.,CONR s SO, NR,
3 Y 2
T

Chemical Abstracts Registry No.: 59665

Trade Namse Manufacturer Country Year Introduced
Diamox Lederle uU.s. 1953
Hydrazole Softcon Products  U.S. 1975
Acetamide Nessa Spain -
Acetamox Santen Japan -
Acetazolam ICN Canada -
Acetazolamide

Chibret Chibret France -
Albox Kwizda Austria -
Atenezol Tsuruhara Japan -
Defiltran Jouveinal France -
Diazomid Dif-Dogu Turkey -
Diamox Theraplix France -
Didoc Sawai Japan -
Diluran Spofa Czech. -
Diuramid Polfa Poland —
Dirureticum-

Holzinger Holzinger Austria -
Diuriwas Wassermann Italy -
Donmox Hotta Japan —
Edemox Wassermann Spain -
Glauconox Llorens Spain -
Glaupax Erco Denmark -
Glaupax Baeschiin W. Germany -
Glaupax Dispersa Switz, -
Inidrase Omikron-Gagliardi Italy -
Nephramid Chemiek E. Germany -
Oedemin Astra Sweden -
Renamid Pliva Yugoslavia -
Uramox Taro Israel -
Zohnox Konto Japan -

Raw Materials

Hydrazine Hydrate Chiorine
Ammonium Thiocyanate Ammonia
Acetic Anhydride Bromine
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Manufacturing Process

According to REM, hydrazine hydrate is reacted with 2 mols of ammonium thiocyanate to pro-
duce 1,2bis{thiocarbamoyl)hydrazine which by loss of ammonia and rearrangement produces
B5-amino-2-mercapto-1,3,4-thiadiazole, That compound is acetyled with acetic anhydride.

Then, as described in U.S, Patent 2 554 816, the 2-acetylamido6-mercapto-1,3 4-thiadiazole
is converted to the sulfonyl chloride by passing chlorine gas into a cooled (5°-10°C) solution
in 33% acetic acid {66 parts to 4 parts of mercapto compound) used as a reaction medium,
Chlorine treatment is continued for two hours. The crude product can be dried and purified
by recrystallization from ethylene chloride. The pure compound is a white crystalline solid,
MP 194°C, with decomposition, when heated rapidly. The crude damp sulfonyl chloride is
converted to the sulfonamide by addition to a large excess of liquid ammonia. The product is
purified by recrystallization from water. The pure compound is a white, crystalline solid, MP
269°C, with decomposition. The yield of sulfonamide was 85% of theory based on mercapto
compound.

An alternative process is described in U.S. Patent 2,980,679 as follows, 15 grams of finely
powdered 2-acetylamino-1,3 4-thiadiazole5-mercaptain are suspended in 200 mi of water
containing 4 grams of potassium bromide. From 0.5 to 1 gram of ferric chloride are subse-
quently added. The mass is energetically stirred and 52 grams of liquid bromide are added by
increments for about 45 minutes, while keeping the reaction temperature below 10°C, and,
preferably, at 4°-8°C by employing a cooling bath, Stirring is continued for a further 10 min-
utes, then the 2-acetylamino-1,3 4-thiadiazole 5 -sulfobromide is collected on a funnel equipped
with a porous diaphragm, thoroughly washed with cold water and finally subjected to amida-
tion with liquid ammonia. The reaction mixture is aliowed to stand for a certain period, then
the ammonia is evaporated, after which the residue is taken up with diluted ammonia and,
after decolorizing with carbon, the sulfonamide is precipitated with hydrochloric acid. The
yield of crude sulfonamide obtained with this process, with respect to the starting mercapto
compound is about 84%, If the amidation is carried out with 33% aqueous ammonia, the
yield is slightly lower.

References

Merck Index 45

Kleeman & Engel p.6

PDR pp.830, 1008, 1606

OCDS Vol 1 p.249 (1977}

IN.p.5

REM p.936

Clapp, JW. and Roblin, R.0O., Jr.; U.S, Patent 2,554 816; May 29, 1951; assigned to Americar
Cyanamid Company.

Gianfranco,P.; U.S. Patent 2 880 ,679; April 18, 1961; assigned to Omikron-Gagliardi Societa
di Fatto, ltaly.

ACETOHEXAMIDE

Therapeutic Function: Hypoglycemic
Chemical Name: 1-{{p-acetyiphenyl)suifonyl]-3-cyclohexylurea

Common Name: Cyclamide

Structural Formula:
CH,CO 80, NHCONH —O
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Chemical Abstracts Registry No.: 968810

Trade Name Manufacturer Country Year Introduced
Dymelor Lilly u.s. 1964
Dimelin Shionogi Japan -
Dimelor Lilly U K. -
Gamadiabet Salvat Spain -
Metaglucina Perga Span -
Ordimei Lilty Spain -

Raw Materials

p-Aminoacetophenone Sulfur Dioxide
Sodium Nitrite Ammonia
Hydrogen Chioride Cyclohexy! Isocyanate

Manufacturing Process

Preparation of p-Acetylbenzenesulfonamide: 100 grams of p-aminoacetophenone were dis-
solved in a solvent mixture containing 165 ml of 12 N hydrochloric acid and 165 m! of
glacial acetic acid. The mixture was cooled with stirring to about 0°C. A solution contain-
ing 56.2 grams of sodium nitrite and 175 ml of water was added dropwise with stirring to
the acidic solution while maintaining the temperature below 5°C.

After the addition had been completed, the acidic solution containing p-acetylphenyldiazo-
nium chloride formed in the above reaction was added dropwise with stirring to a mixture
of 530 mi of glacial acetic acid and 530 ml of benzene which had been previously cooled,
and the cooled solution saturated with sulfur dioxide and to which had been added 34 g
of cupric chloride dihydrate. After the addition had been completed, the reaction mixture
was stirred at about 40°C for three hours, and was then poured into 3,000 ml of an ice-
water mixture.

The benzene layer containing p-acetylbenzenesuifonyi chloride formed in the above reaction
was separated, and the acidic agueous phase was extracted twice with 250 ml portions of
benzene. The benzene layers were combined, the combined extracts were filtered, and the
benzene was evaporated from the resulting filtrate in vacuo.

The solid residue comprising p-acetyibenzenesulfonyl chloride was dissolved in 100 ml of
dioxane, and the solution was added to 200 ml of 14% aqueous ammonium hydroxide.
The resulting solution was stirred overnight at ambient room temperature. The p-acetyl-
benzenesulfonamide thus prepared was collected by filtration. Recrystallization of the
filter cake from aqueous ethano! yielded purified p-acetylbenzenesulfonamide melting at
about 176° to 179°C.

Preparation of N-p-Acetylphenylsulfonyl-N’-Cyclohexylurea: A reaction mixture consisting
of 32,7 grams of p-acetylbenzenesulfonamide and 64 grams of anhydrous potassium car-
bonate in 3560 ml of anhydrous acetone was stirred at refluxing temperature for about 1%
hours, thus forming the potassium salt of p-acetylbenzenesulfonamide. 30.9 grams of cyclo-
hexylisocyanate were added dropwise to the reaction mixture. Refluxing and stirring were
continued during the course of the addition and for an additional 16 hours.

The acetone was removed by evaporation in vacuo, and about 7560 m! of water were added
to dissolve the resulting residue. The solution was filtered. The potassium salt of N-p-ace-
tylphenylsuifony!l-N'-cyclohexylurea formed in the above reaction, being water-soluble,
passed into the filtrate. Acidification of the filtrate with 6 N agueous hydrochloric acid
caused the precipitation of N-p-acetyiphenylsulfonyl-N'-cyclohexylurea which was collected
by filtration. Recrystallization of the fiiter cake from 90% aqueous ethanol yielded purified
N-p-acetylphenyisulfonyl-N'-cyclohexylurea melting at about 188°-190°C.
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References

Merck Index 53

Kleeman & Engel p. 7

PDR p. 1049
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Sigal, M.V, Jr, and Van Arendonk, A M.; U.S. Patent 3,320,312; May 16, 1967; assigned to
Eli Lilly and Company.

ACETOPHENAZINE DIMALEATE

Therapeutic Function: Tranquilizer

Chemical Name: 10-[3-[4-(2-hydroxyethyl)-1piperaziny!] propyl] phenothiazin-2-y] methy!
ketone maleate

Common Name: —

Structural Formula:

HCC00™
COCH, 2 |
@f’)@/ HCCOOH
s

Chemical Abstracts Registry No.: 5714-00-1;2751-68-0 {Acetophenazine)

+, +
HCHCH,—NH HN—CH,CH,0H
f )

Trade Name Manufacturer Country Year Introduced
Tindal Schering U.s. 1961

Raw Materials

Sodium Amide 1-{2-Hydroxyethyl)piperazine
2-Acetylphenothiazine Maleic Acid
1-Bromo-3-Chloropropane

Manufacturing Process

The requisite intermediate, 10-(3-chioropropy!)-2-acetyiphenothiazine is prepared as follows:
To a suspension of sodamide (from 3 grams of sodium) in 300 mi of liquid ammonia is
added 30 grams of 2-acetylphenothiazine. After stirring for one hour, there is added 19
grams of 1-bromo-3-chloropropane. The ammonia is allowed to evaporate and the residue
is diluted with 200 ml of water. The mixture is extracted with ether and the ether solution
is dried over anhydrous sodium sulfate, filtered and concentrated.

The residue consists of crude 10-(3-chloropropyt)-2-acetylphenothiazine as a viscous oil and
is used in the next step without further purification. The crude base obtained from the
reaction of 10-(3-chloropropyl)-2-acetylphenothiazine with 1-(2-hydroxyethyl)piperazine

is purified by conversion to its dimaleate salt, MP 167°-168.5° from ethanol.

References

Merck Index 64
Kleeman & Engel p. 7



Acetoxolone Aluminum Salt 19

OCDS Vol. 1p.383(1977)

I.N.p.6

REM p. 1086

Sherlock, M.H. and Sperber, N.; U.S. Patent 2,985 ,664; May 23, 1961 ; assigned to Schering
Corporation,

ACETOXOLONE ALUMINUM SALT

Therapeutic Function: Antiulcerative
Chemical Name: 3-(acetyloxy)-11-0xoolean-12-en-29-oic acid aluminum salt
Common Name: —~

Structural Formula:

(base)
Chemical Abstracts Registry No.: 6277-14-1 (Base)
Trade Name Manufacturer Country Year Introduced
Oriens Inverni Beffa Italy 1981

Raw Materials

3-Acetyl-18(-glycerrhetinic Acid
Aluminum Alcoholate

Manufacturing Process

The saits of 3-acetyl-188glycyrrhetinic acid can be prepared by reaction between 3-acetyl-
18f-glycyrrhetinic acid and an aluminum alcoholate. Preferably lower aicoholates are used,
i.e., alcoholates in which the alkoxy group or groups have from one to four carbon atoms.
The salification reaction may be carried out at room temperature or at an elevated tempera-
ture in conventional fashion, preferably in the presence of organic solvents. As organijc sol-
vents may be used alcohols, ethers, ketones, chlorinated solvents {methylene chloride, chloro-
form) ethyl acetate, etc.

References

Merck Index 70
Bonati, A.; U.S, Patent 3,764 618; October 9, 1973; assigned to Dott. Inverni & Della Befia
S.p.A.



20 Pharmaceutical Manufacturing Encyclopedia

ACETRIZOATE SODIUM

Therapeutic Function: X-ray contrast medium
Chemical Name: 3-(Acetylamino)-2 4 6-triiodobenzoic acid sodium salt
Common Name: —

Structural Formula: COONa

NHCOCH,

Chemical Abstracts Registry No.: 129835

Trade Name Manufacturer Country Year Introduced
Urokon Sodium Mallinckrodt uU.s. 1950
Thixokon Mallinckrodt us. 1957
Cystokon Maitinckrodt U.s. 1964
PyelokonR Maliinckrodt uU.S. -
Salpix Ortho u.s. -
Diaginol May & Baker U.K, -
Diaginol Banyu Japan -
Vasurix Guerbet France -
Fortombrin Dagra Neth, -
lodopaque Labaz Switz, -
Triurol Lundbeck Denmark -

Raw Materials

3-Amino-2 4 6-trilodobenzoic Acid
Acetic Anhydride
Sodium Hydroxide

Manufacturing Process

3-amino-2,4 6-triiodobenzoic acid (51.6 g) was mixed with 125 ml of acetic anhydride con-
taining 2 drops of concentrated sulfuric acid and refluxed for thirty minutes. The mixture
was allowed to cool slightly, and then was poured into 600 m| of water at room temperature
and stirred until crystallization was complete. The mixed anhydride of 3-acetylamino-2,4 6-
triiodobenzoic acid with acetic acid thus prepared was then separated by filtration and washed
with water. Without drying, the solid was suspended in 600 m| of water and hydrolyzed with
a slight excess of ammonium hydroxide. !t was necessary to warm the mixture slightly and
stir it for about one-half hour in order to dissolve all the solid. The solution was then treated
with activated carbon, filtered and precipitated with an excess of hydrochloric acid, filtered,
washed and dried at 70°C. The yield was 51.5 g of 3-acetylamino-2 4 6-trilodobenzoic acid
which melted at 276.6°-278.2°C with decomposition when placed in tha melting block at
260°C and heated at the rate of 3°C per minute. Due to decomposition, the melting point
varied from about 269°-280°C, depending upon the rate of heating and other conditions.

3-acetylamino-2 4 6-triiodobenzoic acid (28 g) was dissolved in a little over 50 ml of 1 N so-
dium hydroxide in a round-bottom flask. The pH was adjusted to slightly over 7 and the
solution was evaporated on a steam bath under reduced pressure, After the residue became
solid, it was further dried overnight in a vacuum desiccator containing calcium chioride. The
salt weighed 31.2 g, theory being 29.0 g, indicating that the product contains about 7% water
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of crystallization when dried under these conditions. The finished salt was scraped from the
flask and ground.

References

Merck index 73

Kleeman & Engel p. 8

{.N.p.?

Wallingford, V.H.; U.S. Patent 2,611,786; September 23, 1952; assigned to Mallinckrodt
Chemical Works,

ACETYLCYSTEINE

Therapeutic Function: Expectorant

Chemical Name: N-acety!-Lcysteine

Common Name: —

Structural Formula: NHCOCH,

i
HSCH,CHCOOH

Chemical Abstracts Registry No.: 61691-1

Trade Name Manufacturer Country Year introduced
Mucomyst Mead Johnson u.Ss. 1963
Acetein Senju Japan -
Airbron BDH U.K. -
Broncholysin Spofa Czech, -
Brunac Bruschettini Italy -
Fabrol Ciba - -
Fluimucetin Zambon Italy -
Fluimucetin Inpharzam Belgium -
Fluimucil Zambon italy -
Inspir Vitrum Sweden -
Mucolyticum Lappe W. Germany -
Mucosolvin VEB Berlin-Chemie E, Germany -
NAC Mead Johnson - -
Parvolex Duncan Flockhart U.K. -
Mucomist Bristol Italy -
Mucisol Deca italy -
Rinofluimucil Inpharzam W, Germany -
A.R.B. Tokyo Tanabe Japan -
Mucofilin Eisai Japan -

Raw Materials

L-Cysteine HCI
Acetic Anhydride

Manufacturing Process

To a suspension of 35.2 grams {0.2 mol} of L-cysteine hydrochloride monohydrate stirred
in a reaction vessel containing 87 m! of 91% aqueous tetrahydrofuran under a nitrogen


Joe Sulton
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atmosphere there is added 54.4 grams (0.4 mol} of sodium acetate trihydrate. The mixture
is stirred for 20 minutes at room temperature to insure neutralization of the hydrochloride

salt resulting in the formation of a suspension of equimolar amounts of cysteine and sodium
acetate.

The mixture is then chilled to 3°-6°C by external cooling and 20 ml (20.8 grams, 0.21 mol)
of acetic anhydride is added thereto in dropwise fashion with cooling in the above range.
The resulting mobile suspension is stirred for 6 hours at room temperature, allowed to stand
overnight, and finally heated at refiux {72°C} for 4 hours. The resulting suspension of
sodium N-acetyl-L-cysteinate is then neutralized by treatment at 5°-10°C with 8 grams of
hydrogen chloride. Resulting sodium chloride is removed by filtration and the product is
isolated by distitling the solvent from the filtrate in vacuo and crystallizing the residue
from 35 ml of water, yield 26.3 grams {80.6%) of N-acetylcysteine as a white solid, MP
109°110°C.

References

Merck Index 82

Kieeman & Engel p. 8

PDR p. 1126

DOT 16 (2) p. 42 (1980)

I.N.p.8

REM p. 867

Martin, T.A. and Waller, CW.; U.S, Patent 3,184 505; May 18, 1965; assigned to Mead
Johnson & Company,

ACETYLDIGITOXIN

Therapeutic Function: Cardiotonic
Chemical Name: See structural formula
Common Name: Digitoxin monoacetate

Structural Formula:

Chemical Abstracts Registry No.: 1111-39-3

Trade Name Manufacturer Country Year Introduced
Acylanid Sandoz u.s. 1954
Acygoxine Sandoz France 1972
Acylanide Sandoz France 1954
Acylanil - - -
Acylanid Sandoz Italy 1966

Sandolanid Sandoz W. Germany 1968
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Raw Materials
Digitalis Ferruginea Leaves

Manufacturing Process

Acetyldigitoxin-« can be obtained from acetyldigitoxin-8 by heating it in an anhydrous or
aqueous organic solvent at neutral, weakly acid or weakly alkaline pH, i.e., at a pH range
from about 3.5 to about 8.

The acetylidigitoxin-g used for this purpose is a cardiac glycoside which can be obtained
either by splitting off the glucose residue from lanatoside A, or by extraction of the leaves
of Digitalis ferruginea. |t is composed of the aglycone digitoxigenin and 3 molecules of
digitoxose, to one of which an acety! group is attached. Acetyldigitoxin-«, obtained from
acetyldigitoxin-8 by rearrangement, differs from the latter in the position of the acety!
group.

The process may be carried out, for example, in the following manner: A solution of acetyl-
digitoxin-g in a suitable solvent, such as methanol, is boiled under reflux and then diluted
with water. The unchanged acetyldigitoxin-8, which crystallizes out first, is filtered off and
can again be submitted to the same process. On concentrating the filtrate, acetyldigitoxin-&
separates out in crystalline form and after filtering off and recrystallizing is obtained in a
pure state, The acetyldigitoxin-« crystallizes from aqueous methanol in platelets melting

at 217°-221°C,

References

Merck Index 83

Kieeman & Engel p.9

{.N.p.8

Stoll, A. and Kreis, W.; U.S. Patent 2,776 963; January 8, 1957; assigned to Sandoz, AG,
Switzerland.

ACETYL SULFISOXAZOLE

Therapeutic Function: Antimicrobial
Chemical Name: N-[{4-aminophenyl)sulfonyi] -N-(3 4-dimethy|5-isoxazolyl)suifanilamide

Common Name: Acetylsulfafurazol

Structural Formula: COCH,
HoN S0,N [
I
HyC Cily
Chemical Abstracts Registry No.: 80-740
Trade Name Manufacturer Country Year Introduced
Gantrisin Acety! Roche U.s. 1954
Lipo-Gantrisin
Acetyl Roche u.s. 1954

Pediazole Ross U.s. -
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Raw Materials

Sulfisoxazole
Acetic Anhydride

Manufacturing Process

267 grams {1 mol) of sulfisoxazole were suspended in 400 ml of acetone and 79 grams

(1 mol) of dry pyridine at 20°25°C in a round-bottom flask equipped with a stirrer and
thermometer. 132 grams (1 mol) of acetic anhydride were added within 3 minutes with
stirring. The sulfisoxazole dissolved in the mixture and a clear solution resulted. The tem-
perature rose to 39°-40°C. After stirring for several minutes, the product started to crystal-
lize as a white crystalline mush. The temperature rose to 42°-43°C, maintained itself at

this temperature for 15-30 minutes, and then started to drop. Stirring was continued for

5 hours and the mixture was then allowed to stand for 10 hours. One liter of 2.5-3.0%
ice-cold aqueous ammonia and some fresh ice were then added while stirring and the crys-
tals were filtered without delay. The crystals were washed on the filter with 1 liter of ice-
cold 1% ammonia and then with 1 liter of water. The material on the filter was well pressed
off, washed with 200-300 m| of alcohol and dried at 70°C to constant weight. The N-mono-
acetyl sulfisoxazole melted at 193°-194°C and showed a positive Bratton-Marshall reaction
and a positive Hucknall-Turfat reaction.

The product is in the form of colorless crystals which are somewhat water repellent. It is
insoluble in alkali but is saponified upon standing in alkaline suspension (3% ammonia).
It is soluble in strong acids (20-36% HCI or 10 N H,S0,) and is rapidly saponified upon
standing.

References

Merck Index 104

Kleeman & Engel p. 13

PDR pp. 1487, 15658

I.N.p. 10

Hoffer, Max; U.S. Patent 2,721,200; October 18, 1955; assigned to Hoffmann-La Roche Inc,

ACLARUBICIN

Therapeutic Function: Antitumor; antibiotic

Chemical Name: [1R-(1¢,203,48)] -2-Ethyl-1,2,3,4,6,11-hexahydro-2,5,7-trihydroxy-6,11-di-
ox0-4-[[0-2,3,6-trideoxy-0¢L-glycero-hexopyranos-4-ulos-1-y!-(1-4)-0,2, 6 dideoxy-0¢L-
lyxohexopyranosyi-(1-4)-2,3 6-trideoxy-3-({dimethylamino)-¢-L-lyxohexopyranosyl] -
oxy] -1-naphthacenecarboxy!ic acid methyi ester

Common Name: Aclacinomycin A

Structural Formula: o} CO.CH,
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Chemcal Abstracts Registry No.: —

Trade Name Manufacturer Country Year Introduced
Aclacinon Yamanouchi Japan 1981
Aclacinomycine Roger Bellon France 1981

Raw Materials
Carbohydrates (By Fermentation)

Manufacturing Process

An aqueous medium having the following composition was prepared:

Percent
Potato ‘starch 1
Glucose 1
Prorich 15
KH,PO4 0.1
KoHPO4 0.1
MgSO4-7H20 0.1
NaCl 0.3
Minerals* 0.125
Silicone (KM75) 0.05
pH 70

*2.8 g CuS045H0, 0.4 g FeSO4-7H,0, 3.2 g MnCl,-4H,0,
0.8 g ZnS04-7H,0 in 500 m! water

100 mi of this medium was sterilized at 120°C for 15 min in a 500 ml Sakaguchi-shaking flask
which was inoculated from an agar slant culture of Streptomyces galilasus MA144-M1 by plat-
inum loop. Incubation proceeded for 48 hr at 28°C on areciprocal shaker. 10 £of the previously
sterilized medium in a 20 £ stainless steel jar fermenter were aseptically inoculated with 200
mi of the above seed cultures, Fermentation was carried out at 28°C for 32 hours with agita-
tion (240 rpm)} and aeration (5 £/min). The cultured broth obtained was adjusted to pH 4.5,
mixed with an adsorbent siliceous earth material and filtered from the mycelium. The filtrate
and cake obtained thereby were extracted separately. The cake was suspended in acetone (3
£/kg wet cake), stirred for 2 hr and filtered, and the cake was further extracted with acetone
once again. The extracts thus obtained were evaporated to one-tenth volume in vacuo, The
culture filtrate was adjusted to pH 6.8 and extracted twice with one-third volume of ethy!
acetate, and the ethyl acetate extracts were concentrated to one-tenth volume in vacuo.

Twenty grams of the resulting oily substances were mixed with 20 grams of silicic acid (Mai-
linckrodt Chemical Co.}, applied to a column 40 cm in length and 4.5 ¢cm in diameter filled
with silicic acid, and eluted with a benzene-acetone-methanol mixture. The initial eluate
which eluted with a 1:1:0 mixture was discarded and the active fractions eluted with 1:3:0
and 1:3:0.3 mixtures were collected and concentrated to dryness in vacuo. 11.5 gof this crude
substance was then dissolved in a smail amount of ethyl acetate and applied to the same silicic
acid column as above. After discarding the initial eluates by the 1:1 and 2:1 benzene-acetone
mixtures, aclacinomycin B fractions were first eluted with the above mixtures of 1:3 and 1:5
ratio, and aclacinomycin A fractions were then eluted with the 1:5:0.5 and 1:5:1 benzene-
acetone-methanol mixtures. The eluates were dried over anhydrous sodium sulfate and con-
centrated to dryness in vacuo. 48 g of crude aclacinomycin A and 3.5 g of aclacinomycin B
were obtained as yellow powder,

2.0 g of crude aclacinomycin A obtained as above were dissolved in a small amount of chloro-
form, applied to a column 20 ¢cm in length and 20 cm in diameter filled with 30 g of silicic
acid. After eluting off the pigments containing aglycone and aclacinomycin B and other im-
purities with chloroform and 1 5% methanolcontaining chloroform, aclacinomycn A fractions
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were eluted with 2% methanolcontaining chloroform, and concentrated to dryness in vacuo,
53 mg of yellow powder of aclacinomycin A wasobtained. Itsmelting point was 129°to 135°C.

References

DFU 2 (3) 171 (1978) (as Aclacinomycin A}

DOT 18 (10) 517 (1982)

I.N. p.42 {(1984)

Umezawa, H., Takeuchi, T.,Hamada, M., Takamatsu, A, and Oki, T.; U.S. Patent 3,988 315;
October 26, 1976; assigned to Zaidan Hojin Biseibutsu Kagaku Kenkyu Kai

ACLATONIUM NAPADISYLATE

Therapeutic Function: Cholinergic

Chemical Name: 2-[2-(Acetyloxy)-1-oxopropoxy]-N,N,N-trimethylethanaminium-1,5-naph-
thalenedisulfonate{2:1)

Common Name: Bis[Acetoxy-methyl acetic acid trimethylammoniumethyl ester] -naphtha-
lene-1,5-disulfonate

Structural Formula: sQ,”
cH,

+|
cnarl«—cn2crizooc<':nooccn3 ‘O
chy cHy

Chemical Abstracts Registry No.: 556077-30-0

Trade Name Manufacturer Country Year Introduced
Abovis Toyama Japan 1981

Raw Materials

Bis(Choline}-Naphthalene-1 5-Disulfonate
Lactic Acid Anhydride Diacetate

Manufacturing Process

5.2 g of bis(choline)-naphthalene-1 5-disulfonate was suspended in 30 m| of acetonitrile, and
10 g of lactic acid anhydride diacetate was added thereto. This mixture was refluxed for 3
hours, Theresulting reaction mixture was allowed to stand at room temperature while cooling
to precipitate the desired product crystals, which were collected by filtration. 55 g {(76%
yield) of the desired product having a meiting point of 189° to 191°C were obtained.

References

Merck Index 110

DFU 7 (4) 227 (1982)

DOT 19 (1) 8 {1983)

1.N.p. 42

Miurs, K., Takagawa, N., Suzuki, Y.and Matsumoto, Y.;U.S, Patent 3,903,137; September 2,
1975; assigned to Toyama Chemical Co., Ltd.
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ACYCLOVIR

Therapeutic Function: Antiviral
Chemical Name: 2-Amino-1,9-dihydro-9-[(2-hydroxyethoxy)methyl] 6H-purin-6-one
Common Name: Acycloguanosine; 9-(2-hydroxyethoxymethyl)guanine

Structural Formula:

~
CH20CH2CH20H

Chemical Abstracts Registry No.: 5927789-3

Trade Name Manufacturer Country Year Introduced
Zovirax BurroughsWellcome U.K. 1981
Zovirax Burroughs-Wellcome U.S, 1982
Zovirax Burroughs-Wellcome Switz. 1982
Zovirax Burroughs-Wellcome W, Germany 1983
Zovirax Burroughs-Wellcome Sweden 1983
Zovirax Burroughs-Wellcome France 1983

Raw Materials

Sodium Nitrite
2-Chloro9-{2-Hydroxyethoxymethyl}adenine
Ammonia

Manufacturing Process

Solid sodium nitrite {0.97 g} was added at room temperature with stirring over a period of
one hour to a solution of 2-chloro-9-(2-hydroxyethoxymethyl)adenine (0.5 g) in glacial acetic
acid {10 ml). The reaction mixture was stirred for an additional 4% hours, The white solid
was removed by filtration, washed with cold acetic acid and then well triturated with cold
water to remove the sodium acetate present. The solid product was retained, The combined
acetic acid filtrate and wash was evaporated at reduced pressure and 40°C bath temperature
and the residual oil triturated with cold water. The resulting solid material was combined with
the previously isolated solid and the combined solids dried and recrystaliized from ethano! to
give 2chloro9-(2-hydroxyethoxymethyl)-hypoxanthine (0.25 g), MP>310°C. Elemental
analysis and NMR spectrum were consistent with this structure,

A mixture of 2chloro9-(2-hydroxyethoxymethyl)-hypoxanthine (0.375 g) and methanol
(80 m!) saturated with anhydrous ammonia was heated in a bomb at 125°C for 5 hours. The
bomb was cooled in an ice bath and the reaction mixture removed. Solvent and excess am-
monia were removed under reduced pressure at 50°C. After the residue was triturated with
cold water to remove the ammonium chloride formed, the remaining solid was dried and then
recrystallized from methanol to give pure 9-(2-hydroxyethoxymethyl)guanine (0.24 g), MP
256.5°-257°C.

References

Merck Index 140

DFU 4 (11) 842 {1979)
Kleeman & Engel p. 14
PDR p.773

OCDS Vol, 3 p. 229



28 Pharmaceutical Manufacturing Encyclopedia

DOT 18 (2) 52 (1982)
REMp. 1231
Schaeffer, H.J.; U.S. Patent 4,199 574; April 22, 1980; assigned to Burroughs-Wellcome Co.

ADENOSINE TRIPHOSPHATE

Therapeutic Function: Coenzyme; vasodilator
Chemical Name: Adenosine 5’-(tetrahydrogen triphosphate)
Common Name: ATP; Triphosadenine

Structural Formula:

Chemical Abstracts Registry No.: 56655

Trade Neme Manufacturer Country Year Introduced
Atepodin Medix Spain -
Atriphos Biochimica Switz, -
Estriadin Boizot Spain -
Striadyne Auclair France -
Triphosphodine 1.C.L. U K, -

Raw Materials

1,3-Dicyclohexylguanidinium adenosine 5’-phosphoramidate
Bis-Triethylammonium pyrophosphate

Manufacturing Process

With a solution of 0.29 part by weight of well dried 1,3-dicyclohexylguanidinium adenosine
B6’phosphoramidate in 5§ parts by volume of orthochlorophenol is admixed a solution of 095
part by weight of bistriethylammonium pyrophosphate in a mixed solvent composed of 1 part
by volume of ortho-chlorophenol and 2 parts by volume of acetonitrile, The mixture is left
standing at 20°C for 2 days. Then 30 parts by volume of water is added to the mixture. After
washing with three 15 parts by weight volume-portions of diethyl ether, the aqueous layer is
separated, and the remaining diethy! ether in the aqueous layer is removed under reduced
pressure. Five parts by weight of activated charcoal is added to the agueous layer and the mix-
ture is stirred for 30 minutes. The activated charcoal is filtered and further 1 part by weight
of activated charcoal is added to the filtrate. After 20 minutes agitation, the activated char-
coal is taken out by filtration. The combined activated charcoal is washed with a little water,
and eluted twice with respective 300 and 200 parts by volumeportions of 50% (volume) eth-
anol containing 2% (volume) of concentrated aqueous ammonia. The eluate is concentrated
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to 40 parts by volume, then is passed through a column packed with 20 parts by volume of a
strongly basic anion exchange resin in bead form {(chloric type) (polystyrene trimethylbenzy!
ammonijum type resin sold under the name of Dowex-1 from Dow Chemical Company, Mich,
U.S.A.). Then, the column is washed with 750 parts by volume of an acid aqueous saline so-
lution containing 0,01 normal hydrochloric acid and 0.02 normal sodium chiloride and then
eluted with 600 parts by volume of an acid aqueous saline solution composed of 0.01 normal
hydrochloric acid and 0 2 normal sodium chloride, After neutralizing with a diluted sodium
hydroxide solution, the eluate is treated with activated charcoal to adsorb ATP as its sodium
salt, The separated activated charcoal is washed with water and eluted with 60% (volume)
ethanol containing 2% {volume) of concentrated aqueous ammonia. The eluate is concentra-
ted to 0.5 part by volume, then 5 parts by volume of ethanol is added, The precipitate thus
deposited is centrifuged and dried at low temperature to obtain 0.155 part by weight of tetra-
sodium salt of ATP containing 4 mols of water of crystallization as a colorless crystalline
powder, The yield is 47% relative to the theoretical.

Referances

Merck Index 146

I.N.p.983

Tanaka, K. and Honjo, M.; U.S. Patent 3,079 ,379; February 26, 1963; assigned to Takeda
Pharmaceutical Industries, Ltd.

AFLOQUALONE

Therapeutic Function: Centrally acting muscle relaxant
Chemical Name: 6-Amino-2-(fluoromethyl}-3-(o-tolyl}-4(3H}-quinazolinone
Common Neme: —~

Structural Formula: CH

w3 O

Chemical Abstracts Registry No.: 56287-74-2; 56287-75-3 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Arofuto Tanabe Seiyaku Japan 1983

Raw Materials

N-(2-Amino5-Nitrobenzyl)-o-Toluidine
Fluoroacety! Chloride

Acetic Anhydride

Hydrogen

Manufacturing Process

14.4 g (0.053 mol) of N-{2-amino5nitrobenzoy!)-0-toluidine end 6.3 g (0.08 mol) of pyri-
dine are dissolved in 300 mi of tetrahydrofuran, 122 g (0.126 mol) of fluoroacety! chloride



30 Pharmaceutical Manufacturing Encyclopedia

are added to the sofution for 10 minutes under ice<cooling. The solution is stirred at the same
temperature for 30 minutes and then at room temperature for 2 5 hours. The reaction solution

is allowed to stand at room temperature overnight. The crystalline precipitate is collected by
filtration, washed with water and then dried. 16.4 g of N-{2-fluoroacetamido-5-nitrobenzoy!)-
o-toluidine are obtained. Yield: 93.7%; MP 238°-239°C.

16.5 g (0.05 mol) of N-(2-fluoroacetamido-5-nitrobenzoy!)-o-toluidine and 256.5 g (0.25 mol)
of acetic acid anhydride are dissolved in 250 mi of glacia! acetic acid. The solution is refluxed
for 2 hours under heating. Then, the reaction solution is evaporated to remove solvent. The
residue thus obtained is poured into ice-water, and the aqueous mixture is adjusted to pH 9
with potassium carbonate. The crystalline precipitate is collected by filtration. 16,5 g of 2-
fluoromethyl-3-(0-toly}}-6-nitro4(3H)-quinazolinone are obtained. Yield: 98.7%; MP 155°-
158°C (recrystallized from ethanol).

A mixture of 20 g (0.064 mol) of 2-fluoromethy|-3-(o-tolyl)6-nitro4{3H)-quinazolinone, 0.2
g of 5% palladium-carbon and 100 m| of acetic acid is shaken for 30 minutes in hydrogen gas.
The initial pressure of hydrogen gas is adjusted to 46 ib and the mixture is heated with an in-
frared lamp during the reaction. After 30 minutes of this reaction, the pressure of hydrogen
gas decreases to 6 Ib, After the mixture is cooled, the mixture is filtered to remove the cata-
lyst. The filtrate is evaporated to remove aceticacid,and the residue isdissolved in chloroform.
The chloroform solution is washed with 5% agueous sodium hydroxide and water, succes-
sively. Then, the solution is dried and evaporated to remove solvent, The oily residue thus
obtained is dissolved in 2 mi of chloroform, and the chloroform sojution is passed through a
column of 200 g of silica gel. The silica gel column is eluted with ethy! acetate-benzene (1:1).
Then, the eluate is evaporated to remove solvent, The crude crystal obtained is washed with
isopropylether and recrystallized from isopropanol, 095 g of 2-fluoromethy!-3-(o-tolyl} 6-
amino4(3H)-quinazolinone is obtained. Yield: 52,5%; MP 195°-196°C.

References

DFU 7 (8) 539 (1982)

DOT 19 (1) 581 {1983)

Inoue, L., Oine, T., Yamado, Y., Tani, J,, Ishida, R, and Ochiai, T.; U.S. Patent 3,966,731;
June 29, 1976; assigned to Tanabe Seiyaku Co,, Ltd.

ALBENDAZOLE

Therapeutic Function: Antheimintic
Chemical Name: [5-(Propyithio)-1H-benzimidazol-2-y|] carbamic acid methy! ester
Common Name: —

Structural Formula: H

NYNHCOOCHS
CH,CH,CH,S N
3772

Chemical Abstracts Registry No.: 54965-21-8

Trade Name Manufacturer Country Year Introduced
Zentel SK&F France 1981
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Raw Materials

3-Chloro-6-Nitroacetanilide Cyanamide
Propyl Mercaptan Methy!| Chloroformate
Hydrogen

Manufacturing Process

A mixture of 6.656 g of 3chloro-6-nitroacetanilide, 3.2 m| of propyImercaptan, 5.6 g of 50%
sodium hydroxide and 100 m| of water is heated at reflux overnight. The cooled mixture is
filtered to give the desired 2-nitro-6-propylthioaniline, MP 69 5°-71.6°C after recrystalliza-
tion from ethanol then hexane-ether. NMR (CDCl3) 40%.

The aniline (2 5 g) is hydrogenated with 1.9 ml of concentrated hydrochloric acid, 100 m| eth-
anol and 5% palladium-on<charcoal to give 4-propylthio-o-phenylene-diamine hydrochloride,

A mixture of 25 ml of 50% sodium hydroxide in 5 mi of water is added to a mixture of 1.9
g of cyanamide, 2.2 g of methyichloroformate, 3.5 ml of water and 3 ml of acetone over

45 minutes below 10°C, pH raised to 6.5. A molar equivalent solution of the diamine in 100
mi of ethanol is added. The mixture is heated until the easily volatile solvents are expelled,
to about 85°C, then maintained at this temperature with some water added for one-half hour.
The product, methyl 5propylthio-2-benzimidazolecarbamate, is separated, washed to give a
colorless crystalline solid, MP 208°-210°C,

References

Merck Index 197

DFU 2 (2) 81 (1977)

OCDS Vol. 2 p. 353 (1980}

DOT 15 (3) 89 (1979)

I.N.p. 50

Gyurik, R.J. and Theodorides, V J.; U.S. Patent 3,815,986; October 28, 1975; assigned to
Smith Kline Corp.

ALBUTEROL

Therapeutic Function: Bronchodilator
Chemical Name: &1-[[(1,1-Dimethylethyl}aminolmethyl]-4-hydroxy-1,3-benzenedimethanol
Common Name: Salbutamol; &'-tert-butylaminomethyl-4-hydroxy-m-xylene-ct!,c3-diol

Structural Formula: CH,OH

HO CHOHCH, NHC (CHJ)J

Chemical Abstracts Registry No.: 18559-94-9; 51022-70-9 (Sulfate)

Trade Name Manufacturer Country Year Introduced
Ventolin Allen & Hanburys U.K. 1969
Sultanol Glaxo W. Germany 1971
Ventoline Glaxo France 1971
Ventolin Glaxo Italy 1973
Ventolin Sankyo Japan 1973
Ventolin Glaxo Switz. 1981

Ventolin Glaxo u.s. 1981
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Trade Name Manufacturer Country Year Introduced
Broncollenas Lienas Spain -
Buto-Asma Aldo Union Spain -
Proventil Schering U.s. -
Rotacaps Schering - -
Salbumol Medica Finland -
Salbutol litas Turkey -
Salbuvent Leiras Finland -
Salbuvent Nyegaard Norway -

Raw Materials

5-(N-benzyl-N-tert-butyiglycyl)salicylic acid methy! ester hydrochloride
Lithium aluminum hydride
Hydrogen

Manufacturing Process

{a) al-benzyl-tertbutylaminomethyl4-hydroxy-m-xylene-a1,a3diol-3.0 g of 5-(N-benzy!-
N-tert-butylglycyl)-salicylic acid methyl ester hydrochloride in 40 m| of water was basified
with sodium bicarbonate solution and extracted into ether, The ethereal solution was dried
over MgSO4 and evaporated and the basic residue in 20 m| of dry tetrahydrofuran was added
with stirring to 1.0 g of lithium aluminium hydride in 100 ml of dry tetrahydrofuran, over a
period of 5 minutes. The light gelatinous precipitate that formed was stirred and refluxed for
8 hours after which time 7 mi of water was carefully added and the solvents were removed
under reduced pressure.

The residue was acidified with dilute hydrochloric acid and brought to pH 8 with sodium hy-
droxide and sodium bicarbonate. The mixture was filtered and the filtrate and orange solid
were separately extracted with chloroform, The combined, dried, chloroform solutions were
evaporated to give 2.2 g of the crude basic triol as an orange solid, when triturated with ether,
A portion of the material was recrystallized from ether/!ight petroleum (BP 40°-60°C) to give
a white solid, MP 109°-111°C,

In an alternative process, sodium borohydride was used as the reducing agent, as follows:

36 g of 2-(benzyl-tert-butylamino)4‘-hydroxy-3‘-hydroxymethyl acetophenone, hydrochlo-
ride was shaken with 100 ml of 10% sodium carbonate solution and 100 ml of ethy! acetate.
The ethy! acetate layer was separated, washed with water, dried over anhydrous sodium sul-
fate and evaporated in vacuo.

The residual gum was dissolved in 360 m} of ethanol and cooled to 16°C in an ice/water bath,
8 g of sodium borohydride was then added in portions over 30 minutes while maintaining
the temperature at 15°-20°C. After a further 30 minutes at 20°C the solution was stirred at
room temperature for 2 hours. The solution was again cooled in ice and 250 m| of 2N sul-
furic acid were slowly added, then the solution was evaporated in vacuo until the ethanol had
been removed. The clear aqueous solution was then treated with 250 ml! of 10% sodium car-
bonate solution and the oil which precipitated was extracted into ethyl acetate. The ethyl!
acetate layer was washed with sodium carbonate solution, then with water, and was dried over
anhydrous sodium sulfate and evaporated in vacuo, to a small volume. Petroleum ether (BP
40°-60°C) was added, and after standing overnight a white solid was obtained. This was fil-
tered off to give 23 g of the product, MP 110°-114°C,

{b) al-tert-butylaminomethyl4-hydroxy-m-xylene-1,03-diol-0.8 g of a1 benzy!-tert-butyl-
aminomethyl4-hydroxy m-xylene-a1,03-diol in 20 ml of ethanol and 2 ml of water was shaken
with hydrogen in presence of 0 50 g of pre-reduced 10% palladium on charcoal catalyst, When
uptake of hydrogen was complete, the solution was filtered and evaporated under reduced
pressure to give 0.4 g of the base asa colorless oil which yielded a white solid, MP 144°-145°C
when triturated with ether/cyclohexane., Recrystallization from ethyl acetatecyclohexane
gave a white solid, MP 147°-149°C,
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DOT 16 (8) 269 (1980)

IN.p. 860

REM p. 881

Lunts, L..H.C.and Toon, P.; U.S, Patent 3,644,353; February 22, 1972; assigned to Allen
& Hanburys Ltd.

ALCOFENAC

Therapeutic Function: Antiinflammatory
Chemical Name: 3-Chloro-4-(2-propenyloxy)benzene-acetic acid
Common Name: {4-(allyloxy}-3chlorophenyl] acetic acid

Structural Formula: c1

CHz= CHCH 2O CH,COOH

Chemical Abstracts Registry No.: 22131-799

Trade Name Manufacturer Country Year Introduced
Mervan Cooper Switz, -
Prinalgin Berk U.K. 1971
Neoston Beiersdorf W. Germany 1972
Allopydin Chugai Japan 1976
Zumaril Abbott Italy 1976
Epinal Kyorin Japan 1976
Darkeyfenac Cuatrecasas-Darkey Spain -
Desinflam Sintyal Argentina -
Medifenac Medici Italy -
Mervan, Mirvan Continental Pharma Belgium -
Vanadian Federico Bonet Spain -
Zumaril Sidus Italy -
Rentenac Tosi Italy -

Raw Materials

3-Chioro4-allyloxypheny! acetonitrile
Potassium hydroxide

Manufacturing Process

103.7 grams of 3-chloro-4-allyloxyphenylacetonitrile in 500 cc of ethanol, 100 grams of
potassium hydroxide and 100 cc of water are refluxed for 4 hours, Maximum of alcohol
is evaporated, the residue is diluted with water and ice, and acidified with 20% HCl. The
sotid is filtered and washed with petroleum ether. 91.5 grams of acid are obtained (Yield:
81%) which is recrystallized from agueous methanol; MP 92°-93°C.
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References

Merck Index 209

Kleeman & Engel p. 19

OCDS Vol. 2 p, 68 (1980)

DOT 8 No. 9, 329 (1972)

1.N.p.50

British Patent 1,174,535; December 17, 1969; assigned to Madan AG, Switzerland,

ALCURONIUM CHLORIDE

Therapeutic Function: Skeletal Muscle Relaxant
Chemical Name: N,N‘-Diallylnortoxiferinium Dichloride
Common Name: —

Structural Formuta: CHmCH,

+ .CH
Fo e

. CHCH ,OH
L o
] }
N
HOCH,CH
T
CH =CHCH,
Chemical Abstracts Registry No.: 1518003-7

Trade Name Manufacturer Country Year Introduced
Alloferin Roche U.K, 1966
Alloferin Roche W. Germany 1968
Alloferine Roche France 1968
Dialferin Nippon Roche Japan 1969

Toxiferin Roche - -

Raw Materials

Diallyl Nortoxiferine Diiodide
Chloride lon Exchange Resin

Manufacturing Process

31 g of diallylnortoxiferine diiodide are suspended in 1 liter of water and shaken with 1,100
m! of Amberiite IRA-400 [chloride ion form, described Merck index, 7th edition, Merck &
Co., Inc., Rahway, New Jersey {1960), page 1584] , for 2 hours, The diiodide thereby goes
into solution. The ion exchanger is filtered off and then washed in 3 portions with a total of
1 titer of water. The combined filtrates are then allowed to run through a column of 300 m!
of Amberlite IRA-400 (chloride ion form), rinsed with 300 m| of water and the eluate evapo-
rated to dryness in a vacuum while excluding air. The residue gives on recrystallization from
methanol/ethanol crystalline pure colorless diallyinortoxiferine dichloride in a yield of 18.6
g. The compound contains 5 mols of water of crystallization after equilibration in air,
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References

Merck Index 215
Kieeman & Engel p. 19
I.N.p.51

Boller, A., Els, H. and Furst, A.; U.S. Patent 3,080,373; March 5, 1963; assigned to Hoffman
La Roche, Inc.

ALFACALCIDOL

Therapeutic Function: Calcium Regulator, Vitamin D
Chemical Name: 9,10-Secocholesta-5,7,10(19)-triene-1,3diol

Common Name: 1a-Hydroxycholecalciferol; 1a-Hydroxyvitamin D3

Structural Formula: Hsc\/\/\/cu3
CH

Ho'

Chemical Abstracts Registry No.: 41294568

Trade Name Manufacturer Country Year introduced
One-Alpha Leo UK. 1978
Eins-Alpha Thomae W. Germany 1980
Alfarol Chugai Japan 1981
QOne-Alpha Teljin Japan 1981
Delakmin Roussel France —
Etalpha Leo Denmark -
Un-Aifa Leo - -

Raw Materials

Cholesta-1 5,7 -trien-35-ol m-Chloroperbenzoic Acid
4Phenyl-1 2 ,4-triazoline-3,5-dione Lithium Aluminum Hydride

Manufacturing Process

1. Preparationof 1 4cyclized adduct of cholesta-1,5,7-trien{3-ol and 4 pheny!-1 2 4-triazoline-
3 5-dione: a solution of 400 mg of cholesta-1 ,5-7-trien-3ﬁ-o| in 30 ml of tetrahydrofuran is
cooled with ice, and 190 mg of 4-phenyl-1 2 4-riazoline-3 5dione is added little by little to
the solution under agitation. The mixture is agitated at room temperature for 1 hour and the
solvent is distilled under reduced pressure. The residue is purified by chromatography using a
column packed with silica gel. Fractions eluted with ether-hexane (7:3 v/v) are collected and
recrystallization from ether gives 550 mg of a 1,4cyclized adduct of cholesta-1 5,7 -trien-30-0!
and 4-phenyl-1,2 4 triazoline-3 5-dione having a melting point of 178°to 182°C.
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2. Preparation of 1 4<cyclized adduct of cholesta-5,7-dien-35-0l-1a-epoxide and 4-pheny!-
1,2 Atriazoline-3 5-dione: 1,25 g of the 1,4-cyclized adduct of cholesta-1 5,7 -trien-35-0} and
4phenyl-1 2 4-triazoline-3 5-dione is dissotved in 50 mi of chloroform, and 560 mg of m-
chloroperbenzoic acid is added to the solution. The mixture is agitated for 20 hours at room
temperature, and 200 mg of m-chloroperbenzoic acid is further added and the mixture is agi-
tated again for 20 hours, The reaction mixture liquid is diluted with chloroform, washed with
a 10% aqueous solution of potassium carbonate and dried with magnesium sulfate, Then, the
solvent is distilled under reduced pressure. Theresidue is purified by silica gel chromatography,
and first effluent fractions eluted with ether are collected,and recrystallization from methanol
gives 680 g of a crystal melting at 172°to 173°C. The second ether effluent fractions are
collected, and recrystallization from methanol gives 400 mg of a 1,4<yclized adduct of cho-
lesta 5,7 dien-38-ol-10,20cepoxide and 4 phenyl-1 2 4-triazoline-3,5-dione having a melting
point of 162°to 154°C.

3. Preparation of cholesta5,7 diene-1a,353-diol: a solution of 500 mg of the 1 4-cyclized ad-
duct of cholesta5,7 dien-38-0l-1¢,20epoxide and 4 pheny!-1 2 4-triazoline-3,5-dione in 40 ml
of tetrahydrofuran is added dropwise under agitation to a solution of 600 mg of lithium alu-
minum hydride in 30 m! of THF. Then, the reaction mixture liquid is gently refluxed and
boiled for 1 hour and cooled, and a saturated aqueous solution of sodium sulfate is added to
the reaction mixture to decompose excessive lithium aluminum hydride. The organic solvent
layer is separated and dried, and the solvent is distilled. The residue is purified by chroma-
tography using a column packed with silica gel. Fractions eluted with ether-hexane (7:3 v/v)
a;ge collected, and recrystallization from the methanol gives 400 mg of cholesta-5,7 diene-1¢,
3pdiol.

4, Preparation of 1@,3f3-dihydroxyprovitamin D3: a solution of 256 mg of cholesta-5,7 diene-
1¢,38-diol in 650 ml of ether is subjected to radiation of ultraviolet rays for 14 minutes in an
argon gas atmosphere by passing it through a Vycor filter using a200-W high pressure mercury
lamp (Model 654A-36 manufactured by Hanobia). The solvent is distilied at room tempera-
ture under reduced pressure, This operation is repeated twice, and 50 mg of the so obtained
crude product is fractionated by chromatography using a column packed with 20 g of Sepha-
dex LH-20. The first effluent fractions eluted with chloroform-hexane (65:35 v/v) give 13.5
mg of oily 1a,3f-dihvdroxyprovitamin D3. The compagsition exhibits a maximum ultraviolet
absorption at 260 m in an ether solution.

5. Preparation of 1a-hydroxycholecalciferol: a solution of 13.5 mg of 1a,35-dihydroxypro-
vitamin D3 in 200 mi of ether is allowed to stand still in the dark at room temperature in an
argon gas atmosphere for 2 weeks. During this period, the position of the maximum ultra-
violet absorption is shifted from 260 mu to 264 my, and the absorption intensity becomes
1.6 times as high as the original intensity. The solvent is distilled at room temperature under
reduced pressure, and the residue is purified by chromatography using a column packed with
10 g of Sephadex LH-20. The fractions eluted with chloroform-hexane (65:35 v/v) give 6.5
mg of oily 1&-hydroxycholecalciferol.

References

Merck Index 4730

Kleeman & Engel p. 21

DOT 6 (3) 104 (1970); 14 (10) 441 (1978)

I.N.p.52

Ishikawa, M., Kaneko, C., Suda, T., Yamada, S., Eguchi, Y., Sugimoto, A, and Sasaki, S.; U.S.
Patent 3,929,770, December 30, 1975; assigned to Wisconsin Alumni Research Foundation.

ALFAXALONE

Therapeutic Function: Anesthetic component
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Chemical Name: 3-Hydroxypregnane-11,20dione
Common Name: Alphaxolone

Structural Formula: CH.

KO~

Chemical Abstracts Registry No.: 23930-190

Trade Name Manufacturer Country Year Introduced
Althesin Glaxo U.K. 1972
Alfadion Nippon Glaxo Japan 1978
Alfathesin Glaxo France -
Aurantex Glaxo W. Germany -

Raw Materials

3a-Hydroxy -5apregn-16ene-11 20-dione
Hydrogen

Manufacturing Process

A solution of 30-hydroxy-50pregn-16-ene-11,20-dione (200 mg) in freshly distilled tetrahy-
drofuran (8 ml) with 5% palladium on carbon {100 ml) was hydrogenated until hydrogen uptake
ceased. The mixture was filtered through a pad of kieselguhr and the tetrahydrofuran removed
in vacuo to give 196 mg, MP 171°to 172°C.
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Kleeman & Engel p. 23

DOT 8 (11) 407 (1972)

I.N.p.53

Davis, B., Pearce, D.R. and Phiilips, G H., British Patent 1,317,184; May 16, 1973; assigned to
Glaxo Laboratories, Ltd.

Davis, B. and Phillips, G.H.; U.S. Patent 3,714,352; January 30, 1973; assigned to Glaxo Lab-
oratories, Ltd.

ALFENTANIL HYDROCHLORIDE

Therapeutic Function: Narcotic analgesic

Chemical Name: N-[1-[2.(4-Ethyl-4 5-dihydro-5-0x0-1H-tetrazol-1-yl)ethyl] 4-(methoxy-
methyl)<4-piperidinyl] -N-phenylpropaneamide hydrochloride

Common Name: —
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Structural Formula: COCH,CH,
o @
N HCt
C,H,—N/U\N-CH,CH,—N X
|| CH,OCH,
N—N
Chemical Abstracts Registry No.: —
Trade Name Manufacturer Country Year introduced
Rapifen Janssen Belgium 1983
Rapifen Janssen Netherlands 1983
Rapifen Janssen W. Germany 1983
Rapifen Janssen UK, 1983
Rapifen Janssen Switz, 1983

Raw Materials

1-Ethyl-1 4 dihydro-5H-tetrazol 5-one
1-Bromo-2<chloroethane
N-[4-Methoxymethyl) 4-piperidinyl-N-phenylpropamide

Manufacturing Process

A mixture of 22 parts of 1-ethyl-1 4-dihydro-5H-tetrazol 5-one, 45 partsof 1-bromo-2<hloro-
ethane, 26 parts of sodium carbonate, 0.3 part of potassium iodide and 240 parts of 4-methy!-
2-pentanone is stirred and refluxed overnight with waterseparator. The reaction mixture is
cooled, water is added and the layers are separated. The aqueous phase is extracted three
times with dichloromethane. The combined organic phases are dried, filtered and evaporated.
The residue is purified by coilumn-chromatography over silica gel using trichloromethane as
eluent. The pure fractions are collected and the eluent is evaporated, yielding 28 .4 parts
(80%) of 1-(2<chloroethyi}-4-ethyl-1,4-dihydro-6H-tetrazol-5-one as a residue.

A mixture of 1.8 parts of 1-{2<hloroethyl}-4-ethyl-1,4-dihydro-5H-tetrazol-5-one, 3.45 parts of
N-{4-{methoxymethy!}-4-piperidinyl] -N-phenylpropanamide, 5 parts of sodium carbonate, 0.2
part of potassium iodide and 240 parts of 4-methyl-2-pentanone is stirred and refluxed overnight
with water-separator. The reaction mixture is poured onto water and the layers are separated.
The organic phase is dried, filtered and evaporated. The residue is purified by column-<hro-
matography over silicagel using a mixture of trichloromethane and methanol {97:3 by volume)
as eluent, The pure fractions are collected and the eluent is evaporated. The residue is con-
verted into the hydrochloride salt in 2-propanone. The salt is filtered off and crystallized
from 2-propanone, yielding 1.5 parts {33.3%) of N-[1-[2-(4-ethy|-4 B-dihydro 5-0x0-1H-tetra-
zol-1-yl] 4-(methoxymethyl)-4-piperidinyl] -N-phenylpropanamide monohydrochioride mono-
hydrate; melting point 140 .8°C.
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DFU 6 (6) 335 (1981)
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DOT 19 (12) 683 (1983)
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Janssens, F.; U.S. Patent 4,167 574; September 11, 1979; assigned to Janssen Pharmaceutica
NV.

ALGESTONE ACETOPHENIDE

Therapeutic Function: Progestin; Contraceptive
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Chemical Name: 16,17-[(1-Phenylethylidene)bis{oxy)] pregn-4-ene-3,20-dione
Common Name: 16@,17a-Dihydroxyprogesterone acetophenide; alphasone acetophenide

Structural Formula:

Chemical Abstracts Registry No.: 24356-94-3

Trade Name Manufacturer Country Year tntroduced
Neolutin Depo Medici ftaly 1982
Neolutin Depositum Orma Italy -
Droxone Squibb USA. -
Decadroxone Squibb - -
Decadroxate Squibb - -

Raw Materials

16a,17a-Dihydroxyprogesterone
Acetophenone

Manufacturing Process

To a suspension of 500 mg of 16¢,17a-dihydroxyprogesterone in 25 mi of freshly redistilled
acetophenone is added 0.125 ml of 72% perchloric acid and the mixture is agitated at room
temperature for one hour. Theclear solution is washed with dilute sodium bicarbonate to re-
move excess acid and the acetophenone layer, after addition of chloroform is separated from
the aqueous phase. The organic layer is dried over sodium sulfate and after removal of the
chioroform and acetophenone in high vacuum the residue is crystallized from 95% alcohol,
The pure acetophenone derivative has a melting point of about 142°to 144°C.
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Fried, J.; U.S. Patent 2,941 997; June 21, 1960; assigned to Olin Mathieson Chemical Corp.

Fried, J.and Diassi,P.A.;U.S, Patent 3,008 958; November 14, 1961; assigned to Olin Mathie-
son Chemical Corp.

ALIBENDOL

Therapeutic Function: Choleretic; Antispasmodic

Chemical Name: 2-Hydroxy-N-(2-hydroxyethyl)-3-methoxy-5-{2-propenyl)benzamide
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Common Name: —

Structural Formula:

(li on
HOCH,CR,NH—C ocH,
CH,CH=CH,,
Chemical Abstracts Registry No.: 26756081-2
Trade Name Manufacturer Country Year Introduced
Cebera Bouchara France 1981

Raw Materials

2-Hydroxy-3-methoxy5-ally! benzoic acid
Ethanol
Ethanolamine

Manufacturing Process

36 g of ethy! ester of 2-hydroxy-3-methoxy-5-allyl-benzoic acid [obtained by the process de-
scribed by Pearl, et al.,J. Amer. Chem. Soc., Vol 71, 1067-1068 (1949)}] and 61 g of ethanol-
amine were admixed and left to stand for 1 hour at ambient temperature after which it was
heated for 1 hour at 120°C. The mixture was extracted with chloroform and the organic phases
were washed with half diluted hydrochloric acid, then with water, and the chloroform evapo-
rated off, The residue, after recrystallization from benzene, was a 78% vield of 2-hydroxy-3-
methoxy 6 -allyl-N-{§-hydroxyethy!) benzamide having a melting point of 96°C. The product
appeared in the form of colorless crystals which were insoluble in water and soluble in dilute
sodium hydroxide,
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Clemence, F, and Le Martret, O.; U.S, Patent 3,668,238; June 6, 1972; assigned to Roussel
Uciaf,

ALIZAPRIDE

Therapeutic Function: Neuroleptic (antiemetic)

Chemical Name: 6-Methoxy-N-[[1-(2propenyl)-2pyrrolidinyl] methyl] -H-benzotriazole-
B6-carboxamide

Common Name: —

Structural Formula:

R
CHyO LN
= cml:n2 "|‘
N nzrm?I
°
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Chemical Abstracts Registry No.: 5933883-1

Trade Name Manufacturer Country Year Introduced
Plitican Delagrange France 1981
Vergentan Delagrange W, Germany 1981

Raw Materials
2-Methoxy4 5-azimido Benzoic Acid
1-Allyl-2-amino-methyl Pyrrolidine
Phosphoric Anhydride

Manufacturing Process

38.6 g (0.2 mol} of 2-methoxy-4 5-azimido benzoic acid were dissolved in anhydrous toluene
and 56 g (0.4 mol) of 1-allyl-2-amino-methy! pyrrolidine were added. The mixture was heated
t0 50°C and then 42 g (0.3 mot) of phosphoric anhydride were added. The mixture waswarmed
at reflux temperature for 3 hours and then cooled to 80°C. After adding water, the aqueous
layer was alkalized. The crystals were filtered, washed with water and then dissolved in 450
ml of acetone. After crystallization, the product was filtered, washed and dried.

40.4 g (yield 65%) of N-(1*allyl-2"pyrrolidylmethyl)-2-methoxy-4,5-azimidobenzamide having
a melting point of 139°C were obtained.
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Bulteau, G., Acher, J., Collignon, C. and Monier, J.C.; U.S. Patent 4,039,672; August 2, 1977;
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ALKOFANONE

Therapeutic Function: Antidiarrheal
Chemical Name: 3-[{4-Aminophenyl})sulfonyl]-1,3-diphenyl-1-propanone

Common Name: —

Structural Formula:
w{ i)
Cells

Chemical Abstracts Registry No.: 7527948

Trade Name Manufacturer Country Year introduced
Clafanone Roche U.s. 1956
Alfone - — _

Raw Materials

Benzal Acetophenone
p-Aminobenzene Sulfinic Acid
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Menufecturing Process

38 g benzal-acetophenone and 25 g p-aminobenzene-sulfinic acid are fefluxed for 5 hours in
700 cc of 85% ethyl alcohol, Fine crystals soon begin to appear and fill the reaction vesse!.
While still hot, the mixture is suction-filtered. The reaction product is washed first with 760
cc warm absolute alcohol, then with 500 cc water, and finally again with 300 cc alcohol, and
then dried invacuo. Yield32g. MP 210°-212°C with decomposition,

Referances

Merck Index 240
Goldberg, M.W.; U.S, Patent 2,421 836; June 10, 1947; assigned to Hoffmann-La Roche, Inc,

ALLOPURINOL

Therapeutic Function: Xanthine oxidase inhibitor; gout therapy
Chemical Nama: 1H-pyrazolo[3,4-d] pyrimidin-4-ol
Common Name: —

Structural Formula: g

Chemical Abstracts Registry No.: 315-300

Trade Name Manufacturer Country Year Introduced
Zyloprim Burroughs Wellcome u.S. 1966
Zyloric Wellcome Switz, -
Zyloric BurroughsWellcome U.K. 1966
Zyloric Wellcome W, Germany 1967
Zyloric Wellcome Italy 1968
Zyloric Wellcome Japan 1969
Zyloric Wellcome France 1969
Lopurin Boots U.K. 1980
Adenock Tanabe Japan -
Adenock Shiraimatsu Japan -
Allopin Yeni Turkey -
Allomaron Nattermann W, Germany -
Alloprim litas Turkey -
Alloprin ZCN Canada -
Allopur Gea Denmark -
Allopur Nyegaard Norway -
Allopurinoi Sigfried W, Germany -
Allopurinol Efeka W. Germany -
Allopurinol Woelm Pharma W. Germany -
Allopurinol Lederle Japan -
Allopurinol Kowa Japan -
Allopurinol Showa Japan -
Allorin Towa Japan -

Allozym Sawai Japan -



Trade Name

Allural
Allural
Allurit
Aloc
Alositol
Anoprocin
Antigot
Anzief
Aprinol
Apurin
Apurin
Apurol
Bleminol
Caplenal
Capurate
Cellidrin
Cosuric
Dabroson
Embarin
Epidropal
Flogorex
Foligan
Geapur
Gichtex
Ketawrift
Ketobun A
Lopurin
Lysuron
Masaton
Melianin
Mephanol
Milurit
Monarch
Nektronan
Neufan
Neufan
Novopurol
Progout
Puricos
Purinol
Riball
Roucol
Serviprinol
Suspendol
Takanarumin
Urbol
Urbol
Uredimin
Uricemil
Uricemil
Uriconorm
Uridocid
Uriscel
Urobenyl
Urolit
Urosin
Urozyl-SR
Urtias

Manufacturer

Nativelle

Pan Quimica
Schoum

Toho lyaku
Tanabe
Nippon Shoji
Yurtoglu
Nippon Chemiphar
Daisan

Gea

Medica
Siegfried
Desitin

Berk

Fawns & McAllan
Hennig

DDSA

Hoyer
Diabetylin
Fresenius
Lancet
Henning

Gea

Gerot

Ohta

isei

Generics Corp.
Boehringer Mannheim
Zengei

Kohjin

Mepha

Egyt

SS Pharmaceutical
ICN Pharma
Teikoku
Teisan
Novopharm
Protea

Lennon
Horner

Mitsui

Rougier
Servipharm
Merckle
Takata

Hellit

Gea

Chassot
Farnex
Fardeco
Streuli

Reig Jofre
Armour Med,
Endopharm
Magis
Boehringer Mannheim
Restan

Sabona

Country

italy

Spain

Italy

Japan
Japan
Japan
Turkey
Japan
Japan
Denmark
Finland
Switz,

W. Germany
UK,
Australia

W. Germany
U.K.

W. Germany
W, Germany
W. Germany
Italy

W. Germany
Denmark
Austria
Japan
Japan

U.s.

W. Germany
Japan
Japan
Switz,
Hungary
Japan

W, Germany
Japan

Japan
Canada
Australia

S. Africa
Canada
Japan
Canada
Switz,

W. Germany
Japan

W. Germany
Denmark
Switz,

italy

Italy

Switz,

Spain

Italy

W, Germany
Italy

W, Germany
S. Africa

W. Germany

Allopurinol

Year Introduced

43
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Trade Name Manufacturer Country Year introduced
Vedatan Corvi italy -
Xanturat Grunenthal W, Germany -

Zylol Teva Israel -

Raw Materials

Cyanoacetamide Morpholine
Triethylorthoformate Hydrazine Hydrate

Manufacturing Process

3+Morpholino-2cyanoacrylamide: A stirred n‘iixture of cyanoacetamide (63 g}, triethylortho-
formate (134 g), morpholine (82.5 g) and acetonitrile (37.5 ml) was heated under reflux for 4
hours. The initial reflux temperature was 117°C and the final reflux temperature was 82°C.

At the end of the reflux period the mixture was cooled to 30°C and the heavy crystalline pre-
cipitate was collected and washed with 2 X 75 ml of ethanol. The product was dried in vacuo
at 30°C. Wt =111g. Yield = 82%, MP 173°-175°C.

3-Aminopyrazole4-carboxamide hemisulfate: To water (253 ml) at 60°C was added 3-morpho-
lino-2<yanoacrylamide (63.4 g) and 85% technical hydrazine hydrate (22.7 g). The mixture
was rapidly heated to 95°C and the temperature was maintained at >90°C for 20 minutes. The
mixture was then cooled to 60°C and the pH carefully adjusted to 1.5 by the addition of a
mixture of sulfuric acid (45.7 g) and ice (45.7 g). The acidified reaction was cooled to 6°C
and the crystalline product collected and washed with cold water (2 X 100 ml) and acetone
{2X 50 ml). Theproductwasdried in vacuo at80°C. Wt=5.8 g. Yield =95%, MP 237°-239°C.

4-Hydroxypyrazolo[3,4d] pyrimidine: A suspension of 3-aminopyrazole4-carboxamide
hemisulfate (113 g} in formamide (325 g) was stirred and heated to 145°C. The reaction was
held at 145°C for 5 hours. The reaction was then cooled to 30°C and the product coliected
and washed with formamide (2 X 50 mi), water {2 X 160 ml) and acetone {2 X 100 ml). Wt
of crude product = 79 g, The crude product was recrystaliized by dissolution in a solution
made from sodium hydroxide (25 g) in water {1,200 m}} with treatment at 25°C with char-
coal (8 g}, followed by reprecipitation by the addition of concentrated hydrochloric acid to
pH 5. The product was collected and washed with cold water (2 X 300 ml), acetone {2 X 200
ml) and dried in vacuo at 60°C., Wt =70 g. Yield = 80%.
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Hitchings, G.H, and Falco, E.A.; U.S, Patent 3,474 ,098; October 21, 1969; assigned to Bur-
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ALPHAPRODINE HYDROCHLORIDE

Therapeutic Function: Narcotic analgesic



Alphaprodine Hydrochloride 45

Chemical Name: cis-1,3-dimethyl-4phenyl-4-piperidinol propanoate hydrochloride
Common Name: -

Structural Formula: CHz

{base)

CHg
CgHg OOCCH2CHg

Chemical Abstracts Registry No.: 77-20-3 {Base); 49638-24-6 {(Hydrochioride)

Trade Name Manufacturer Country Year Introduced
Nisentil Roche U.s. 1949

Raw Materiails

Lithium Propionic Anhydride
Bromobenzene Hydrogen Chloride
1,3-Dimethyl4-piperidone

Manufacturing Process

In a round-bottom flask provided with stirrer, dropping funnel, condenser and a gas outlet
for keeping the system under nitrogen, 200 cc of dry ether is placed and 4.6 grams of lith-
jum cut into thin strips is added. 52 grams of bromobenzene in 50 cc of dry ether are
added dropwise and after addition, the mixture is refluxed for 2 hours. This procedure
results in the formation of pheny!-lithium. Other aryi-lithium compounds can be prepared
in a similar manner by reacting lithium metal or a lithium compound capable of transferring
lithium and a compound having an exchangeable halogen group as, for example, bromo-
naphthalene.

The solution of phenyl-lithium is cooled to -20°C and to this a solution of 12.7 grams of
1,3-dimethyl-4-piperidone, prepared according to the method of Howton, J. Org. Chem.

10, 277 (1945), in ether is added dropwise with stirring. After the addition, the stirring

is continued for a further 2 hours at -20°C. The lithium complex, 1,3-dimethyl-4-phenyl-
4.oxylithium piperidine, which forms is soluble in the ether and can be recovered there-
from. To prepare the piperidinol, the lithium complex, while in the reaction mixture is
decomposed by the addition of an ice and hydrochloric acid mixture. The acidified layer
is separated, basified and extracted with ether. After drying the ether solution and remov-
ing the solvent, the residue on distillation in vacuum distills chiefly at 1565°C/10 mm, yield-
ing the product, 1,3-dimethyl-4-phenyl-4-hydroxy piperidine, which, on crystallization from
n-hexane melts at 102°C. On treatment with propionic anhydride catalyzed with a trace
of sulfuric acid, 1,3-dimethyl-4-propionoxy-4-pheny! piperidine is attained. The latter com-
pound can be converted into the hydrochloride salt by reaction with hydrogen chloride.
This salt after crystallization from acetone has a melting point of 209°C.
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ALPRAZOLAM

Therapeutic Function: Tranquilizer
Chemical Name: 8-Chloro-1-methyl-6-pheny!-4H-s-triazolo[4,3-a] {1 4] benzodiazepine

Common Name: —

Structural Formula: CHSYN\
NTN
cl N
C¢H;s
Chemical Abstracts Registry No.: 28981.97-7
Trade Name Manufacturer Country Year Introduced
Xanax Upjohn U.s. 1981
Xanex Upjohn Switz, 1982
Xanax Upjohn UK. 1983
Xanax Upjohn Australia 1983
Raw Materials
2 B6-Dichloro4phenylquinoline Paraformaldehyde
Hydrazine Hydrate Phosphorus Tribromide
Triethyl Orthoacetate Ammonia

Sodium Periodate
Manufacturing Process

6-Chioro-2-hydrazino4-phenylquinoline: A stirred mixture of 2,6dichloro-4phenylquino-
line (2.7 g,0.01 mol} and hydrazine hydrate (6.8 g) was refluxed under nitrogen for 1 hour
and concentrated in vacuo, The residue was suspended in warm water, and the solid was col-
lected by filtration,dried and recrystallized from ethy! acetate-Skelly B hexanestogive 1.81g
(67% yield) of 6<chloro-2-hydrazino-4-phenyiquinoline of melting point 166.5°-157°C.

7-Chioro-1-methyi5 phenyl$-trizolo[4,3-a) quinoline: A stirred mixture of 6<chloro-2-hy-
drazino-4-phenylquinoline {1.4g,0,00562 mol), triethy|-orthoacetate (0.925 g,0.00567 mol} and
xyiene (100 mi) was refluxed, under nitrogen, for 2 hours 40 minutes. During this period the
ethanol formed in the reaction was removed by distillation through a short, glass helixpacked
column, The mixture was concentrated to dryness in vacuo and the residue was crystallized
from methanol-ethyl acetate to give: 1.28 g of 7-chioro-1-methyl-5-phenyl-s-triazolo[4,3-a] -
quinoline (83.9% yield). The analytical sample was crystallized from methylene chloride:meth-
anol and had a melting point 252.5°-253.6°C.

5-Chloro-2-(3-methyl-4H-1 2 4-triazol-4-yl)benzophenone (Oxidation of 7 chloro-1-methy!5-
phenyl-s-trizolo[4 3-a]l quinoline}: A stirred suspension of 7 chloro-1-methy!5pheny!-=s-tri-
azolo{4 3-al quinoline (2.94 g, 0.01 mol) in acetone {110 ml) was cooled in an ice-bath and
treated slowly with a solution prepared by adding sodium periodate {2 g) to a stirred suspen-
sion of ruthenium dioxide {200 mg) in water {35 ml}. The mixture became dark. Additional
sodium periodate (8 g} was added during the next 15 minutes. The ice-bath was removed
and the mixture was stirred for 46 minutes. Additional sodium perjodate (4 g) was added
and the mixture was stirred at ambient temperature for 18 hours and filtered. The solid was
washed with acetone and the combined filtrate was concentrated in vacuo. The residue was
suspended in water and extracted with methylene chloride. The extract was dried over an-
hydrous potassium carbonate and concentrated. The residue was chromatographed on silica
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gel {100 g} with 10% methanol and 90% ethy! acetate; 50 ml fractions were collected. The
product was eluted in fractions 10-20 and was crystallized from ethyl| acetate to give: 0.405
g of melting point 168°-169.5°C and 0.291 g of melting point 167.5°-169°C (23.4% yield)

of 5<hioro-2-(3-methyl4H-1 2 4 triazol4-yl)benzophenone. The analytical sample had a
melting point of 168°C.

5-Chloro-2-[3-(hydroxymethyl}-6-methyi4H-12 4-triazol4-yl]benzophenone: A stirred mix-
ture of 5chloro-2-(3-methyl-4H-1,2,4-triazolo-4-yl }benzophenone, (2.98 g, 0.01 mol) para-
formaldehyde (3 g} and xylene {100 ml) was warmed under nitrogen, in a bath maintained at
125°C for 7 hours. The mixture was then concentrated in vacuo. The residue was chroma-
tographed on silica gel {150 g) with 3% methanol-97% chloroform. Fifty ml fractions were
collected, The product was eluted in fractions 20-44, The fractions were concentrated and
the residue was crystallized from ethanol-ethy! acetate to give: 1.64 gof meltingpoint 138°-
142°C; 0.316 g of melting point 138.5°-141°C; 0.431 g of melting point 139°-141°C (72.8%
yield) of B-chioro-2-[3-(hydroxymethyl)-5-methyl-4H-1,2,4-triazol-4-yi] benzophenone. The
analytical sample had a melting point of 138°-139°C,

5-Chloro-2-[3-(bromomethyi) 5-methyl-4H-1 2 4-triazol4-y|] benzophenone: A solution of
S5<chloro-2-[3-(hydroxymethyl}5-methyl-4H-1 2 4-triazol-4-yl] benzophenone (328 mg, 0.001
mol) in dry, hydrocarbon-tabilized chloroform (5 mi) was cooled in an ice-bath and treated
with phosphorus tribromide (0.1 ml). The colorless solution was kept in the ice-bath for 55
minutes, at ambient temperature (22°-24°C}), for 5 hours. The resulting yellow solution was
poured into a mixture of ice and dilute sodium bicarbonate, This mixture was extracted with
chloroform. The extract was washed with brine, dried over anhydrous magnesium sulfate and
concentrated. The residue was crystallized from methylene chloride-ethyl acetate to give:
0.285 g of melting point 200°-240°C (decomposition) and 0.030 g of melting point 200°-
220°C (decomposition} of 5-chloro-2-[3-(bromomethyl) 6-methyl-4H-1 2 4-triazo!-4-yl] ben-
zophenone. The analytical sample had a melting point of 200°-240°C,

8-Chioro-1-methy!-6-phenyl4Hs-triazolo-{4,3-a] [1,4] benzodiazepine: A stirred suspension
of 5chloro-2-[3-(bromomethyl) 5-methyl4H-1,2 4-triazol4-yl] benzophenone (391 mg,0.001
mot)} in tetrahydrofuran {15 mi) was cooled in an ice-bath and treated with a saturated solution
of ammonia in methanol {125 ml). The resulting solution was allowed to warm to ambient
temperature and stand for 24 hours, It was then concentrated in vacuo. The residue was
suspended in water, treated with a iittle sodium bicarbonate and extracted with methylene
chloride. The extract was washed with brine, dried with anhydrous potassium carbonate and
concentrated. The residue was crystallized from methylene chloride-ethy| acetate to give
0.220 g of crude product of melting point 227°-228.5°C. Recrystallization of this material
from ethyl acetate gave 0.142 g of melting point 228°-229 5°C of 8-chloro-1-methy|-6-pheny}-
4Hs-triazolo{4,3-a] [1,4] benzodiazepine.

References

Merck Index 303

DFU 1 (12) 651 (1976}

Kleeman & Engel p. 30

PDR p. 1865

OCDS Vol. 3 p. 197 (1984)

DOT 11 (5) 179 (1975)

I.N.p.60

Hester, J.B., Jr.; U.S. Patent 3,681,343; August 1, 1972; assigned to The Upjohn Company.
Hester,J.B.,Jr.; U.S, Patent 3,781,289; December 25, 1973; assigned to The Upjohn Company.
Hester, J.B.,Jr.; U.S. Patent 3,709 898; January 9, 1973; assigned to The Upjohn Company.

ALPRENOLOL HYDROCHLORIDE

Therapeutic Function: Beta blocker
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Chemical Name: 1-[{1-Methylethyl)amino]-3-[2-(2-propenyl)phenoxy]-2propanol
Common Name: —
Structural Formula: CH,CH=CH,

OCHZfHCHZNHCH (C!‘(3 ) 2
OH

Chemical Abstracts Registry No.: 13656-52-2 (Base); 13707-885 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Aptol Giobopharm Switz, -
Aptin Astra France W. Germany 1967
Aptine Lematte/Boinot France 1971
Aprobal Fujisawa Japan 1971
Aptin Byk Gulden Italy 1972
Apllobal Hassle Sweden -
Aptina Made Spain -
Aptol-Duriles Astra - -
Betacard Beecham U.K. -
Betaptin - - -
Elper! Sawai Japan -
Gubernal Geigy France —_
Regietin Teikoku Japan -
Sinalo} Kaken Japan -
Yobir Maruko Japan -

Raw Materials

o0-Ally! Epoxy Propoxy Benzene Sodium Borohydride
Ammonia Acetone
Hydrogen Chloride

Manufacturing Process

A solution of 24.6 g of o-allyl-epoxypropoxybenzene dissolved in 250 ml of absolute ethanol
saturated with ammonia was placed in an autoclave and heated on a steam-bath for 2 hours.
The alcohol was then removed by distillation and the residue was redissolved in a mixture of
methanol and ethylacetate. Hydrogen chioride gas was introduced into the solution. The
hydrochloride salt was then precipitated by the addition of ether to yield 11.4 g of product.
Five grams of the amine-hydrochloride thus formed were dissolved in 50 ml of methanol and
9 ml of acetone. The resulting solution was cooled to about 0°C. At this temperature 5 g

of sodium borohydride were added over a period of 1 hour. Another 2.2 m! of acetone and
0.8 g of sodium borohydride were added and the solution was kept at room temperature for
1 hour, after which 150 m| of water were added to the solution, The solution was then ex-
tracted with three 100-m| portions of ether which were combined, dried over potassium car-
bonate, and evaporated. The free base was then recrystallized from petrol ether (boiling
range 40°-60°C) to yield 2.7 g of material having a melting point of 57°C.

The corresponding hydrochloride was prepared by dissolving 2 g of the product, prepared
above, in 20 ml of acetone, and adding to the resulting solution acetone saturated with hy-
drogen chloride until the pH was reduced to about 3. The precipitated hydrochloride salt
was then recrystallized from acetone.

References
Merck Index 304
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Kieeman & Engel p. 31

OCDS Vol.1p.177 (1977}

DOT 9 (6) 245 (1973)

I.N.p. 60

Brandstrom, A.E., Corrodi, H.R. and Alblad, H.R.G.; U.S. Patent 3,466,376; September 9,
1969; assigned to Aktiebolaget Hassle.

ALTRETAMINE

Therapeutic Function: Antitumor agent
Chemical Name: 2.4 6-Tris(dimethylamino)-1,3 5-triazine
Common Name: Hexamethylmeiamine

Structural Formula: (cH,),N

N>\: 2>—N(CH,)1

(eH )N

Chemical Abstracts Registry No.: 645056

Trade Name Manufacturer Country Year Introduced
Hexastat Roger Bellon France 1979
Hexastat Rhone Poulenc Switz, 1981
Altretamine Rhone Poulenc W. Germany 1982

Raw Materials

Hexamethylolmelamine-Hexamethyi Ether
Hydrogen

Manufacturing Process

50 g of hexamethyloimelamine-hexamethy! ether in 950 cc methanol are hydrogenated, at
90°to 100°C, in the presence of 2 g Raney nickel with 100 atmospheres excess pressure of
hydrogen in a steel autoclave holding 2 € until the absorption of hydrogen is terminated,
After the catalyst has been filtered off with suction, the methanol isdistilled off. Asaresult,
23.1 g (86% of the theoretical) of crude hexamethylmelamine are formed having a melting
point of 168°to 162°C. After recrystallization from methanol, the pure product is obtained
having a melting point of 168°C.

References

Merck Index 310

DFU 5 (10) 492,635 (1980)

DOT 18 (4) 165 (1982)

I.N.p.61

von Brachel, H. and Kindler, H.; U.S. Patent 3,424,752; January 28, 1969; assigned to Casella
Farbwerke Mainkur AG
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ALUMINUM NICOTINATE

Therapeutic Function: Peripheral vasodilator
Chemical Name: 3-pyridinecarboxylic acid aluminum sait
Common Name: Tris{nicotinato}aluminum

Structural Formula: -

N
| a3
X €00
3
Chemical Abstracts Registry No.: 1976-28-9
Trade Name Manufacturer Country Year introduced
Nicalex Merrell-Dow U.S. 1960
Alunitine Continental Pharma Belgium -

Raw Materials
Nicotinic Acid
Aluminum Hydroxide

Manufacturing Process

Aluminum nicotinate is prepared by dissolving nicotinic acid in hot water and adding a
slurry of aluminum hydroxide to it. A slight excess of aluminum hydroxide is used in
order that the final product would be free of nicotinic acid. The precipitate is collected
on a filter and dried. The final product contains a mixture of aluminum nicotinate and
a smal! but acceptable amount of aluminum hydroxide.

References

Merck Index 346

Kleeman & Engel p. 33

I.N.p.62

Miale, J.P.; U.S. Patent 2,970,082; January 31, 1961; assigned to Walker Laboratories, Inc.

AMANTIDINE HYDROCHLORIDE

Therapeutic Function: Antiviral, anti-Parkinsonism
Chemical Name: 1-adamantanamine hydrochloride
Common Name: 1-aminoadamantane hydrochloride

Structural Formula: NE,



Trade Name Manufacturer Country Year Introduced
Symmetrel DuPont (Endo) u.s. 1966
Symmetre| Geigy W, Germany 1966
Symmetrel Geigy U.K. 1971
Mantadan De Angeli italy 1971
Mantadix Theraplix France 1973
Symmetrel Fujisawa Japan 1975
Amantadin Ratipharm W, Germany -
Amantan Byk-Guiden - -
Amazoion Sawai Japan -
Antadine DuPont Australia -
Atarin Medica Finland -
Contenton SK Daueisberg W. Germany -
Inffuenol Santos Spain -
Midantan - - -
Paramantin Orion Finland —
Paritrel Trima Israel -
PK-Mertz Mertz W. Germany -
Protexin Landerian Spain -
Solu-Contenton SK&F W. Germany -
Trivaline Farmex France -
Viregyt Egyt Hungary -
Virofral Duphar Belgium -
Virofral Ferrosan Denmark -
Virosol Phoenix Argentina -

Chemical Abstracts Registry No.: 665-66-7

Amantidine Hydrochioride

51

Raw Materials

Adamantane
Hydrocyanic Acid

Sodium Hydroxide
Hydrogen Chloride

Manufacturing Process

360 mi of 96% sulfuric acid and a solution of 13.6 grams (0.1 mol} of adamantane in
100 ml of n-hexane were emulsified in the apparatus described and provided with an in-
clined centrifugal stirrer. Then a mixture of 46 grams (1.7 mols) of liquid hydrocyanic
acid and 29.6 grams (0.4 mol) of tertiary butanol was added dropwise within 1.5 hours
at about 25°C.

After 30 minutes of postreaction, the product was poured on ice. The granular mass which
precipitated [N-{adamantyl-1)formamide] was sucked off and washed with water. The raw
product (37 grams) was then refluxed for 10 hours with a solution of 60 grams of NaOH
in 600 ml of diethylene glycol.

After cooling, the solution was diluted with 1.5 liters of water and subjected to three
extractions with ether, The amine was extracted from the ethereal solution with 2N HCI
and liberated therefrom by the addition of solid NaOH {(while cooling). The alkaline solu-
tion was extracted with ether and the ethereal solution was dried with solid NaOH. Distil-
lation resulted in 10.6 grams {70% of the theory) of 1-aminoadamantane which, after sub-
limation, melted at 180° to 192°C (seal capillary). It is converted to the hydrochloride.

Refarences

Merck Index 373
Kieeman & Engel p. 33
PDR p. 862

OCDS Vol. 2 p. 18 (1980)



62 Pharmaceutical Manufacturing Encyclopedia

DOT 3 (1) 6 (1967) and 7 (2) 44 (1971)
I.N.p.63
REM p. 927

Haaf, W.; U.S. Patent 3,152,180; October 6, 1964; assigned to Studiengesellschaft Kohle
mbH, Germany

AMBENONIUM CHLORIDE

Therapeutic Function: Cholinesterase inhibitor

Chemical Name: N,N'-[(1,2-dioxo-1,2-ethanediy!)bis{imino-2,1-ethanediyi)] bis[2-chloro-
N,N-diethylbenzenemethanaminium)] dichloride

Common Name: —

Structural Formula: C1 c1
CaHls JS2fs
+ -
2C1
CHZNCHZCHZNHCOCONHCHZCHZTCHz
CaHy Caly

Chemical Abstracts Registry No.: 115.79-7

Trade Name Manufacturer Country Year Introduced
Mytelase CL Winthrop u.s. 1956
Mytelase Winthrop W. Germany -
Mytelase Winthrop France 1950
Mytelase Winthrop UK. 1970
Mytelase Nippon Shoji Japan -
Mysuran Winthrop - -

Raw Materials

2-Diethy! Amino Ethyl Amine
Ethy| Oxalate
2-Chlorobenzy| Chloride

Manufacturing Process

N,N"-Bis(2-Diethylaminoethy!)Oxamide: A solution of 160 gramsg {1.32 mol) of 2-diethyl-
aminoethylamine in 250 ml of xylene was gradually added to a solution of 73.0 grams
(0.6 mol) of ethy! oxalate in 250 ml of xylene, with external cooling. The mixture was
then refluxed for eight hours, cooled and diluted with ether. The ether-xylene solution
was extracted with 10% hydrochloric acid, and the hydrochloric acid extracts were in turn
extracted with ether and then made alkaline with 35% sodium hydroxide solution. The
organic material which separated was extracted with ether, and the ether solution was dried
over anhydrous sodium sulfate and concentrated, giving 106.5 grams of N,N'-bis(2-diethyl-
aminoethyl}oxamide, MP 40°-42°C.

N,N"-Bis(2-Diethylaminoethyl!)Oxamide Bis{2-Chlorobenzochloride). A solution of 7 grams
(0.025 mol) of N,N'-bis(2-diethylaminoethyl)oxamide and 16.1 grems (0.1 mol) of 2-chloro-
benzyl chloride in 100 ml of acetonitrile was refluxed for eleven hours. The solid which
separated upon cooling was collected by filtration and recrystallized by dissolving it in



Ambroxol 63

ethanol and adding ether to cause the product to separate. After drying at about 60°C
{1-3 mm) there was obtained 4.1 grams of N,N'-bis(2-diethylaminoethyl)oxamide bis(2-
chlorobenzochloride), MP 196°-199°C.

References

Merck Index 378

Kieeman & Engel p. 34

I.N.p. 64

REM p, 898

Kirchner, F.K.; U.S, Patent 3,096,373; July 2, 1963; assigned to Sterling Drug Inc.

Behr, L..C. and Schreiber, R.S.; U.S. Patent 2,438 200; March 23, 1948; assigned to E.|. du
Pont de Nemours and Co.

AMBROXOL

Therapeutic Function: Expectorant
Chemical Name: 4-{[(2-Amino-3 5-dibromopheny!)methyl} amino] <cyclohexanol
Common Name: —

Structural Formula: Br NH,
cnzml---<:><on

Chemical Abstracts Registry No.: 186839156

Br

Trade Name Manufacturer Country Year Introduced
Mucosolvan Thomae W. Germany 1980
Mucosolvan De Angeli italy 1981
Mucosolvon Boehringer-ingel Switz, 1982
Fluixo! Ripari-Gero Italy -
Fluibron Chiesi italy -
Muciclar Piam Italy -

Raw Materials

N-{transp-hydroxy cyclohexy!)-(2-aminobenzyl}-amine
Bromine

Manufacturing Process

6.5 g of N-{transp -hydroxy cyclohexyl)-(2-aminobenzy!)-amine were dissolved in a mixture
of 80 cc of glacial acetic acid and 20 cc of water, and then 9.6 g of bromine were added drop-
wise at room temperature while stirring the solution. After all of the bromine had been added,
the reaction mixture was stirred for two hours more and was then concentrated in a water
aspirator vacuum. The residue was taken up in 2 N ammonia, the solution was extracted
several times with chloroform, and the organic extract solutions were combined and evapo-
rated. The residue, raw N-(transp-hydroxycyclohexy!}-(2-amino-3 5-dibromobenzyl}-amine,
was purified with chloroform and ethyl acetate over silica gel in a chromatographic column,
the purified product was dissolved in a mixture of ethano! and ether, and the solution was
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acidified with concentrated hydrochloric acid. The precipitate formed thereby was collected
and recrystatlized from ethanol and ether, yielding N-(transp-hydroxy-cyclohexyl}-(2-amino-
3,56dibromobenzyl}-amine hydrochloride, MP 233°-234,56°C {decomposition).

References

Merck Index 383

DFU 1 (3) 95 (1976)

Kieeman & Engel p. 35

I.N.p.64

Keck, J., Koss, F W,, Schraven, E. and Beisenherz, G.; U.S. Patent 3,536,713; October 27,
1970; assigned to Boehringer Ingelheim G.m.,b.H.

AMBUPHYLLINE

Therapeutic Function: Diuretic, smooth muscle relaxant

Chemical Name: 3,7-Dihydro-1 3-dimethyl-1H-purine-2 6-dione compound with 2-amino-2-
methyl-1-propanol (1:1)

Common Name: Theophylline aminoisobutanol; Bufylline

Structural Formula: o
HoC H CHy
3 \N ﬁ |
)\ | ) CHy— tl:—cnzou
N
o T NHp
CHy
Chemical Abstracts Registry No.: 5634-344
Trade Name Manufacturer Country Year Introduced
Butaphyllamine  Merrell-Dow u.S. 1944
Buthoid Merrell-Dow u.s. -

Raw Materials

Theophyline
2-Amino-2-methyl-1-propanol

Manufacturing Process

Equimolecular proportions of theophylline and 2-amino-2-methyi-1propanol are dissolved

in water and the water is evaporated until crystallization is almost complete. The crystals are
filtered off and dried. The product has a8 melting point of 264°-256°C, softening at 245°C.

It has a water solubility of about 55%, It may be compounded in the form of tablets, for
oral administration, or may be prepared in solution for distribution in ampoules. For the
manufacture of solutions for packaging in ampoules, it is more convenient to simply dissolve
the theophylline and the butanol amine in water, without going through the intermediate
step of separating the crystalline salt.

References

Merck Index 385
I.N.p. 64
Shelton, R.S,; U.S. Patent 2,404 319; July 16, 1946; assigned to The Wm. S. Merrell Co,
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AMBUSIDE

Therapeutic Function: Diuretic, antihypertensive

Chemical Name: N'-ally!-4-chioro-6-[(3-hydroxy-2-butenylidene)amino] -m-benzenedisulfon-
amide

Common Name: —

Structural Formula: CH, 50, NHCH,CH= CH,
C == CHCH=N
/
OH
SO,NH,
cl

Chemical Abstracts Registry No.: 3754-196

Trade Name Manufacturer Country Year Introduced
Hydrion Robert Carriere France 1970

Raw Materiels

2-Allyisulfamylb chloro4sulfamylaniline
Acetaldehyde Dimethylacetal

Manufacturing Process

Preparation of 2-Allylsulfamy!-4-Sulfamyl-5-Chloro-N-(3-Hydroxy-2-Butenylidene)Aniline
or Ambuside: 2-allyisulfamyl-5-chloro-4-sulfamylaniline monohydrate (6.9 grams, 0.020
mol) was dissoived in 14 ml acetylacetaldehyde dimethylacetal at room temperature and
the viscous solution was filtered. Addition of 6 drops of 10:1 H,0/concentrated HCI, and
stirring for 20 hours gave a heavy suspension. Dilution with 160 ml of ethanol, collection
of the solid, washing twice with 40 m! portions of ethanol, and drying gave 6.2 grams
(78%) of product, MP 204°-206°C.

References

Merck Index 386

Kleeman & Engel p. 35

OCDS Vol.2 p. 116 (1980)

I.N.p. 64

Robertson, J.E.; U.S, Patent 3,188,329; June 8, 1955; assigned to Colgate-Palmolive Co.

AMCINONIDE

Therapeutic Function: Topical steroid; antiinflammatory agent

Chemical Name: 16a,170a-Cyclopentylidenedioxy 9afluoro-11f3,21-dihydroxy-1,4-pregna-
diene-3,20-dione-21-acetate

Common Name: Amcinopo!
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Structural Formula:

z

Chemical Abstracts Registry No.: 51022696

Trade Name Manufacturer Country Year Introduced
Cyclocort Lederle U.s. 1979
Amcinonid Cyanamid W. Germany 1981
Visderm Lederle Japan 1982
Penticort Lederle France -
Mycoderm Lederle - -

Raw Materials

160,170-Cyciopenty!idenedioxy-9¢-fluoro-11f3,21dihydroxy-1 4 pregnadiene-3,20-
dione
Acetic Anhydride

Manufacturing Process

An 11.1 g (24.1 mmol) portion of the compound 16¢,170-cyclopentylidenedioxy -9a-fluoro-
110,21 dihydroxy-1,4 pregnadiene-3 20-dione is placed in a 250 ml round-bottom flask. A
100 ml portion of pyridine is added and the mixture is stirred to a complete solution. A5.5
m! {54.6 mmol)} portion of acetic anhydride is added dropwise and the mixture is stirred for
2% hours. An 11 mi portion of methanol is added and the mixture is stirred an additional
hour, This mixture is concentrated under reduced pressure to about 10 to 15 ml and then
poured slowly into a mixture of ice, water and dilute hydrochloric acid. This mixture is
stirred and the solid which forms is collected by filtration, washed with water to a neutral
pH and air dried vielding 11,6 g. This solid is taken up in hot acetone, treated with activated
charcoal and filtered while hot through diatomaceous earth, The filtrate is concentrated on
a steam bath while adding n-hexane to the point of incipient crystallization. This mixture is
allowed to cool to room temperature, The solid which forms is collected by filtration, washed
with acetone-n-hexane (1:14) and air dried yielding 7.0 g of the desired product.

References

Merck Index 389

DFU 3 (5) 337 (1978}

Kleeman & Engel p. 36

PDR p. 1007

DOT 16 (10} 322 (1980)

I.N.p. 65

REM p.972

Schultz, W, Sieger, G.M. and Krieger, C.; British Patent 1,442 925; July 14, 1976; assigned to
American Cyanamid Company.

AMEZINIUM METHYL SULFATE

Therapeutic Function: Antihypotensive
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Chemical Name: 4-Amino6methoxy-1-phenyipyridazinium methy! sulfate

Common Name: —

Structural Formula:

+*
fa“s
CH,0 N.
3INF \IN CH,080,”
X
NHp
Chemical Abstracts Registry No.: 30578-37-1
Trade Name Manufacturer Country Year Introduced
Reguiton Nordmark W. Germany 1981
Regulton Knoll Switz, 1983

Raw Materials

1-Phenyl-4-aminopyridazone
Dimethyl| Sulfate

Manufacturing Process

18.7 parts of 1phenyl-4-aminopyridazone-(6) and 19 parts of dimethy! sulfate in 400 parts
of xylene are kept at 120°C for one hour while mixing well, The reaction mixture is suction
filtered, 28 parts (89 5% of the theory) of 1-phenyl-4-amino-6-methoxypyridazinium metho-
sulfate is obtained having a melting point of 173° to 174°C after recrystallization from aceto-
nitrile. The perchlorate has a melting point of 179° to 182°C,

References

Merck Index 395

DFU 5 (4) 207 (1980)

DOT 18 (7) 317 (1982)

IIN.p.66

Reicheneder, F. and Kropp, R.; U.S. Patent 3,631,038; December 28, 1971; assigned to
Badische Anilin und Soda-Fabrik A.G.

AMIKACIN

Therapeutic Function: Antibacterial

Chemical Name: (S)-O-3-amino-3-deoxy-a-D-glucopyranosyl-{1—6}-O-[6-amino-6-deoxy-o-
D-glucopyranosyl-{1-4)] -N!-{4-amino-2-hydroxy-1-oxobuty!)-2-deoxy-D-streptamine

Common Name: 1-N-[L(-}-4-amino-2-hydroxybutyryl] kanamycin A
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Structural Formula:

K
HO ]
oH
|
micotizcuzcuzmi2
RH, H H

Chemical Abstracts Registry No.: 37517-28-5; 39831555 (Sulfate)

Trade Name Manufacturer Country Year Introduced
Amikin Bristol u.s. 1976
Amiklin Bristol France 1976
Biklin Gruenenthal W. Germany 1976
Amikin Bristol UK. 1976
Biklin Bristol Banyu Japan 1977
BB-K8 Bristol Italy 1978
Amiglyde-V Bristol - -
Amisin Faro Turkey -
Biklin Frika Austria -
Briclin Mead-Johnson - -
Kaminax Ausonia Italy -
Likacin Lisapharma Italy -
Novamin Bristol - -
Amikacin Banyu-Seiyaku Japan —_

Raw Materials

L-(-)-y-Amino-a-hydroxybutyric Acid Sodium Hydroxide
N-hydroxysuccinimide Carbobenzoxy Chloride
6’'-Monobenzyloxy-carbonyl&kanamycin A Hydrogen

Sulfuric Acid

Manufacturing Process

Preparation of L-(-)-y-Benzyloxycarbonylamino-a-Hydroxybutyric Acid: L-{-}-y-amino-a-
hydroxybutyric acid (7.4 g, 0.062 mol) was added to a solution of 5.2 grams (0.13 mol)
of sodium hydroxide in 50 ml| of water. To the stirred solution was added dropwise at
0°5°C over a period of 0.5 hour, 11.7 grams (0.068 mol} of carbobenzoxy chloride and
the mixture was stirred for another hour at the same temperature. The reaction mix-
ture was washed with 50 ml of ether, adjusted to pH 2 with dilute hydrochloric acid
and extracted with four 80 ml portions of ether. The ethereal extracts were combined,
washed with a small amount of saturated sodium chloride solution, dried with anhydrous
sodium sulfate and filtered. The filtrate was evaporated in vacuo and the resulting residue
was Erystallized from benzene to give 11.6 grams (74%) of colorless plates; MP 78.5° to
79.5°C.

Preparation of N-Hydroxysuccinimide Ester of L-(-)-y-Benzyloxycarbonylamino-c-Hydroxy-
butyric Acid: A solution of 10.6 grams (0.042 mol) of L-(-)-y-benzyloxycarbonylamino-
a-hydroxybutyric acid and 4.8 grams (0.042 mol} of N-hydroxysuccinimide in 200 m! of
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ethyl acetate was cooled to 0°C and then 8.6 grams {0.042 mol) of dicyclohexylcarbodi-
imide was added. The mixture was kept overnight in a refrigerator. The dicyclohexylurea
which separated was filtered off and the filtrate was concentrated to about 50 m! under
reduced pressure to give colorless crystals of L-(-}-y-benzyloxycarbonylamino-a-hydroxy-
butyric acid which were collected by filtration; 6.4 grams, MP 121°-122.5°C. The filtrate
was evaporated to dryness in vacuo and the crystalline residue was washed with 20 ml of
a benzene-n-hexane mixture to give an additional amount of L-(-}-y-benzyloxycarbonyi-
amino-a-hydroxybutyric acid. The total yield was 13.4 grams (92%).

Preparation of 1-[L-(-)-y-Benzyloxycarbonylamino-c-Hydroxybutyryl!]-6'-Carbobenzoxy-
kanamycin A: A solution of 1.6 grams (4.6 mmol) of L-(-)-y-benzyloxycarbonylamino-
a-hydroxybutyric acid in 40 ml of ethylene glycol dimethy! ether (DME) was added drop-
wise to a stirred solution of 2.6 grams (4.2 mmol) of 6'-monobenzyloxycarbonylkana-
mycin A in 40 ml of 50% aqueous ethylene glycol dimethyl ether and the mixture was
stirred overnight. The reaction mixture was evaporated under reduced pressure to give a
brown residue 1-[L-{-}-y-benzyloxycarbonylamino-a-hydroxybutyryl] -6'-carbobenzoxykana-
mycin A which was used for the next reaction without further purification.

Preparation of 1-[L-(-)-x-Amino-a-Hydroxybutyryl] Kanamycin A: The crude product
1-{L-(-)-y-benzyloxycarbonytamino-a-hydroxybutyryl] -6'-carbobenzoxykanamycin A was
dissolved in 40 m! of 50% aqueous dioxane and a smali amount of insoluble material was
removed by filtration. To the filtrate was added 0.8 ml of glacial acetic acid and 1 gram
of 10% palladium-on-charcoal and the mixture was hydrogenated at room temperature for
24 hours in a Parr hydrogenation apparatus. The reaction mixture was filtered to remove
the palladium catalyst and the filtrate was evaporated to dryness in vacuo.

The residue was dissolved in 30 ml of water and chromatographed on a column of CG-50
ion exchange resin (NH,* type, 50 cm x 1.8 cm). The column was washed with 200 mi
of water and then eluted with 800 mi of 0.1 N NH,OH, 500 ml of 0.2 N NH,OH and
finally 500 ml of 0.6 N NH,OH. Ten milliliter fractions were collected and fractions 146
to 1654 contained 552 mg (22%, based on carbobenzoxykanamycin A, 6'-monobenzyloxy-
carbonytkanamycin A) of the product which was designated 88-K8 lot 2. MP 187°C (dec).
Relative potency against 8. subtilis (agar plate) = 660 mcg/mg (standard: kanamycin A
free base).

A solution of 2560 mg of BB-K8 lot 2 in 10 mi of water was subjected to chromatography
on a column of CG-50 (NH," type, 30 cm x 0.9 cm). The column was washed with 50 ml
of water and then eluted with 0.2 N NH,OH. Ten milliliter fractions were collected. Frac-
tions 50 to 63 were combined and evaporated to dryness under reduced pressure to give
98 mg of the pure product base.

Preparation of the Monosulfate Salt of 1-[L-(-)-y-Amino-a-Hydroxybutyryl] Kanamycin A:
One mol of 1-[L-(-)-y-amino-a-hydroxybutyryl] kanamycin A is dissolved in 1 to 3 liters
of water. The solution is filtered to remove any undissolved solids. To the chilled and
stirred solution is added one mol of sulfuric acid dissolved in 500 ml of water. The mix-
ture is allowed to stir for 30 minutes, following which cold ethanol is added to the mix-
ture till precipitation occurs. The solids are collected by filtration and are determined to
be the desired monosulfate salt.
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AMILORIDE HYDROCHLORIDE

Therapeutic Function: Potassium-sparing diuretic
Chemical Name: 35-Diamino-N-(aminoiminomethyl}-6-chloropyrazine carboxamide

Common Name: Guanamprazine; amipramidin; amipramizide

T
[ N\ -CONHCNH,
|
RS '

Chemical Abstracts Registry No.: 2016-888,2609-46-3 (Base)

Structural Formula:

Trade Name Manufacturer Country Year Introduced
Midamor Merck U.K. 1971
Modamide Merck France 1973
Arumil Sharp & Dohme W, Germany 1975
Midamor Merck U.s. 1981
Colectril Merck uU.s. -
Moducren Dohme<Chibret France -
Moduretic Merck - -
Nilurid Merck - -
Pandiuren Sintyal Argentina -
Puritrid Leiras Finland -

Raw Materials

Methyl-3-aminopyrazinoate Sodium
Sulfuryl Chloride Guanidine
Ammonia Hydrogen Chloride

Manufacturing Process

Step A: Preparation of methyl 3-amino-5,6-dichloropyrazinoate—Methy! 3-aminopyrazinoate
(765 g, 5 mols) is suspended in 5 liters of dry benzene, While stirring under anhydrous condi-
tions sulfuryl chioride (1.99 liters, 3,318 g, 24 58 mols) is added over a period of 30 minutes
and stirring is continued for 1 hour. During this period, the temperature rises to about 50°C
and then begins to drop. The mixture is heated cautiously to reflux {60°C), refluxed for 5
hours and then stirred overnightat room temperature. The excesssulfury! chloride is distilled
off at atmospheric pressure (distillation is stopped when vapor temperature reaches 78°C).
The dark red mixture is chilled to 6°C. The crystals are filtered off, washed by displacement
with two 100 m! portions of cold {8°C) benzene, then washed with 300 mi petroleum ether
anddried in vacuo at room temperature, yielding 888 g (80%) of methyl 3-amino 6 6-dichloro-
pyrazinoate in the form of red crystals, MP 228°-230°C. The crude product is dissolved in
56 litersof boiling acetonitrile and passed through a heated (70°-80°C} column of decolorizing
charcoal (444 g). The column is washed with 25 liters of hot acetonitrile, the combined
eluate concentrated in vacuo to about 6 liters and chilled to 5°C. The crystals that form are
filtered, washed three times with cold acetonitrile, and air dried to constant weight, yielding
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724 g (82% recovery, 66% overall) of methyl 3-amino-5 ,6-dichloropyrazinoate in the form of
yellow crystals, MP 230°-234°C, After additional recrystallizations from acetonitrile the
product melts at 233°-234°C.

Step B: Preparation of methyl 3,5-diamino-6-chloropyrazinoate~In a 2diter, 3-necked flask
fitted with a a mechanical stirrer, thermometer and gas inlet tube is placed dry dimethy! sulf-
oxide (1 liter}). Methyl 3-amino-5 6-dichloropyrazinoate {100 g, 0.45 mol) is added and the
mixture stirred and heated at 65°C on a steam bath until solution is effected. A stream of
dry ammonia gas is admitted to the solution with continuous stirring, over a period of 45
minutes while the temperature is maintained at 65°-70°C. The solution is cooled to about
10°C with continuous stirring and ammonia gas is admitted for an additional 1% hours. The
yellow reaction mixture is poured, with stirring, into cold water (2 liters) and the light yellow
solid that separates is removed by filtration, thoroughly washed with water, and dried in a
vacuum desiccator to give 82 .5 g (91%) of methy| 3 5-diamino-6chloropyrazinoate, MP 210°-
212°C. Recrystallization from acetonitrile gives material melting at 212°-213°C,

Step C: Preparation of the base~A 300 mi one-necked, round-bottomed flask, equipped with

a watercooled condenser, calcium chloride tube and magnetic stirrer is charged with anhy-
drous methanol {150 ml} and sodium metal {(6.75 g, 0.25 g atom). When the reaction is com-
plete, the solution is treated with dry guanidine hydrochloride (26.3 g, 0.275 mol) and stirred
for 10 minutes. The sodium chloride that forms is removed by filtration. The solution is
concentrated in vacuo to a volume of 30 ml and the residue treated with the product of Step
B, heated one minute on a steam bath and kept at 25°C for 1 hour. The product is filtered,
washed well with water, dissolved in dilute hydrochloric acid and the free base precipitated
by addition of sodium hydroxide to give the amiloride product base, a solid which melts at
240 5°-241 5°C.

To produce the hydrochloride, the base is suspended in water (70 ml) and treated with suffi-
cient 6 N hydrochloric acid to dissolve the free base. The solution is filtered and treated with
concentrated hydrochloric acid (6 mi}. The hydrochloride salt (2.2 g, 97%) separates and is
recrystallized from water (50 ml) containing coOncentrated hydrochloric acid (3 ml).
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AMINEPTINE HYDROCHLORIDE

Therapeutic Function: CNS Stimulant

Chemical Name: 7-[{10,11-Dihydro-6H-dibenzo(ad}cyclohepten-5-yl-amino) heptanoic
acid hydrochloride

Common Name: —

Structural Formula:
(base)

HN—(CH,) g—COOH
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Chemical Abstracts Registry No.: 57574-09-1 (Base); 30272-08-3 (Hydrochloride)

Trade Name Manufacturer Country Year introduced
Survector Eutherapie France 1978
Survector Servier taly 1982
Maneon Poli italy 1982

Raw Materials

5-Chioro-10,11-dihydro-6H-dibenzo(a d)cycloheptene
Ethyl 7-aminoheptanoate

Manufacturing Process

6.5 g of 5chloro-10,11dihydro6H-dibenzo{a,d}cycloheptene in 60 m! of nitromethane and
10.8 g of ethy! 7-aminoheptanoate in 12 ml of nitromethane were mixed at ambient tem-
perature, The reaction was slightly exothermic, The reaction mixture was left to stand over-
night and the solventwas evaporated in vacuo. The residue was taken up in normal hydrochloric
acid and the resulting precipitate was filtered off,

10 5 g of crude ethy! 7-[dibenzola d)cycloheptadiene-5-y!] aminoheptanoate hydrochloride
were obtained, of which a sample recrystallized from benzene gave a pure product meiting
instantaneously at 166° to 168°C.

The hydrochloride of the crude ester obtained above was added to 25 ml of 2 N hydrochloric
acid. The whole was kept under reflux for 2 hours. The material dissolved and a new hy-
drochloride then reprecipitated. After cooling, the hydrochloride of the crude acid was
filtered off, washed with iced water and then recrystallized from distilled water. 5.7 g of
7-[dibenzo(a d)cycloheptadien-5-y|] aminoheptanoic acid hydrochloride were obtained, melt-
ing instantaneously at 226° to 230°C.
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AMINOBENZOIC ACID

Therapeutic Function: Sunscreen agent, antirickettsial
Chemical Name: p-aminobenzoic acid

Common Name: Vitamin H, Vitamin Bk, PABA

Structural Formula:
HN ~COOH

Chemical Abstracts Registry No.: 150-13-0
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Trade Name Manufacturer Country Year Introduced
Pabalate Robins uU.s. 1949
Ambin - - -
Hachemina Medea Spain -
Pabacyd - - -
Pabafilm Owen uU.s. -
Pabagel Owen uU.s. -
Pabanol Eider uU.s -
Pabasin - - -
Paraminol - - -
Potaba Westwood U.s. -
Pre-Sun Westwood uU.S. -
Sunbrella Dorsey us -

Raw Materials

Xylene
Ammonium Sulfate
Sodium Hypochlorite

Manufacturing Process

The folowing example illustrates in detail the preparation of amino benzoic acids from the
hot reaction product obtained by the oxidation of a xylene and containing a mixture of
salt, amide salt and diamide of a phthalic acid.

800 cc of hot aqueous oxidation product, obtained from the oxidation of para-xylene with
ammonium sulfate, hydrogen sulfide and water are boiled and agitated for 4 hours to re-
move carbon dioxide, hydrogen sulfide and ammonia, sufficient water being added to main-
tain a constant volume. The mixture is filtered to remove a precipitate containing elemental
sulfur., 12 grams of activated charcoal are added to the fiitrate and the mixture held at a
temperature of 180°F for 20 minutes. Filtration through diatomaceous earth removes color
bodies formed during the oxidation process and yields a pale yellow filtrate. The filtrate

is acidified with sulfuric acid to a pH of 3 or less to precipitate approximately 49 grams

of white solid, comprising a mixture of terephthalic acid and amides of terephthalic acid,
which are removed by filtration. This solid is then washed with water at 200°F and re-
dissolved in 200 cc of water containing 28.6 grams of sodium hydroxide.

A mixture of sodium hypochlorite and sodium hydroxide is prepared by adding 27.5 grams
of chlorine to a vessel equipped with cooling means and containing a solution of 50 grams
of sodium hydroxide in 375 cc of water, thereafter adding sufficient water to produce

500 cc of sofution. 190 cc of this cold solution are slowly added to the acid-amide solu-
tion previously prepared so as to keep the temperature of the mixture below 55°F. The
mixture is stirred for 15 minutes and then heated rapidly to 200°F and maintained at that
temperature for one hour. 2 grams of sodium thiosuifate are added to consume excess
sodium hypochlorite. The solution is acidified to a pH of 3 or less and filtered hot. The
filter cake, comprising about 26.9 grams of terephthalic acid, is then suspended in 300 cc
of dilute sulfuric acid of pH about 2, heated to 200°F and fiitered hot.

The fiitrates are combined, cooled, and extracted with three successive 200 cc portions of
ether. The pH of the filtrate is then raised to 3.5 with sodium hydroxide and the filtrate
extracted with six successive 200 cc portions of ether to yield the balance of the product.
The crude para-aminobenzoic acid product is recovered by evaporation of ether and is sus-
pended in hot benzene, cooled and filtered to remove benzoic and toluic acids together
with small amounts of impurities soluble in the filtrate. Recrystallization of the product
from 200 cc of water yields 14.5 grams of light tan needles of para-aminobenzoic acid
having an acid number of 411 (theoretical value 409).

Aminobenzoic acid can be then purified and decolorized by a process described in U.S.
Patent 2,735,865.
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AMINOCAPROIC ACID

Therapeutic Function:  Antifibrinolytic
Chemical Name: 6-aminohexanoic acid
Common Name: Epsilcapramin

Structural Formula: H,N(CH,);COOH

Chemical Abstracts Registry No.: 60-32-2

Trade Name Manufacturer Country Year Introduced
Epsilon Roche W, Germany 1962
Epsilon-Aminoca Roche W, Germany 1962
Capramol Choay France 1963
Amicar Lederle uU.s. 1964
Epsikapron Kabi Vitrum UK. 1967
Acikaprin Polfa Poland -
Amicar Lederle U.Ss. -
Capracid Kabi Vitrum Sweden -
Capracid Bonomelli-Hommel Italy -
Capralense Choay France -
Capramol Italfarmaco Italy -
Caprolisin Malesci italy -
EACA Kasi Vitrum Sweden -
Ekaprol Difrex Australia -
Epsilon Star Finland -
Hemocaprol Delagrange France -
Capusumine Nichiiko Japan -
Hemotin Hokuriku Japan -
ipsilon Daiichi Japan -
Resplamin Kyorin Japan -

Raw Materials

Caprolactam
Water

Manufacturing Process

5 kg of caprolactam were heated with 40 liters of water in a pressure vessel at 250°C for



Aminoglutethimide 65

a period of four hours. These quantities of reactants correspond to a water:lactam molecu-
lar ratio of 50:1. After cooling, the small quantity of the nonsoluble substance that is
formed is filtered off, and the filtrate is evaporated as far as possible. The resulting con-
centrate is mixed with three times its volume of strong alcohol, thereby causing the desired
product, epsilon-aminocaproic acid (6-aminohexanoic acid), to crystallize out. After sepera-
ting the crystalline product thus obtained, a further quantity of epsilon-aminocaproic acid
can be obtained from the mother liquid if desired.
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AMINOGLUTETHIMIDE

Therapeutic Function: Cytostatic
Chemical Name: 3-(4-Aminophenyl)-3-ethyl-2,6-piperidinedione

Common Name: &-(p-aminophenyl)-a-ethy!glutarimide

Structural Formula: H
] N [}
CoHy
NH,
Chemical Abstracts Registry No.: 124848
Trade Name Manufacturer Country Year Introduced
Eillipten Ciba U.S. 1960
Cytadren Ciba-Geigy U.sS. 1980
Orimeten Ciba-Geigy Switz. 1981
Orimeten Ciba-Geigy U.K. 1982

Raw Materials

a-Phenyl-a-ethyl Glutarimide
Nitric Acid
Hydrogen

Manufacturing Process

The a-{p-nitrophenyl)-Gethyl-glutarimide starting material can be prepared as follows: 217 g
of aphenyl-Gethylglutarimide are dissolved in 800 g of concentrated sulfuric acid with sub-
sequent cooling to about -10°C and nitration is carried out at -10°to +10°C by slow addition
of a mixed acid consisting of 110 g of concentrated sulfuric acid and 110 g of 63% nitric acid.
The nitration solution is stirred into ice, the separated nitro compound taken up in methylene
or ethylene chloride, the solution washed with water and sodium carbonate solution until
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neutral and the solvent evaporated under vacuum. The residue is crystallized from methanol
or ethyl acetate, whereby a yellowish crystal powder of MP 128°-136°C is obtained in a yield
of about 85% which consists for the most part of q-(p-nitrophenyl)Gi-ethyl-glutarimide. By
recrystallization from methano! the pure p-nitropheny! compound is obtained of MP 137°-
139°C. From the residues of the mother liquors a small quantity of the isomeric @-{o-nitro-
phenyl)-a-ethylglutarimide of MP 170°-172°C can be obtained.

26.2 g of a-(p-nitrophenyl) <ethylglutarimide of MP 137°-139°C dissolved in ethyl acetate,
are reduced in the presence of nickel with hydrogen in a shaking flask at 50°-70°C until the
absorption of hydrogen fails off. The catalyst is then filtered off with suction and the solu-
tion concentrated and cooled, as a result of which colorless crystals of MP 146°-149°C are
obtained. Recrystallization from methano! gives pure G-(p-aminophenyl) -Gtethyl-glutarimide
of MP 149°-150°C (yield 97%).

Instead of ethy! acetate another solvent can be used in the above reduction, such as methanol
or ethanol.

The hydrochloride of MP 223°-225°C is obtained by dissolving the base with alcohol and the
corresponding quantity of hydrochloric acid gas in the hot with subsequent cooling of the
solution, Colorless crystals are formed of MP 223°-225°C, which are easily soluble in water.
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AMINOMETRADINE

Therapeutic Function: Diuretic
Chemical Name: 6-Amino-3-ethyi-1-{2propeny!)-2,4(1H,3H)pyrimidinedione
Common Name: Aminometramide

Structural Formula: CH,CRe=CH,

Chemical Abstracts Registry No.: 642444

Trade Name Manufacturer Country Year Introduced
Mincard Searle U.S. 1954
Mictine Searle - -

Raw Materials

Monoallyl Urea Sodium Hydroxide
Cyanoacetic Acid Diethyl Suifate
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Manufacturing Process

85 parts of monoallylurea are dissolved in 105 parts of acetic anhydride, and 85 parts of cy-
anoacetic acid are added gradually and the mixture is maintained at 65°C for 2.5 hours. The
mixture is distilled at 20 mm until a syrup remains. 50 parts of water are added to this syrup
and distillation is resumed. The resultingsyrup is dissolved in 96% ethanol at 60°C, stirred with
charcoal and filtered. One to one and one-half volumes of ether are added to the filtrate at 40°C.
Upon cooling the N-cyanoacetyl-N‘-allylurea precipitates. Itiscollected on a filter and washed
with ether, Thewhite crystals melt at about 142°-143°C. The N-cyanoacety!-N‘-allylurea is dis-
solved by warming with 10% sodium hydroxide. Sufficient 70% sodium hydroxide is added
to raise the pH to 10. The solution is maintained at 60°C for five minutes, After cooling the
crystals are collected on a filter and recrystallized from water. 1-allyl-6-amino-1,2,3,4-tetra-
hydro-2 4-pyrimidinedione is obtained in the form of white crystals melting at 270°-272°C.

334 parts of 1-allyl-6-amino-1,2,3 4-tetrahydro-2 4pyrimidinedione are dissolved in a solution
of 88 parts of sodium hydroxide in 1,100 parts of water, While this mixture is stirred rapidly
at 50°C, 430 parts of diethy| sulfate are added in the course of 30 minutes. Stirring is con-
tinued at 50°-55°C for one hour longer, and an alkaline reaction is maintained by occasional
additions of small portions of 20% agueous sodium hydroxide solution, about 300 parts in
all being required. On cooling, the 1-allyl-3-ethyl-6-amino-1,2,3 4-tetrahydro-2 ,4pyrimidine-
dione separates as the monohydrate; it is filtered off, washed with cold water, and recrystal -
lized from water containing a small amount of sodium hydroxide to hold in solution any
unreacted 1-allyl6-8mino-1.2,3 4-tetrahydro-2 4 pyrimidinedione. The air dried product
thus obtained contains 1 mol of crystal water and melts over a wide range with dehydration
at 75°-115°C. After dehydration by treatment with anhydrous ether, the anhydrous 1-ally!-
3-ethyl-6-amino-1,2,3 4-tetrahydro-2 4 pyrimidinedione melts sharply at about 143°-144°C,
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AMINOPENTAMIDE

Therapeutic Function: Anticholinergic

Chemical Name: 4-(Dimethylamino}-2 2-diphenyivaleramide

Common Name: Dimevamide

Structural Formula: o]
CeHs

i
NS cH
N /0

Ce¢Hs CH2—CH-N

—=NH2,

CH3 CHgj
Chemical Abstracts Registry No.: 60468

Trade Name Manufacturer Country Year Introduced
Centrine Bristol U.S. 1953
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Raw Materials
a,a-Diphenyl-y-dimethylamino Valeronitrile
Hydroxylamine Hydrochioride

Manufacturing Process

A mixture of 14 g (0.05 mol) of a,a-diphenyl-ydimethylaminovaleronitrile, 16 g (0.2 mol)
of sodium acetate, 14 g (0.2 mol) of hydroxylamine hydrochloride and 75 ml of ethy! alcohol
was refluxed 18 hours., The mixture was cooled, poured into water and neutralized with am-
monium hydroxide, The heavy white precipitate solidified on standing. The material was
filtered and recrystallized from isopropanol. After three recrystallizations the aminopentamide
product melted at 177°to 179°C.

~The product is often used as the acid sulfate which is produced as follows: 252,09 (0.85 mo!)
of a,a-diphenyl-y-dimethylaminovaleramide was dissolved in one liter of isopropanol, and

70 mi of concentrated sulfuric acid was added as rapidly as possible, The mixture was heated
until clear, then filtered and diluted with 1,500 m! of anhydrous ethy| acetate. The solution
was cooled and filtered, and the white crystalline product was dried in vacuo over P,0s.
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AMINOSALICYLIC ACID

Therapeutic Function:  Antitubercular

Chemical Name: 4-amino-2-hydroxybenzoic acid
Common Name: —

Structural Formula: OH

nzn—@— COOH

Chemical Abstracts Registry No.: 65496

Trade Name Manufacturer Country Year Introduced
Pamisyl Parke David uU.s. 1948
Parasal Panray U.S. 1850
Rexipas Squibb U.s. 1854
Aminacy! Wander U.K. -
B-Pas Salvoxy|Wander France -
Enseals Lilly U.Ss. -
Nemasol 1.C.N. Canada -
Neopasalate Malilinckrodt U.s. -
Panacy! Pharma Rheinpreussen W. Germany -
Paramisan Smith & Nephew U.K. -
Para-Pas Gold Leaf U.Ss. -

Pas Sumitomo Japan -
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Trade Name Manufacturer Country Year Introduced
Pasido Ferrosan Sweden -
Propasa Merck Sharp & Dohme - —
Rezipas Squibb us. -
Sanpas Sanyo Japan -
Sta-Pas Debat France -
Tebacin Acid Consol, Midland u.s. -

Raw Materials

Sodiump-aminosalicylate
m-Aminophenol
Ammonium Carbonate

Manufacturing Process

As described in U.S. Patent 427,664, aminosalicylic acid may be prepared from m-amino-
phenol by heating with ammonium carbonate in solution under pressure.

Alternatively, aminosalicylic acid may be made from sodium p-aminosalicylate as described
in U.S. Patent 2,844,625 as follows: 196 grams of commercial sodium para-aminosalicylate
(18.5% H,0) was dissolved in 196 ml of water and 150 ml of isopropanol. 6 grams of
sodium bisulfite was dissolved in the solution and the solution filtered. While stirring and
keeping the temperature between 25°-31°C, seven grams of 856% formic acid and 27.5 grams
of 95% sulfuric acid in 150 ml of water was added during 1% hours. The mixture was
stripped 1 hour longer, cooled to 23°C and filtered. The filter cake was washed with 100
cubic centimeters of water, further washed with 100 cc of 25% isopropanol and 100 cc

of water, and vacuum dried to constant weight at 456°-50°C. Weight of p-amino-salicylic
acid was 76.5 grams (92.7% vyield) exhibiting a bulk density of 47 cc/oz.

References

Merck Index 485

Kleeman & Engel p. 43

IN.p.74

REMp. 1213

Gnehm, R.and Schmid, J.; U.S. Patent 427 564; May 13, 1890

Centolella, A.P,; U.S. Patent 2 844,625; July 22, 1958; assigned to Miles Laboratories, Inc.
Doub, L.; U.S. Patent 2,540,104; February 6, 1951; assigned to Parke Davis & Co.

AMIODARONE HYDROCHLORIDE

Therapeutic Function: Coronary vasodilator

Chemical Name: (2-butyl-3-benzofurany!) [4-[2-diethylamino)ethoxy] -3,6-diiodophenyt] -
methanone hydrochloride

Common Name: —

Structural Formula: 2"“2“2"“3
(base)
ocnzcazn

cz“s

Chemical Abstracts Registry No.: 1951-25-3 (Base)
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Trade Name Manufacturer Country Year Introduced
Cordarone Labaz France 1968
Cordarone Sigma Tau Italy 1971
Cordarone X Labaz U.K. 1980
Cordarone Labaz Switz. 1981
Cordarexne Labaz W. Germany 1982
Amiodacore CTS. Israel -
Atlansil Roemmers Argentina -
Miodarone Biosintetica Brazil -
Procor Unipharm Israel -
Ritmocardy! Bago Argentina -
Trangorex Labaz - -
Uro-Septra Biosintetica Brazil -

Raw Materials

2-n-Butyl-3-{3 5diiodo4-hydroxybenzoyl)benzofuran
Sodium Methoxide
B-Diethylaminoethyl Chloride

Manufacturing Process

136 grams of 2-n-butyl-3-(3,56-diiodo-4 hydroxybenzoy!)benzofuran dissolved in 600 cc of
ethyl carbonate were treated with 5.7 grams of sodium in the form of sodium methoxide
in methanol. Then, S-diethylaminoethy! chioride which had been obtained from 51.6 grams
of the hydrochloride in ethy! carbonate was introduced into a suspension of the sodium
salt. The mixture was heated to a temperature of approximately 90°C which was main-
tained for approximately 2 hours. The mixture was cooled and ailowed to stand overnight
during which time the sodium chloride settled down.

The toluene solution containing diethylaminoethyiether was extracted with increasingly
diluted aqueous hydrochloric acid solutions while stirring. Extraction was continued

until the alkalized solution produced no further precipitate. The combined aqueous solu-
tions were washed with ether and then made strongly alkaline with aqueous sodium hy-
droxide. Extraction with ether was carried out three times. The organic layers were washed
with water and then dried over anhydrous potassium carbonate. [n order to produce the
hydrochioride, the carbonate was filtered off and then the hydrochloride was precipitated
from the ether solution with an ethereal hydrochloric acid solution. After the solution had
been allowed to stand for a few hours, decantation was carried out and the syrupy hydro-
chloride residue was taken up in 500 cc of boiling acetone. The salt crystallized out by
_cooling. The substance was allowed to stand overnight at 0°C, and centrifuged, washed
with ethyl acetate and then with ether and dried. 130 grams of 2-n-buty!-3-{3,5-diiodo-4-
8-N-diethylaminoethoxybenzoyl)benzofuran hydrochloride in the form of a crystalline pow-
der which melts at 156°C were obtained.

References
Merck Index 491 Kleernan & Engel p. 43
DOT 5 (4) 123 {1969) I.N.p.75

Tondeur, R. and Binon, F.; U.S. Patent 3,248,401; April 26, 1966; assigned to Societe
Beige de I'Azote et des Produits Chimiques du Marly, SA, Belgium

AMISOMETRADINE

Therapeutic Function: Diuretic
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Chemical Name: 6-Amino-3-methyl-1-{(2-methyl-2-propenyl)-2,4{1H ,3H)pyrimidinedione
Common Name: —

Structural Formula: [~:

[+

Chemical Abstracts Registry No.: —

Trade Name Manufacturer Country Year Introduced
Rolicton Searle U.S. 1956

Raw Materials

Methallylamine Cyanoacetic Acid
Methyl Isocyanate Sodium Hydroxide

Manufacturing Process

Preparation of the ethyl analog is as follows {methy! isocyanate is used in amisometradine
manufacture).

To a cooled and stirred solution of 142 parts of methallylamine in 900 parts of benzene, 156
parts of ethyl isocyanate are added dropwise. Upon concentration in vacuum N-ethyl-N'-
methallylurea is obtained.

260 parts of this urea derivative are dissolved in 500 parts of acetic anhydride and treated
with 157 parts of cyanoacetic acid at 60°C and heated at that temperature for 2 hours. The
solution is then concentrated in vacuum to a syrup. 100 parts of water are added and the
vacuum distillation is repeated. The remaining syrup contains a mixture of N-cyanoacety!-N-
ethyl-N’-methallylurea and a small quantity of N-cyanoacetyl-N-methallyl-N’-ethylurea.

This syrup is treated with sufficient 20% sodium hydroxide solution to raise the pH to 10. A
violent reaction occurs, The reaction mixture isdiluted with 50 partsof water, stirred, cooled
and filtered. The material collected on the filter is recrystallized from 10% ethanol to yield
amixture of 1-methallyl-3ethy!6-amino-1,2,3 4-tetrahydro-2 4pyrimidinedione and 1-ethy!-
3-methallyl6-amino-1,2,3 4-tetrahydro-2 4pyrimidinedione melting at about 157°-159°C.

References

Merck Index 493

OCDS Vol, 1 p. 266

I.N.p.76

Papesch, V. and Schroeder, E.F,; U.S. Patent 2,729 ,669; January 3, 1956, assigned to G.D.
Searle & Co.

AMITRIPTYLINE HYDROCHLORIDE

Therapeutic Function: Antidepressant
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Chemical Name: 3-(10,11-dihydro-6H-dibenzo[a,d] -cyciohepten-5-ylidene)-N,N-dimethyi-
1-propaneamine hydrachloride

Common Name: —

Structural Formula: ‘.O

CHCHoCH N (CHy)

Chemical Abstracts Registry No.: 549-18-8;5048-6 (Base)

Trade Name Manufacturer Country Year Introduced
Elavil HCI Merck Sharp & Dohme U.s. 1961
Elavil DDSA UK. 1962
Triptizol Merck Sharp & Dohme Italy 1962
Laroxy! Roche italy 1962
Endep Roche us. 1975
Amitril WL/PD us. 1978
Amitid Squibb us. 1979
Amavil Mallard (VR 1980
Enovil Hauck U.s. 1982
Adepril Lepetit Italy -
Adepress Essex-Shionogi Japan -
Ami-Aneiun Liorente Spain -
Amilent Warner-Lambert U.Ss. -
Amiprin Kobayashi Japan -
Amiptanol Kanto Japan -
Amitrip Glebe Australia —
Amitriptol Bracco italy -
Annolytin Kodama Japan -
Annolytin Nippon Shoji Japan -
Deprestat Script Intal South Africa -
Domical Berk U.K. -
Elatrol ICN Canada -
Elatrol Teva Israel -
Elatrolet Teva Isvael -
Lantron Yamanouchi Japan -
Lentizol Warner-L.ambert u.s. -
Levate ICN Canada -
Limbitrol Roche France -
L.imbitrol Roche u.s. -
Mareline Elliott-Marion Canada -
Meravil Medic Canada -
Miketorin Mitsui Japan -
Mitaptyline Toyo Pharm. Japan -
Mutanxion Cetrane France -
Mutaspline Cetrane France -
Normaln Sawai Japan -
Novotriptyn Novopharm Canada -
Redomex Labaz - -
Saroten Lundbeck W. Germany -
Saroten Tropon W. Germany -
Saroten Warner UK, -
Sarotex Lundbeck W. Germany -
Schuvel Tokyo-Hosei Japan -

Sensival Pfizer Taito Japan -
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Trade Name Manufacturer Country Year Introduced
Teperin Egyt Hungary -
Trepiline Lennon South Africa -
Triavil Merck Sharp & Dohme U.S. -
Triptilin Kimya Evi Turkey -
Triptyl Farmos Finland -
Tryptal Unipharm |srael -
Tryptanol Merck-Banyu Japan -
Tryptizol Sharpe & Dohme W, Germany -
Tryptizol Sharpe & Dohme U.K. -

Raw Materials

Phthalic Anhydride Hydrogen
3-(Dimethylamino)propy! Chioride Phenylacetic Acid
Hydrochloric Acid

Manufacturing Process

Phthalic anhydride is reacted with phenylacetic acid to form 3-benzylidenephthalide which
is then hydrogenated to 2-phenethylbenzoic acid. Conversion to the acid chloride followed
by intramolecular dehydrochlorination yields the ketone, 5H-dibenzo[a,d] cyclohepten-5-one.
The ketone undergoes a Grignard reaction with 3-(dimethylamino}propyl chioride to give
5-(y-dimethylaminopropylidene)-5H-dibenzo [a,d] cycloheptene.

Then, as described in U.S. Patent 3,205,264, a solution of 5-(y-dimethylaminopropylidene)-
5H-dibenzo-[a,d] -cycloheptene (42 grams; 0.153 mol) in 105 ml of ethanol is hydrogenated
over Raney nickel {1.5 grams) at 65°C under an initial hydrogen pressure of 450 ib. After
1 mol of hydrogen is absorbed {3.5 hours), the reaction mixture is filtered to remove the
catalyst and is acidified with 80 mi of 2.6 N hydrochloric acid (0.2 mot}. The acidic soiu-
tion is concentrated to dryness under vacuum and is flushed three times with 100 m| of
benzene to remove residual water. The solid residue then is dried under vacuum at 40°C to
yield 44.9 grams (94% of theory) of the product, MP 187°-189.5°C, equivalent weight
307, ultraviolet absorption A% 2380432, Recrystallization from isopropyl alcohol and ether
affords the product in high purity.

References

Merck Index 496

Kleeman & Engel p. 44

PDR pp. 673,993,1174,1217,1314, 1509, 1513, 1569, 1606, 1617
OCDS Vol. 1 pp. 1561, 404

DOT g (6) 219 (1973)

I.N.p. 76

REM p. 1093

Tristram, EW. and Tull, R.J.; U S. Patent 3,205,264; September 7, 1965; assigned to Merck
& Co., Inc.

AMITRIPTYLINE OXIDE

Therapeutic Function: Antidepressant

Chemical Name: 3-(3'-Dimethylaminopropyiidene)dibenzoa,d] cyclohepta-1 4-diene
N-oxide

Common Name: -
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D

CHCHchzE(CH,)z
0

Structural Formula:

Chemical Abstracts Registry No.: 4317-140

Trade Name Manufacturer Country Year Introduced
Equilibrin Nattermann W. Germany 1980
Ambivalon Nattermann W. Germany -

Raw Materials

Dibenzo{ad] cyclohepta-1 4 diene-5-one
3-Dimethylaminopropano! Magnesium Chloride
Hydrogen Peroxide

Manufacturing Process

31.3 g (0.1 mol) of 3-(3'-dimethylaminopropylidene)dibenzo[a,d]cyclohepta-1 4-diene hy-
drochloride are dissolved in water, and the free base is liberated by means of a 28% aqueous
solution of sodium hydroxide, The free base is sucked off, washed with water, and dissolved
in 100 ml of methanol. To the solution are added 31 ml of 30% hydrogen peroxide. After 7
days, the reaction mixture is diluted with 200 mi of water,and the major part of the methanol
is evaporated in vacuum, The precipitated N-oxide crystals are filtered off, washed with
water, and dried, vielding 27 g of the dihydrate of 3-(3'-dimethylaminopropylidene)dibenzo-
[a,d] cyclohepta-1,4-diene N-oxide with melting point of 102°to 103°C, In dehydrated state
the melting point is 228° to 230°C.

By dissolving the N-oxide in acetone, and bubbling dry hydrogen chlorine gas through the
solution untii slightly acid reaction, the hydrochloride of the N-oxide is precipited as a white
crystaliine substance with melting point of 172°to 173.6°C.

The starting material can be prepared in known manner from dibenzo([a d] cyclohepta-1 4-
diene6-one by a Grignard reaction with 3-dimethylaminopropy! magnesium chloride, hy-
drolysis and dehydration of the resulting carbinol.

References

Merck index 497

DFU 5 (7) 329 (1980)

Kleeman & Engel p, 45

DOT 18 (3) 110 (1982)

I.N.p.77

Pedersen, J.B.; British Patent 991,651; May 12, 1965; assigned to A/S Dumex (Dumex, Ltd.)
Merck & Co., Inc.; British Patent 1,095,786; December 20, 1967

Pedersen, J.B.; U.S. Patent 3,299,139; January 17, 1967; assigned to A/S Dumex {Dumex, Ltd.}

AMIXETRINE HYDROCHLORIDE

Therapeutic Function: Antiinflammatory; anticholinergic; antidepressant

Chemical Name: N-{2-Pheny|-2-isoamyloxy)-ethyipyrrolidine hydrochioride
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Common Name: —

Structural Formula:
©> CH—CH,—N

O —CH,— CH,~— (l:H —CH, - HCI
CH,

Chemical Abstracts Registry No.: 24622652-4; 24622-72-8 (Base)

Trade Name Manufacturer Country Year introduced
Somagest Riom France 1972

Raw Materials

Styrene t-Buty! Hypobromite
{soamy] Alcoho! Pyrrolidine
Hydrogen Chioride

Manufacturing Process

There is heated under reflux with stirring for 10 hours: 117 g of {2-pheny|-2-isoamyloxy)-
ethyl bromide, 615 g of pyrrolidine and 250 ml of toluene.

After filtration of the pyrrolidine hydrobromide, the toluene is removed under reduced pres-
sure. The residue is then taken up with 4N HCI, The aqueous solution is washed with ether,
it is made alkaline by a solution of 50% NaOH. It is extracted with ether, The ethereal
phase is dried over anhydrous sodium sulfate, and rectified under reduced pressure after
removing the solvent. There is thus obtained 90 g of a colorless oil with an amine odor,

The hydrochloride is prepared in the usual manner by dissolving the amine in anhydrous
ether and adding to it the requisite amount of dry gaseous hydrochloric acid, dissolved in
absolute alcohol. There is obtained a white crystatline powder melting at 160°C, very sol-
uble in water and alcohol, very slightly soluble in ether and ethy! acetate.

The starting material above is prepared by reacting styrene with isoamy| alcohol and then
reacting that product with t-butyl hypobromite,

References

Merek Index 499

Kleeman & Engel p. 46

DOT 8 (9) 334 (1972)

I.N.p.77

Centre Europeen de Recherches Mauvernay, RIOM; British Patent 1,253 818; November 17,
1971

AMODIAQUIN

Therapeutic Function: Antimalarial
Chemical Name: 4-{(7-Chloro-4-quinolinyl}amino} -2-[(diethylamino)-methyi] phenol

Common Name: 4-(3'-diethylaminomethy|-4’-hydroxyanilino)-7-chloroquinoline
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Structural Formula: c1 N

lm\@icnzu(czns) 2
OH

Chemical Abstracts Registry No.: 86-42-0 (Base); 69-44-3 {Dihydrochloride)

Trade Name Manufacturer Country Year introduced
Camoquin HCI Parke Davis u.s. 1950
Flavoquine Roussel France 1979
Corbuty! 1.S.H. France -
Camoquin Parke-Davis U.K. -

Raw Materials

p-Aminophenol Hydrochloride Diethylamine
4,7-Dichloroquinoline Paraformaldehyde

Manufacturing Process

72.8 g (0.5 mol) of p-aminophenol hydrochloride is dissolved in 500 cc of water and added
to 99 g (0.5 mol) of 4,7 dichloroquinoline, After a few minutes of warming in a steam bath,
4-(4'-hydroxyanilino)-7 chloroquinoline hydrochloride, of sufficient purity for use in further
experiments, precipitates as a yellow crystalline solid, Recrystallized from methanol, the
MP is over 300°C.

A mixture consisting of 13.56 g of 4-(4'-hydroxyanilino)-7chloroquinoline hydrochloride dis-
solved in absolute ethanol is treated with a solution of 4.38 g of diethylamine and 1.8 g of
paraformaldehyde in 20 cc of absolute ethanol. The reaction mixture is heated under reflux
for 16 hours, evaporated to one-half volume and the warm solution treated with an excess

of hydrogen chloride dissolved in absolute ethanol, Acetone is added to the warm solution
until it becomes turbid and then the solution is cooled. The crude dihydrochloride which
separates is collected and purified by recrystallization from methanol; MP 240°-242°C,

By using an equivalent amount of 4-(4‘-hydroxyanilino}-7-bromoquinoline in the above pro-
cedure, 4-(3'diethylaminomethy|-4‘-hydroxyanilino)-7-bromoquinoline dihydrochloride is
obtained; MP (base) 206°-208°C dec.

References

Merck Index 593

Kieeman & Engel p. 47

IN.p.78

REM p. 1217

Burckhalter,J.H., Jones, E.M., Rawlins, A.L., Tendick, F.H.and Holcomb, W F ;U .S, Patent
2474 821; July 5, 1949; assigned to Parke, Davis & Co.

AMOXAPINE

Therapeutic Function: Antidepressant

Chemical Name: 2-Chloro-11-(1piperazinyl)dibenz[b,f] [1,4] oxazepine
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Common Name: —

Structural Formula: n

()

oo

Chemical Abstracts Registry No.: 14028445

Trade Name Manufacturer Country Year Introduced
Asendin Lederie U.S. 1980

Mo xadil Lederle France 1980
Amoxan Lederle Japan 1981
Omnipress Cyanamid W. Germany 1983
Demolox Lederle - -

Raw Materials

o-{p-Chlorophenoxyaniline Hydrochloride Ethyl Chlorocarbonate
N-Carbethoxypiperazine Phosphorus Pentoxide

Manufacturing Process

A mixture of 125 g of o-{pchlorophenoxy)anitine hydrochloride and 100 ml of dry pyridine

is treated cautiously with a solution of 90 ml of ethyl chlorocarbonate in 150 mi of ether. The
mixture is kept at room temperature for 3 days, diluted with about 500 m| of water and ex-
tracted with 300 ml| of ether, The ethereal extract is washed with 300 m| of water, dried over
calcium chloride, filtered and concentrated. The resulting ethyl o-(pchlorophenoxy)carba-
nilate is obtained in a viscous oil suitable for use in the next step without further purification,

A solution of 70 g of ethy! o-{pchlorophenoxy)carbanilate and 120 g of N<carbethoxypiper-
azine in 100 m! of benzene containing a little sodium methoxide is heated on a steam bath for
about 5 days. The solvent is removed by distillation and the residue is triturated with water.
The resulting solid is dissolved in ether and dried over sodium sulfate, Filtration and concen-
tration then yieldsethyl 4-[ {o-(pchiorophenoxy)pheny!] carbamoyl) -1-piperazinecarboxylate,
melting at 89° to 91°C, and suitable for cyclization.

A mixture of 10 g of the above piperazine carboxylate ester, 8 g of phosphorus pentoxide and
20 m! of phosphorus oxychloride is heated under reflux for about 1 day, diluted with 100 m!
each of chloroform and benzene and quenched with 200 g of ice, The mixture is made basic
with 10% sodium hydroxide. Theorganic layer is isolated and extracted with 160 ml of dilute
hydrochloric acid. The product is precipitated from the aqueous layer by addition of 10% so-
dium hydroxide, extracted with benzene and dried over potassium carbonate, Recrystallization
from benzene-petroleum ether gives 2chloro-11-(1-piperazinyi}dibenz[b f] [1,4] -oxazepine
which melts at 175°to 176°C.

References

Merck Index 598 DFU 1 (11) 5611 (1976)
PDR p. 1005 OCDS Vol,2 p. 478 (1980}
DOT 8 (2) 78 {1972) & 15 (3} 73 (1979) IN.p.79

REM p. 1094

Howell, C.F., Hardy, R.A,, Jr. and Quinones, N.Q,; U.S. Patent 3,663,696, May 16, 1972;
assigned to American Cyanamid Company

Howell, C.F., Hardy, R.A,, Jr. and Quinones, N.Q.; U.S. Patent 3,681,357; August 1, 1972;
assigned to American Cyanamid Company
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Therapeutic Function:

Chemical Name: 6-({amino-{4-hydroxyphenyl}acetyl] amino)-3,3-dimethyl-7-oxo-4-thia-1-

AMOXI

Antibacterial

azabicyclo([3.2.0] heptane-2-carboxylic acid

Common Name: p-Hydroxyampiciltin

Structural Formula:

CILLIN

Chemical Abstracts Registry No.: 26787-78-0; 61336-70-7 (Trihydrate)

Trade Name

Amoxil
Clamoxy]
Clamoxyl
L.arotid
Amoxil
Polymox
Sawacitlin
Pasetocin
Velamox
Wymox
Utimox
Agerpen
A-Gram
Alfamox
Alfida
Alfoxil
Am-73
Amocilline
Amoclen
Amodex
Amo-Flamisan
Amoksilin
Amoksina
Amolin
Amorion
Amosin
Amox
Amox
Amoxamil
Amoxaren

Amoxi-Basileos

Amoxibiotic
Amoxicil
Amoxicillin
Amoxidal
Amoxidin
Amoxi-Gobens
Amoxillin

Manufacturer

Bencard
Beecham
Beecham
Roche
Beecham
Bristol
Fujisawa
Kyowa Hakko
Zambeletti
Wyeth
WL/PD

Cepa

Inava

Alfa

Esteve

Fako

Medici
Inpharzam
Spofa

Robert & Carriere
Mazuelos
Nobel
Mustafa Nevzat
Takeda

Orion

Sanli
Lusofarmaco
Prodes

Lafi

Areu

Basileos
Aristochimica
Dincel

Toho
Roemmers
Lagap
Normon
Esseti

Country

UK.
W, Germany
France

Belgium
Czechoslovakia
France
Spain
Turkey
Turkey
Japan
Finland
Turkey
Spain
Spain
Brazil
Spain
Spain
italy
Turkey
Japan
Argentina
Switz,
Spain
Italy

Year Introduced

1972
1973
1974
1974
1974
1975
1875
1975
1975
1978
1979



Trade Name

Amoximedical
Amoxipen
Amoxipenil
Amoxiroger
Amoxi-Tabs
Amoxypen
Amplimox
Amplimox
Ampy -Peny|
Apitart
Ardine
Aspenil
Augmentin
Ax-1000
Axbiot
Becabil
Benzoral
Bioxidona
Bristamox
Cabermox
Chitacillin
Cidanamox
Clamox
Clamoxy!|
Clamoxyl
Dacala
Damoxicil
Daxipen
Delacillin
Demoksit
Doksiiin
Draximox
Efpenix
Eupen
Flemoxin
Fullcilina
Grinsil
Hiconcil
Himinomax
Hosboral
Ibiamox
Imacillin
Infectomycin
Isimoxin
Kapoxi
L.argopen
Majorpen
Megacillin
Metifarma
Morgenxil
Moxacin
Moxal
Moxalin
Moxilean
Moxipin
Moxypen
Novamoxin

Manufacturer

Medical
Gibipharma
Montpellier
Roger
Beecham
Grunenthal
Ausonia

Iton

Proto

Isei
Antibioticos
Chemil
Beecham
Durachemie
Galepharma Iberica
Alfar
Biosintetica
Faes

Bristo!

Caber

Banyu

Cidan
Roussel Diamant
Wuifing
Beecham-Sevigne
Guadalupe
Elmu
Recofarma
Sankyo

Deva

litas

Novo

Toyo Jozo
Uriach
Gist-Brocades
Sintyal
Argentia
Allard

Kaken
Hosbon

1B}

Astra
Heyden

ISl

Kappa

Bilim
Cyanamid
Mulda
Novofarma
Morgens
CS.L.

Roger Bellon
Mead-Johnson
Organon
Gamir

Teva
Novopharma

Country

Spain
Italy
Argentina
Spain

W, Germany
Italy

Italy
Switz.
Japan
Spain
Italy

u.s.

W. Germany
Spain
Spain
Brazil
Spain
1taly
Japan
Spain
Morocco
W, Germany
France
Spain
Spain
Brazil
Japan
Turkey
Turkey
Japan
Spain
Argentina
Argentina
France
Japan
Spain
italy

W. Germany
Italy
Spain
Turkey
uU.s.
Turkey
Spain
Spain
Australia
ltaly

u.s.
Spain
Israel
Canadsa

Amoxicillin

Year Introduced

79
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Trade Name Manufacturer Country Year Introduced
Nuvosyl Mepha Switz. -
Optium Disprovent Argentina -
Ospanox Biochemie . Austria -
Pamocil Lancet ltaly -
Paradroxil Bristol - -
Pasetocin Kyowa Japan -
Penamox Beecham - —
Penimox Ibsa Switz, -
Piramox Pharmax Italy -
Precopen Fides Spain -
Primasin Eczacibasi Turkey -
Raudopen Alter Spain -
Raylina Robert Spain -
Reloxyl Biologia Marina Spain -
Remoxil Kimya Evi Turkey -
Rivoxicillin Rivopharm Switz, -
Robamox Robins u.s. -
Sancixomal Santos Spain -
Sawamezin Sawai Japan -
Sigamopen Siegfried Switz, -
Simplamox ISF Italy -
Sinacilin Galenika Yugoslavia -
Sintedix Castillon Spain -
Sintoplus Aesculapius Italy -
Sumox Reid-Provident [VECH -
Superpeni Efeyn Spain -
Tolodina Estedi Spain -
Triamoxil Squibb U.S. -
Trifamox Bago Argentina -
Trimoksilin Abdi Ibrahim Turkey -
Trimox Squibb u.s. -
Unicillin Tobishi Japan -
Uro-Clamoxy! Beecham - -
Utimox Parke Davis - -
Wassermox Wassermann Spain -
Widecillin Meiji Japan -
Zamocillin Zambon Italy -
Zimox Farmitalia Carlo Erba Italy -

Raw Materials

6-Aminopenicilianic Acid Ethy! Chlorocarbonate
Sodium Bicarbonate Hydrogen
O,N-Dibenzyloxycarbonylp-oxy-di-d-aminophenylacetic Acid

Manufacturing Process

Ethy! chlorocarbonate (2.2 ml) was added to an ice cold solution of O,N-dibenzyloxy-
carbonyl-p-oxy-dl-a-aminophenylacetic acid {10 grams) and triethylamine (3.85 ml} in dry
acetone {193 ml). The mixture was stirred at 0°C for 5 minutes during which triethylamine
hydrochloride precipitated. The suspension was cooled to -30°C and stirred vigorously while
adding as rapidly as possible an ice cold solution of 6-aminopenicillanic acid (5.85 grams)

in 3% aqueous sodium bicarbonate (193 mi), the temperature of the mixture never being
allowed to rise above 0°C. The resulting clear solution was stirred for 30 minutes at 0°C,
and then for a further 30 minutes, without external cooling, and finally extracted with
diethyt ether {3 x 200 ml) only the aqueous phase being retained.

This aqueous solution was brought to pH 2 by the addition of hydrochloric acid and the
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6-({0,N-dibenzyloxycarbonyl-p-oxy-di-a-aminophenylacetamido)-penicillanic acid so liberated
was extracted into diethyl ether (50 ml and 2 portions of 30 mi). The ether phase was
washed with water (3 x 5 ml} and the water washings were discarded.

Finally, the penicillin was converted to the sodium salt by shaking the ether solution with
sufficient 3% sodium bicarbonate to give a neutral agueous phase, separating the latter and
evaporating it at low pressure and temperature below 20°C. The product was finally dried
over phosphorus pentoxide in-vacuo to give sodium 6-(0,N-dibenzyloxycarbonyl-p-oxy-dl-
a-aminophenylacetamido)-penicilianate (8.2 grams).

A suspension of paltadium on calcium carbonate (36 grams of 5%) in water (150 ml) was
shaken in an atmosphere of hydrogen at room temperature and atmospheric pressure for

1 hour. A neutral solution of sodium 6-(O,N-dibenzyloxycarbony{-p-oxy-dl-a-aminopheny!-
acetamido)-penicillanate (9 grams) in water {100 ml) was then added and shaking in hydro-
gen was resumed for one hour. The suspension was then filtered and the collected catalyst
was washed well with water without being allowed to suck dry between washings. The com-
bined filtrate and washings were then brought to pH 6.5 with dilute hydrochloric acid and
evaporated to dryness at reduced pressure and temperatures below 20°C. The product was
finally dried over phosphorus pentoxide in vacuo to give a solid (5.4 grams) containing
6-(p-hydroxy-dl-a-aminophenylacetamido)-penicillanic acid.
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Kleeman & Engel p. 48 ‘
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AMPHETAMINE PHOSPHATE

Therapeutic Function: Central stimulant

Chemical Name: 1-Phenyi-2-aminopropane monophosphate
Common Name: —

Structural Formula: CgHsCHyCH{NH,)CH3-H3PO4

Chemical Abstracts Registry No.: 139-10-6

Trade Name Manufacturer Country Year Introduced
Raphetamine Strasenburgh U.s. 1950
Amphate Storck U.s. -
Leptamine Bowman us. -
Monophos Durst U.s. -
Profetamine Clark & Clark u.s. -

Raw Materials

Phenyl Nitropropylene
Phosphoric Acid

Chemical Abstracts Registry No.: 1402820 (Base)
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Manufacturing Process

1 mol of phenyl-nitropropylene, CgHsCH=C{CH3)NO,, is dissolved with a solvent prepared by
mixing one liter of ethanol with one-half liter of acetic acid and one-haif liter of 12 N sulfuric
acid. The resultant solution is placed in the cathode compartment of a divided electrolytic
cell containing a metallic cathode of mercury, copper, or other metal of similar nature, Cur-
rent is passed, using a current density of ~0.2 amp/cm2 of cathode surface., The temperature
is kept at about 40°C during the electrolysis which is continued until at least eight Faradays
of electricity have been passed.

When the reduction is completed, the 1-phenyl-2-aminopropane may be separated from the
solution. A convenient way of doing this is by removing the ethanol and ethy! acetate present
by evaporation and then making the residual solution strongly alkaline by addition of caustic
alkali. The basic layer thus formed is separated from the aqueous solution and contains the
desired 1phenyl-2-aminopropane.

135 g {1 mo!) of amphetamine {1-phenyl-2-aminopropane) were stirred into 300 cc of acetone
in a stainless-steel vessel. To the resultant solution there were slowly added under constant
agitation 115.3 g of 85% phosphoric acid (containing 1 mol of H3PO4), care being taken to
avoid any sudden rise in temperature or local overheating due to the considerable amount of
heat that is evolved, During the addition of the phosphoric acid a fine, white, flocculent pre-
cipitate appears which becomes more and more dense and abundant, as the quantity of added
acid increases.

When the entire quantity of the phosphoric acid has thus been added, agitation of the mixture

is continued for about a half-hour or more to insure complete conversion. The precipitate is
then allowed to settle, the supernatant liquid is drawn off, and the residue is filtered. The
precipitate thus separated may, if desired, be washed with acetone and is then dried by evapo-
ration to constant weight. It forms a fine, white, impalpable powder consisting of pure
monobasic amphetamine phosphate.
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Alles, G.A.; U.S. Patent 1,879,003; September 27, 1932 (amphetamine base mfg.)

Goggin, T.C.; U.S. Patent 2,507 468; May 9, 1950; assigned to Clark & Clark Co. (ampheta-
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AMPHOMYCIN CALCIUM

Therapeutic Function: Antibiotic
Chemical Name: Amphomycin calcium
Common Name: Glumamicin

Structural Formula:
CH3CH2(.“,H(CH2)5 CH=CHCH2C0—Asp-MeAsp-Asp-GIy-Asp-GIy-Dabe-VaI-l"ro

CHa [Pip-Dabt
Dab® = D-erythro-a,8-diaminobutyric acid
Dabt! = L-threo-a,8-diaminobutyric acid
Pip = D-pipecolic acid (base)
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Trade Name Manufacturer Country Year Introduced
Amphocortrin CR Warner-Lambert u.s. 1963

Raw Materials

Amphomycin
Calcium Hydroxide

Manufacturing Process

The process for producing amphomycin comprises cultivating a strain of Streptomyces canus
in an agueous, nutrientcontaining carbohydrate solution under submerged aerobic condi-
tions until substantial antibacterial activity is imparted to the solution and then recovering
the soproduced amphomycin from the fermentation broth,

The process of decolorizing solutions of amphomycin then involves treatment with activated
charcoal, followed by the steps of {1) extracting the antibiotic into a water-immiscible or-
ganic solvent under strongly acid conditions or precipitating the amphomycin from aqgueous
solution by adjusting the pH to a point within the range of pH 3.0 to 4.0, (2) removing im-
purities from strongly acid, aqueous solution of amphomycin by extraction of the impurities
with methyl isobutyl ketone and amy| acetate, {3) extracting the amphomycin from astrongly
acid solution in butano! by the use of water having a pH higher than 4, {4) extracting the
amphomycin from solution in water-immiscible organic solvent into water whose pH is greater
than 6.0, (5) precipitating amphomycin from solution by formation of insoluble derivatives
of the basic function, and (6) precipitating amphomycin from solution by formation of in-
soluble derivates of the acidic function.

The amphomyecin is then converted to the calcium salt with calcium hydroxide,
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Heinemann, B., Cooper, |.R. and Kaplan, M.A,; U.S, Patent 3,126,317; March 24, 1964, as-
signed to Bristol-Myers Co.

AMPHOTERICIN B

Therapeutic Function: Antifungal

Chemical Name: [1R-(1R*,3S*5R*,6R*9R*,11R*,155* 16R",17R*,185*,19E,21E,23E,
25E,27E,29E,31E,33R*,368*,36R*,375*)] -33-[(3-amino-3,6-dideoxy-f-D-manno-
pyranosyljoxy]-1,3,5,6,9,11,17,37-octahydroxy-15,16,18-trimethyl-13-ox0-14,39-dioxa-
bicyclo{33.3.1] nonatriconta-19,21,23,25,27,29,31-heptaene-36-carboxylic acid

Common Name: —

Structural Formula: oR

OR
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Chemical Abstracts Registry No.: 1397-89-3

Trade Name Manufacturer Country Year Introduced
Fungizone Squibb u.s. 1958
Ampho-Moronal Heyden W. Germany -
Fungizone Squibb France 1969
Amphocyciine Squibb France -
Amphozone Squibb - ] -
Fungilin Squibb UK. -
Fungilin Squibb Italy -
Fungizone Squibb-Sankyo Japan -
Mystectin Heyden W, Germany —

Raw Materiais

Carbohydrates

Streptomyces nodosus
Manufacturing Process

The process for producing amphotericin comprises cultivating a strain of Streptomyces
nodosus in an aqueous nutrient medium comprising an assimilable, fermentable carbohydrate
and an assimilable organic nitrogen source, under submerged aerobic conditions, until sub-
stantial antifungal activity is imparted to the medium and recovering amphotericin from

the medium, :
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Dutcher,J.D., Gold,W., Pagano,J.F.and Vandeputte, J.; U.S. Patent 2, 908,611; October 13,
1959; assigned to Olin Mathieson Chemical Corporation

AMPICILLIN

Therapeutic Function: Antibacterial

Chemical Name: 6-{D-amino-{2-phenylacetamido)] 3,3-dimethy!-7-0x0-4-thia-1-azabicyclo-
[3.2.0] heptane-2-carboxylic acid

Common Name: D-a-aminobenzylpenicillin

Structural Formula: COOH
o CHy
N 1
""‘z ! CHy
CgMy— CHCONR

Chemical Abstracts Registry No.: 69-534

Trade Name Manufacturer Country Year Introduced
Binotal Bayer W. Germany 1962



Trade Name

Penicline
Penbritin
Penbritin
Omnipen
Ampisint
Acucillin
Adobacillin
Albipen
Alfasilin
Almopen
Alpen
Amblosen
Amcill
Amfipen
Amfipen
Amipenix
Ampen
Ampen
Ampensaar
Ampibeta
Ampibiotic
Ampicil
Ampicillina Pharmax
Ampicillina Pierret
Ampicina
Ampicyn
Ampifen
Ampikel
Ampilan
Ampiland
Ampilisa
Ampilux
Ampimed
Ampinebiot
Ampinova
Ampinoxi
Ampiopen
Ampi-Plena Simple
Ampisil
Ampisina
Ampi-Tablinen
Ampitex
Ampivax
Ampixyl
Amplenil
Amplibios
Amplicid
Amplipen
Amplipenyl
Ampliscocil
Amplisom
Amplital
Amplizer
Anhypen
Anidropen
Anticy!
A-Pen

Manufacturer

Delagrange
Ayerst
Beecham
Wyeth

Proter

Fuji

Tobishi

Gist Brocades
Fako

Gist Brocades
Lederle
Hoechst
Parke-Davis
Gist Brocades
Schering

Toyo Jozo
Medosan

ICN
Chephasaar
Violani-Farmavigor
Ottolenghi
Ausonia
Pharmax
Pierrel

Sigma Tau
Protea
Intersint
Dreikehl

tbern
Landerlan
Lisapharma
Tubi Lux Pharma
Aristochimica
Bertran Hathor
Cheminova Espanola
Therapia

lbern

Pradel
Dif-Dogu
Mustafa Nevzat
Sanorania
Neopharmed
Ripari-Gero
Pharma-Plus
Orma
Panther-Osfa Chemie
Cifa

Labif

ISF

1.C.1.

Isom
Farmitalia Carlo Erba
O.F.F.

Gist Brocades
Wyeth

San Carlo
Orion

Country

Turkey
U.s.

W. Germany
U.s.
UK,

W. Germany
Japan
|taly
Canada
W. Germany
ltaly
Italy
ltaly
Italy
Italy
Italy
Australia
Italy
Spain
taly
Spain
Italy
Italy
Italy
Spain
Spain
Spain
Italy
Spain
Turkey
Turkey
W. Germany
Italy
italy
Switz.
Italy
Italy
{taly
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Finiand

Ampicillin

Year Introduced

1963
1963
1963
1966
1969
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Trade Name

Argocillina
Austrapen
Benusel
Bio-Ampi
Biocellina
Bionacillin
Bonapicillin
Britapen Oral
Britcin
Bropicitina
Cilleral
Citicil
Combipenix
Copharcilin
Deripen
Doktacillin
Domicillin
Drisilin
Espectrosira
Eurocillin
Farmampil
Fidesbiotic
Fortapen
Geycillina
Gramcillina
Grampeni!
Guicitrina
Hostes Pedriatico
Ikapen
Isocillin
twacillin
Lampocillina Orale
Lifeampil
Marisilan
Makrosilin
Maxicilina
Napacil
NC-Cillin
Negopen
Nuvapen
Orocilin
Overcillina
Overcillina
Pen Ampil

Penbrock
Penibrin
Penimic
Peninovel
Penisint B.G.
Penoral
Penorsin
Pentrex
Pentrexyl
Pharcillin
Platocillina
Plumericin
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Manufacturer

Beta
[o1]]
ICN
Donatello
Magis
Takata
Taiyo
Federico Bonet
DDSA
Byk Golden
Bristol-Banyu
C.T.
Toyo Jozo
Cophar
Schering
Astra
Dainippon
Drifen
Clariana
Borromeo
Gazzinj
Fides
Continental Pharma
Geymonat
Caber
Argentina
Perga
Lando
Ikapharm
Kanto
fwaki
Sidus
Lifepharma
Wakamoto
Atabay
Antibioticos
Montefarmaco
Nippon Chemiphar
Deva
Cepa
Isa
Lepetit
Archifar
Nuovo. Const,
Sanit. Naz,
Beecham
Teva
SS Pharm,
Larma
Boniscontro
Nobel
Wassermann
Banyu
Gaienika
Toyo Pharm
Crosara
Torlan

Country

Italy
Australia
ftaly
Italy
Japan
Japan
Spain
U.K.
Japan
Italy
Japan
Switz,
W. Germany
Japan
Turkey
Spain
italy
Italy
Spain
Belgium
ltaly
ttaly
Argentina
Spain
Argentina
Israel
Japan
Japan
Italy
Spain
Japan
Turkey
Spain
Italy
Japan
Turkey
Spain
Brazil
Italy
Italy

Italy
israel
Japan
Spain
Italy
Turkey
Spain
Japan
Yugoslavia
Japan
Italy
Spain

Year Introduced
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Trade Name Manufacturer Country Year Introduced
Policilin Bristo! - -
Polycillin Bristol u.s. —_
Principen Squibb u.s. -
Quimetam Quimicos Unidos Spain -
Radiocillina Radium Pharma I1taly —
Recenacillin Maruko Japan -
Resan Alacan Spain -
Rivocillin Rivopharm Switz, -
Saicil Libra Italy -
Sentapent Kimya Evi Turkey -
Sernabiotic Libra Italy -
Sesquicillina {ta Italy -
Sintopeny| Assculapius ltaly -
SK-Ampicillin SK&F U.Ss. -
Togram Morgens Spain -
Tokiocillin Isei Japan -
Totacillin Beecham Japan -
Totaciox Beecham Japan -
Totalciclina Benvegna Italy -
Totapen Bristol France -
Trafarbiot Novopharma Spain -
Ultrabion Lifasa Spain -
Vastacyn Ankerfarm Italy -
Vexampil | fi italy -
Viccillin Meiji Japan —

Raw Materials

a-Aminophenylacetic Acid
Ethyl Chlorocarbonate
6-Aminopenicillanic Acid

Benzyl Chlorocarbonate
Hydrogen

Manufacturing Process

a-Carbobenzyloxyaminophenylacetic acid (0.1 mol), which is obtained by the reaction of
equivalent quantities of a-aminophenylacetic acid and benzy!l chlorocarbonate in aqueous
sodium hydroxide, dissolved in dry acetone is stirred and cooled to approximately -5°C.

To this there is added dropwise with continued cooling and stirring a solution of ethyl
chlorocarbonate {0.1 mol), After approximately 10 minutes, the acylating mixture is cooled
to about -5°C and then is slowly added to a stirred ice-cold mixture of 6-aminopenicillanic
acid (0.1 mol), 3% sodium bicarbonate solution (0.1 mol) and acetone. This reaction mix-
ture is allowed to attain room temperature, stirred for an additional thirty minutes at this
temperature and then is extracted with ether,

The extracted aqueous solution is covered with butanol and the pH adjusted to 2 by the
addition of N HCI. The acidified aqueous phase is extracted with butanol, the pH of the
aqueous phase being adjusted to pH 2 each time. The combined butanol solutions which
contain the free acid, a-carbobenzyloxyaminobenzylpenicillin, are washed with water, and
are then shaken with water to which sufficient 3% sodium bicarbonate has been added to
bring the aqueous phase to pH 7. The process of washing and shaking is repeated with
fresh water and bicarbonate solution. The combined aqueous solutions are washed with
ether and then are evaporated under reduced pressure and low temperature. The product,
the sodium salt of a-carbobenzyloxyaminobenzylpenicillin, is obtained as a yellow solid
in a yield of 65%.

A suspension of palladium on barium carbonate (3.7 grams of 30%) in water (20 n)I) is
shaken in an atmosphere of hydrogen at room temperature. The catalyst is then filtered
and washed well with water, care being taken that it does not become dry. A solution of the
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sodium salt of a-carbobenzyloxyaminobenzylpenicillin (4 grams) in water (20 ml) is added
to the pretreated catalyst and the suspension is shaken in an atmosphere of hydrogen at
room temperature and pressure for one hour. The catalyst is then filtered off, washed
well with water, and the combined filtrate and washings adjusted to pH 7 with N hydro-
chioric acid. The resulting solution is evaporated in vacuo at a temperature below 20°C
to give a-aminobenzylpenicillin (2.4 grams, 74% yield), which is assayed at approximately
48% pure by the manometric method.
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Home Products Corporation

AMPICILLIN TRIHYDRATE

Therapeutic Function: Antibacterial
Chemical Name: See Ampiciliin
Common Name: —

Structural Formula: See Ampicillin

Chemical Abstracts Registry No.: 7177-48-2

Trade Name ‘Manufacturer Country Year Introduced
Polycillin Bristol U.s. 1963
Principen Squibb uU.s. 1967
Amcill Parke Davis u.s 1968
Alpen Lederle u.s 1969
Totacillin Beecham u.s 1970
Pensyn Upjohn u.s 1972
Ro-Ampen Rowell uU.s 1972
Pen A Pfizer us 1972
Trimox Squibb uU.s. 1978
AB-PC Tojo Jozo Japan -
Acillin ICN - -
Amblosin Hoechst - -
Amcap Circle u.s. -
Amperil Geneva Drugs u.s. -
Ampexin Therapex Canada -
Ampical Uva France -
Ampichelle Rachelle U.s. -



Trade Name

Ampicil
Ampiciman
Ampi-Co
Ampifar
Ampikel
Ampilag
Ampileta
Ampi-Oral
Ampiorus
Ampiscel
Ampixyl
Ampi-Zoja
Amplin
Arcocillin
Benusel
Binotal
Cetampin
Cetampin
Cimexillin
Cymbi

Citicil
D-Amp
D-Cillin
Delcillin
Divercillin
Dumopen
Dur Ampicillin
Espimin-Cilin
Fuerpen
Gobemicina Simple
Helvecillin
Lifeampil
Morepen
Novoexpectro
Penbristo!
Penimaster
Peninovel
Pentraxyl
Pentrexyl Oral
Pentricine
Poenbiotico
Prestacilina
Q| Damp
Rosampline
Servicillin
Standacillin
Sumipanto Oral
Texcillin
Trafarbior
Trafacilina
Vampen
Vidopen

Raw Materials

Manufacturer

Jeba
Liberman
Coastal
Benedetti
Dreikehl
Lagap

Letap
Biologia Marina
Horus
Rachelle
Pharma-Plus
Zoja
Winston

ICN

ICN

Bayer

CTA Pharma
Scarium
Cimex
Dolorgiet
C.T.
Dunbhall
Dunbhall
Marlop
Ascher
Dumex
Durachemie
Spyfarma
Hermes
Normon
Helvepharm
Lifepharma
Morejon
Aldon
Bristol-Myers
Liade

Larma
Bristol
Antibioticos
Ibsa

Poen

Pental
Mallinckrodt
Rosa-Phytopharma
Servipharm
Biochemie
Asla

First Texas
Novopharma
Bago
Vangard
Berk

Ampicillin Beta Naphthalene Sulfonate

Secondary Amines

Switz,
Switz.
Switz,

W. Germany
{taly

Denmark
W. Germany
Spain
Spain
Spain
Switz,
Spain
Spain
Spain
Austria
Spain
Spain
Spain
Switz.
Argentina
Spain
U.s.
France
Switz,
Austria
Spain
U.s.
Spain
Argentina
U.S.

UK.

Ampicillin Trihydrate

Year Introduced

89
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Manufacturing Process

The known methods for the preparation of D-(-)-a-aminobenzylpenicillin by the acylation
of 6-aminopenicillanic acid result in the preparation of aqueous mixtures which contain,

in addition to the desired penicillin, unreacted 6-aminopenicillanic acid, hydrolyzed acylat-
ing agent, and products of side reactions such as the products of the acylating agent reacted
with itself and/or with the desired penicillin, as well as other impurities.

The D-(-}-@x-aminobenzylpenicillin may then be recovered from the aqueous reaction mix-
ture by concentration to small volume and recovering the product by filtration. However,
due to the fact that anhydrous D-(-)-a-aminobenzylpenicillin is soluble in water to the
extent of about 20-25 mg/mi at 20°-25°C, it is very difficult to recover the product in high
yields. Furthermore, the recovered D-(-)-a-aminobenzylpenicillin may be obtained in the
form of a monohydrate. The monohydrates (as well as the dihydrates) of D-(-)-c-amino-
benzylpenicillin possess poor biological stability.

The trihydrate which is obtained in high yieids, is relatively insoluble in water, possesses
high biofogical stability and can be obtained by contacting, at a temperature not above

60°C, an acid addition salt of D-(-)-a-aminobenzylpenicillin with an amine in a water-

immiscible solvent containing at least 3 mols of water per mol of such penicillin.

The following is an example of the conduct of such a process. To a vigorously agitated
mixture of 100 m| of methyl isobutyl ketone there are added at 25° to 30°C 15 ml of
water and 10 ml of a mixture of secondary amines.

To this mixture there is then added slowly over a period of 30 minutes 10 grams of D-(-)-
a-aminobenzylpenicillin beta-naphthatene suifonate. The mixture is agitated for 3 hours at
25°-30°C. The product, D-(-}-a-aminobenzylpeniciltin trihydrate precipitates and is collected
by filtration. The filter cake of the product is washed several times with methy! isobutyl
ketone and is dried at 40°C. The product is obtained in about a 90% yield and has a po-
tency of 865 mcg/mg. It is determined by Karl Fischer analysis to have a moisture content
of 13.4% by weight.
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AMRINONE

Therapeutic Function: Cardiotonic
Chemical Name: 3-Amino-5-(4-pyridinyl)-2(1H)-pyridinone
Common Name: —

Structural Formula: NH,
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Chemical Abstracts Registry No.: 60719848

Trade Name Manufacturer Country Year Introduced
Inocor Sterling Winthrop Philippines 1982
Inocor Sterling Winthrop Mexico 1983
Wincoram - - -

Raw Materials

3-Nitro-5-{4-pyridinyl)-2(1H) pyridinone
Hydrogen

Manufacturing Process

A mixture containing 10 g of 3-nitro-5-(4-pyridiny!)-2{1H)-pyridinone, 200 m! of dimethy]i-
formamide and 1.5 g of 10% palladium-on-charcoal was hydrogenated under pressure {50 psi)
at room temperature until the uptake of hydrogen ceased {about 30 minutes), The reaction
mixture was filtered through infusorial earth and the filtrate was heated in vacuo to remove
the solvent. The residual material was crystallized from dimethyiformamide, washed succes-
sively with ethanol and ether, and dried in a vacuum oven at 80°C for 8 hours to yield 6 g of
3-amino-5-(4-pyridiny!}-2(1H)-pyridinone, meiting point 294° to 297°C with decomposition,
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ANCITABINE HYDROCHLORIDE

Therapeutic Function: Antineoplastic

Chemical Name: 2,3,3a9a-Tetrahydro-3-hydroxy-6-imino-6H-furo[2,3';4 5]oxazolo[3,2-a]-
pyrimidine-2-methanoi

Common Name: —

Structural Formula: -

l]\xl

HOCH, (base)

OH

Chemicel Abstracts Registry No.: 10212-25-6; 31698-14-3 (Base)
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Trade Name Manufacturer Country Year Introduced
CycloC Kohjin Japan 1975

Raw Materials

Uridine Acetic Anhydride
Trityl Chloride Phosphorus Pentasulfide
Imidazole Ammonia
Thiophosgene Bromine

Hydrogen Sulfide Hydrogen Chloride
Acetic Acid

Manufacturing Process

A series of reaction steps may be employed in which: (1) Uridine is reacted with trity! chioride
to give 5'-o-trityluridine; (2) Imidazole is reacted with thiophosgene and that product reacted
with the 5'-0-trityluridine to give 2,2'-anhydro-1-(5'-0-trity! 3-D-arabinofuranosyl)uracit; (3)
The preceding uracil product is converted to the thiouracil using hydrogen sulfide; (4) The trityl
group is removed by treatment with 80% acetic acid; (5) A triacetylated product is obtained
using acetic anhydride; {6) A dithiouracil is prepared from the uracil intermediate using phos-
phate pentasulfide.

Preparation of 1-(3D-arabinofuranosyl)- 2-thiocytosine: A solution of 2.0 gof 1-(2,3'5"-0-
triacetyl-B—D-arabinofuranosyl)-2,4-dithiouracil in 100 ml of methanol is saturated with anhy-
drous ammonia at 0°C. The mixture, in a glass liner, is heated in a pressure bomb at 100°C
for three hours. The reaction mixture is concentrated to a gum in vacuo, and most of the by-
product acetamide is removed by sublimation at 60°C/0.1 mm. The residue is chromato-
graphed on 100 g of silicagel. Elution of the column with methylene chloride-methanol mix-
tures with methano! concentrationsof 2~25% gives fractions containing acetamide and a series
of brown gums. The desired product is eluted with 30% methanol-methylene chloride to give
a total yield of 0.386 g (30%}, MP 175°-180°C (dec.). Recrystallization from methanol-iso-
propanol furnishes an analytica! sample, MP 180°-182°C {(dec.).

To a solution of 80 mg of 1-(3D-arabinofuranosyl)-2-thiocytosine in 12 mi of water is added
dropwise 3 ml of a 1M bromine solution in carbon tetrachioride. At this point the color of
the bromine persists for about 2-3 minutes after each addition. The unreacted bromine is
blown off with a stream of nitrogen, and the reaction mixture is concentrated to a syrup

in vacuo using a bath temperature less than 50°C. The residue is evaporated three times with

10 ml portions of ethanol, whereupon it crystallizes. The product is triturated with cold
ethanol and with ether to obtain 17 mg of 2,2’-anhydro-1-(8-D-arabinofuranosyl)cytosine
hydrobromide, MP 240°C (dec.).

Treatment of the hydrobromide with a slight excess of ethanolic ammonia yields the base
which may then be converted to the hydrochloride,
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ANGIOTENSIN AMIDE

Therapeutic Function: Vasoconstrictor
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Chemical Name: L-asparaginyl-L-arginyl-L-valyl-L-tyrosyl-L-valyl-L-histidy}-L-protyl-L-
phenylalanine
Common Name: —

Structural Formula: HaN_ 0

| HaC_  _CHa HsC

OH
H-—Asn-Arg-Val-Tyr-Val-His -Pro-Phe — OH

Chemical Abstracts Registry No.: 53-73-6

Trade Name Manufacturer Country Year Introduced
Hypertensin Ciba W. Germany 1961
Hypertensin Ciba U.s. 1962

Raw Materials

L-Asparaginyl-L-arginyl|-L-valyl-L-tyrosyl-L-valyl-L-histidyl-L-prolyl-L-phenylalanine
methyl ester trihydrochloride
Sodium hydroxide

Manufacturing Process

48 mg (0.042 mmol) of L-asparaginyl-L-arginy|-L-valy!-L-tyrosyl-L-valyl-L-histidy|-L-prolyl-L-
phenylalanine methy! ester trihydrochloride are suspended in 0.5 m| of methanol, and treated
gradually in the course of one hour with 0.3 ml of N-caustic soda solution {about 7 equiva-
fents) so that the pH value of the solution is maintained between 10.5 and 11,5. After afurther
30 minutes the solution is freed from methanol under vacuum at room temperature, adjusted
with 1N-acetic acid to pH 7.4 and lyophilized, The residual mixture of free peptide and in-
organic salts (79 mg) is fractionated by countercurrent distribution in the system butano!/0.1
N-ammonijum hydroxide, The pure octapeptide is obtained as a colorless powder which is
soluble in water and methano!l, more sparingly soluble in ethanol, and insotuble in acetone.
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Merck index 674

Kleeman & Engel p. 55

I.N.p. 89

Schwyzer, R., Iselin, B,, Kappeler, H,, Ritter, W. and Riuiker, B.; U.S. Patent 2,978,444;
April 4, 1961, assigned to Ciba Pharmaceutical Products, Inc,

ANILERIDINE DIHYDROCHLORIDE

Therapeutic Function:  Narcotic analgesic

Chemical Name: 1-[2-(4-aminophenyt)ethy!] -4-phenyl-4-piperidinecarboxylic acid ethyl
ester dihydrochloride
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Common Name: —

Structural Formula: CO0C oHy
HoN CHaCH—N (base)

Celly

Chemical Abstracts Registry No.: 126-12-5; 144-14-9 (Base)
Trade Name Manufacturer Country Year Introduced
Leritine HCI Merck Sharpe & Dohme uU.s. 1958
Apodol Tabs Squibb U.s. 1965
Leritine Merck-Frosst Canada -

Raw Materials
B‘(D-Aminophenyl)ethyl Chloride Sodium Carbonate

4-Phenyl-d4carbethoxy Piperidine Carbonate Hydrogen Chloride

Manufacturing Process

A mixture of 7.8 grams (0.05 mol) of 8-(p-aminophenyi)ethyl chloride hydrochloride, 12.5
grams (0.025 mol) of 4-phenyl-4-carboethoxypiperidine carbonate, 10.5 grams (0.125 mol)
sodium bicarbonate, and 100 cc of anhydrous ethanol are mixed, stirred and heated under
reflux for a period of approximately 40 hours and then concentrated in vacuo to dryness.
The residual material is triturated with 50 cc of water, decanted, washed by decantation
with an additional 50 cc of water, and then dried in vacuo to give N-{8-(p-aminophenyl)-
ethyl] -4-phenyl-4-carboethoxypiperidine.

The N-[8-(p-aminophenyl)ethyi]-4-phenyl-4-carboethoxypiperidine is dissolved in 50 cc of
hot anhydrous ethanol, an excess (about 20 cc) of 20% aicoholic hydrochioric acid solu-
tion is added; upon scratching the side of the container crystals form. One hundred cubic
centimeters of ether are then added to the mixture, the ethereal mixture is cooled, and the
crystalline material which precipitates is recovered by filtration, washed with ether, and
dried to give 12.7 grams of N-{f-(p-aminophenyl)ethyl] -4-phenyl-4-carboethoxypiperidine
dihydrochloride which can be further purified by recrystaliization from ethano!l or meth-
anol to give substantially pure material; MP 275°277°C.

References
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Kleeman & Engel p. 56

OCDS Vol. 1 p. 300 (1977)

{.N.p.90

Weijlard, J. and Pfister, K., [11; U.S. Patent 2 966,490; December 27, 1960; assigned to
Merck & Co., inc.

ANISINDIONE

Therapeutic Function: Anticoagulant
Chemical Name: 2-(4-methoxyphenyl)-1H-indene-1,3{2H}-dione

Common Name: Anisindandione
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Structural Formula: OCHy

Chemical Abstracts Registry No.: 117-37-3

Trade Name Manufacturer Country Year introduced
Miradon Schering u.s. 1960
Unidone Unilabo France 1964
Unidone Centrane France -

Raw Materials

p-Methoxybenzaldehyde
Sodium Ethoxide
Phthalide

Manufacturing Process

To a hot solution of 20.6 g of sodium in 400 m! of absolute ethanol, there is added a solution
of 110 g of phthalide and 110 g of p-methoxybenzaldehyde. A vigorous reaction ensues and
one-half of the alcohol is distilled off over a two hour period. Ice and water are added to the
red solution and the diluted solution is acidified with hydrochloric acid. The resulting gum
solidifies and the aqueous phase is removed by decantation, The crude solid is recrystallized
twice from two liters of ethanol yielding 2-(p-methoxypheny!})-1,3-indandione as pale yellow
crystals, MP 165°-156°C.
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Merck Index 690

Kleeman & Engel p. 57

OCDS Vol. 1 p. 147 (1977)
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REMp.828

Sperber, N.; U.S. Patent 2,899,368; August 11, 1959; assigned to Schering Corporation

ANISOTROPINE METHYLBROMIDE

Therapeutic Function:  Anticholinergic

Chemical Name: endo-8,8-dimethyi-3-[{1-0xo0-2-propylipentyljoxy] -8-azoniabicyclo[3.2.1 ]-
octane bromide

Common Name: Octatropine methyl bromide
Structural Formula: i 9
CHy cH

Nfo

Br-

ooc<':ﬂc112cﬂzcn3
CH,CH,CBy




96 Pharmaceutical Manufacturing Encyclopedia

Chemical Abstracts Registry No.: 80-50-2

Trade Name Manufacturer Country Year Introduced
Valpin Endo (Du Pont) u.s. 1963
Valpinax Crinos ttaly 1966
Valpin Lacer Spain -
Valpin Sankyo Japan -

Ravs Materials

Tropine
Di-n-Propyl Acetyl Chloride
Methyl Bromide

Manufacturing Process

Preparation of Di-n-Propy! Acety! Tropine Hydrochloride: Tropine (11.12 grams) was dis-
solved in 100 ml of anhydrous pyridine and to this solution was added 15.64 grams of di-
n-propyl acetyl chloride. The mixture was refluxed for 6 hours. This solution was then
cooled and the pyridine removed in vacuo. The residue was dissolved in chloroform. The
chloroform solution was washed with 10% hydrochioric acid to remove the residual trace
of pyridine. The hydrochioride of the product ester is soluble in chloroform and is not
extracted from chloroform by hydrochloric acid. This is an unexpected property.

The chloroform solution of the hydrochloride was dried over anhydrous calcium sulfate,
and evaporated to dryness, leaving a semisolid residue of product ester hydrochloride.
This was recrystallized from chloroform-hexane mixture, MP 186°C.

Preparation of the Methy! Bromide: To the acetone solution of the free base was added
an acetone solution, containing an excess of methy! bromide. Within a few minutes the
methobromide started to crystatlize. The mixture was allowed to stand for several hours.
The crystallized solid was filtered, and additional product was obtained by evaporation of
the filtrate. The yield was nearly quantitative. After recrystallization from acetone, the
product melted at 329°C.

References

Merck Index 693
Kieeman & Engel p, 655
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1.N. p. 699

REM p.913

Weiner, N. and Gordon, S.M,; U.S. Patent 2,962,499; November 29, 1960; assigned to Endo
Laboratories, Inc.

ANTAZOLINE HYDROCHLORIDE

Therapeutic Function: Antihistaminic
Chemical Name: 4 5-Dihydro-N-phenyl-N-{phenylmethyl}-1H-imidazole-2-methanamine
Common Nama: Imidamine

Structural Formula:

H
N _ CH,N—C_H
\,r 2y Cels (base)
[ x  CHaCeHs



Chemical Abstracts Registry No.: 2508-72-7; 91-75-8 (Base)

Trade Name

Antistine HCI
Antistine
Antistine
Antasten
Arithmin
Azalone
Histotab
Phenazoline

Raw Materials

Manufacturer
Ciba
Ciba Geigy
Ciba
Ciba
Lannett
Smith, Miller & Patch
Boots
Polfa

2-Chloromethylimidazoline HCI

N-Benzylaniline

Hydrogen Chloride

Manufacturing Process

15.4 parts of 2<chloromethylimidazoline-hydrochloride, 45.8 parts of N-benzylaniline and

Country

u.s.

France

W. Germany
U.s.

u.s.

UK.
Potand

Antrafenine

Year Introduced

1948
1948

97

1850 parts of alcohol are heated in an oif bath at 100°to 110°C. After distilling off the alcohol,

the reaction mass is maintained at this temperature for a further 3 hours and then triturated
with water and 10 parts of sodium bicarbonate. The unconsumed benzylaniline is extracted
with ether and the aqueous sofution neutralized with dilute hydrochloric acid. By evaporating
this solution and extracting the residue with alcohol there is obtained 2-{N-phenyl-N-benzyl-

aminomethyl)-imidazoline-hydrochloride in the form of colorless crystals of melting point

227°to 229°C.
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Miescher, K. and Klarer, W.; U.S. Patent 2,449 ,241; September 14, 1948; assigned to Ciba

Pharmaceutical Products, Inc.

ANTRAFENINE

Therapeutic Function: Analgesic

Chemical Nama: 2-(4'-m-Trifluoromethylpheny!piperazino)-ethy! 2-(7'-trifluoromethyl-

4'-quinolyl-amino)-benzoate

Common Name: —

Structural Formula: /I 7
N N-CH,CH,0CO NH
@

CF,

Chemical Abstracts Registry No.: 55300-29-3

N

CF,
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Trade Name Manufacturer Country Year Introduced
Stakane Dausse France 1977

Raw Materials

Allyl 2-{7*-Trifluoromethyl|-4*-quinolinyt-amino)benzoate
2-(4’-m-Trifluoromethylpheny!-piperazino)ethanol
Sodium

Manufacturing Process

A mixture of 18.65 g (0.05 mol} of allyl 2-{7'-trifluoromethyi-4‘’-quinolylamino)-benzoate,
16.2 g {0.059 mol) of 2-(4'-m-trifluoromethyiphenyl-piperazino)-ethanol, 150 ml of anhy-
drous toluene and 0.03 g of sodium is heated under reflux for 2% hours, while the allyi alco-
hol formed during the reaction is slowly removed by distiilation, A slight amount of insoluble
matter is filtered off and the toluene is evaporated from the filtrate, The residue is dissolved
in a mixture of methylene chloride and acetone (8:2) and this solution is passed through a
silica column. Elution is carried out with the same mixture of solvents and the eluate is
collected in 50 m! fractions. These fractions are examined by thin layer chromatography.,
Those which contain the desired almost pure ester are combined and the solvent is driven
off from them, The residual product is triturated in a mixture of ether and petroleum ether,
filtered off and dried. 16.8 g (yield 57%) of 2-{4’-m-trifluoromethylphenyl|-piperazino)-
ethyl 2-(7'-trifluoromethyl-4’-quinolylamino)-benzoate, melting point 88° to 90°C, are thus
isolated,

References
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DFU 2 (12) 786 (1977)

Kleeman & Engel p. 57

DOT 14 {2) 565 (1978)

I.N.p.94

Giudicelli, D.P.R.L., Najer, H., Manory, P.M.J. and Dumas, AP.F.; U.S, Patent 3,935,229;
January 27, 1976; assigned to Synthelabo

APALCILLIN SODIUM

Therapeutic Function: Antibacterial

Chemical Name: 6-[[[[(4-Hydroxy-1,5-naphthyridin-3-yi)carbonyl] amino] -pheny! acety!} -
amino] -3,3-dimethy|-7-0x0-4-thia-1-azabicyclo[3.2.0] -heptane-2-carboxylic acid

Common Name: D-0-{4-Hydroxy-1 5-naphthyridine-3-carbonamidolbenzylpenicillin

Structural Formula:

H H
H | S, CHgy
CON:--¢ —CONH
(I: H j;,(_\ﬁma
s " coon
Chemical Abstracts Registry No.: 63469-19-2
Trade Name Manufacturer Country Year Introduced

Lumota Thomae W. Germany 1982
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Raw Materials

Phenacy!-6-aminopenicillate HCI Sodium Bicarbonate
D-Phenytglycyl Chloride HCI Sodium Thiophenoxide
4-Hydroxy-1,5-naphthyridine-3- Triethylamine

carboxylic acid-N-succinimide ester
Manufacturing Process

(a) Preparation of 6-D-G-aminobenzyipenicillin phenacy! ester: To a suspension of phenacy!
6-aminopenicilianate hydrochloride (1.85 g) and D-phenylgiycyl chioride hydrochloride {1.29
g) in dichloromethane (20 ml), sodium bicarbonate (1.05 g) was added, and the resultant mix-
ture was stirred while cooling with ice for 6 hours. The reaction mixture was filtered to elimi-
nate the by-produced sodium chloride. The filtrate was admixed with isopropanol and con-
centrated under reduced pressure by the aid of a rotary evaporator. After the evaporation of
dichloromethane, the precipitate was collected by filtration to give the objective compound

in the form of the hydrochloride {2.19 g) MP 142°to 148°C (decomposition},

(b) Preparation of D-&-(4-hydroxy-1,56-naphthyridine-3-carbonamido)benzylpenicillin: To a
solution of 6-D--aminobenzy!penicillin phenacy! ester {(hydrochloride) (2.01 g) and triethyl-
amine {0.808 g) in dimethylformamide (20 mi), 4-hydroxy-1,5-naphthyridine-3<arboxylic
acid N-succinimide ester [(MP 310°to 311°C (decomposition)}] {1.15 g) was added while cooling
with ice, and the resultant mixture was stirred for 1 hour, Stirring was further continued at
room temperature for 2 hours. After cooling with ice, 1% sodium bicarbonate solution (100
ml) was added thereto. The precipitated crystals were collected by filtration, washed with
water and dried over phosphorus pentoxide to give D-(a4-hydroxy-1,5-naphthyridine-3-
carboxamido)benzylpenicillin phenacy! ester (2,17 g).

The above product was dissolved in dimethylformamide (65 mi), sodium thiophenoxide
(0.89 g} was added thereto, and the resultant mixture was stirred at room temperature for

1 hour. To the resultant mixture, acetone (650 mi} was added, and the separated crystals
were collected by filtration and washed with acetone and ether in order to give the objective
compound in the form of the sodium sait (1.3 g}.

In the above procedure, the use of 4-hydroxy-1,5-naphthyridine-3-carbony! chloride in place
of 4-hydroxy-1,5-naphthyridine-3-carboxylic acid N-succinimide ester can also afford the
same objective compound as above. The use of sodium thio-n-propoxide in piace of sodium
thiophenoxide can also give the objective compound in the form of the sodium salt.

References
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DFU 4 (3) 225 (1979)

DOT 19 (2) 110 (1983}

I.N.p.94

Yamada, H., Tobiki, H., Nakatsuka, I., Tanno, N,, Shimago, K. and Nakagome, T.; U.S, Pat-
ent 4,005,075; January 25, 1977, assigned to Sumitomo Chemical Co., Ltd.

APAZONE

Therapeutic Function: Antiarthritic

Chemical Name: 5-(dimethylamino)-8-methyl-2-propyl-1H-pyrazolo[1,2-a] [1,2,4] benzo-
triazine-1,3(2H)-dione

Common Name: Azapropazone
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Structural Formula: fﬁ_:Calﬁ
HSC\C[N\N
x)\u(axa),

Chemical Abstracts Registry No.: 113539-59-8

Trade Name Manufacturer Country Year Introduced
Prolixan Siegfried W. Germany 1970
Prolixan Siegfried Switz, 1970
Cinnamin Nippon Chemiphar Japan 1971
Rheumox Robins U.K, 1976
Prolixan Logeais France 1976
Prolixan Malesci Italy 1977
Prolixan Embil Turkey -
Prodisan Embil Turkey -
Prodisan Roche - -
Prolix Roche - —
Prolixano Leo - -
Rheumox Robins U.S. -
Xani Farmakos Yugoslavia -

Raw Materials

3-Dimethylamino-{1,2-Dihydro-1,2 4-benzotriazine) Sodium
Diethyl Propyl Malonate Hydrogen
3-Dimethylamino-1,2,4-benzotriazine Oxide Triethylamine

Propy!t Malonyl Chloride

Manufacturing Process

The following describes two alternatives for the synthesis of the closely related butyl analog.

Alternative (a): In a three-neck flask with descending condenser to 3.8 grams of 3-dimethyl-
amino-(1,2-dihydro-1,2,4-benzotriazine} are added 0.52 gram metallic sodium, dissolved in

a small volume of absolute alcohol, 4.5 g of diethylbutylmalonate (diethylpropyimalonate for
Apazone) and 15 ml of xylene, in a nitrogen atmosphere. The mixture is heated for 2 hours

to 70°C, then for 3 hours to 110°130°C and for one more hour to 150°C, slowly distilling off
the alcohol and most of the xylene, To the resuliting light brown colored mass are added 200
mi of water. The resulting solution is extracted twice with ether or benzene and afterwards
acidified with HCI. Yield 3.6 g of 1,2-butylmalony!-3-dimethylamino-(1,2-dihydro-1,2,4-ben-
zotriazine). After crystallization from alcohol the melting point is 189°-190°C.

Alternative (b): 3-Dimethylamino-1,2,4-benzotriazine-oxide is shaken in the presence of
Raney nicket in 15 volume parts of an alcohol-acetic acid (9:1) mixture in a hydrogen
atmosphere. The mixture absorbs 2 mols hydrogen per 1 mol starting material. Hydro-
genation can also be effected using a paltadium catalyst with a suitable solvent. After
reduction it is filtered on a Biichner-funnel through a Hyflow-layer and the solvent is
evaporated in vacuo under nitrogen. The residue is dissolved in 20 parts of water-free
dioxane and treated at 60°C with the calculated amount of butylmalonyl chioride (propy!
malonyl chloride for Apazone} (1 mol/mol) and triethylamine (2 mol/mol). The separated
triethylamine hydrochioride is filtered, the dioxane-solution is evaporated under vacuo to
dryness, and the residue is dissolved in 7 volume parts of boiling acetic acid. After cooling,
the product separates in lightly yellowish crystals. They are dissolved in the calculated
amount of 0.25N NaOH, treated with a small amount of carbon and precipitated with
HCI. Meiting point of the purified product is 187°C. Yield: approximately 0% of the
theoretical amount,
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Molnar, |., Wagner-Jauregg, T., Jahn, U. and Mixich, G.; U.S. Patent 3,349,088; October 24,
1967; assigned to Siegfried AG, Switzerland
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1969; assigned to Siegfried AG.

APRINDINE HYDROCHLORIDE

Therapeutic Function: Antiarrhythmic
Chemical Name: N-{3-{Diethylamino}propy!] -N-phenyl-2-indanamine hydrochloride
Common Name: —

Structural Formula: N(CH,), N (csz)z

‘HCY

Chemical Abstracts Registry No.: 33237-74-0; 37640-71-4 (Base)

Trade Name Manufacturer Country Year Introduced
Amidonal Madaus W. Germany 1976
Fiboran Sedaph France 1977
Fibocil Lilly u.s. -
Fiboran Christiaens Belgium -
Ritmusin Gebro Austria -

Raw Materials

N-Phenyl-2-aminoindane Sodium Amide
«-Chloropropyl Diethyt Amine Hydrogen Chloride
Sodium Hydroxide

Manufacturing Process

1046 g (0.5 mol) Nphenyl-2-aminoindane and 2.5 liters benzene are introduced into a reac-
tion vessel of 5 liters, under an atmosphere of nitrogen. 37 g (0.95 mol) sodium amide are
added and the mixture is stirred during 3 hours at room temperature.

119.7 g {0.8 mol) of y-chloropropyl diethylamine are then quickly added. After agitation
during 1 hour at room temperature, the reaction mixture is refluxed and stirred under nitro-
gen during 21 hours, The mixture is then allowed to cool and poured onto ice. Theobtained
aqueous phase is extracted by means of 500 cm? of benzene, The benzene extract is washed
two times with 200 cm? of water and the benzene is then evaporated,

The residue is treated with 500 cm3 of hydrochloric acid (2N). The obtained solution is
evaporated to dryness and the oily residue is recrystallized from ethanol. 176.9 g (yield 89.4%)
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of dihydrochloride of N-phenyl-N-diethylaminopropyl-2-aminoindane are obtained, MP 208°
to 210°C.

The dihydrochloride is converted into monohydrochloride by dissolving 26.36 g (0.066 mol)
of dihydrochloride into 158 cm? of water, adding drop by drop a suitable amount (0.066
mol) of caustic soda (1N), evaporating the aqueous solution to dryness, drying by means of
benzene, filtering the formed sodium chloride (3.8 g) and crystallizing the cooled obtained
benzene solution, 22.6 g (95%) of monohydrochloride are obtained, MP 120°to 121°C.
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ARGININE GLUTAMATE

Therapeutic Function: Ammonia detoxicant {hepatic failure)

Chemical Name: Glutamic Acid Compound with L-Arginine

Common Name: —

Structural Formula:
HaNC(NH)HN(CH,)3CH(NH;)COOH-HOOC(CH,), (NH,)COOH

Chemical Abstracts Registry No.: 4320-30-3

Trade Name Manufacturer Country Year Introduced
Modamate Abbott U.S. 1960
Eucol Lefranco France 1970

Raw Materials

L-Arginine
L-Glutamic Acid

Manufacturing Process

This salt may be prepared by mixing L-arginine with L-glutamic acid in water and crystai-
lizing the resulting salt from the water by the addition of a polar water miscible organic sol-
vent to the water. For instance, when 17,2 g of L-arginine and 14,5 g of L-glutamic acid were
dissolved in 155 g of water, a clear homogeneous solution resulted which had a pH of 5.3.
This solution was filtered and the filtrate was evaporated at 50°C under reduced pressure to
a solution having a solids content of about 45%, Absolute methano! {220 g} was added to
the concentrated solution of the salt and this mixture cooled to 5°C for one hour. The re-
sulting solid salt was removed from the mixture by filtration and washed with absolute
methano!, After being dried preliminarily in the air, the salt was further dried in a vacuum
oven at 60°C for 3 hours. The resulting salt, L-arginine-L-glutamate, weighed 30 g {94.6%
of the theoretically possible yield based on the amount of L-arginine and L-glutamic acid
employed) and melted at 193°-194,5°C with decomposition.
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Barker, N.G. and Chang, RW.H,, U.S. Patent 2,851,482; September 9, 1958; assigned to
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ASPARAGINASE

Therapeutic Function: Antineoplastic {acute leukemia)
Chemical Name: L-Asparagine amidohydrolase
Common Name: Colapase; L-Asnase
Structural Formula:
An enzyme of MW 133,000 * 5,000 believed to consist of 4 equivalent subunits.

Chemical Abstracts Registry No.: 9015-68-3

Trade Name Manufacturer Country Year Introduced
Crasnitin Bayer W. Germany 1969
Crasnitin Bayer italy 1971
Leunase Kyowa. Hakko Japan 1971
Kidrolase Specia France 1971
Crasnitin Bayer U.K. 1971
Eispar Merck Sharp & Dohme uU.Ss. 1978
Kidrolase Rhone-Poulenc Canada -
Leucogen Bayer — —

Raw Materials

Erwinia bacteria
Nutrient medium

Manufacturing Process

Therapeutically active L-asparaginase is isolated from bacteria from the genus Erwinia, a known
genus pathogenic towards plants. L-asparaginase is conveniently isolated from this genus by
growing the bacteria upon a suitable nutrient medium until a desired quantity is obtained and
then extracting the L-asparaginase either by conventional cell disruption methods, or prefer-
ably, by processes more fully described in U.S. Patent 3,660,238.
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ASPARTAME

Therapeutic Function: Sweetener {dietetic)
Chemical Name: N-L-G-Asparty!-Lphenylalanine 1-methyl ester
Common Name: —

Structural Formula: COOCH

3
|
HZN?HCONHCHCHZ

CH,COOH

Chemical Abstracts Registry No.: 22839470

Trade Name Manufacturer Country Year Introduced
Canderel Searle France 1979
Candere! Searle Switz. 1981
Equal Searle U.S. 1982
Candere! Wander W, Germany 1983
Canderel Muro U.Ss. -
Nutrasweet Searle U.Ss. -

Raw Materials

L-Phenyialanine Methy| Ester HCI
N-Benzyloxycarbonyl-L-aspartic acid-&-p-nitrophenyi, B—benzyl Diester
Hydrogen

Manufacturing Process

A solution of 88.5 parts of L-phenylalanine methyl ester hydrochlioride in 100 parts of water
is neutralized by the addition of dilute aqueous potassium bicarbonate, then is extracted
with approximately 900 parts of ethyl acetate. The resulting organic solution is washed
with water and dried over anhydrous magnesium sulfate. To that solution is then added
200 parts of N-benzyloxycarbonyl-L-aspartic acid-a-p-nitrophenyl,6-benzyl diester, and that
reaction mixture is kept at room temperature for about 24 hours, then at approximately
65°C for about 24 hours. The reaction mixture is cooled to room temperature, diluted with
approximately 390 parts of cyclohexane, then cooled to approximately -18°C in order to
complete crystallization. The resulting crystalline product is isolated by filtration and dried
to afford 6-benzy| N-benzyloxycarbonyl-L-aspartyl-L-phenylalanine methy! ester, melting

at about 118.5°-119.6°C.

To a solution of 180 parts of ﬁ-benzvl N-benzyloxycarbonyl-L-aspartyl-L-phenylalanine
methy! ester in 3,000 parts by volume of 75% acetic acid is added 18 parts of paltadium black
metal catalyst, and the resulting mixture is shaken with hydrogen at atmospheric pressure
and room temperature for about 12 hours. The catalyst is removed by filtration, and the
solvent is distilled under reduced pressure to afford a solid residue, which is purified by re-
crystallization from aqueous ethanol to yield L-aspartyl-L-phenylalanine methy! ester, It
displays a double melting point at about 190°C and 245°-247°C.
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Therapeutic Function:

ASPIRIN

Chemical Name: 2-(acetyloxy)benzoic acid

Common Name: Acetylsalicylic acid

Structural Formula:

Chemical Abstracts Registry No.: 50-78-2

Trade Name

Entab
Easprin
Ecotrin
Zorprin
Verin
AAS
Acesal
Acetard
Acetisal
Acetisal
Acetisal
Acetical
Acetophen
Acetylin
Acetylo
Acetylosal
Acetyl-Sal
Acetysal
Acetysal
Acetysal
Acimetten
Acisal
Adiro
Alaspine
Albyl
Algo
Alka-Seltzer
Ancasal
Antidol
Apernyl
Apyron
Asart
Asatard
Asdol
Aspalgin
Aspec
Aspegic
Aspercin
Aspermin
Aspirin

Analgesic, antipyretic, antiinflammatory

COOH
Z 00CCH,
- |

Manufacturer Country
Mayrand u.s
WL/PD u.s
Menley James u.s
Boots U.s
Verex u.S
Sterwin Espanola Spain
QOranienbourg E. Germany
Benzon Denmark
Alkaloid Yugoslavia
Farmakos Yugoslavia
Galenika Y ugoslavia
Rekah {srael
Merck-Frosst Canada
Heyden W. Germany
Chemedica Switz.
Maria Heil Austria
Hartz Canada
Jugoremedija Yugoslavia
Krka Yugoslavia
Zdravlje Yugoslavia
Kwieda Austria
Pliva Yugoslavia
Bayer -
Liba Turkey
AFi Norway
Lokman Turkey
Miles Italy
Anca Canada
Gebro Austria
Bayer Japan
Lingner & Fischer W. Germany
SK&F U.S.
De Angeli ltaly
Srbolek Y ugoslavia
Krka Yugoslavia
Kempthorne Prosser New Zealand
Egic France
QOtis Clapp u.s,
Buffington uU.s.
Bayer W, Germany

Aspirin

Year Introduced

1982
1982
1983
1983
1983

105
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Trade Name

Aspirtab
Aspirvess
Aspisol
Aspro
Aspro
Asrivo
Astrin
Ataspin
Babypyrin
Bebaspin
Bi-Prin
Breoprin
Bufacyl
Buffaprin
Buffasal
Calmo Yer
Caprin
Casprium
Catalgine
Cedrox
Cemerit
Claradin
Claragine
Clariprin
Codalgina
Colfarit
Contrheuma-Retard
Coryphen
Diaforil
Domupirina
Ecasil
Ecoprin
Ecotrin
Empirin
Endospirin
Endyo!
Entericin
Enterosarine
Entrophen
Eskotrin
Extren
Flectadol
Genasprin
Godamed
Globenty!
Globoid
Glucetyl
Hagedabletten
Halgon
Idoty!
Juveprine
Kilios
L.evius
Levius
Licy!
Longasa
Magnecy!

Manufacturer

Dover

Miles

Bayer
Nicholas

Pan Quimica
Rivopharm
Medic
Atabay
Pfizer

Deva

Boots

lzal

Teva
Buffington
Dover

Yer

Sinclair
Liade
Theraplix
Cederroths
Bayer
Nicholas
Nicholas
Nicholas
Fass

Bayer
Spitzner
Rougier
Maggiont
Medici Domus
Andromacco
Sam-0n
SK&F
Burroughs-Wellcome
Enila-l.otecia
Guidotti
Bristol-Myers
Sarein
Merck-Frosst
SK&F

Vicks
Maggioni
Fisons
Pfieger
Nyegaard
Nyegaard
Technicopharm
Hageda
Togal
Ferrosan
Sarget
Farmitalia Carlo Erba
Pharmitalia
Montedison
All.

Squibb

ACO

Country

uU.s.

u.s.

W. Germany
Italy
Spain
Switz,
Canada
Turkey
u.s.
Turkey
U.K.
U.K.
Israel
uU.s.

uU.s.
Spain
U.K.
Spain
France
Sweden
taly
U.K.
France
Spain

W. Germany
W. Germany
Canada
Italy

taly
Argentina
Israel

Canada

W. Germany
Norway
Norway
Switz,

W. Germany
W. Germany
Denmark
France

italy

U.K.

W, Germany
Norway
u.s.
Sweden

Year Introduced



Aspirin

Trade Name Manutacturer Country Y ear Introduced
Magny! DAK Denmark -
Measurin Breon u.s. -
Medisyl Medica Finland -
Mejorat infantil Sterwin Espanola Spain -
Micristin Gvyogyert Hungary -
Neopirine Casgrain & Charbonneau Canada —
Neutracety! Promedica France -
Nibol Bosnalijek Yugoslavia -
Nova-Phase Nova Canada -
Novasen Novopharm Canada -
Pharmacin Optrex U.K. -
Premaspin Laake Finland -
Pyronova! Hoechst W. Germany -
Rectosalyl Bouty Italy -
Reunyl Hassle Sweden -
Rhodine Specia France —
Rhonal Specia France -
Rhonal Rhodia Iberica Spain —
Rhusal G.P. Australia -
Riphen Riva Canada -
Rodina Farmitalia Cario Erba Italy -
Sal Aduit Beecham U.K, -
Sal Infant Beecham U.K. -
Sargepirine Sarget France -
Saspry! Teva Israel -
Seclopyrine Seclo France —
Servisprin Servipharm Switz. -
Solprin Reckitt U.K. -
Solpyron Beecham U.K, -
Solucetyl Sarback France -
Solusal Hamilton Australia —
St. Joseph Plough U.s. -
Supasa Nordic Canada —
Tasprin Ticen U.K. -
Temagin Beiersdorf W, Germany -
Triaphen Trianon Canada -
Trineral Beiersdorf W, Germany -
Winsprin Winthrop U.S. -

Raw Materials
Saiicylic Acid

Acetic Anhydride

Ketene

Manutacturing Process

107

As described in U.S. Patent 2,731,492, a glass-lined reactor of 1,500 galtons capacity, fitted
with a water-cooled reflux condenser, thermometers with automatic temperature registers
and an efficient agitator, is employed.

To start the process, a mother liquor is made by dissolving 1,532 kg of acetic anhydride
(15 mols) in 1,200 kg of toluene, To this mother liquor, add 1,382 kg of salicylic acid
{10 mols), heat the reaction mixture under an efficient reflux condenser, to 88°-92°C and

maintain within this temperature range for 20 hours.

The reaction mixture is now transferred to aluminum cooling tanks, and is allowed to cool
slowly, over a period of 3 to 4 days, to a terminal temperature of 15°-25°C {room tempera-
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ture). The acetylsalicylic acid precipitates as large, regular crystals. The mother liquor

is now filtered or centrifuged from the precipitated acetylsalicylic acid and the filter cake
is pressed or centrifuged as free of mother liquor as possible. The crystals are washed with
distilled water until completely free of acetic acid, pressed or centrifuged as dry as possible
and the filter cake is then dried in a current of warm air at a temperature of 60°-70°C.

The filtrate from this first batch will comprise a solution of 180 to 270 kg of unprecipitated
acetylsalicylic acid (1.0 to 1.5 mols), 510 kg of acetic anhydrice (5.0 mols), 600 kg of acetic
acid (10.0 mols) (obtained as a by-product in the acetylation step) and 1,200 kg of the diluent
toluene. Into this filtrate, at a temperature of 15° to 25°C, ketene gas is now passed through

a sparger tube or diffuser plate, with good agitation, until a weight increase of 420.5 kg of
ketene (10 mols) occurs. The reaction mixture wiil now contain 180-270 kg of unprecipitated
acetylsalicylic acid (1.0-1.5 mols) and 1,532 kg of acetic anhydride (15 mols} in 1,200 kg of
toluene. This mother liquor is recycied to the first step of the process for reaction with
another batch of 1,382 kg of salicylic acid. On recirculating the mother liquor, the yield of
pure acetylsalicylic acid is 1,780 to 1,795 kg per batch.

References

Merck Index 863

Kleeman & Engel p. 12

PDR (Many References)

DOT 16 {10} 359 (1980)

REMp. 1112

Kamlet, J.; U.S. Patent 2,731,492; January 17, 1956

Hamer, W.E. and Phillips, G.V.; U.S. Patent 2,890,240; June 9, 1959; assigned to Monsantc
Chemicals, Limited, England

Edmunds, R.T.; U.S. Patent 3,235,583; February 15, 1966; assigned to The Norwich
Pharmacal Company

ASTEMIZOLE

Therapeutic Function: Antiallergic; antihistaminic

Chemical Name: 1-[(4-Fluorophenyl)methyl] -N-[1-[2-(4-methoxyphenyi)ethyl] 4-piperi-
diny!] -1H-benzimidazof-2-amine

Common Name: —

Structural Formula:
x-'—<:>‘m{2
.
N N — CH,CH, ocH,
|
N

Chemical Abstracts Registry No.: —

Trade Name Manufacturer Country Year introduced
Hismanal Janssen U.K. 1983

Raw Materials
2-{4-Methoxyphenyl)ethyl Methane Sulfonate
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1-[(4-Fluorophenyi)methy!] -N-(4-piperidinyl}-1H-benzimidazol-2-amine
Dihydrobromide
Sodium Carbonate

Manufacturing Process

A mixture of 2.3 parts of 2-{4-methoxyphenyl}ethyl methanesulfonate, 4.9 parts of 1-[{4-
fluorophenyi)methyl] -N-{4piperidinyl}-1H-benzimidazol-2-amine dihydrobromide, 3.2 parts
of sodium carbonate, 0.1 part of potassium iodide and 90 parts of N,N-dimethylformamide

is stirred overnight at 70°C. The reaction mixture is poured onto water. The product is ex-
tracted with methylbenzene. The extract is washed with water,dried, filtered and evaporated.
The residue is purified by column-chromatography over silica gel using a mixture of trichioro-
methane and methanol (98:2 by volume) as eluent. The pure fractions are collected and the
eluent is evaporated, The residue is crystallized from 2,2'-0xybispropane, yielding 2.2 parts
(48%) of 1-(4-fluorophenylmethy!)-N-[1-[2-{4-methoxyphenyl}ethyl] -4-piperidiny!] -1H-
benzimidazo!-2-amine; MP 149.1°C.

References

Merck Index A-1

DFU 7 (1) 10 {(1982)

OCDS Vol.3p. 177

DOT 19 (7) 412 (1983)

1.N.p. 102

Janssens, F., Stokbroekx, R., Torremans, J.and Luyckx,M;U.S. Patent 4,219,559; August 26,
1980; assigned to Janssen Pharmaceutica NV,

ATENOLOL

Therapeutic Function: §-Adrenergic blocking drug
Chemical Name: 4-[2-hydroxy-3-[{1-methylethyl)amino] propoxy] benzeneacetamide

Common Name: —

Structural Formula: cna\
/cmncnzml(on)cnzo@-cnzﬁmz
CH3 (o]
Chemical Abstracts Registry No,: 29122-68-7
Trade Name Manufacturer Country Year Introduced
Tenormin Stuart U.K. 1976
Tenormin 1.C.l W. Germany 1976
Tenormin 1.C.1. Switz, 1978
Tenormin 1.C.I. Italy 1979
Tenormin 1.C.l. France 1979
Tenormin Stuart U.S. 1981
Atenol C.T. Italy -
8lokium Prodes Spain -

Ibinolo 1.B.I. Italy -
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Trade Name Manufacturer Country Year Introduced
Myocord Szabo-Kessier Argentina -~
Normiten Abic Israel -

Seles Beta Farmitalia Carlo Erba Italy -
Tenoretic Stuart U.S. -
Vericordin Lazar Argentina -

Raw Materials

p-Hydroxyphenylacetamide
Epichiorohydrin
Isopropylamine

Manufacturing Process

1 gram of 1p-carbamoyimethylphenoxy-2,3-epoxypropane and 10 mi of isopropylamine in
25 ml of methanol is heated in asealed tube at 110°C for 12 hours. The mixture is evaporated
to dryness and the residue is partitioned between 50 m| of chloroform and 50 ml of aqueous
2N-hydrochloric acid. The aqueous acidic layer is separated, made alkaline with sodium car-
bonate and extracted twice with 50 mi of chloroform each time. The combined extracts are
dried and evaporated to dryness and the residue is crystallized from ethyl acetate, There is
thus obtained 1-p-carbamoylmethylphenoxy-3-isopropylamino-2-propanol, MP 146°-148°C.

The 1-p<carbamoylmethylphenoxy-2,3-epoxypropane used as starting material may be ob-
tained as follows: a mixture of 3.2 grams of p-hydroxyphenylacetamide, 25 m! of epichloro-
hydrin and 6 drops of piperidine is heated at 95°-100°C for 6 hours, The mixture is cooled
and filtered and the solid product is crystallized from methanol. There is thus obtained 1-p-
carbamoylmethylphenexy-2,3-epoxypropane, MP 168°-160°C.

References

Merck Index 868

DFU 1 (1) 7 (1976)

Kleeman & Engel p. 62

PDR pp. 1786, 1788

OCDS Vo!. 2 p. 109 (1980}

DOT 13 (2) 49 (1977) & 16 (1) 30 (1980)
I.N.p. 103

REM p. 904

Barrett, A.M., Carter, J., Hull, R., Le Count, D.J. and Squire, C.J.; U.S. Patent 3,663,607;
May 16, 1972; assigned to Imperial Chemical Industries Limited, England

Barrett, A.M., Carter, J., Hull, R., Le Count, D.J. and Squire, C.J.; U.S. Patent 3,836,671;
September 17, 1974, assigned to Imperial Chemical Industries Limited, England

ATRACURIUM BESYLATE

Therapeutic Functon: Neuromuscular blocker

Chemical Name: N N’-4,10dioxa-3,11-dioxotridecylene-1,13-bis-tetrahydropapaverine di-
benzenesuifonate

Common Name: —



Structural Formula:

CH,;0 'ﬁ ﬁ OCH,
O .N,(cnz)zc—o(CH,)soc(cuz)z\N. O
CH;0 \ /

CH,

g
CH,0

OCH, 2

Chemical Abstracts Registry No.: 64228815

Trade Name Manufacturer

Tracrium Burroughs Wellcome
Tracrium Burroughs Wellcome
Tracrium Burroughs Wellcome

Raw Materials

Acryloy! Chioride
Pentane-1 5diol

Atracurium Besylate 111

CH, OCH,

g “OCH,
OCH,

Country Year Introduced
u.s. 1983
U.K. 1983
Switz, 1983

Tetrahydropapaverine
Methyl| Benzene Sulfonate

Manufacturing Process

Acryloyl chloride (0.2 mol) in dry benzene (60 m!) was added over 0.5 hour with mechanical
stirring to pentane-15-diol {0.1 mol), triethylamine (0.2 mol) and pyrogaliol {0.1 g) in dry
benzene (100 m!). Furtherdry benzene (ca 100 m]} was added followed by triethylamine (10
mi}, and the mixture stirred at 50°C for 0.5 hour. The triethylamine hydrochloride was fil-
tered off and the solvent removed in vacuo to leave a yellow oil which was distilled in the
presence of atrace of p-methoxyphenol, excluding fight,to give 1,5-pentamethyiene diacrylate
(12.9 g; 61%; BP 90° to 95°C/0.01 mm Hg),

A solution of tetrahydropapaverine {(4.43 g) and 1,5pentamethylene diacrylate {1.30 g) in
dry benzene (15 m!) was stirred under refiux for 48 hours excluding light. The solvent was
removed in vacuo and the residual paie red oil dissolved in chlioroform {10 ml). Addition of
ether {ca 400 ml}, followed by saturated ethereal oxalic acid solution (ca 500 ml) gave a floc-
culent white precipitate, which was filtered off, washed with ether and dried, Crystallization
{twice) from ethanol gave N,N‘'4,10-dioxa-3,11-dioxotridecylene-1,13-bis-tetrahydropapa-
verine dioxalate as a white powder {3,5 g; 51%; MP 117°t0 121°C).

The free base, N,N’-4,10-dioxa-3,11-dioxotridecylene-1,13-bis-tetrahydropapaverine, was ob-
tained by basifying an aqueous solution of the dioxalate with sodium bicarbonate solution,
followed by extraction with toluene and evaporation of the solvent, to give a coloriess vis-
cous oil.

Scrupulously dried base (0.5 g) in spectroscopically pure acetonitrile (8 m}) was treated with
methyl benzene sulfonate at room temperature for 22 hours. The filtered reaction mixture
was added dropwise to mechanically stirred, filtered, dry ether {ca 450 mi). The flocculent
white precipitate was filtered off, washed with dry ether, and dried in vacuo over P,05 at
B50°C to yield the product, an off-white powder melting at 85°to 90°C.

References

Merck Index A-2
DFUG (11) 541 (1980)
PDR p. 766
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DOT 19 {2) 111 (1983)

I.N. p. 104

REM p.925

Stenlake, J.B., Waigh, R.D., Dewar, G.H., Urwin, J. and Dhar, N.C.; U.S. Patent 4,179,507
December 18, 1979; assigned to Burroughs Wellcome Company

AURANOFIN

Therapeutic Function: Antiarthritic
Chemical Name: S-Triethylphosphinegold 2,3,4,6-tetra-O-acety!-1-thio-3-D-glucopyranoside
Common Name: —

Structural Formula: CH,0COCH,
(o)
S—Au<—P(C,H,),
CH,C00 \OCOCH,

OCOCH,

Chemical Abstracts Registry No.: 34031-328

Trade Name Manufacturer Country Year introduced
Ridaura SK&F W. Germany 1982
Ridaura SK&F Switz, 1983

Raw Materials

Thiodiglycol Gold Acid Chloride Trihydrate
Triethylphosphine Potassium Carbonate
S-(2,3,4,6-Tetra-O-acetyiglucopyranosyl)thiopseudourea Hydrobromide

Manufacturing Process -

(A) Triethylphosphinegold chloride: A solution of 10,0 g {0.08 mol) of thiodiglycol in 25
ml of ethanol is mixed with a solution of 15,76 g {0.04 mol) of gold acid chloride trihydrate-
in 75 m| of distilled water. When the bright orange-yellow solution is almost colorless, it is
cooled to -5°C and an equally cold solution of 5.0 g (0.0425 mol} of triethylphosphine in

25 ml of ethanol is added dropwise to the stirred solution, After the addition is complete,
the cooled mixture is stirred for %2 hour, Solid that separates is removed and the filtrate is
concentrated to about 30 ml to yield a second crop. The combined solid is washed with
aqueous-ethanol (2:1) and recrystallized from ethanol by adding water to the cloud point.
The product is obtained as white needles, MP 85°to 86°C.

{B) Auranofin: A cold solution of 1.66 g {0.012 mo!) of potassium carbonate in 20 m! of
distilled water is added to a solution of 5.3 g (0.011 mol) of $-(2,3,4,6-tetra-O-acetylgluco-
pyranosyl)-thiopseudourea hydrobromide [Methods in Carbohydrate Chemistry, vol 2, page
435 (1963)] in 30 m| of water at -10°C. A cold sofution of 3.86 g {0.011 mo!) of triethy!-
phosphinegold chloride in 30 ml of ethanol containing a few drops of methylene chloride is
added to the above mixture before hydrolysis of the thiouronium salt is complete. After the
addition is complete, the mixture is stirred in the cold for % hour. The solid that separates



Aurothioglycanide 113

is removed, washed first with aqueous ethanol then water and dried in vacuo. There is ob-
tained colorless crystals, MP 110°to 111°C, of S-triethylphosphinegoid 2,3,4 6-tetra-O-acetyl-
1-thjo-8-D glucopyranoside.

References

Merck Index 882

DFU 1 {(10) 451 {1976)

PDR p. 1721

DOT 18 (9) 463 (1982)

I.N.p. 106

REM p. 1122

McGusty, E.R. and Sutton, B.M.; U.S. Patent 3,708 ,579; January 2, 1973; assigned to Smith
Kline and French Laboratories

Nemeth, P.E, and Sutton, B.M.; U.S. Patent 3,635,945; January 18, 1972; assigned to Smith
Kline and French Laboratories

AUROTHIOGLYCANIDE

Therapeutic Function: Antiarthritic
Chemical Name: [([(Phenylcarbamoyl)methyl]thio]gold
Chemical Name: Aurothioglycollic acid anilide

Structural Formula: NHCOCH, SAu

Chemical Abstracts Registry No.: 1692551-2

Trade Name Manufacturer Country Year Introduced
Lauron Endo u.s. 1945

Raw Materials

Potassium Bromoaurate
Sulfur Dioxide
Thioglycolic Acid Anilide

Manufacturing Process

The product is made preferably by reacting thioglycolic-acid-anilide with an aurous bromide
(AuBr).

Prior art methods for making the starting material, HSCH,CONHCgHs are disclosed in an arti-
cle by Beckurts et al. in Journ. Prak tische Chemie (2) 66 p. 174, and in the literature referred
to in the mentioned article.

Ten grams of the potassium salt of bromoauric acid (KBrA4) are dissolved in 100 cc of 96%
ethyl alcohol. This sait is also designated as potassium auribromide. Sulfur dioxide (SO, is
then led through this solution, through a fine capillary tube, for several minutes. Thisreaction
produces aurous bromide (AuBr). The solution of the aurous bromide is then allowed to
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stand for 2 to 3 hours until it is colorless. A precipitate of KBr is thus formed. This precipi-
tate is separated from the solution of the aurous bromide which is added to a solution of three
grams of the thioglycolic-acidanilide in 50 cc of ethy! alcohol. This is done at about 20°C.
Then 300 cc of water are added to this mixture, at 20°C. The water is then removed by de-
cantation or any suitable method, and the mixture is repeatedly thus treated with water, in
order to remove all impurities which can thus be removed. The product is then centrifuged
twice with 96% ethyl alcohol. It is then centrifuged three times with 100% or absolute ethy!
alcohol, and then centrifuged three times with water-free tigroin (petroleum ether), i.e., the
40°-60°C fraction which is distilled from petroleum. After each centrifuging, the product

is separated from the liquid which has been used during the centrifuging.

The product is then dried in a high vacuum with the use of phosphorus pentoxide (P,0s).

Referances

Merck Index 889
I.N.p. 106
Lewenstein, M.J.; U.S. Patent 2,451,841; October 19, 1948

AZACYCLONOL

Therapeutic Function: Tranquilizer
Chemical Name: ¢,0-Diphenyt-4-piperidinemethanol
Common Name: Gamma-piprado!
Structural Formula: ?GHs
HN C—OH
Sar

Chemical Abstracts Registry No.: 115-46-8; 1798-50-1 {Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Frenquel Merrell U.s. 1955
Frenoton Draco Sweden -
Frenquel Inibsa Spain -
Frenquel Merrell-Toraude France —
Frenquel Shionogi Japan —

Raw Materials

o-(4-Pyridyl)-benzhydrol
Hydrogen

Manufacturing Process

A mixture of 26 g (0.1 mol) of a-(4-pyridyl)-benzhydrol, 1.5 g of platinum oxide, and 250
mi of glacial acetic acid is shaken at 50°-80°C under hydrogen at a pressure of 40-50 Ib/in2,
The hydrogenation is complete in 2 to 3 hours. The solution is filtered and the filtrate evap-
rated under reduced pressure. The residue is dissolved in a mixture of equal parts of methanol
and butanone and 0,1 mol of concentrated hydrochloric acid is added. The mixture is cooled
and filtered to give about 30 g of a-(4-piperidyl)-benzhydrol hydrochloride, MP 283°-285°C,
as a white, crystalline substance.



Azanidazole 115
The free base is readily obtained from the hydrochloride salt by treatment with ammonia and
when so obtained has a melting point of 160°-161°C.

References

Merck Index 898

Kleeman & Engei p. 65

OCDS Vol. 1p. 47

I.N.p. 109

Schumann, E.L., Van Campen, M.G., Jr. and Pogge, R.C.; U.S. Patent 2,804,422; August 27,
1957; assigned to The Wm, S, Merrell Co.

AZANIDAZOLE

Therapeutic Function: Antiprotozoal, antibacterial
Chemical Name: 2-Amino-4-{2-(1-methyi-5-nitroimidazo!-2-yl}viny!] pyrimidine
Common Name: Nitromidine

Structural Formula: NH,

CH,
Chemical Abstracts Registry No.: —
Trade Name Manufacturer Country Year Introduced
Triclose Ist. Chemioter. Italy 1977
Triclose 1.C.l. Italy _

Raw Materials

2-Amino-4methylpyrimidine
2-Formyi-1-methyl-5-nitroimidazole
Sulfuric Acid

Manufacturing Process

Into a mixture of 1.6 g of 2-amino4-methylpyrimidine with 10 ml of glacial acetic acid is
slowly added 2.13 g of concentrated sulfuric acid. A mixture of 2.4 g of 2-formyi-1-methyl-
5-nitroimidazole in 20 m! of glacial acetic acid is slowly added to the mixture of the pyrimidine
under stirring. The reaction mixture is maintained at a temperature of about 55°C for 4
hours. The resuitant mixture is then diluted with 200 m! of distilled water and neutralized
with a saturated agueous solution of sodium bicarbonate. A brownish-yellow precipitate
{MP 232° to 235°C) is formed and recovered. The product is analyzed by infrared spectro-
scopy and is found to conform to 2-amino-4-[2-(1-methyl-5-nitro-2-imidazolyl}vinyl] pyrimi-
dine.

Raferences

Merck Index 902
DOT 14 (6) 234 (1978)
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I.N.p. 109

Garzia, A,; U.S. Patent 3,882,105; May 6, 1975; assigned to Istituto Chemioterapico Italiano
SpA

Garzia, A.; U.S. Patent 3,969,620; July 13, 1976; assigned to Istituto Chemioterapico Italiano
SpA

AZAPETINE PHOSPHATE

Therapeutic Function: Antiadrenergic
Chemical Name: 6,7-Dihydro-6-(2-propenyl) BH-dibenz|[c,e] -azepine phosphate

Common Name: —

Structural Formula: O
B

CH,CH==CH, .H 3P0,

Chemical Abstracts Registry No.: 130-83-6; 146-36-1 (Base)

Trade Name Manufacturer Country Year Introduced
llidar Roche us. 1954
Ilidar Roche W. Germany -

Raw Materials

Diphenic Acid Acetic Anhydride
Ammonia Allyl Bromide
Lithium Aluminum Hydride Phosphoric Acid

Manufacturing Process

29 grams of diphenic acid were stirred in 900 cc of acetic anhydride at 120°C for one hour,
The cooled mixture was filtered and washed with acetic acid to give diphenic anhydride, color-
less crystals, MP about 222°-226°C.

24,11 grams of diphenic anhydride were mixed with 50 cc of concentrated ammonia. The
mixture warmed up and cooling was applied, after which the mixture was stirred until a clear
solution formed and for 1% hours afterward, The mixture was acidified and allowed to stand
overnight. Water was added, initiating precipitation. The mixture was chilled and filtered

to yield diphenamic acid, a colorless solid, MP about 191°-193°C.

23.5 grams of diphenamic acid were heated at 200°C in an oil bath, first for about 20 hours
at atmospheric pressure and then for about 10 hours at about 20 mm,

Melting points were taken at intervals in order to gain an idea of the extent of reaction, The
finaf residue was boiled with alcohol but since the solid exhibited insufficient solubility in
the hot solvent, the mixture was filtered, The residue consisted of tan crystals, MP about
220°-221°C, and the filtrate on cooling gave an additional crop of tan crystals, MP about
219°-221°C. The two materials were identical and consisted of diphenimide.
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5.58 g of diphenimide were placed in a Soxhlet thimble and extracted for about 3 days with
a boiling mixture of 9.0 g of lithium aluminum hydride in 600 cc of sodium-dried ether. Ex-
cess lithium aluminum hydride was then decomposed cautiously with water and the mixture
was filtered through a filter aid by suction. The filtrate consisted of two layers. The ether
layer was separated and dried with anhydrous potassium carbonate and acidified with alco-
hotic hydrochloric acid to give 6,7-dihydro-5H-dibenz[c,e] azephine hydrochloride, MP about
287°-289°C.

One gram of 6,7 dihydro6H-dibenz|[c,e] azepine hydrochloride was dissoived in water, made
alkaline with concentrated ammonia, and the resultant base extracted twice with benzene.
The benzene layers were combined, dried with anhydrous potassium carbonate, and mixed
with 0.261 g of allyl bromide at 25°-30°C. The reaction solution became turbid within a
few minutes and showed a considerable crystalline deposit after standing 3% days. The mix-
ture was warmed 1% hours on the steam bath in a loosely-stoppered flask, then cooled and
filtered. The filtrate was washed twice with water and the benzene layer evaporated at di-
minished pressure, The liquid residue was dissolved in alcohol, shaken with charcoal and
filtered. Addition to the filtrate of 0.3 gram of 85% phosphoric acid in alcohol gave a clear
solution which, when seeded and rubbed, yielded 6-allyl-6,7-dihydro-56H-dibenz(c,e] azepine
phosphate, MP about 211°-215°C with decomposition.
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Schmidt, R.A. and Wenner, W,; U.S. Patent 2,693,465; November 2, 1954, assigned to Hoff-
mann-La Roche, Inc.

AZATADINE MALEATE

Therapeutic Function: Antihistaminic

Chemical Name: 6,11-Dihydro-11-(1-methy!-4-piperidinylidene}-5H-benzo[5,6] cyclohepta-
{1,2-b] pyridine

Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 3978-86-7

Trade Name Manufacturer Country Year Introduced
Idulian Unilabo France 1968
Optimine Schering U.s. 1977
Optimine Warrick U.K, 1978

Optimine Warrick Italy 1983
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Trade Name Manufacturer Country Year Introduced
Optimine Byk Essex W, Germany 1983
Trinalin Schering u.s. -

Verben Schering — —
Zadine Schering - -

Raw Materials

N-Methyi-4<chloropiperidine Ethy! Bromide
Polyphosphoric Acid Magnesium
4-Aza-10,11dihydro5-H-dibenzo- Maleic Acid

[a,d] <ycloheptene-5 one
Manufacturing Process

Preparation of 4-aza-5-(N-methyl-4-piperidyl)-10,11-dihydro-5H-dibenzo[a,d] cycloheptene-
5-0/: Add 17.4 g of N-methyl4<hloropiperidine to a stirred mixture containing 3.2 g of mag-
nesium, 20 mi of anhydrous tetrahydrofuran, 1 m! of ethyl bromide and a crystal of iodine,
Reflux for two hours, cool to 30°-35°C and add a solution of 13 g of 4-aza-10,11-dihydro-5H-
dibenzo [a,d] cycloheptene-5-one in 25 ml of tetrahydrofuran, Stir for five hours, remove the
solvent by distillation in vacuo and add 250 ml of ether. Add 100 mi of 10% ammonijum
chloride solution and extract the mixture with chloroform. Concentrate the chioroform
solution to a residue and recrystallize from isopropyl ether obtaining 20 g of the carbinol,

MP 173°-174°C,

Preparation of 4-aza-5-(N-methyl-4-piperidylidene)-10,11-dihydro-5H-dibenzo[a,d] cyclohep-
tene: Heat 5.4 g of the carbinol and 270 g of polyphosphoric acid for 12 hours at 140°-170°C.
Pour into ice water and make alkaiine with sodium hydroxide, Extract with ether, Dry ether
solution and concentrate to a residue. Crystaltize from isopropy! ether, MP 124°-126°C.

Preparation of 4-aza-5-(N-methyl-4-piperidylidene)-10,11-dihydro-5H-dibenzo(a,d] cyclohep-
tene dimaleate: To asolution containing 4.3 g of 4-aza-(N-methyl-4-piperidy!idene)-10,11-
dihydro-56H-dibenzo{a,d] cycloheptene in 55 m! of ethyl acetate, add a sojution of 3,45 g of
maleic acid dissolved in ethy! acetate. Filter the resulting precipitate and recrystallize the
desired product from an ethyl acetate-methanol| mixture to yield 4-aza-5-(N-methy|-4-pi-
peridylidene)-10,11-dihydro-6H-dibenzo{a,d]} cycloheptene dimaleate, MP 1562°-154°C,
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OCDS Vol.2 p.424
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Viliani, F.J.; U.S, Patents 3,326,924; January 20, 1967; 3,357,986; December 12, 1967; and
3,419,565; December 31, 1968; all assigned to Schering Corp.

AZATHIOPRINE

Therapeutic Function: Immunosuppressive
Chemical Name: 86-[(1-methyl-4-nitroimidazol-5-yl}thio] purine

Common Name: Azothioprine
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Structural Formula: N=—

Chemical Abstracts Registry No.: 446-86-6

Trade Name Manufacturer Country Year Introduced
Imuran Wellcome U.K. 1964
Imurel Wellcome France 1967
Imurek Wellcome W. Germany 1967
{muran Wellcome uU.s. 1968
Imuran Wellcome Italy 1968
Imuran Tanabe Japan 1969
Azamun Medica Finland -
Azanin Tanabe Japan —
Azapress Lennon South Africa -

Raw Materials

N,N‘-Dimethyloxaldiamide Nitric Acid
Phosphorus Pentachloride 6-Mercaptopurine

Manufacturing Process

N,N'-dimethyloxaldiamide is reacted with PCls to give 4-chloro-1-methyt imidazole. This
is nitrated with HNOQ, to give 5-nitro-1-methyi-4-chloroimidazole. Then, a mixture of 4.6
grams of anhydrous 6-mercaptopurine, 5 grams of 1-methyl-4-chloro-5-nitroimidazole and
2.5 grams of anhydrous sodium acetate in 100 ml of dry dimethy! sulfoxide was heated
at 100°C for 7 hours.

After standing overnight at room temperature, the mixture was poured into 200 ml| of
cold water and the yellow precipitate of 6-{1'-methyl-4'-nitro-5'-imidazolyl)mercaptopurine
(7.0 grams) coliected. After recrystallization from 50 % aqueous acetone, the product
melted at 243°-244°, dec., and had an UV spectrum with X\ maximum = 280 mu at pH 1
and A max. = 285 my at pH 11,
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Hitchings, G.H. and Elion, G.B.; U.S. Patent 3,056,785; October 2, 1962; assigned to Bur-
roughs Welicome & Co.

AZIDOCILLIN

Therapeutic Function: Antibacterial
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Chemical Name: 6-(D-2-azido-2-pheny|acetamido)-3,3-dimethyl-7-oxo-4-thia-1-azabicyclo-
[3.2.0] heptane-2-carboxylic acid

Common Name: «-Azidobenzylpenicillin

Structural Formula: CooH
0, CH3
N
i §
CgHg—CRCONR

Chemical Abstracts Registry No.: 17243-388

Trade Name Manufacturer Country Year Introduced
Nalpen Beecham W. Germany 1972
Longatren Bayer ltaly 1981
Longatren Bayer Japan -
Astracilina Astra Sweden —_
Finacillin Sedequil Portugal —
Syncillin Tropon W, Germany -

Raw Materials

Q-Azidophenylacetic Acid Triethylamine
Ethyl Chloroformate Thionyl Chloride
6-Aminopeniciltanic Acid

Manufacturing Process

Example 1: a-Azidobenzylpenicillin via the Mixed Anhydride — A solution of a-azido-
phenylacetic acid (8.9 grams, 0.05 mol) of triethylamine (5.1 grams, 0.05 mot) in 50 m!
of dry dimethylformamide was stirred and chilled below -5°C. At this temperature ethyl
chloroformate (4.7 ml) was added in portions so that the temperature was never above
-5°C. After the mixture had been stirred for 20 minutes, dry acetone {100 ml), chilled
to -5°C, was added in one portion, immediately followed by an ice-cold solution of 6-
aminopenicillanic acid {10.8 grams, 0.05 mol) and triethylamine (5.1 grams, 0.05 mo!) in
100 ml of water, and the stirring was continued for 1% hours at 0°C.

The pH of the mixture was adjusted to 7.5 by adding a saturated sodium bicarbonate solu-
tion. After being washed twice with diethyl ether, the reaction solution was acidified to
pH 2 with dilute hydrochloric acid and extracted with ether. The ether solution contain-
ing the free penicillin was washed twice with water and then extracted with 50 ml of N
potassium bicarbonate solution. After freeze drying of the obtained neutral solution, the
potassium salt of a-azidobenzylpenicillin was obtained as a slightly colored powder (11.2
grams, 54% yield) with a purity of 55% as determined by the hydroxylamine method {the
potassium salt of penicillin G being used as a standard).

The infrared spectrum of this substance showed the presence of an azido group and a §-
lactam system. The substance inhibited the growth of Staph. aureus Oxford at a concen-
tration of 0.25 mcg/ml.

Example 2: o-Azidobenzylpenicillin via the Acid Chloride — 6-aminopenicillanic acid {18.5
grams, 0.085 mol) and sodium bicarbonate (21 grams, 0.025 mol) were dissolved in 200 mi
of water and 100 m| of acetone. To this solution, chitled in ice, was added «-azidopheny!-
acetyl chloride (16.6 grams, 0.085 mol), diluted with 10 ml of dry acetone. The tempera-
ture is held at 0° to 5°C and the reaction mixture was stirred for 2% hours.

The resulting solution was treated as described in Example 1 to give the potassium salt of
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a-azidobenzylpenicillin as a white powder (29.4 grams, 84% vyield) with a purity of 83% as
determined by the hydroxylamine method (the potassium salt of penicillin G being used
as a standard).

The product showed the same properties as the product obtained in Example 1;-it inhibits
the growth of Staph. aureus Oxford at a concentration of 0.13 mcg/ml.

The a-azidophenylacetyl chioride was prepared by treating a-azidophenylacetic acid with
thionylchloride in portions at room temperature and then heating the solution under refiux
for one hour. The a-azidophenylacety! chloride distils at 115°C under a pressure of 10 mm
Hag.
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AZLOCILLIN

Therapeutic Function: Antibacterial
Chemical Name: D-0-{imidazoiidin-2-on-1-yl-carbonylamino)benzylpenicillin, sodium salt
Common Name: —

Structural Formula: COONa H
¢
N

T Teowgon 1
N-CONHCHCONH- - . -

S
H

Chemical Abstracts Registry No.: 37091-66-0; 37091-65-9 (Sodium Salt)

Trade Name Manufacturer Country Year Introduced
Securopen Bayer W. Germany 1977
Securopen Bayer Switz, 1980
Securopen Bayer U.K, 1980
Azlin Miles uUs. 1982
Securopen Bayer France 1983

Raw Materials

D{~)-a-[(Imidazolidin-2-on-1-yl}carbonylamino] pheny! Acetic Acid
6-Aminopenicillanic Acid

Manufacturing Process

3.8 parts by weight of D(~)-a-[(imidazolidin-2-on-1-yl)carbonylamino] phenyl-acetic acid were
dissolved in 65 parts by volume of dichloromethane. 2.7 parts by weight of 1-methyl-2chloro-



122 Pharmaceutical Manufacturing Encyclopedia

A1-pyrrolinium chioride were added, and after cooling to -10°C 2.0 parts by volume of tri-
etf;vlamine were added gradually. This reaction mixture was then stirred for one hour at

-5 C (mixture A), 4.0 parts by weight of 6-aminopenicillanic acid in 80 parts by volume of
dichloromethane were treated with 4.4 parts by volume of triethylamine and 4.0 parts by
weight of anhydrous sodium sulfate and then stirred for two hours at room temperature.
After filtration, the solution was cooled to -20°C and combined with the mixture A. The re-
action mixture was ieft to reach 0°C of its own accord, and was then stirred for a further hour
at 0°C. The solvent was removed in a rotary evaporator, the residue was dissolved in water,
and the solution was covered with a layer of ethyl acetate and acidified with ditute hydro-
chloric acid at 0° to 5°C, while stirring, until pH 1.5 was reached. The organic phase was then
separated off, washed with water, dried over magnesium sulfate while cooling, and filtered,
and after dilution with an equal amount of ether the sodium salt of the penicillin was pre-
cipitated from the filtrate by adding a solution of sodium 2-ethylcaproate dissolved in ether
containing methanol. Yield: 1.3 parts by weight,

Referances
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Konig, H.B., Schrock, W., Disselknotter, H. and Metzger, K.G.; U.S. Patents 3,933,795; Janu-
ary 20, 1976; 3,936,442; February 3, 1976; 3,939,149; February 17, 1976; 3,974,140;
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AZOSEMIDE

Therapeutic Function: Diuretic
Chemical Name: 5-(4'-Chloro-2'-thenylamino-5‘-suifamoy!phenyl)tetrazole

Common Name: —

Structural Formula: Cl
S
D—CH,NH SO,NH,
/N -
N /NH
N

Chemical Abstracts Registry No.: 27589-339

Trade Name Manufacturer Country Year Introduced
Diurapid Boehringer-Mann W. Germany 1981

Raw Materials

4-Chloro-2-fluoro5-sulfamoy| Benzonitrile
Thenylamine
Sodium Azide
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Manufacturing Process

The 4-chloro-5-suifamoyl-2-thenylamino-benzonitrile used as starting material is obtained by
the reaction of 4-chloro-2-fluoro-6-sulfamoyl-benzonitrile with thenylamine in anhydrous
tetrahydrofuran,

Then the 5-(4'-chloro6’-sulfamoyl-2‘<thenylamino}phenyitetrazole (MP 218°to 221°C; yield
37% of theory) is obtained by the reaction of 4-chloro-5-sulfamoyi-2-thenylaminobenzoni-
trile (MP 170° to 174°C) with sodium azide and ammonijum chloride,
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Popelek, A., Lerch, A., Stach, K., Roesch, E. and Hardebeck, K.; U.S. Patent 3,665,002;
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Therapeutic Function: Antibacterial

Chemical Name: 6-[{Aminophenylacetyl)amino]-3,3-dimethyl-7-0x0-4-thia-1-azabicyclo-
[3.2.0] heptane-2-carboxylic acid 1-[(ethoxycarbonyljoxy] -ethy! ester

Common Name: 1‘-Ethoxycarbonyloxyethyi 8-(D-G-aminophenylacetamido}penicillinate

Structural Formula:

cH
M s®
CHCONH masent
| CHy
NH2 N
o coocl:Hococuzcaa
HiC O

Chemical Abstracts Registry No.: 50972-17-3; 37661088 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Penglobe Astra W, Germany 1977
Bacacil Pfizer Switz, 1978
Penglobe Lematte/Boinot France 1978
Bacacil Pfizer Italy 1980
Ambaxin Upjohn U.K. 1981
Spectrobid Pfizer uU.S. 1981
Bacacil Pfizer Taito Japan 1981
Penglobe Yoshitomi Japan 1981
Bamaxin Upjohn Canada 1982
Ambacamp Upjohn W. Germany -
Bacampicin Upjohn - -
Velbacil Pfizer - -

Raw Materials

Sodium 6-(D-a-azidophenylacetamido)penicillinate
o-Chlorodiethy| Carbonate

Sodium Bicarbonate

Hydrogen

Manufacturing Process

1'-Ethoxycarbonyloxyethy! 6-(D-0-azidophenylacetamido)penicillinate (98 g} was prepared

from sodium 6-(D-0razidophenylacetamido)penicillinate (397 g, 1 mol), achlorodiethylcar-

bonate {458 g, 3 mols) and sodium bicarbonate (504 g, 6 mols). The product showed strong
IR absorption at 2090 cm-l and 1780-1750 cm-! showing the presence of azido group and

B-lactam and ester carbonyls.

124
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It was dissolved in ethy| acetate (700 ml) and hydrogenated at ambient conditions over a pal-

ladium (5%) on carbon catalyst (18 g). The catalyst was removed by filtration and washed

with ethyl acetate. The combined filtrates were extracted with water at pH 2.5 by addition

of dilute hydrochloric acid. Lyophilization of the aqueous phase gave the hydrochloride

c1>f 110'-etho°xycarbonyloxyethyl 6-(D-a-aminophenylacetamido)penicillinate (94 g), MP
71°-176°C.
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BACITRACIN

Therapeutic Function: Antibacterial
Chemical Name: Complex polypeptide mixture containing predominantly bacitracin A
Common Name: —

Structural Formula: CH,
L-Asn«— D-Aspe—L-His HC—-CHZCH:l

L-alys—D-Orn—L-Ile

I ﬁ N==
L-Tle«—D-Glue—L-Leu -—C————<_
8

bacitracin A

Chemical Abstracts Registry No.: 1405-87-4;21373-17-1 (Bacitracin A)

Trade Name Manufacturer Country Year Introduced
Baciguent Upjohn u.s. 1948
Topitracin Comm, Solv, u.s. 1948
Bacitracine Novopharm Switz, -
Bacitracine Diamant France 1963
Bacitracin Kayaku Japan -
Bacitracin Upjohn u.s. -
Batrax Gewo W, Germany -
Cicatrin Calmic U.K. -
Cicatrex Wellcome W. Germany -
Enterostop Schiapparelli ltaly -
Fortracin A.L. Labs u.s. -
Hydroderm Merck Sharpe & Dohme U.K, -

Medicrucin Medice W. Germany —
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Trade Namae Manufacturer Country Year Introduced
Nebacetin Byk-Gulden W, Germany -
Neobacrin Glaxo U.K. -
Neo-Caf Francia ltaly -
Neo-Polycin Dow U.S. -
Neosporin Burroughs-Wellcome U.S. -
Orobicin Fulton taly —
Polybactrin Calmic U.K. -
Polybactrin Wellcome W, Germany -
Polycin Dow U.s. -
Polyfax Wellcome U.K. —
Polysporin Burroughs-Wellcome u.s, -
Rikospray Riker UK. -
Topitracin Reed & Carnrick uU.s. -

Raw Materiais

Bacillus subtilis
Nutrient Medium (Soy Bean Oil Meal)

Manufacturing Process

The early patent, U.S. Patent 2,498,165 first disclosed bacitracin and described a process
for preparing bacitracin, comprising cultivating Bacillus subtilis Tracy | in a nutritive med-
jum, at substantially pH 7 and 37°C, for more than three days, extracting the antibiotic
from the resulting medium with a low molecular weight alcohol, concentrating the resulting
alcoholic solution in vacuo, acidifying the resulting concentrate, extracting the antibiotic
from the resulting solution, and precipitating the antibiotic from the resulting solution, with
a precipitating agent for the antibiotic, selected from the group consisting of Reinecke's
salt, phosphotungstic acid, phosphomelybdic acid, molybdic acid, picric acid, ammonium
rhodanilate, and azobenzene-p-sulfonic acid.

A subsequent patent, U.S. Patent 2,828,246 described a commercial process for bacitracin
production. A 1,230 gallon portion of a medium containing 10% soybean oil meal, 2.50%
starch and 0.50% calcium carbonate having a pH of 7.0 was inoculated with a culture of
bacitracin-producing bacteria of the Bacillus subtilis group and the inoculated medium in-
cubated for a period of 24 hours with aeration such that the superficial air velocity was
12.1. An assay of the nutrient medium following the fermentation revealed a yield of
bacitracin amounting to 323 units/ml. This was more than twice the yields previously
obtained.

Then, a patent, U.S. Patent 2,834,711 described the purification of bacitracin, In this
process for purifying bacitracin, the steps comprise adding a water-soluble zinc salt to a
partially purified aqueous solution of bacitracin, adjusting the pH to from 5 to 9, recover-
ing the precipitate which forms, dissolving the precipitate in water at a pH not substantially
in excess of 4, and removing the zinc ion by passing the aqueous solution through a cation
exchange resin and drying the resulting solution to obtain dry solid bacitracin.

Another patent, U.S. Patent 2,915,432 describes a process of recovering and concentrating
bacitracin from aqueous filtered fermentation broth containing on the order of 3% protein-
aceous solids which comprises intimately contacting the broth with a synthetic organic
cation exchange resin having as it$ functional groups nuclear sulfonic acids and having a
crosslinkage of the order of 1 to 2%, with the resin being in the hydrogen form, and efuting
the adsorbed bacitracin from the resin with a weak base.

Bacitracin recovery is described in U.S, Patents 3,795,663 and 4,101,539,

Raw Materials
Merck Index 937
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Chaiet, L. and Cochrane, T.J., Jr.; U.S. Patent 2,915,432; December 1, 1959; assigned to
Merck & Co., Inc.

Johnson, R.A. and Meleney, F.L.; U.S. Patent 2,498,165; February 21, 1950; assigned to
U.S. Secretary of War

Freaney, T.E. and Allen, L.P.; U.S. Patent 2,828,246; March 25, 1958; assigned to Com-
mercial Solvents Corporation

Zinn, E. and Chornock, F.W.; U.S. Patent 2,834,711; May 13, 1958; assigned to Commer-
cial Solvents Corporation

Miescher, G.M.; U.S. Patent 3,795,663; March 5,1974; assigned to Commercial Solvents Corp.,
Kindraka, J.A. and Gallagher, J.B,; U.S. Patent 4,101,539; July 18, 1978; assigned to IMC
Chemical Group, Inc.

BACLOFEN

Therapeutic Function: Muscle relaxant
Chemical Name: 7—Amino-ﬁ-(p-chlorophenyl)butyric acid
Common Name: —

Structurat Formula: a

CH
r,:( o,
H;N COOH

Chemical Abstracts Registry No.: 1134-47-0

Trade Name Manufacturer Country Year Introduced
Lioresal Ciba-Geigy Switz, -
Lioresal Ciba-Geigy W, Germany 1971
Lioresal Ciba-Geigy U.K. 1972
Lioresal CibaGeigy France 1974
Lioresal Ciba-Geigy Italy 1974
Lioresal Ciba-Geigy U.S. 1977
Lioresal Ciba-Geigy Japan 1979
Gabalon Daiichi Japan 1979
Bacion Medica Finland -~
Spastin Yurtogiu Turkey —

Raw Materials
B-(p-Chlorophenyliglutaric Acid Imide
Sodium Hydroxide
Bromine

Manufacturing Process

42.45 g of f-(p-chlorophenyliglutaric acid imide are stirred into a solution 0f 8,32 g of sodium
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hydroxide in 200 m! of water. The mixture is heated for 10 minutes at 50°C, and the solution
thus formed is cooled to 10°to 15°C. At this temperature there are then added dropwise a
solution of 40.9 g of sodium hydroxide in 200 mi of water and then, in the course of 20 min-
utes, 38.8 g of bromine. When all has been dropped in, the batch is stirred for 8 hours at
20°to 25°C. Thereaction solution is then cautiously adjusted with concentrated hydrochloric
acid to pH 7, whereupon finely crystalline 'y-amino-ﬁ-(p-chlorophenyl)butyric acid settles out,
To purify it, it is recrystallized from water. Melting point is 206° to 208°C.
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Keberle, H., Faigle, JW. and Wilhelm, M.; U.S, Patent 3,471,648; October 7, 1969; assigned
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BARBEXACLONE

Therapeutic Function: Antiepileptic

Chemical Name: (—)-N-0-Dimethylcyclohexaneethylamine compound with 5-ethy|-5-phenyl-
5-phenylbarbituric acid

Common Name: ~

Structural Formula: H
0, N\fo CH,
HgC |
52 NH O, <:>—<:Hz—<:H-NH—z:H3
[}

Chemical Abstracts Registry No.: 4388-82-3

Trade Name Manufacturer Country Year introduced
Maliasin Knoll ltaly 1983

Raw Materials

Pheny! Ethy! Barbituric Acid
1-Cycliohexyl-2-methylamino Propane Hydrochloride

Manufacturing Process

25.4 g of sodium salt of pheny! ethyl barbituric acid and 19.1 g of 1cyclohexyi-2-methyi-
amino propane hydrochloride are boiled under reflux in a mixture of 125 cc of acetic acid
ethyl ester and 125 cc of ethano!. After boiling for half an hour, the solution is filtered,
while still hot, to separate the precipitated sodium chloride, The filtrate is concentrated by
evaporation to about half its volume, After cooling 42.6 g of the salt of 1cyclohexyl-2-
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methylamino propane and of phenyl ethyl barbituric acid are obtained in crystailine form,
Its melting point is 130°~133°C.
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BATROXOBIN

Therapeutic Function: Hemostatic
Chemical Name: See under structural formula; no defined name
Common Name: —
Structural Formula:
It is a complex enzyme of molecular weight no greater than 40,000 in monomeric form.

Chemical Abstracts Registry No.: 9039616

Trade Name Manufacturer Country Year Introduced
Defibrase Serono W. Germany 1982
Botrophase Ravizza Italy -
Ophidiase Labaz Switz, -
Reptilase Disperga Austria -
Reptilase Knoll W, Germany -

Raw Materials

Venom of Bothrops Atrox {A Pit Viper)
Phenol

Manufacturing Process

The process for preparing the enzyme composition comprises treating an aqueous solution
of thesnake venom at a pH of about 4 to 6 with phenol or a phenol derivative in order to
precipitate an insoluble complex containing the active venom fraction and decomposing the
complex in order to release the thrombinlike enzyme composition,
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Percs, E.E.,Stocker, K.F., Blomback, B., Blomback, M, and Hessel, B.; U.S, Patent 3,849,252;
November 19, 1974, assigned to Pentapharm A.G.

BECLAMIDE

Therapeutic Function: Anticonvulsant
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Chemical Name: 3-chloro-N-(phenylmethyl)propanamide

Common Name: Benzchloropropamide, Chloroethylphenamide, Benzylchloropropionamide

Structural Formula: CICH,CH, CONHCH, C H;

Chemical Abstracts Registry No.: 501688

Trade Name Manufacturer Country Year Introduced
Posedrine Biosa Switz. -
Posedrine Aron France 1970
Beciamid Aron W. Germany 1975
Neuracen Promonta W. Germany -
Nydrane Lipha U.K, —-
Nydrane Aron (Rona) France -
Posedrine Lasa Spain -
Posedrine Byk Gulden - -
Posedrine Spemsa Italy -
Seclar Andromaco Argentina -

Raw Materials

Benzylamine
p-Chloropropionyl Chloride
Sodium Hydroxide

Manufacturing Process

A 100 gatlon lined jacketed kettle provided with cooling is charged with 100 Ib of benzyl-
amine and 150 liters of water. The mixture is cooled to 5°C and with stirring 119 Ib of
B-chloropropionyl chioride and a solution of 45 |b of sodium hydroxide pellets in 40 liters
of water are added simultaneously at such a rate that the temperature does not exceed
10°C. During this period the pH of the mixture should be on the alkaline side but below
pH 9.5. When the addition is complete the pH should be about 8. The mixture is stirred
overnight in the cold, and the solid product is filtered. The filter cake is reslurred with
about 80 galions of water, filtered, and air-dried. Yield, 128 pounds.

The crude material is recrystallized by dissolving it in the minimal quantity of hot methanol
(about 50 gallons), adding Norite, and filtering hot. Upon cooling slowly (finally to about
5°C) large crystals separate; they are filtered and air-dried. Yeild, 109 pounds. Meiting
point 92° to 93°C.

References

Merck index 1017

Kleeman & Enge! p. 74

I.N.p. 118

Cassell, R.T. and Kushner, S,; U.S. Patent 2,569,288; September 25, 1951; assigned to
American Cyanamid Company

BECLOMETHASONE DIPROPIONATE

Therapeutic Function:  Topical anti-inflammatory; glucocorticoid



Beclomethasone Dipropionate 131
Chemical Name: 9-chloro-118,17,21-trihydroxy-168-methylpregna-1,4-diene-3,20-dione
dipropionate
Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 5534-09-8; 4419-39-0 (Base)

(base)

Trade Name Manufacturer Country Year Introduced
Propaderm Kyowa Hakko Japan 1972
Becotide Allen & Hanburys U.K, 1972
Cleniderm Chiesi ttaly 1974
Sanasthmy! Glaxo W. Germany 1975
Becotide Glaxo France 1976
Beconase Glaxo W. Germany 1976
Vanceril Schering uU.Ss. 1976
Beclotide Nasal Glaxo ltaly 1977
Becotide Glaxo Japan 1978
Alidesin Shionogi Japan 1978
Beclovent Glaxo u.s. 1979
Becotide Glaxo Switz, 1981
Becloforte Allen & Hanburys U.K, 1982
Aldecin Schering - -
Anceron Essex Argentina -
Beclacin Kaigai Japan -
Beclacin Morishita Japan -
Beclamet Orion Finland -
Beclo-Asma Aldo Union Spain -
Beclomet Orion Finland -
Beclosona Spyfarma Spain -
Beclovent Meyer uU.S. -
Becotide Pliva Yugoslavia —
Betozon Ohta Japan -
Betozon Ono Japan -
Bronco-Turbinal Valeas Italy -
Clenil Chiesi Italy -
Dermisone Beclo Frumtost Spain -
Entyderma Taiyo Japan -
Gnadion Pliva Yugoslavia -
Hibisterin Nippon Zoki Japan -
Inalone Lampugnani taly -
Korbutone Nippon Glaxo Japan -
Proctisone Chiesi Italy -
Propaderm Duncan Italy —
Propavent Glaxo U.K. -
RinoClenil Chiesi ltaly -
Turbinal Valeas Italy -
Vaderm Schering - -
Vancenase - U.s. -
Viarex Essex Italy -
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Trade Name Manufacturer Country Year Introduced
Viarex Schering u.s. -
Viarox Byk-Essex W. Germany -
Zonase Script Intal S, Africa -
Zonide Script Intal S. Africa -

Raw Materials

16f-Methyl-1 4-pregnadiene-11f,17,21-triol-3,2 dione-21-acetate
Methane Sulfonyl Chloride

Sodium Methoxide

N-Chlorosuccinimide

Perchloric Acid

Manufacturing Process

6 grams of 168-methyl-1,4-pregnadiene-118,17,21-triol-3,20-dione-21-acetate is dissolved

in a mixture of 35 mi of dimethylformamide and 6 ml of pyridine. To the resulting solu-
tion is added 2.5 m! of methanesulfony! chloride and the reaction mixture maintained at
80°-85°C for about 1 hour. The resulting red solution is cooled in an ice bath and treated
successively with 55 ml of methanol, 240 mi of 5% aqueous sodium bicarbonate and finally
with 360 m! of water. The resulting reaction mixture is then allowed to stand at room
temperature overnight after which the precipitated product is removed by filtration, washed
repeatedly with water and dried to a constant weight in air at about 50°C to produce 1683-
methyl-1,4,9(11)-pregnatriene-11¢,21-diol-3,20-dione-2 1-acetate.

Hydrolysis of the acetate ester with alkali, e.q., sodium methoxide in methanol, affords the
free alcohol, 168-methyl-1,4,9(11)-pregnatriene-17a, 21-diol-3,20-dione. To a suspension of
3 grams of 168-methyl-1,4,9(11)-pregnatriene-17¢,21-diol-3,20-dione-21-acetate in 40 ml of
acetone is added at 0°C with stirring 2 grams of N-chlorosuccinimide and then 7 m! of a per-
chloric acid solution prepared by dissolving 0.548 mi of 70% perchloric acid in 33 ml of
water. The resulting reaction mixture is stirred at 0°C for about 4 hours 45 minutes.

The excess of N-chlorosuccinimide is destroyed by the addition of about 15 drops of allyl
alcohol and 180 ml of water is then added with stirring. This mixture is held at 0°C for about
one hour. The precipitated 1648-methyl-1,4-pregnadiene-9a-chloro-118,17«,21-triol-3,20-
dione-21-acetate is recovered by filtration. A solution of 250 mg of the chlorohydrin in 5 m!
of 0.25N perchloric acid in methanol is stirred for about 18 hours at room temperature to
produce 168-methyl-Sa-chloro-114,17a,21-trihydroxy-1,4-pregnadiene-3,20-dione which is
recovered by adding water to the reaction mixture and allowing the product to crystallize.
Propionic anhydride is then used to convert this material to the dipropionate,

References

Merck Index 1018

Kleeman & Engel p. 74

PDR pp. 906, 1659

DOT 9 (8) 335 (1973)

I.N.p. 118

REM p. 962

Merck & Co., Inc. British Patent 912,378; December 5, 1962

Taub, D., Wendler, N.L. and Slates, H.L.; U.S, Patent 3,345,387; October 3, 1967; assigned
to Merck & Co., Inc.

BEFUNOLOL

Therapeutic Function: Beta-blocker
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Chemical Name: 2-Acetyl-7-(2-hydroxy-3-isopropylaminopropoxy)benzofuran
Common Name: —

Structural Formula:
?H
OCH,CH CH,NHCH(CH,L

(o]

COCH,

Chemical Abstracts Registry No.: 39552-01-7

Trade Name Manufacturer Country Year introduced
Bentos Kakenyaku Kakko Japan 1983

Raw Materials

2-Acetyl-7 -hydroxybenzofuran
Epichiorohydrin
Isopropylamine

Manufacturing Process

To 8.8 g of 2-acetyl-7-hydroxybenzofuran were added 80 m! of epichlorohydrinand 0.2 g
of piperidine hydrochloride and the mixture was heated at 105°C for 3 hours. After the
reaction, the excess of epichlorohydrin was evaporated and the resultant was distilled under
reduced pressure to give 9.3 g of 2-acetyl-7-(2,3-epoxypropoxy)benzofuran having a boiling
point of 1756°to 176°C/0.7 mm Hg. 6 g of the product was dissolved in 30 mi of ethanol
and to the solution was added 10 ml of isopropylamine. After refluxing the mixture for 40
minutes, the solvent was evaporated from the reaction mixture, The resulting residue was
recrystallized from cyclohexane-acetone to give 6 g of 2-acety!-7-(2-hydroxy-3-isopropyl-
aminopropoxy)benzofuran having a melting point of 115°C.

References

Merck Index 1022

DFU 6 (10) 601 (1981)

to, K., Mashiko, |.,Kimura,K.and Nakanishi, T.;U.S. Patent 3,853 923; December 10,1974,
assigned to Kakenyaku Kakko Co., Ltd.

BEKANAMYCIN SULFATE

Therapeutic Function: Antibacterial

Chemical Name: D-Streptamine, O-3-amino-3-deoxy-a-D-glucopyranosyl-{1-6)-0-[2,6di-
amino-2 6dideoxy-a-Dglucopyranosy|-{1—>4)] -2-deoxy sulfate {1:1)

Common Name: Aminodeoxykanamycin
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Structural Formula:

2OH

CH.
HO °
HN
iR OH
BO {base)
HO b o)
HO
L T .,
Ny

Chemical Abstracts Registry No.: 29701-07-3; 4696-76-8 (Base)

Trade Name Manufacturer Country Year Introduced
Kanendomycin Meiji Seika Japan 1969
Stereocidin Crinos Italy 1880
Coltericin Argentia Argentina -
Kanendomicina Lefa Spain -
Kanendos Crinos Italy -
Visumetazone Antibiotica ISF Italy -
Visumicina ISF {taly -

Raw Materials

Bacterium S. Kanamyceticus
Nutrient Broth

Manufacturing Process

200 liters of the medium containing 2.0% starch, 1.0% soybean meal, 0.05% KClI, 0.05%
MgSO47Hy0, 0.3% NaCl, 0.2% NaNOj was placed in the 400 titer fermenter, the pH was
adjusted to 7.5, and the medium was then sterilized (pH after the sterilization was 7 0) for
30 minutes at 120°C, inoculated with 1,000 ml of 40 hour shake-cultured broth of S. kana-
myeceticus (a selected subculture of K2-J strain) and tank-cultured at 27°-28°C. As antifoam,
soybean oil (0.04%) and silicone {0,04%) were added. The broth after 48 hours was found

to contain 250 mcg/m! of kanamycin,

A portion {950 mi) of the rich eluate was adjusted to pH 6.0 by the addition of sulfuric acid.
Ultrawet K (7.0 g) in 70 mi water was added slowly to the neutralized eluate to precipitate
kanamycin B dodecylbenzenesulfonate which was collected by filtration after adding filter-
aid (Dicalite}. The cake was washed with water and extracted with 100 m! methano!. After
filtering and washing with methanol, sulfuric acid was added to the filtrate until no more
kanamycin B sulfate precipitated. After addition of an equal volume of acetone to provide
more complete precipitation, the kanamycin B sulfate was collected by filtration, washed
with methanol and dried in vacuo at 50°C.

References

Merck Index 5118

Kleeman & Engel p. 75

I.N. p. 120

REMp. 1181

Umezawa, H., Maeda, K. and Ueda, M.; U.S, Patent 2,931,798; April 5, 1960.

Johnson, D.A. and Hardcastle, G.A.; U.S. Patent 2,967,177, January 3, 1861; assigned to
Bristol-Myers Co,

Rothrock, J.W, and Potter, |.; U.S. Patent 3,032 ,547; May 1, 1962; assigned to Merck &
Co., Inc,
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BENACTYZINE HYDROCHLORIDE

Therapeutic Function: Tranquilizer; anticholinergic
Chemical Name: &-Hydroxy-G-phenylbenzene acetic acid-2-{diethylamino)ethy! ester
Common Name: B—DiethyIaminoethylbenzilate hydrochloride

Structural Formula: Cgg OH

CCOOCH, CH N (C,H,) 5 {base)
CeMs

Chemical Abstracts Registry No.: 57-37-4; 302-40-0 (Base)

Trade Name Manufacturer Country Year Introduced
Suavitil Merck Sharp & Dohme u.s. 1957
Phebex Hoechst u.s. 1958
Cedad Recordati italy -
Cevanol 1.C.l. U.K. -
Depro! Wallace U.s. -
Lucidil Smith & Nephew U.K. -
Morcain Tatsumi Japan -
Nutinal Boots U.K. -
Parasan Medix Spain -
Parpon Santen Japan -
Phobex Lioyd - -
Phobex Dabney & Westerfield - -

Raw Materials

Ethy! Benzilate B-Diethylaminoethanol
Sodijum Hydrogen Chioride

Manufacturing Process

114 parts of ethy! benzilate, 175 parts of B-diethylarninoethano! and 0.2 part of metallic so-
dium were placed in a flask attached to a total-reflux variable take-off fractionating column,
The pressure was reduced to 100 mm and heat was applied by an oil bath the temperature of
which was slowly raised to 90°C. During three hours of heating 17 parts of ethanol distilled
(35.5°C). When the distillation of the ethanol became slow, the bath temperature was raised
to 120°C. When the vapor temperature indicated distillation of the amino alcohol the take-
off valve was closed and the mixture was refluxed for one hour, At the end of this period
the vapor temperature had dropped and two more parts of ethano| were distilled, The re-
maining aminoalcohol was slowly distilled for three hours. The pressure was then reduced
to 20 mm and the remainder of the aminoalcohol distilled at 66°C. During the reaction the
color of thesolution changed from yellow to deep red. The residue wasdissolved in 500 parts
of ether, washed once with dilute brine, and three times with water, dried over sodium suij-
fate and finally dried over calcium sulfate., 500 parts of a saturated solution of HCl in abso-
tute ether was added and the resulting precipitate filtered. Dry HCI gas was passed into the
filtrate to a slight excess and the precipitate again filtered, The combined precipitates were
washed with cold acetone. The 106 parts of product was purified by recrystailization from
acetone as fine white crystals which melt at 177°-178°C.

References

Merck Index 1028
Kleeman & Engel p. 76
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PDR p. 1874

OCDS Vol.1p.93(1977)

DOT 9 (6) 241 (1973)

I.N.p. 120

Hill, A.J. and Holmes, R.B.; U.S. Patent 2,394,770; February 12, 1946 ; assigned to American
Cyanamid

BENAPRYZINE HYDROCHLORIDE

Therapeutic Function: Anticholinergic, antiparkinsonism

Chemical Name: a-hydroxy-a-phenylbenzeneacetic acid 2-(ethylpropylamino)ethyl ester
hydrochloride

Common Name: 2-Ethylpropylaminoethyi diphenylglycollate hydrochloride

Structural Formula: CRg_ OH CHoCly
//ccm2m2N (base)
CHy CH,CH,CH,,

Chemical Abstracts Registry No.: 3202-55-9; 22487429 (Base)

Trade Name Manufacturer Country Year introduced

Brizin Beecham U.K. 1973

Raw Materials

Sodium Methoxide Methyl q,adiphenyl Glycollate

2-Ethylpropylaminomethanol Hydrogen Chloride

Manufacturing Process

A methanolic solution of sodium methoxide [from sodium (0.2 gram) and dry methanol

(3 ml})] was added dropwise during 20 minutes to a boiling solution of methyl a,a-diphenyl-
glycollate {11 grams) and 2-ethylpropylaminoethanoi (6 grams) in light petroleum (150 m!,
BP 80°100°C) and the methanol that separated was removed by using a Dean and Starke
apparatus. At the end of 5 hours no further separation of methanol occurred and the reac-
tion mixture after being washed with water (3 x 20 ml) was extracted with 1 N hydrochlo-
ric acid (3 x 30 ml).

The acid extracts (after washing with 50 mi ether) were made alkaline with agueous 5N
sodium hydroxide solution, the liberated base was extracted into ether (4 x 50 ml} and
the ether extracts were dried {(MgSQ4}. Treatment of the extracts with hydrogen chloride
gave the hydrochloride (11 grams, 70%), which was obtained as rectangular plates, MP 164°
to 166°C, after several crystallizations from butanone.

References

Merck Index 1030

Kleeman & Engel p. 77

OCDS Vol. 2 p. 74 {1980)

DOT 9 {6) 241 {1973)

I.N,p. 121

Mehta, M.D. and Graham, J.; U.S. Patent 3,746,743; July 17, 1973; assigned to Beecham
Group Limited
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BENDACORT

Therapeutic Function: Glucocorticoid

Chemical Name: 21-ester of [(1-benzyl-1H-indazol-3-yl-oxy] -acetic acid with 118,17, tri-
hydroxy-pregn-4-ene 3 20dione

Common Name: Ester of Bendazac with hydrocortisone

Structural Formula: 0
S ~CHz=0—=C0—CH,~O ,N\N/CHz‘Q

Chemical Abstracts Registry No.: 53716-43.1

Trade Name Manufacturer Country Year Introduced
Versacort Angelini Italy 1978

Raw Materials

Hydrocortisone
Bendazac Chloride;[{1-enzyl-1H-indazo}-3-yl)oxy] acetic acid chioride

Manufacturing Process

Hydrocortisone (25 g) and Bendazac chloride (21 g) are suspended in anhydrousdioxane (250
ml}. Pyridine (6 ml) is added and the soiution is kept under stirring for 2 hours at room tem-
perature. Pyridine hydrochloride which separates is filtered and the clear dioxane solution is
added, under strong stirring, to a solution of sodium bicarbonate (20 g) in distilied water
{2,500 mi}. The colorless precipitate which is formed is filtered, washed with water and dried
on a porous plate, The substance crystallizes from ethanol. Needles. MP 174°-176°C. Yield:
75%.

References

Merck Index 4689
Baiocchi, L..; U.S, Patent 4,001 219; January 4, 1977

BENDAZAC

Therapeutic Function: Antiinflammatory
Chemical Name: [{1-benzy!-1H-indazol-3-yl)oxy]acetic acid
Common Name: Bendazolic acid

Structural Formula: ‘l’“zceﬂs

N
>y

|
0CH, COOR
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Chemical Abstracts Registry No.: 20187-55-7

Trade Name Manufacturer Country Year Introduced
Versus Angelini Italy 1970
Zildasac Chugai Japan 1979
Hubersii Hubber Spain -
Versus Werfft Chemie Austria —

Raw Materials

1-Benzyl-3-0xy-indazole
Chioroacetonitrile
Hydrogen Chloride

Manufacturing Process

11 grams of the sodium salt of 1-benzyl-3-oxy-indazole are dissolved in 70 m! of absolute
ethanol by heating the resulting solution to boiling and stirring. 3.5 grams of chloroaceto-
nitrile dissolved in 5 mi of absolute ethanol are then added within 2-3 minutes and after
10 minutes a further portion of 1.7 grams of chloroacetonitrile are added. The reaction is
finally brought to completion with an additional 45 minutes of boiling. The reaction mix-
ture is allowed to cool at room temperature and is then filtered. The alcohol solution is
evaporated to dryness under reduced pressure; the resulting residue is taken up again with
ether and the ether solution is washed in sequence with dilute HCI, water, NaOH and water.
The solution is dried on Na, SO, and then the solvent is removed. The residue consists of
{1-benzyl-indazole-3)oxyacetonitrile which is crystallized from methanol. It has a melting
point of 93°C.

1 gram of the (1-benzyl-indazole-3)oxyacetonitrile is pulverized and is added with stirring
to 5 ml concentrated HCl. By heating on a boiling water bath for 2-3 minutes, the nitrile
product melts and soon thereafter solidifies. The precipitate is cooled, then filtered and
washed well in a mortar with water. After dissolution in 10% Na,CQ;, it is precipitated
again with dilute HCIl. After crystallization from ethanol, 1-benzyl-indazole-3-oxyacetic
acid is obtained., [t has a melting point of 160°C.

References

Merck Index 1033

Kleeman & Engel p. 79

OCDS Vol. 2 p. 351 (1980)

1.N.p. 121

Palazzo, G.; U.S. Patent 3,470,194; September 30, 1969; assigned to Aziende Chimiche
Riunite Angelini, Francesco ACRAF SpA, Italy

BENDROFLUMETHIAZIDE

Therapeutic Function: Diuretic, antihypertensive

Chemical Name: 3,4-dihydro-3-(phenylmethyl}-6-(trifluoromethy!}-2H-1,2,4-benzothiadiazine-
7-sulfonamide 1,1-dioxide

Common Name: Bendrofluazide, Benzydroflumethiazide, Benzylhydroflumethiazide
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Structural Formula: o o

pY4

HpNSO, @[ A
FaC N)\ CHaCgHyg

H

Chemical Abstracts Registry No.: 73-48-3
Trade Name Manufacturer Country Year introduced
Naturetin Squibb u.s. 1959
Sinesalin {.C.h. W. Germany —
Naturine Leo Leo France 1961
Benuron Bristol u.s. 1965
Aprinox Boots U.K, -
Benzide Protea Australia -
Berkozide Berk U.K. —
Bristuric Bristol u.s. -
Bristuron Bristol - -
Centy! Leo Denmark -
Centyl Leo-Sankyo Japan -
Corzide Squibb u.s, -
Neo-Naclex Glaxo U.K. -
Neo-Rontyl! Leo Denmark -
Notens Farge Italy -
Pluryl Leo Denmark -
Polidiuril Bios Italy -
Poliuron Lepetit Italy -
Rauzide Squibb u.s. -
Salural ICB Italy -
Salures Ferrosan Denmark -
Seda-Repicin Boehringer-Ing. W, Germany -
Sinesalin Arcana Austria -
Sodiuretic Squibb Itaty -
Tensionorm Leo France -
Urizid Rekah Israel -

Raw Materials
,0,0-Trifluoro-m-toluidine Chlorosulfonic Acid
Ammonia Phenylacetaldehyde

w-Ethoxystyrene
Manufacturing Process
The process is described in U.S. Patent 3,392,168 as follows:

{A) Preparation of 5-Trifluoromethylaniline-2,4-Disulfonylchloride—~113 ml of chlorosulfonic
acid is cooled in an ice bath, and to the acid is added dropwise while stirring 26.6 grams of
a,a,0-trifluoro-m-toluidine., 105 grams of sodium chloride is added during 1-2 hours, where-
after the temperature of the reaction mixture is raised slowly to 150°-160°C which tempera-
ture is maintained for three hours. After cooling the mixture, ice-cooled water is added,
whereby 5-trifluoromethylaniline-2,4-disulfony! chioride separates out from the mixture.

(B) Preparation of 5-Trifluoromethy!-2,4-Disulfamylaniline—The 5-trifluoromethylaniline-
2,4-disulfonyl chloride obtained in step (A) is taken up in ether and the ether solution
dried with magnesium sutfate. The ether is removed from the solution by distillation, the
residue is cooled to 0°C, and 60 ml of ice-cooled, concentrated ammonia water is added
while stirring. The solution is then heated for one hour on a steam bath and evaporated
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in vacuo to crystallization. The crystallized product is 5-trifluoromethyi-2,4-disulfamyl-
aniline, which is filtered off, washed with water and dried in a vacuum-desiccator over phos-
phorus pentoxide. After recrystallization from a mixture of 30% ethanol and 70% water,
the compound has a MP of 247°-248°C.

(C] Preparation of 3-Benzyi-6-Trifluoromethyl!-7-Sulfamy!-3,4-Dihydro-12,4-Benzothiadiazine-
1,1-Dioxide~6.4 grams of 5-trifluoromethy!-2,4-disulfamylaniline is dissolved in 12 ml of
dioxane, 2.7 ml of phenylacetaldehyde and a catalytic amount of p-toluenesulfonic acid

are added. After boiling for a short time under reflux, the reaction mixture crystallizes,
and, after filtration and recrystallization from dioxane, the desired product is obtained with
a MP of 224.5°-225,5°C.

(D) Alternative to (C}—9.6 grams of 5-trifluoromethyl-2,4-disulfamylaniline and 4.9 grams
of w-ethoxystyrene are dissolved in 35 ml of n-butanol. 0.5 grams of p-toluenesulfonic
acid is added, and the mixture is heated on a steam bath while stirring. When the solution
is clear, 55 ml of hexane is added, whereafter the mixture is heated further for one and

a half hours. After cooling, the substance identical to that of Example (C) is filtered off
and has a MP of 222°-223°C.

Sterile compositions containing Bendroflumethiazide for parenteral administration may be
prepared as described in U.S, Patent 3,265,573.

References

Merck Index 1036

Kleeman & Engel p. 79

PDR pp.1741,1753, 1767

OCDS Vol. 1 p. 358 (1977)

DOT 16 (3) 94 (1980)

I.N.p. 122

REM p.938

Goldberg, M.; U.S. Patent 3,265,673; August 9, 1966; assigned to E.R. Squibb & Sons, Inc.

Lund, F., Lyngby, K. and Godtfredsen, W.0.; U.S. Patent 3,392,168; July 9, 1968; assigned
to Lovens Kemiske Fabrik ved A, Kongsted, Denmark

BENFLUOREX HYDROCHLORIDE

Therapeutic Function: Hypolipemic agent, cardiovascular drug
Chemical Name: 1-{m-Trifluoromethylpheny!)-2-{-benzoyloxyethyl}aminopropane
Common Name: —

Structural Formula: CH,

CO-0-~CH;~CHy~NH-CH-CH,

CFy

Chemical Abstracts Registry No.: 23642-66-2; 23602-78-0 (Base)

Trade Name Manufacturer Country Year Introduced

Mediator Servier France 1976
Mediaxal Stroder Italy 1981
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Trade Name Manufacturer Country Year Introduced
Mediaxal Servier Switz, 1982
Minolip Chiesi Italy -

Raw Materials

1-(m-Trifluoromethylpheny!)-2-(3-hydroxyethyl}amino Propane
Benzoy! Chloride

Manufacturing Process

To asolution of 24.7 parts of 1-{m-trifluoromethylpheny!)-2-(3-hydroxyethyl)amino propane
in 140 parts of anhydrous benzene, there were added successively 15 parts of 4.7 N hydro-
chloric ether and a solution of 14 parts of benzoy! chloride in 24 parts of anhydrous benzene,
The addition required 10 minutes, the reaction mixture was then refluxed for 8 hours.

The solid product was collected by filtration and after recrystallization from 230 parts of
ethyl acetate, there were obtained 15 parts of 1-(m-trifluoromethylphenyl)-2-{$-benzoyloxy-
ethyl)amino propane hydrochloride melting at 161°C.

10 parts hydrochloride are put in suspension in 100 parts of water, 80 parts ether are added,
then 10 parts of a concentrated solution of ammonium hydroxide. The mixture is stirred a
few minutes until the salt isdissolved, then the ethered solution ispoured off and dried. After
the ether is eliminated, 9 parts of 1-(m-triflucromethylphenyl)-2-{$-benzoyloxyethyl)amino
propane are obtained; the base is a colorless oil,

References
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DFU 2 (8) 557 (1976)
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DOT 13 (1) 12 {1977)
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Beregi, L. Hugon, P. and Le Douarec, J.C.; U.S. Patent 3,607 909; September 21,1971 assigned
to Science Union et Cie Societe Francaise de Recherche Medicale

BENFURODIL HEMISUCCINATE

Therapeutic Function: Coronary vasodilator, cardiotonic

Chemical Name: succinic acid monoester with 4-[2-(1-hydroxyethy!)-3-methyl-5-benzo-
furanyl] -2(5H)-furanone

Common Name: —

Structural Formula:

s
07/0j ‘/\ro CHOOCCH, CH, COOH
REQR|
7 CH,
Chemical Abstracts Registry No.: 3447958

Trade Name Manufacturer Country Year Introduced
Eucilat Clin Midy France 1970
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Trade Name Manufacturer Country Year introduced
Clinodilat Mack-Midy W. Germany 1981
Eucilat Midy {taly 1981
Eucilat Clin-Comar-Bila France -

Raw Materials

4-(4-Methoxyphenyl)-2-ox0-2 5-dihydrofuran Chloroacetone
Aluminum Chloride Acetyl Chloride
Sodium Borohydride Hydrogen Chioride

Succinic Anhydride
Manufacturing Process

(A) Preparation of 4-(3-Acetyl-4-Hydroxyphenyl)-2-Oxo-2,5-Dihydrofuran (1567 CB):

A solution of 57 grams of 4-(4-methoxyphenyl)-2-ox0-2,5-dihydrofuran {0.3 mol) in 300
ml of methylene chloride is added slowly to 200 grams of anhydrous powdered aluminum
chloride, while stirring and cooling in a bath of iced water. When this is completed, one
removes the bath and leaves the reagents in contact for 10 minutes, and then introduces
72 grams of acetyl chloride at a speed sufficient to maintain refluxing of the solvent. One
subsequently heats under reflux for 3 hours 30 minutes, decomposes by pouring on to
crushed ice, filters off the crystalline product and washes it with water. 56 g, MP = 200°C.
Yield: 80%. The product is recrystallized from acetic acid and then melts at 201°-202°C.

(B) Preparation of 4-[3-Acety!-4-(2-Oxopropyloxy)Pheny!] .2-Oxo-2,5-Dihydrofuran: 5.45
grams (0.025 mol) of compound 1567 CB prepared according to {A) dissolved in 50 m!

of dimethyl formamide is stirred at room temperature for 15 minutes with 5 grams of
potassium carbonate and 1 gram of sodium iodide, and 5 grams of chioracetone are then
added drop by drop. The temperature spontaneously rises a few degrees. The disappear-
ance of the phenolic compound is checked by testing with an alcoholic solution of ferric
chloride; this test should be negative at the end of the reaction (approximately 2 hours).
One then dilutes with 10 volumes of water, filters the product which crystallizes out under
these conditions and recrystallizes it from acetic acid. It has the form of yellow needles
(4 grams yield: 63%). MP, = 155°-157°C.

(C) Preparation of 2-Acetyl-3-Methy!-5-(2-Ox0-2,5-Dihydro-4-Fury!)Benzo [b] Furan (3556
CBJ: (1) A suspension of 2 grams of the compound prepared according to (B) in 20 ml
of concentrated hydrochloric acid, is heated to about 50°C, just until it dissoives. There-
after it is heated for 2 minutes to 70°C, just until precipitation commences. The mixture
is allowed to cool, diluted with water, filtered, the residue washed, dried, and sublimed at
200°C and 0.1 mm pressure. 1.4 grams of product (Yield: 70%) is obtained. MP,=218°"
221°C. A second sublimation produces a chemically pure product. MP. =221°222°C.

(2) Compound 1567 CB and chloracetone are caused to react as in (B), the mineral salts
subsequently filtered, 12 ml of concentrated hydrochloric acid are added to the solution
in dimethyl formamide without dilution with water, and the mixture heated for 40 min-
utes on a water bath. The product crystallizes in the warm mixture, the mixture is cooled
to room temperature, filtered, the residue washed with water and crystallized from acetic
acid. MP.=222°C. Yield: 60% based on compound 1567 CB.

(D) Preparation of 2-(1-Hydroxyethyl)-3-Methyl-5-(2-Oxo-2,5-Dihydro-4-Fury!)Benzo[b] -
Furan (3574 CB): 13.2 grams of compound 3556 CB of which the preparation is described
in (C} are treated successively with 66 ml of methylene chioride, 27 m| of methanol and,
with stirring, 1.6 grams of sodium borohydride added in stages. The reaciton takes 1 hour.
The mixture is poured into water acidified with a sufficient amount of acetic acid, the
solvents are stripped under vacuum, the crystalline product removed, washed with water,
and recrystallized from ethyl acetate. Yield: 90%. MP, =158°C.
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(E) Preparation of 2-(1-Succinyloxyethyl]-3-Methyl-5-(2-Oxo0-2,5-Dihydro-4-Furyl}Benzo[b] -
Furan (409, CBJ: 8.65 grams of compound 3574 CB in 43 ml of pyridine are warmed for
30 minutes, on a water bath, with succinic anhydride. At the end of this, the pyridine is
stripped off in vacuo. The mixture is treated with dilute sulfuric acid and with ether, the
crystalline product filtered off, washed with water and with ether, and recrystallized from
ethy! acetate (9.35 grams). MP; = 144°C (measured after drying at 90°C and 0.1 mm).
Yield: 77%. The product yields an equimotecular compound with morpholine. MP; = 136°C
(from ethy! acetate).
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BENORYLATE

Therapeutic Function: Analgesic, antiinflammatory, antipyretic
Chemical Name: 2-(acetyloxy}benzoic acid 4-(acetylamino)pheny! ester
Common Name: Fenasprate; p-N-acetamidopheny! acetyisalicylate

Structural Formula: 0COCH

Chemical Abstracts Registry No.: 5003485

Trade Name Manufacturer Country Year Introduced
Benortan Winthrop Switz, -
Benoral Winthrop U.K. 1972
Benortan Winthrop W. Germany 1975
Benortan Winthrop France - 1976
Benorile Rubio Spain -
Benortan Pharmacal Finland -
Bentum inpharzam Belgium -
Salipran Bottu France -
Sinalgin Robin ltaly -
Triadol Sterling Heath U.K, -
Winorylate Sterwin Espanola Spain -

Raw Materials

N-Acetylp-aminophenol
Acetyl Salicoy! Chloride

Manufacturing Process

Example 1: oGE grams of N-acetyl-p-aminopheno! were slurried with 400 mi of water and
cooled to 10°C. 125 m| of 20% sodium hydroxide were slowly added to the mixture with
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stirring, the temperature being maintained between 10° and 15°C. To the solution obtained,
75 grams of acety! salicoyl chloride were added with vigorous stirring over a period of % hr,
the solution being maintained at a temperature of about 10°C. Towards the end of the
reaction the pH was checked and adjusted to greater than 10 by the addition of a small
amount of 20% sodium hydroxide. After all the acid chloride had been added, vigorous
stirring was continued for half an hour during which time the crude product separated
out. This product was filtered off, washed thoroughly with water and recrystallized from
ethanol.

Example 2: 65 grams of sodium N-acetyl-p-aminophenol were slurried with 500 grams
of dry benzene and 80 grams of acety! salicoyl chloride added. The mixture was heated
under reflux for four hours and filtered hot. The excess benzene was removed under
vacuum and the crude acety! salicyclic acid ester of N-acetyl-p-aminophenol crystallized
from ethanol.
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BENOXAPROFEN

Therapeutic Function: Antiinflammatory, analgesic
Chemical Name: 2-(2-p-Chiorophenyl-5-benzoxazolyi)propionic acid

Common Nama: —

Structural Formula: o
+O<. O,
N (I:HCOzH

CH,
Chemical Abstracts Registry No.: 51234-28-7
Trade Nama Manufacturer Country Year Introduced
Opren Dista Litly U.K. 1980
Coxigon Lilly W. Germany 1981
Inflamid Lilly France 1981
Coxigon Litly Switz, 1982
Coxigon Schwaiz, Serum | Switz, 1982
Oraflex Lilly [VECH 1982

Bexopron Lilly - -

Raw Materials

Ethyl-2-(3-hydroxy-4-aminophenyl)propionate
p-Chlorobenzoy!l Chloride

Manufacturing Process

The 6-benzoxazoly| analog of the 6-benzoxazolyl product is prepared as follows:
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(a) Ethyl 2-(2-p-chlorophenyl-6-benzoxazolyllpropionate: A solution of ethyl 2-{3-hydroxy-
4.aminophenyl)propionate {25 g) in pyridine (16 mi} was treated with p-chiorobenzoy!
chloride (1.65 mi) at 5°C. After stirring for 2 hours at room temperature the sofution was
evaporated to dryness.

The residue was heated at 220°C until no more water was evolved, then was a!lowed to cool.,
This yielded ethyl 2-{2-pchlorophenyl-6-benzoxazolylipropionate.

{b) 2-(2-p-Chlorophenyl-6-benzoxazolyllpropionic acid: A solution of ethyl 2-{(2p-chloro-
pheny}-6-benzoxazolylpropionate (4 g) in agueous sodium hydroxide {30 ml) was heated on
a steam bath for one-half hour. On cooling the black solution was washed with chloroform,
On acidification of the black solution with hydrochloric acid the mixture was extracted with
chloroform. This solution on evaporation yielded 2-(2p-<chlorophenyl-6-benzoxazoly!)pro-
pionic acid, MP 196°C.
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Evans, D., Dunwell, D.W, and Hicks, T.A.; U.S. Patent 3,862,452; June 8, 1976; assigned to
Lilly Industries, Ltd.

BENOXINATE HYDROCHLORIDE

Therapeutic Function: Topical anesthetic
Chemical Name: 4-amino-3-butoxybenzoic acid 2-(diethylamino)ethy| ester hydrochioride

Common Name: Oxybuprocaine

Structural Formula: COOCH, CH,N(CoH5),
(base)
OCH, CH,CHoCHy
NHy
Chemical Abstracts Registry No.: 5987-82-6; 99434 (Base)
Trade Name Manufacturer Country Year Introduced
Dorsacaine HCI Dorsey u.s. 19563
Novesine Merck-Chibret France 1960

Anemixin Zeria Japan -
Benoxil Santen Japan -
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Trade Name Manufacturer Country Year Introduced
Benoxinate Barnes-Hind U.s. -
Cebesine Chausin-Blache France -
Colirio Anestesico Coliado Spain -
Collu-Blache Chauvin-Blache France -
Conjuncain Mann W. Germany -
Lacrimin Santen Japan -
Minims Benoxinate Smith & Nephew UK. -
Novesin Wander Switz, —
Novesin Dispersa Switz, -
Prescaina Llorens Spain -
Scarlene Chauvin-Blache France -

Raw Materials

3-Oxy4-nitrobenzoic Acid Ethanol

Potassium Hydroxide Butanol

Thiony! Chloride Diethylamino Ethanol
Hydrogen Hydrogen Chloride

Manufacturing Process

25 grams of 3-oxy-4-nitrobenzoic acid are esterified (ethy! ester} and 26 grams of the ester
are dissolved in 200 cc of absolute ether and treated with 7 grams of caustic potash in

20 cc of absolute methanol. The red potassium phenolate with 7 grams of pure butyl
bromide and 7 grams of absolute alcohol are heated for 5 hours in the oven to 150°C.

When cool, the alcohol is evaporated in vacuo and the butoxy-nitrobenzoic acid ethyl ester
is precipitated with water. The substance is sucked off and saponified for 15 minutes with

a solution of 2.6 grams of caustic potash in 30 cc of alcohol on a water bath. The alcohol
is evaporated in vacuo and the 3-butoxy-4-nitrobenzoic acid is precipitated with hydrochloric
acid. It forms needles which melt at 174°C. 7.9 grams of dry acid are boiled for 45 min-
utes under a reflux condenser with 25 cc of thionyl chloride. The excess of thiony! chloride
is then removed in vacuo, and the oil is distilled. The acid chloride has a yellow color and
solidifies.

7.3 grams of the acid chloride are treated with 6.6 grams of diethyl-amino-ethanol in 20 cc
of absolute benzene, The mixture is then warmed for 1 hour on a water bath. When cold,
it is treated with a solution of soda and washed with ether. After drying over potash, the
ether and benzene are removed by distillation and 3-butoxy-4-nitrobenzoic acid diethyl-
amino-ethyl ester is obtained, having a BP 215°C/2.5 mm.,

5.0 grams of this product are hydrogenated in absolute alcohol solution with fresh Raney
nickel. When the absorption of hydrogen ceases {5 hours), the solution is filtered and the
alcohol evaporated in vacuo. The 3-butoxy-4-aminobenzoic acid diethyl-amino-ethyl ester
boils at 215°218°C at 2mm pressure; it is an almost colorless oil.

By precipitation of a solution of the ester in absolute ether with hydrogen chloride gas, the
dihydrochloride is obtained; upon recrystaliization from alcohol/ether, it forms crystals
which melt at 196°-197°C.
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BENPERIDOL

Therapeutic Function: Tranquilizer

Chemical Name: 1-[1-[4-{4-fluoropheny!)-4-0xobuty!] 4-piperidiny!] -1,3-dihydro-2Hbenz-
imidazol-2-one

Common Name: Benzperidol

Structural Formula:
peeei )
o

N

Ly

Chemical Abstracts Registry No.: 206284-2

Trade Name Manufacturer Country Year Introduced
Frenactil Clin-Compar-Byla France 1965
Gliahimon Tropon W. Germany 1966
Anquil Janssen U.K. 1973

Raw Materials

Y-Chloro-4-fluorobutyrophenone
1-(4-Piperidyi}-2-benzimidazoline HC!

Manufacturing Process

A mixture of 3.4 parts of y-chloro-4-fluorobutyrophenone, 4 parts of 1-(4-piperidyl}-2-
benzimidazolinone hydrochloride, 6 parts of sodium carbonate and 0.1 part of potassium
iodide in 176 parts of 4-methy}-2-pentanone is stirred and refluxed for 48 hours. The
reaction mixture is cooled and 120 parts of water is added. The separated organic layer

is dried over magnesium sulfate and the solvent is evaporated to leave an oily residue which
is dissolved in dilute hydrochloric acid and boiled. The acidic solution is filtered and cooled
at room temperature whereupon there crystallizes from solution 1<1-[y-(4-fluorobenzoyt)-
propy!] -4-piperidyl>-2-benzimidazolinone hydrochloride hydrate melting at about 134°142°C,
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BENPROPERINE

Therapeutic Function: Antitussive
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Chemical Name: 1-[1-Methyl-2-[2-(phenylmethyl}phenoxy] ethyl] piperidine
Common Name: —

Structural Formula: CH

[
¢ N~- CHCH,0 Q
Cli,yCitg
Chemical Abstracts Registry No.: 2156-27-6
Trade Name Manufacturer Country Year Introduced
Tussafug Medipharm Switz, -
Blascorid Guidotti Italy 1968
Flaveric Pfizer Taito Japan 1970
Tussafugsaft Robugen W. Germany 1976
Pirexyl Pharmacia Sweden -
Blascorid Pharmacia Sweden -
Pectipront Mack W. Germany -

{The above trade names are for phosphate and pamoate derivatives)

Raw Materials

o-Benzylphenoxy-Bchloropropane
Piperidine

Manufacturing Process

A mixture of 26.1 g of o-benzylphenoxy-ﬁ-chIoropropane and 17 g of pipiridine is refluxed
over a period of 32 hours until the temperature is about 124°C and a nearly solid mixture is
formed due to the precipitation of a salt. The mixture is then refluxed over a period of 48
hours at about 160°C and the reaction product obtained is cooled and dissolved in methanol.
The solution is concentrated under reduced pressure to yield an oil which is added 10 200

mi 3N hydrochloric acid whereupon the mixture is shaken with ether, 3 x 100 ml, until the
aqueous phase is clear. The ether solution is washed with water, 3 x 50 mi, and the water
present in the combined aqueous phase and water used for washing is evaporated under re-
duced pressure methanol being added three times when the residue appears to be dry. The
impure hydrochloride of o-benzylphenoxy-3-N-piperidinopropane, 41 g, obtained is dissolved
in 100 mi water and 100 m| 30% aqueous sodium hydroxide solution are added, whereupon
precipitated oil is extracted with ether, 1 x 100 and 2 x 50 ml. The ether soiution is washed
with water, 4 x 50 m/}, dried with magnesium sulfate and the ether is removed under reduced
pressure, The residue,25.2 g, is distilled under reduced pressure and the main fraction,

23.2 g, BP 159°-161°C/0.2 mm,
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BENSERAZIDE

Therapeutic Function: Antiparkinsonism
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Chemical Name: DL-serine 2-[(2,3,4-trihydroxyphenyl)methyl] hydrazide
Common Name: —

Structural Formula: OH OH
NH,

HOCH, CHCONHNHCH,, OH

Chemical Abstracts Registry No.: 322-350

Trade Name Manufacturer Country Year Introduced
Madopar Roche Italy 1974
Madopar Roche UK. 1975
Modopar Roche France 1975
Madopar Roche W. Germany 1975
Neodopasol Daiichi Japan 1980
Madopar Nippon Roche Japan 1980
EC-Dopary! Kyowa Hakko Japan 1980
Madopark Roche - -
Prolopa Roche - -

Raw Materials

DL-Seryl Hydrazide HCI
Pyrogallolaldehyde
Hydrogen

Manufacturing Process

35.5 grams of DL-seryl-hydrazide hydrochloride was dissolved in 350 ml of water and

35 grams of pyrogallolaldehyde (2,3,4-trihydroxy-benzaldehyde) added thereto at one time.
In about 5-10 minutes a clear solution resulted, whereupon slow crystallization occurred
and the temperature rose to about 6°-7°C. The crystallization was permitted to continue
overnight at 5°C, and the very fine precipitate was then isolated by centrifugation and in
the centrifuge washed with water, ethanol, and ether, yielding the dihydrate of DL-seryl-
(2,3,4-trihydroxy-benzylidene) hydrazide hydrochioride, which melted at 134°-136°C and
was poorly soluble in cold water, but very readily dissolved in hot water. The condensa-
tion was also effected in absolute ethanol yielding the anhydrous form of the hydrazone,
which melted at 225°-228°C.

33.5 grams of the hydrazone-dihydrate was suspended in 330 ml of methanol and hydro-
genated with 2.5 grams of palladium-carbon. After the absorption of 2.8 liters of hydrogen,
the catalyst was filtered off and the solution evaporated in vacuo to a weight of about
52-55 grams. It was then immediately mixed with 160 m! of absolute ethanol and per-
mitted to crystallize for 24 hours at room temperature and then for a further 24 hours at
0°C. The product was then filtered off with suction and washed with absolute ethano!l and
absolute ether. The so-obtained D L-seryl-(2,3,4-trihydroxy-benzy!l)-hydrazide hydrochlo-
ride formed a white crystalline powder which was readily soluble in water and which melted
at 146°-148°C.
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BENTIROMIDE

Therapeutic Function: Diagnostic aid (pancreatic function)

Chemical Name: 4-[[2-(Benzoylamino)-3-(4-hydroxypheny!)-1-oxopropy!] amino Jbenzoic
acid

Common Name: N-Benzoyl-L-tyrosylp-aminobenzoic acid

Structural Formula: .

Chemical Abstracts Registry No.: 3710697-1

Trade Name Manufacturer Country Year introduced
PFD Ora!l Sol Eisai Japan 1980

PFT Roche Roche Switz, 1982
Chymex Adria u.s. -

Raw Materials

L-Tyrosine N-Methyimorpholine
Benzoyl Chloride p-Aminobenzoic Acid

Manufacturing Process

A mixture was made of L-tyrosine (18.1 g, 0.1 mol) benzoyl| chloride (7.0 g, 0.05 mol} and
200 ml anhydrous THF. After stirring at reflux for 2 hours, the mixture was cooled to room
temperature, and the precipitate of tyrosine hydrochloride filtered off (11 g, 46 meq. CI-).
The THF was evaporated and the residue extracted with CCl4 (3 X 100 ml at reflux, discarded)
and then dissolved in ethyl acetate (200 ml)} filtering off insolubles. The ethyl acetate solu-
tion was evaporated to yield 13.2 g solid product, MP 159°-162°C (93%). The tyrosine was
recovered (8 g) by neutralization with aqueous alkali, from the hydrochioride,

A solution was made of N-benzyl-L-tyrosine {5.7 g, 20 mmols) and N-methylmorpholine
(2.04 g, 20 mmols) in 60 ml| of THF, at -15°C, and to it was added ethyl chloroformate (2.08
g, 20 mmols). After 12 minutes, p-aminobenzoic acid (2.74 g, 20 mmols) dissolved in 25 mi
of THF and 0.38 g of p-tojuenesulfonic acid (2 mmols) were added, and the temperature ai-
lowed to rise to 5°C. After 2 hours and forty minutes, the mixture was poured into 1 liter

of 0.1 N cold HCI, stirred one-half hour, filtered and dried, to give 8,7 g, MP 192°-223°C. The
product was recrystallized from 90 m| methano! and 40 mi water, to give 6 g (74%) of pro-
duct, N-benzoyl-L-tyrosyl-p-aminobenzoic acid, MP 240°-242°C.
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BENZBROMARONE

Therapeutic Function:  Uricosuric, antiarthritic

Chemical Name: (3,5-dibromo-4-hydroxypheny|)-(2-ethyl-3-benzofurany|)methanone

[} CHZCHB Br
Y
OH

Common Name: —

Structural Formula:

c
il
0
Br
Chemical Abstracts Registry No.: 3562844
Trade Name Manufacturer Country Year Introduced
Desuric Labaz Switz. -
Uricovac Labaz W, Germany 1971
Desuric Labaz France 1976
Desuric Sigma Tau italy 1977
Urinorm Torii Japan 1979
Azubromaron Azupharma W. Germany -
Allomaron Nattermann W. Germany -
Exurate Mead-Johnson us. -
Hipuric Labaz - -
Max-Uric Labinca Argentina -
Minuric Labaz - -
Narcaricin Heumann W. Germany -
Normurat Grunenthal W. Germany -
Obaron Mepha Switz, -

Raw Materials

Chloroacetone
Hydrazine Hydrate
Bromine

Salicyclic Aldehyde
Anisoyl Chioride

Manufacturing Process

The propy! analog of the benzbromarone intermediate containing an ethyl group is pre-
pared as follows: to a solution of potassium hydroxide (56 g=1 mol) in absolute ethyl
alcohol {750 cc) is added one mol of salicylic aldehyde {122 grams). The mixture is
brought to boiling point in a water-bath until the potassium salt formed is dissolved. One
mol of ethy! chioromethy! ketone (106.5 grams) (methy! chloromethy! ketone or chlor-
acetone in the case of benzbromarone) is gradually added and the solution boiled in a
reflux condenser for two hours.

After cooling, the potassium chloride precipitate is separated off by filtration, and the
greater part of the solvent removed by distillation. The residue is then puritied by dis-
tillation. In this way, 140 grams of 2-propionyl coumarone are obtained, boiling at 1356°C
under 15 mm Hg. A mixture is then prepared as follows: 215 grams of 2-propiony!
coumarone, 550 cc of diethylene giycol and 200 grams of hydrazine hydrate at 85% and
maintained at boiling point in a reflux condenser for 10 minutes. After cooling, 180 grams
of potassium hydroxide are added and the mixture brought up to 120°130°C. This tem-
perature is maintained until no more nitrogen is liberated (about 1 hour). The mixture is
then distilled by means of super-heated steam {150°-160°C).
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The distillate is neutralized by means of concentrated HCI, decanted, and the agueous
layer extracted by means of ether. The oily layer and the ethereal extract are mixed,
washed with diluted HCI, then with water, and finally dried over sodium sulfate. The
solvent is removed and the residue rectified under reduced pressure. In this way, 130
grams of 2-propyl coumarone are obtained, boiling at 112°C under 17 mm of mercury.

The following substances are then placed in a 250 cc flask fitted with a stirrer and a sep-
aratory funnel: 12.96 grams of 2-propy! coumarone, 55 cc of carbon sulfide and 14 grams
of anisoyl chloride. The mixture is cooled by means of iced water and 21.5 grams of stan-
nic chioride introduced dropwise, while the mixture is stirred. Stirring is continued for
three hours at 0°C, after which the mixture is allowed to stand overnight. 50 cc of carbon
sulfide is added and the mixture is treated, while being stirred, with the following: 20 cc
of HCI and 100 cc of iced water. The organic layer is decanted and washed with water,
dried over silica gel and rectified.

16.16 grams of 2-propyl-3-anisoyl coumarone are obtained (Yield: 72%), boiling at 189°C
under 0.5 mm Hg. The methoxylated coumarone so obtained is mixed as follows: 1 part
of 2-propyl-3-anisoyl coumarone and 2 parts of pyridine hydrochloride and the mixture
maintained for one hour under a stream of dry nitrogen in an oil bath at 210°C {under a
vertical condenser). After cooling, the mixture is triturated with 0.6 N hydrochloric acid
(10 parts). The aqueous layer is separated and the residue extracted with ether. The
ethereal extract is treated with 20 parts of 1% caustic soda. The alkaline layer is separated
by decanting and acidified by means of diluted HCI. The precipitate is purified by recrys-
tallization in aqueous acetic acid.

0.8 part of 2propyi-3-p-hydroxybenzoy! coumarone is obtained, melting at 123°C. Then the
dibromo counterpart of benzbromarone may be prepared as follows: 8,05 g of 3-ethyi-2-p-
hydroxybenzoyl coumarone, prepared as described above, are dissolved in very si'ght excess
of 3% caustic soda. To this solution is gradually added a slight excess of bromine dissolved
in a 25% aqueous solution of potassium bromide. The resultant solution is acidified with a
20% solution of sodium bisulfite, centrifuged, washed with water and then dried under vac-
uum, The product is then recrystallized in acetic acid and 13.6 g of 2-(4*-hydroxy-3°,5°'-di-
bromo-benzoyl)-3-ethy} coumarone obtained, MP 151°C,
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BENZETHONIUM CHLORIDE

Therapeutic Function: Topical Antiinfective

Chemical Name: N N-Dimethyl-N-[2-[2-[4-(1,1,3 3tetramethylbutyl)-phenoxy] ethyl] ben-
zenemethanaminium chloride

Common Name: —

Structural Formula:
cua c“a

CHJCCHZC—Q_OCHZCHZOCHZC“ZNCHZ‘Q

CHy CHy
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Chemical Abstracts Registry No.: 121.540

Trade Name Manufacturer Country Year Introduced
Phemerol Parke Davis U.S. 1942
Premithyn Flint U.s. 1959
Benzalcan Siegfried Switz. -
Dalidyne Dalin uUs. -
Desamon Streuli Switz. -
Hyarom Teva Israel -
Sterilette Farmitalia Carlo Urba Italy -

Uni Wash United U.S. -

Raw Materials

p-Diisobutylpheno! Dichlorodiethy| Ether
Benzy! Chloride Dimethylamine

Manufacturing Process

A mixture of 32 g of p-(0, &y, y-tetramethylbuty!)phenoxyethoxyethy!-dimethylamine and
12.7 parts of benzyl chloride was warmed in 50 g of benzene for 2 hours. The benzene was
then evaporated. The residual viscous mass gave a foamy, soapy solution in water,

The original starting materials are p-diisobutyiphenol, dichlorodiethy! ethar and dimethy!-
amine,
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BENZOCTAMINE HCI

Therapeutic Function: Sedative, muscle relaxant
Chemical Name: N-Methyl9,10-ethanoanthracene-9{10H)-methanamine
Common Name: —

Structural Formula: CH,NHCH,

oco -

Chemical Abstracts Registry No.: 10085-81-1; 17243-39-9 (Base)

Trade Name Manufacturer Country Year Introduced

Tacitin Ciba Geigy Switz, -
Tacitine Ciba Geigy France 1970
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Trade Name Manufacturer Country Year introduced
Tacitin Ciba Geigy U.K. 1971
Tacitin Ciba Geigy italy 1971
Tacitin Ciba Geigy W. Germany 1972

Raw Materials

Anthracene Monomethylamine
Acrolein Hydrogen

Manufacturing Process

A solution of 10 g of 9:10dihydro9:10-ethano-{1:2)-anthracene-(9}aldehyde {made from
anthracene and acrolein) and 10 g of monomethylamine in 100 cc of ethanol is heated at
80°C for 4 hours in an autoclave. The reaction mixture is then evaporated to dryness under
reduced pressure to leave a crystalline residue which is dissoilved in 150 cc of ethano! and,
after the addition of 2 g of Raney nickel, hydrogenated at 40°C under atmospheric pressure.
When the absorption of hydrogen has subsided, the catalyst is filtered off and the filtrate
evaporated under reduced pressure, An oil remains which is covered with 100 cc of 2N hy-
drochioric acid. The 9-methylamino-methy!9:10-dihydro-9:10-ethano-(9:10)-anthracene
hydrochloride crystallizes immediately; after crystallization from methanol it melts at
320°-322°%C.

References

Merck Index 1087
Kieeman & Engel p. 88
DOT 6 (4) 123 (1970)
[.N.p. 129

Schmidt, P., Withelm, M, and Eichenberger, K.; U.S. Patent 3,399,201; August 27, 1968;
assigned to Ciba Corp.

BENZONATATE

Therapeutic Function: Antitussive

Chemical Name: 4-(butylamino)benzoic acid 3,6,9,12,15,18,21,24,27-nonaoxaoctacos-1-y!
ester

Common Name: Benzononatine

Structural Formula:
CH3CH, CHy CHa NH COO(CH,CH,0) gCHg

Chemical Abstracts Registry No.: 104-314

Trade Name Manufacturer Country Year introduced
Tessalon Endo {Du Pont) U.s. 1958
Ventusasin Warren Teed U.s. 1964
Tessalon Ciba Geigy Switz, -

Raw Materials

p-Butylaminobenzoic Acid Ethy! Ester
Nonaethylene Glycol Monomethyl Ether
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Manufacturing Process

4.42 parts of para-butylamino-benzoic acid ethyl ester are put with 16.0 parts of a mixture
of polyethylene glycol monomethyl! ethers, boiling at 180°-220°C at a pressure of 0.01 mm
of mercury, in a closed reaction vessel which is fitted with an adjustable inlet tube for so!-
vents and a connection for distilling off in vacuo. In order to dry the mixture completely,
it is heated for an hour at 100°-105°C and absolute xylene is introduced under the surface
of the mixture in vacuo at a pressure of 12 mm of mercury. There is thus a constant
stream of xylene steam passing through the whole apparatus, which removes the last traces
of moisture and any other volatile impurities. The xylene is condensed in a cooler. The
whole is cooled to 20°-30°C and 0.06 part of sodium methylate dissoived in 0.6 part of
methanol is added.

Thereupon xylene is introduced again in vacuo at a temperature of 100°-105°C whereby

all the methanol and the ethanol formed during re-esterification evaporates. The re-esterif-

ication is continued under these conditions until a specimen of the reaction mass is clearly

soluble in cold water, which occurs after about 2-3 hours. There is now obtained in almost
quantitative yield the ester of the formula

CH,O(CH,CH,O)nCH,CH,OOC@—NHCH,CH,CH,CH,

wherein n stands for approximately 7 to 9, which still contains an excess of polyethylene
glycol monomethyl ether. The ester is purified by dissolving in benzene and being washed
several times with a sodium carbonate solution of 5% strength. It is advantageous to agitate
all the washing solutions with fresh benzene. In this distribution between benzene and
sodium carbonate solution the new ester remains in the benzene, the excess polyethylene
glycol monomethy! ether and a small amount of brown impurities are taken up by the
dilute soda solution, By evaporating the dried and filtered benzene solution there is ob-
tained the new ester in the form of a colorless to very faintly yellow oil which is easily
soluble in most organic solvents with the exception of aliphatic hydrocarbons. The new
ester is precipitated from aqueous solutions when heated to about 42°C, but it dissolves
again readily on cooling.
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Kleeman & Engel p. 89

PDR p. 862

I.N.p. 130

REM p.870

Matter, M,; U.S. Patent 2,714,608; August 2, 1955; assigned to Ciba Pharmaceutical Prod-
ucts, Inc.

BENZPHETAMINE HYDROCHLORIDE

Therapeutic Function: Antiobesity
Chemical Name: N-a-dimethyl-N-(phenylmethyl)benzeneethanamine hydrochloride
Common Name: —

Structural Formula: CHgy
cs“sc’*zcmi‘c"zceﬂs'”c'
CHy
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Chemical Abstracts Registry No.: 5411-22-3; 156-08-1 (Base)

Trade Name Manufacturer Country Year Introduced
Didrex Upjohn U.S. 1960
Inapetyt Upjohn France 1969
Didrex Upjohn U.K, -

Raw Materials

d-Desoxyephedrine Hydrochioride Sodium Hydroxide
Benzyl Chloride Hydrogen Chloride

Manufacturing Process

Fifty grams of d-desoxyephedrine hydrochioride was dissolved in a small amount of water
and a molar excess of sodium hydroxide was added thereto. The resulting forty grams of
precipitated oily d-desoxyephedrine was collected in ether and the whole was thereafter
dried with anhydrous potassium carbonate. The ether was then removed, the resuiting
oily residue having an ng?? of 1.5045 was stirred in a flask with 40 grams of anhydrous
sodium carbonate at 120°C, and 34.6 grams of benzyl chloride was added dropwise thereto
over a period of thirty minutes, Stirring was continued for 2 hours, whereafter the reac-
tion mixture was extracted with benzene.

The benzene was distilled from the extract and the residue of d-N-methyi-N-benzyl-g-phenyl-
isopropylamine was distilled at reduced pressure. The thus obtained free base, distilling at
127°C at a pressure of 0.2 mm of mercury and having an ng'® of 1.5515, was dissolved in
ethyl] acetate and a molar equivalent of ethanolic hydrogen chloride was added thereto.
Anhydrous ether was added to the mixture and d-N-methyl-N-benzyl-3-phenylisopropy!-
amine hydrochloride precipitated from the reaction mixture as an oil which was crystaiiized
from ethyl acetate to give crystals melting at 129° to 130°C.
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Heinzelman, R.V. and Aspergren, B.D.; U.S. Patent 2,789,138; April 16, 1957; assigned to
The Upjohn Company

BENZPYRINIUM BROMIDE

Therapeutic Function: Cholinergic
Chemical Name: 3-{[{Dimethylamino)carbonylloxy]-1-(phenyimethyl)-pyridinium bromide
Common Name: —

Structural Formula:
2—Cels

*N
S
O "
# oo (eny)

2

CH
|
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Chemical Abstracts Registry No.: 587-46-2

Trade Name Manufacturer Country Year Introduced
Stigmonene Warner Lambert u.s. 1949

Raw Materials

Dimethylcarbamy! Chloride
3-Pyridol
Benzy! Bromide

Manufacturing Process

56 grams of dimethylcarbamy! chloride were gradually added over a period of 50 minutes to
a solution of 45 grams of 3-pyridol in a mixture of 300 cc of benzene and 69 grams of tri-
ethylamine. The reaction mass was then agitated at 80°C for 3 hours and permitted to cool.
The triethylamine hydrochloride was removed by filtration and solvents distilled from the fil-
trate under vacuum in a nitrogen atmosphere. The residual oil was then fractionated under vac-
uum whereby, after removal of unchanged dimethylcarbamyl chloride, a product distilling at
90°C at 0.3 mm was obtained; this product was the dimethylcarbamy! ester of 3-pyridol.

60 grams of the ester prepared as above described were dissolved in 225 cc of benzene and
925 grams of benzyl bromide were added thereto. The solution was stirred at room tem-
perature for 24 hours and refluxed for 3 additional hours. At the end of this time the crude
product which formed was separated, washed with benzene and dissolved in water. The aque-
ous solution was extracted with ether, filtered through charcoal and then evaporated to dryness
in a nitrogen atmosphere; traces of water were removed by redissolving the oily residue in
absolute alcoho!, adding benzene and then evaporating the mixture to dryness under vacuum,
The yellow oil thus obtained was then dissoived in a mixture of 300 cc of benzene and 55 cc
of absolute alcoho! under reflux, the solution cooled, and 340 cc of absolute ether added.
The solution was then seeded and maintained at 5°C for two days. The crystalline product
obtained was filtered and dried, a product melting between 115°C and 116°C being obtained,
This product was the desired 1-benzyl-3-(dimethylcarbamyloxy)}-yridinium bromide.

References

Merck Index 1124

{.N.p. 131

Wuest, H.M.; U.S. Patent 2,489 ,247; November 22, 1949; assigned to William R. Warner &
Co., Inc.

BENZQUINAMIDE

Therapeutic Function: Tranquilizer, antinauseant

Chemical Name: 2-(acetyloxy)-N,N-diethyl-1,3,4,6,7,1 1b-hexahydro-9,10-dimethoxy-2H-
benzo[a] quinolizine-3-carboxamide

Common Name: —

Structural Formula: ococH,
CON (CyHy)y

CH30 N

CH.0
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Chemical Abstracts Registry No.: 63-12-7; 30046-34-5 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Emete-Con Roerig u.s. 1974
Promecon Endopharm W, Germany 1983
Quantril Pfizer us. -

Raw Materials

2-0x0-3carboxy-8,10dimethoxy-1,2,3,4,6,7-hexahydro-11b-H-benzopyridocoline
Diethylamine

Hydrogen

Hydrogen Chloride

Manufacturing Process

According to U.S. Patent 3,065,894, a solution consisting of 3.4 grams (0.01 mol} of 2-
oxo-3-carboethoxy-9,10-dimethoxy-1,2,3,4,6,7-hexahydro-11b-H-benzopyridocoline and

0.8 grams (0.011 mol) of freshly distilled diethylamine dissolved in 50 m! of xylene was
refluxed under a nitrogen atmosphere for 24 hours. After cooling to room temperature,
the reaction mixture was successively extracted with four 100 ml portions of water. The
aqueous phase was then discarded and the xylene layer was passed through a paper filter
containing a bed of sodium sulfate and activated charcoal. The resulting filtrate was then
heated under reduced pressure (65 mm Hg) via a water bath at 60°C in order to remove
the xylene solvent, and the residual oil so obtained was cooled to approximately 6°C and
held at that point until a semisolid formed (required approximately 16 hours). Recrystal-
lization of the semisolid from aqueous ethanol in the presence of activated charcoal afforded
light yetlow crystals of 2-ox0-3-(N,N-diethylcarboxamido}-9,10-dimethoxy-1,2,3,4,6,7-hexa-
hydro-11b-H-benzopyridocoline, MP 150°-162°C.

Then, as described in U.S. Patent 3,053,845, one hundred grams {0.278 mol) of 2-0x0-3-
(N,N-diethylcarboxamido)-9,10-dimethoxy-1,2,3,4,6,7-hexahydro-11b-H-benzopyridocoline
was dissolved in 1,500 ml of hot methano! and the resulting solution was allowed to cool
to room temperature. After removal of ail the dissolved oxygen therein by saturation of
the solution with dry nitrogen, 5.0 grams of Adams' platinum oxide catalyst was intro-
duced into the system in one portion while still maintaining same under a nitrogen atmos-
phere.

The reaction flask and its contents were then shaken at room temperature under slightly
greater than one atmosphere of hydrogen pressure until the total hydrogen uptake was
completed. Dissolved hydrogen gas was then removed from the reaction solution by satur-
ation of same with respect to dry nitrogen, while the platinum black was removed by means
of gravity filtration. Concentration of the resulting filtrate under reduced pressure on a
steam bath then afforded a nearly quantitative yield of 2-hydroxy-3-(N,N-diethylcarbox-
amido)-9,10-dimethoxy-1,2,3,4,6,7-hexahydro-11b-H-benzopyridocoline as a yellow crystal-
line sotid (mixture of the axial and equatorial forms).

A mixture consisting of 2 grams of 2-hydroxy-3-(N,N-diethyicarboxamido)-9,10-dimethoxy-
1,2,3,4,6,7-hexahydro-11b-H-benzopyridocoline (OH-axial) hydrochloride (prepared by treat-
ing the base with hydrogen chloride gas in absolute ether) dissolved in 7 ml of acetic anhy-
dride containing 3 ml of pyridine was heated at 100°C for 2 hours under a nitrogen atmos-
phere. At the end of this period, a crystalline precipitate had formed and the resultant
mixture was subsequently diluted with an equal volume of diethyl ether and filtered.

The crystalline hydrochloride salt so obtained, i.e., the solid material collected on the fiiter
funnel, was then converted to the corresponding free base by distribution in 10 mi of a
benzene-aqueous 5% sodium carbonate system. The product recovered from the benzene
extracts was then recrystallized from diisopropyl ether to afford 1.46 grams of 2-acetoxy-
3-(N,N-diethylcarboxamido)-9,10-dimethoxy-1,2,3,4,8,7-hexahydro-11b-H-benzopyridocoline
{CH,CO0-axial), MP 130°-131.5°C.
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Tretter, J.R.; U.S. Patent 3,053,845; September 11, 1962; assigned to Chas. Pfizer & Co.,
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Lombardino, J.G. and McLamore, W.M.; U.S. Patent 3,055,894; September 25, 1962;
assigned to Chas. Pfizer & Co., Inc.

BENZTHIAZIDE

Therapeutic Function: Diuretic, antihypertensive

Chemical Name: 6-chloro-3-([{phenylmethyl}thio] methyl)-2H-1,2,4-benzothiadiazine-7-
sulfonamide 1,1-dioxide

Common Name: —

Structural Formula: o ©

BgNS0, ]@Es ~xu
A
c1 N7 T CH,SCH Clg

Chemical Abstracts Registry No.: 91-338

Trade Name Manufacturer Country Year Introduced
Exna Robins U.S. 1960
Dytide SK&F UK. 1960
Diteriam Roussel France 1962
Adquatag Tutag u.s. 1965
Edemex Savage u.s, 1970
Lemazide Lemmon U.s. 1970
Adquapres Coastal u.s. -
Aduastat Lemmon u.s. -
Aquatag Reid-Provident u.s. -
Decaserpyl Roussel France —
Dihydrex Astra Sweden —
Exosalt Bayer W. Germany -
Fovane Taito Pfizer Japan -
Hydrex Trimen Labs U.s. -
Hy-Drine Zemmer U.s. -
Proaqua Reid Provident u.s. -
Regulon Yamanouchi Japan -
Tensimic Roussel France -
Urese Pfizer u.s. -

Raw Materials

2 ,4-Disuifamy|-5-chloroaniline
Chloroacetaldehyde
Benzyl mercaptan
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Manufacturing Process
The preparation of the dihydro analog is as follows:

{A) Preparation of 3-Chloromethy!-6-Chloro-7-Sulfamy!-3,4-Dihydro-Benzothiadizine-1,1-
Dioxide—To 8 ml of 40-60% chloroacetaldehyde aqueous solution and 7 mi of dimethyl-
formamide are added 10 grams of 2,4-disulfamyl|-56-chloroaniline. The mixture is heated
on a steam bath for 2 hours after which it is concentrated at reduced pressure. The resi-
due is triturated with water. The solid material is recrystallized from methanol-ether after-
treatment with activated carbon to give 7.2 grams of product, MP 229°230°C.

(B) Preparation of Benzylthiomethyl-6-Chloro-7-Sulfamyl-3,4-Dihydrobenzothiadiazine-1,1-
Dioxide—A mixture of 3-(chloromethyl}-6-chioro-7-sulfamyl-3,4-dihydrobenzothiadiazine-
1,1-dioxide (0.02 mol) and benzylmercaptan (0.024 mol) in 20 m! of 10% sodium hy-
droxide and 20 ml of dimethylformamide is stirred at room temperature for 6 hours.
After heating for 10 minutes on a steam bath, the mixture is cooled and acidified with
6N HCl. The product, after recrystallization from acetone, melts at 210°-211°C.
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McLamore, W.M, and Laubach, G.D.; U.S, Patent 3,111,517; November 19, 1963; assigned
to Chas. Pfizer & Co., inc.

BENZTROPINE MESYLATE

Therapeutic Function: Antiparkinsonism

Chemical Name: 3-(Diphenylmethoxy)-8-methyl8-azabicyclo[3.2.1] octane methanesu!-
fonate

Common Name: Tropine benzohydry| ether methanesulfonate, Benztropine methanesulfo-
nate (See also Benzatropine Mesylate)

Str ral F :
tructural Formula x’cna

6‘ \z o

ocH CH,S0,H
CeBs

Chemical Abstracts Registry No.: 132-17-2

Trade Name Manufacturer Country Year introduced
Cogentin Merck Sharp & Dohme u.s. 1954
Cogentinol Astra W. Germany -
Cogentine Merrell France 1966
Cogentin Merck Banyu Japan -
Akitan Farmos Finland -

Bensylate ICN Canada -
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Raw Materials

Diphenyldiazomethane Sodium Hydroxide
Tropine Methane Sulfonic Acid
Hydrogen Bromide

Manufacturing Process

Diphenyldiazomethane was prepared by shaking 7.9 grams of benzophenone hydrazone
and 8.8 grams of yellow mercuric oxide in petroleum ether, filtering and evaporating off
the petroleum ether from the filtrate under reduced pressure. To the residual diphenyl-
diazomethane 2.83 grams of tropine and 4.5 ml of benzene were added. The mixture was
warmed in a pan of hot water at about 85°C under reflux for 24 hours after which time
the original purple color had been largely discharged. The reaction mixture was dissolved
by adding benzene and water containing hydrochloric acid in excess of the quantity theo-
retically required to form a salt. A rather large amount of water was required since the
tropine benzohydryl ether hydrochloride was not very soluble and tended to separate as
a third phase. The aqueous layer was separated, washed with benzene and with ether and
made alkaline with an excess of sodium hydroxide. The resulting insoluble oil was ex-
tracted with benzene.

The benzene extracts were dried over potassium carbonate and evaporated under reduced
pressure, leaving a residue of 4.1 grams. The residue (tropine benzohydryl ether) was dis-
solved in ether and treated with hydrogen bromide gas until an acidic reaction was obtained.
The precipitate soon became crystalline and was collected on a fiiter and dried. The tropine
benzohydry! ether hydrobromide weighed 4.1 grams. Recrystallization from absolute ethanol
gave 3.3 grams of first crop melting at 247°-248°C (dec.).

Twelve grains of tropine benzohydryl ether hydrobromide was converted to the free base
by warming with dilute aqueous sodium hydroxide. The oily base was extracted with
toluene. The toluene extract was washed with water and then extracted with about 100 mi
of water containing 28.1 ml of 1.10 N methanesulfonic acid, (an equimolecular quantity).
The toluene solution was extracted twice more with fresh portions of water. The com-
bined water extracts were evaporated under reduced pressure. Residual water was removed
by dissolving the residue in absolute ethanol and evaporating under reduced pressure several
times. Residual alcohol was then removed by dissolving the residue in acetone and evapor-
ating under reduced pressure several times. The resulting residue was recrystallized by dis-
solving in acetone and adding ether. The crystalline precipitate was collected on a filter,
washed with ether and dried at 56°C in vacuo. The tropine benzohydryl ether methane-
sulfonate weighed 10.2 grams, MP 138°140°C.
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Phillips, R.F.; U.S. Patent 2 595 ,405; May 6, 1952; assigned to Merck & Co., Inc.

BEPHENIUM HYDROXYNAPHTHOATE

Therapeutic Function:  Anthelmintic

Chemical Name: N,N-dimethyl-N-(2-phenoxyethyl)benzenemethanaminium hydroxynaphtho-
ate
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Common Name: —

Structural Formula: 4 CHy
©_°°H’CH=_N\CH' @ 000"
OH
Chemical Abstracts Registry No.: 7181-73-9
Trade Name Manufacturer Country Year Introduced
Alcopar Wellcome U.K. 1960
Alcopar Welicome France 1965
Alcopara Burroughs-Wellcome U.s. 1967
Alcopar Wellcome-Tanabe Japan -
Raw Materials
Chioro-2phenoxyethane Dimethyl Amine
Benzyl Chiloride 2-Hydroxy-3-naphthoic acid

Manufacturing Process

First, dimethylamino-2-phenoxyethane was made by reacting chloro-2-phenoxyethane with
dimethylamine. Benzyl chloride (10 grams) was then added to a solution of 1-dimethylamino-
2-phenoxyethane (12.3 grams) in acetone (35 ml). The mixture warmed spontaneously and
N-benzyl-N,N-dimethyl-N-2-phenoxyethylammonium chloride slowly crystallized. After

24 hours, this solid was filtered off, washed with fresh acetone and dried immediately in
vacuo, MP 135°-136°C. )

2-Hydroxy-3-naphthoic acid (1.88 grams) was dissolved in hot aqueous sodium hydroxide
(0.5N; 20 mi) and the resulting solution was slow!ly added to a solution of N-benzy|-N,N-
dimethy!-N-2-phenoxyethylammonium chloride (2.9 grams) in water (5 m!). A gum separated
at first but it solidified on scratching. After the addition was complete, the mixture was
allowed to stand at room temperature for 2 hours and then filtered. The residue was washed
with water and dried in vacuo to give N-benzyl-N,N-dimethy!-N-2-phenoxyethyiammonium
2-hydroxy-3-naphthoate, MP 170°-171°C,
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BEPRIDIL

Therapeutic Function: Antianginal
Chemical Name: 1-[2-(N-benzylanilino)-3-isobutoxypropyl)pyrrolidine

Common Name: —
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Structural Formula: CH,™— N — (I:H-cHz-o-CH,- CH(CH,),
CH
\ H
[

Chemical Abstracts Registry No.: 49571-04-2

Trade Name Manufacturer Country Year Introduced
Cordium Riom France 1981
Angopril Cerm France -
Angopril Riom France -

Raw Materials

1-(3-sobutoxy-2-hydroxy}propy! Pyrrolidine Sodium Amide
N-Benzylaniline Thiony! Chloride

Manufacturing Process

The first step involves the preparation of 1-(3-isobutoxy-2-chloro}propyl pyrrolidine as an in-
termediate. 345 ml of thionyl chloride dissolved in 345 mi of chloroform are added, drop by
drop, to 275 g of 1-(3-isobutoxy-2-hydroxy)propy! pyrrolidine dissolved in 350 ml of chloro-
form, while maintaining the temperature at approximately 45°C. The reaction mixture is
heated to reflux until gas is no longer evolved. The chioroform and the excess of thionyl
chloride are removed under reduced pressure. The residue is poured on to 400 g of crushed
ice. Thereaction mixture is rendered alkaline with soda and the resulting mixture js extracted
twice with 2560 ml of diethy| ether. The combined ethereal extracts are dried over anhy-
drous sodium sulfate, After evaporation of the solvent the residue is distilled under reduced
pressure, 220 g of product are obtained having the following properties: boiling point =
96°C/3 mm, np?¢ = 1.4575.

The final product is prepared as follows, 23.4 g of sodium amide is added little by little to a
solution of 92 g of N-benzylanitine in 500 ml of anhydrous xylene. The reaction mixture is
then heated at 130°-135°C for 6 hours.

While maintaining the temperature at 110°C, 110 g of the product of the first step dissolved
in 160 m! of xylene is added and the product heated for 6 hours at 120°C.

The product having been allowed to cool to ambient temperature, 200 m| of cold water are
added. The organic phase isseparated and extracted with an aqueous solution of hydrochloric
acid.

After twice washing with 100 m] of diethyl| ether, the aqueous phase is made alkaline with
50% caustic soda solution. The liberated base is twice extracted with 150 ml of diethyl ether,
After the ether has been evaporated, the residue is distilled under reduced pressure and has a
boiling point of 184°C/0.1 mm, np20 = 1 6538, 77 g of the pure base in the form of a viscous
liquid is thus obtained. The hydrochloride, which is prepared in conventional manner, has

a melting point of 128°C.
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BETAMETHASONE

Therapeutic Function:  Glucocorticoid

Chemical Name: 9-fluoro-118,1 7,21-trihydroxy-164-methylpregna-1,4-diene-3,20-dione

Common Name: —

CH,0H
Structural Formula: {2
c=0

Chemical Abstracts Registry No.: 378-449

Trade Name Manufacturer Country Year Introduced
Celestone Schering uU.S. 1961
Becort Rachelle u.s. -
Betacortil Pfizer u.s. -
Betalone Firma Italy -
Betamamallet Showa Japan -
Betapred Glaxo U.K. -
Betasolon Pharmax Italy -
Betnelan Glaxo U.K. -
Betnesail Glaxo U.K. -
Betnesol Glaxo U.K. -
Celestan Aesca Austria -
Celestene Cetrane France -
Celestone Essex Spain -
Cuantin 1.C.N. Canada -
Dermovaleas Valeas Italy -
Desacort-Beta Caber Italy -
Diprosone Byk-Essex W. Germany -
Diprosone Unilabo France -
Diprostene Centrane France -
Hormezone Tobishi Japan -
Linosal Wakamoto Japan -
Minisone iDl italy -
No-Rheumar Janus Italy -
Pertene Vita Vita {taly -
Rinderon Shionogi Japan -
Sanbetason Santen Japan -
Sclane Promesa Spain -
Unicort Unipharm Israel -
Valisone Schering U.s. -

Raw Materials

Betamethasone Acetate
Hydrogen Chloride

Manufacturing Process

Betamethasone acetate is converted to betamethasone by means of hydrochloric acid in a
methanol-chloroform-water mixture as described in U.S. Patent 3,164,618,
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BETAMETHASONE ACETATE

Therapeutic Function: Glucocorticoid

Chemical Name: 9-fluoro-118,17,21-trihydroxy-168-methylpregna-1,4-diene-3,20-dione-21-
acetate

Common Name: —

Structural Formula: CH,O0R
|

¢=0

{base)
Chemical Abstracts Ragistry No.: 987-24-6
Trade Name Manufacturer Country Year introduced
Celestone Soluspan Schering u.s. 1965
Betafluorene Lepetit France -
Celestone Cronodose Essex Italy -

Raw Materials
170,21-Dihydroxy-16Bmethyl-4,9{11)-pregnadiene-3,20-dione 21 Acetate

N-Bromosuccinimide Perchloric Acid
Sodium Methoxide Acetic Anhydride
Hydrogen Fluoride Selenium Dioxide

Manufacturing Process

The synthesis is long and complex. For brevity, only the last steps are given here. Refer to
the patents cited below for full details.

Preparation of 9o-Bromo-118,17a,21-Trihydroxy-163-Methy/-4-Pregnene-3,20-Dione 21-
Acetate: To a mixture of 620 mg of 17a,21-dihydroxy-168-methyl-4,9(11)-pregnadiene-
3,20-dione 21-acetate and 330 mg of N-bromosuccinimide in 10 ml of dioxane and 3.2 ml
of water cooled to 10°C was added 1.8 ml of cold 1 M aqueous perchloric acid. The mix-
ture was stirred at 15°C for 3 hours, Excess N-bromosuccinimide was destroyed by addition
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ot aqueous sodium thiosulfate and most of the dioxane was removed in vacuo. About
30 ml of water was added and crystalline bromohydrin, 9a-bromo-118,17«,21-trihydroxy-
168-methyl-4-pregnene-3,20-dione 21-acetate, was filtered, washed with water, and dried
in air.

Preparation of 98,118-Epoxy-17a-21-Dihydroxy-168-Methy!-4-Pregnene-3,20-Dione 21-
Acetate: To a stirred solution of 100 mg of the 9a-bromo-118,17«,21-trihydroxy-164-
methyl-4-pregnene-3,20-dione 21-acetate in 3 ml of tetrahydrofuran and 1 ml of methanol
under nitrogen was added 1.02 ml of 0.216 N methanolic sodium methoxide. After 10
minutes at 256°C, 0.2 ml of acetic acid was added and the methano! removed in vacuo. The
residue was acetylated with 1.00 ml of pyridine and 0.5 ml of acetic anhydride at 60°C
for 70 minutes. The mixture was taken to dryness in vacuo, water added, and the product
extracted into chloroform. The residue was crystallized from ether-acetone to give pure
98,1108-epoxy-17«,21-dihydroxy-168-methyl-4-pregnene-3,20-dione 21-acetate.

Preparation of 9a-Fluoro-118,17a,21-Trihydroxy-1683-Methy/-4-Pregnene-3,20-Dione 21-
Acetate: To a solution of 200 mg of 98,118-epoxy-17«,21-dihydroxy-168-methyl-4-pregnene
3,20-dione 21-acetate in 2 mi of chloroform and 2 m! of tetrahydrofuran in a polyethyiene
bottle at -60°C was added 2 ml of a 2:1 (by weight) mixture of anhydrous hydrogen fluo-
ride and tetrahydrofuran, After 4 hours at -10°C the mixture was cooled to -60°C and
cautiously added to a stirred mixture of 30 ml or 256% aqueous potassium carbonate and

25 mi of chloroform kept at -6°C. The aqueous phase was further extracted with chloro-
form and the latter phase washed with water and dried over magnesium sulfate, The resi-
due on crystallization from acetone-ether gave pure 9«a-fluoro-118,17«,21-trihydroxy-16g-
methyl-4-pregnene-3,20-dione 21-acetate.

Preparation of 9a-Fluoro-118,170,21-Trihydroxy-163-Methyl-1,4-Pregnadiene-3,20-Dione
21-Acetate: 100 mg of 9o-fluoro-118,17,21-trihydroxy-168-methyi-4-pregnene-3,20-dione
21-acetate was treated with selenium dioxide to produce the corresponding 9a-fluoro-11g,
17a,21-trihydroxy-168-methy!i-1,4-pregnadiene-3,20-dione 21-acetate. Alternately, Bacillus
sphaericus may be utilized.

References

Merck Index 1196

Kleeman & Engel p. 97

PDR p. 1612

I.N.p. 137

REM p. 963

Taub, D., Wendler, N.L. and Siates, H.L.; U.S. Patent 3,053,865; September 11, 1962;
assigned to Merck & Co., Inc.

Rausser, R. and Oliveto, E.P.; U.S. Patent 3,164,618; January 5, 1965; assigned to Schering
Corporation.

BETAMETHASONE BENZOATE

Therapeutic Function: Glucocorticoid

Chemical Name: 9-Fluoro-118,17,21-trihydroxy-1683-methyipregna-1,4-diene-3,20-dione-17-
benzoate

Common Name: —
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Structural Formula:

Chemical Abstracts Registry No.: 22298-299

Trade Name Manufacturer Country Year Introduced
Benisone Warner Lambert Us. 1973
Flurobate Gel Texas Pharm, U.S. 1973
Beben Parke Davis Italy 1974
Uticort Gel Warner Lambert U.S. 1977
Benisone Cooper Vision U.S. 1979
Bebate Warner U.K, -
Beben Vister Italy -
Dermizol Roux-Ocefa Argentina -
Euvaderm Sasse W, Germany -
Parbetan Parke Davis W. Germany -
Skincort Parke Davis W. Germany -
Uticort Parke Davis u.s. -

Raw Materials

Betamethasone
Methy! Orthobenzoate

Manufacturing Process

A mixture of 50 g of betamethasone, 50 cc of dimethylformamide, 50 cc of methyl| ortho-
benzoate and 1.5 g of p-toluenesulfonic acid is heated for 24 hours on oil bath at 105°C while

a slow stream of nitrogen is passed through the mixture and the methanol produced as a by-
product of the reaction is distilled off, After addition of 2 cc of pyridine to neutralize the
acid catalyst the solvent and the excess of methy! orthobenzoate are almost completely elimi-
nated under vacuum at moderate temperature. The residue is chromatographed on a column
of 15600 g of neutral aluminum oxide. By elution with ether-petroleum ether 30 g of a crys-
talline mixture are obtained consisting of the epimeric mixture of 17¢,21-methyl orthobenzo-
ates. This mixture is dissolved without further purification, in 600 cc of methano! and 240
cc of methanol and 240 cc of aqueous 2N oxalic acid are added to the solution. The reaction
mixture is heated at 40°-50°C on water bath, then concentrated under vacuum, The residue,
crystallized from acetone-ether, gives betamethasone 17-benzoate, MP 225°-231°C.

References

Merck index 1196

Kleeman & Engel p. 98

PDR p. 1393

DOT 10 {1) 9 (1974}

I.N.p. 137

Ercoli, A. and Gardi, R.; U.S. Patent 3,529 ,060; September 15, 1970; assigned to Warner-
Lambert Pharmaceutical Co,

BETAMETHASONE DIPROPIONATE

Therapeutic Function: Glucocorticoid



168 Pharmaceutical Manufacturing Encyclopedia

Chemical Name: —
Common Name: —~

Structural Formula: Hscz—CO—O—CHz\

Chemical Abstracts Registry No.: 5593-20-4

Trade Name Manufacturer Country Year Introduced
Betnovate Glaxo U.K. 1961
Bentelan Glaxo Italy 1962
Betnesol Glaxo France 1963
Betneso! Glaxo W. Germany 1965
Diprosone Schering u.s. 1975
Rinderon DP Shionogi Japan 1980
Diprolene Schering u.s. 1983
Alphatrex Savage U.S. -
Beloderm Belupo Yugoslavia -
Diproderm Essex Espana Spain -
Diproderm Aesca Austria -
Diproderm Schering U.S. -
Diprogenta Byk-Essex W. Germany -
Diprosalic Unilabo France -
Diprosalic Schering U.K. -
Diprostene Cetrane France -
Lortisone Schering U.S. -
Vanceril Schering u.s. -

Raw Materials

90, Fluoro-11f-hydroxy-160-methyl-17¢,21-(1'-ethy|-1'-ethoxymethylenedioxy)preg-
na-1,4diene-3,20dione

Acetic Acid

Propionyl Chioride

Manufacturing Process

A solution of 9¢-fluoro-118-hydroxy-168methy|-17¢,21-(1'-ethyl-1'-ethoxy methylenedioxy)
pregna-1,4-diene-3,20-dione (538 mg) in acetic acid (20 ml}, containing 2 drops of water, was
allowed to stand at room temperature for 5 hours, Dilution of the mixture with water gave

a white solid (457 mg) which, after being filtered off and dried, was recrystallized from ace-
tone to afford 9a-fluoro-1 1ﬂ,21 dihyd roxy-16ﬁ-methy|-1 70-propionyloxypregna-1,4diene-3,
20-dione (361 mg), MP 230°-235°C,

Bethmethasone 17 propionate {812 mg) in pyridine {10 m!) was treated with propiony! chloride
(0.21 ml) at 0°C for 1 hour. Dilution with water and acidification with dilute hydrochloric
acid gave the crude diester. Recrystallization from acetone-petroleum ether afforded beta-
methasone 17 21-dipropionate {649 mg), MP 117°C (decomposition),

References

Merck Index 1196
Kleeman & Engei p. 99



PDR pp. 888, 1429, 1601, 1614, 1631

I.N.p.138

Betamethasone Valerate

169

Elks, J., May, P.J. and Weir, N.G.; U.S. Patent 3,312 ,590; April 4, 1967; assigned to Glaxo

Laboratories, Ltd.

BETAMETHASONE VALERATE

Therapeutic Function:

Corticosteroid

Chemical Name: 9-fluoro-118,17,21-trihydroxy-168-methylpregna-1,4-diene-3,20-dione-

17-valerate
Common Name: —

Structural Formula:

(':HzOH
C=0

{base)

Chemical Abstracts Registry No.: 33755-46-3; 38196-440 (Divalerate)

Trade Name

Valisone

Beta Dival
Beta Val
Cordel
Betatrex
Betacort
Betacorten
Betaderm
Betnesol
Betnelan
Betnevate
Celestan
Celestoderm
Celestoderm
Dermosol
Dermovaleas
Ecoval
Metaderm
Muhibeta
Novobetamet
Procto-Celestan
Recto-Betnesol
Retenema
Rinderon
Rolazote
Stranoval

Manufacturer

Schering
Fardeco
temmon
Taisho
Savage

ICN

Trima
K-Line
Glaxo
Glaxo
Daiichi
Schering
Cetrane
Essex Espana
Iwaki
Valeas
Glaxo

Riva
Nippon Shoji
Novopharm
Byk-Essex
Glaxo
Glaxo
Shionogi
tando
Glaxo

Country

u.s.

Italy

u.s.

Japan

U.s.
Canada
Israel
Canada

W. Germany
U.K.

Japan

W. Germany
France
Spain

Japan

Italy

italy
Canada
Japan
Canada

W. Germany
W. Germany
UK.

Japan
Argentina
Italy

Year introduced

1967
1978
1980
1981
1983
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Raw Materials

Betamethasone
Methy| Orthovalerate

Manufacturing Process

The valerate is made from betamethasone as a starting material as follows: A suspension
of 9a-fluoro-118,17«,2 1-trihydroxy-168-methylpregna-1,4-diene-3,20-dione (betamethasone)
(2 grams) in sodium dried benzene (500 ml) was distilled vigorously for a few minutes,
toluene-p-sulfonic acid monohydrate (30 mg) and methyl orthovalerate (5 ml) were added
and distiliation was continued for 10 minutes. The mixture was then boiled under reflux
for 1.6 hours after which time unreacted betamethasone alcohol {400 mg) was removed
by filtration. The benzene solution was treated with solid sodium bicarbonate and a few
drops of pyridine, filtered and evaporated to dryness at about 50°C. The residue, in ether,
was filtered through grade I[! basic alumina (20 grams) to remove traces of unreacted beta-
methasone alcoho!, the ether removed in vacuo and the residue of crude betamethasone
17,21-methy! orthovalerate was treated with acetic acid (20 ml) and a few drops of water
and left overnight at room temperature.

The acetic acid soiution was poured into water {100 ml) and extracted with chloroform.
The chloroform extracts were washed in turn with water, saturated sodium bicarbonate
solution and water, dried and evaporated in vacuo. The residual gum was triturated with
ether and a white crystalline solid {1.16 grams) isolated by filtration. Recrystallization
from ether (containing a small amount of acetone)-petroleum ether gave 9«a-fluoro-118,21-
dihydroxy-168-methyi-17a-valeryloxypregna-1,4-diene-3,20-dione {871 mg) as fine needles.

References

Merck Index 1196

Kleeman & Engel p, 101

PDR pp. 888, 1034, 1428, 1602, 1658

I.N.p. 138

REM p. 963

Elks, J., May, P.J. and Weir, N.G.; U.S. Patent 3,312,590; April 4, 1967; assigned to Glaxo
Laboratories Limited, Engiand

BETAXOLOL HYDROCHLORIDE

Therapeutic Function: (3-Adrenergic blocking agent for cardiovascular problems

Chemical Name: 1-[4-[2-(Cyclopropylmethoxy)ethyl}phenoxy}-3-[{1-methylethy!}amino]-
2-propanol hydrochloride

Common Name: —

Structural Formula:
(CH:)ZCHNHCHzcl:HCHzo@—cmcHzOCHz—Q .HCI

OH
Chemical Abstracts Registry No.: 63659-18-7

Trade Name Manufacturer Country Year Introduced

Kerlone Carriere France 1983
Kerlon Kramer Switz. 1983
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Raw Materials

4-[2-(Cyclopropylmethoxy)ethy!] phenol Epichlorohydrin
Sodium Hydroxide Isopropylamine
Hydrogen Chloride

Manufacturing Process

(1) 1 g of sodium hydroxide peliets (0.025 mol) is added to a suspension of 3.8 g of 4-{2-
{cyclopropyimethoxy}-ethyl]l henol in 30 ml of water. When the solution becomes homoge-
nous, 2.3 m] of epichlorohydrin are added and the mixture is stirred for 8 hours. it is then
extracted with ether and the extract is washed with water, dried over sodium sulfate and
evaporated to dryness. The compound is purified by passing it over a silica column, 2.4 g
of 1-[4-[2-(cyclopropyimethoxy)ethyl] phenoxy] -2,3-epoxy-propane are thus obtained,

{2) 49gofthepreceding compound (0.02 mol) are condensed with 25 mi of isopropylamine
by contact for 8 hours at ambient temperature and then by heating for 48 hours at the reflux
temperature, After evaporation to dryness, the compound obtained is crystallized from pe-
troleum ether. 5 g {yield 80%) of 2-[[4-{2<yciopropylmethoxy)-ethyl] -phenoxy] -3-isopro-
pylamino-propan-2-0l are thus obtained, melting point 70° to 72°C.

The hydrochloride is prepared by dissolving the base in the minimum amount of acetone and
adding a solution of hydrochloric acid in ether until the pH is acid. The hydrochloride which
has precipitated is filtered off and is recrystallized twice from acetone, melting point 116°C.

References

Merck Index 1197

DFU 4 (12) 867 {1979)

DOT 18 (10) 552 (1982)

Manoury, P.M.J., Cavero, l.A .G, Majer, H. and Guidicelli, D.P,R.L.; U.S. Patent 4,252 ,984;
February 24, 1981; assigned to Synthelabo

BETAZOLE

Therapeutic Function: Diagnostic aid (gastric secretion)
Chemical Nams: 1H-pyrazole-3-ethanamine
Common Name: [-aminoethylpyrazole; ametazole

Structural Formula: R
N

~
N

i

CH CH NE,

Chemical Abstracts Registry No.: 105-204; 138-92-1 (Dihydrochloride)

Trade Name Manufacturer Country Year Introduced
Histalog Lilty us. 1963
Betazol Lilly W. Germany -
Histimin Shionogi Japan -

Raw Materials

Pyrone
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Hydrazine Hydrate
Hydrogen

Manufacturing Process

A solution of 55 grams (1.1 mol)} of hydrazine hydrate in 100 ml of methano! was cooled
in a water bath and stirred while a solution of 48 grams (0.50 mol} of pure y-pyrone in
100 ml of methanol was added over a period of about 15 minutes. After the addition was
complete, the solution was allowed to stand at room temperature for about 1 hour, and
was placed in a 1 liter hydrogenation bomb. 25 ml of liquid ammonia were added cau-
tiously with stirring, followed by about 15 cc of Raney nickel catalyst. The bomb was
charged with hydrogen to 1,800 pounds pressure, heated to 90°C and agitated. The guantity
of hydrogen required to convert the hydrazone into the desired aminoethylpyrazole was
taken up in about 3 hours. The bomb was cooled and opened, and the contents filtered.
The filtrate was evaporated under reduced pressure to remove the methanol and the resid-
ual liquid was distilled under reduced pressure, whereby there were obtained 44.5 grams
(81% vyield) of 3-8-aminoethylpyrazole boiling at 118°-123°C at a pressure of 0.5 mm of Hg.

References

Merck Index 1198
Kleeman & Engel p. 102
I.N.p. 139

REM p. 1124

Jones, R.G.; U.S. Patent 2,785,177; March 12, 1957, assigned to Eli Lilly and Company

BETHANECHOL CHLORIDE

Therapeutic Function: Cholinergic

Chemical Name: 2-{(aminocarbonyl)oxy] -N,N,N-trimethyl-1-propanamium chloride
Common Name: Carbamylmethylcholine chloride

Structural Formula: [

"
CHJ(I:“_CHZN (Cﬂa)a
0—co—

Mg c1-

Chemical Abstracts Registry No.: 590-63-3

Trade Name Manufacturer Country Year Introduced
Urecholine CI MSD U.S. 1949
Urecholine CI MSD Switz. -
Duvoid Norwich Eaton u.S. 1978
Besacolin Eisai Japan -
Bethachorol Nichiiko Japan -
Mechothane Faritlon U.K. -
Mictone Kenyon U.s. -
Mictrol Misemer U.Ss. -
Mycholine Glenwood U.S. -
Myo Hermes Hermes Spain -
Myotonachol Glenwood U.s. -
Myotonine Glenwood U.K. -
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Trade Name Manufacturer Country Year Introduced
Paracholin Kanto Japan -
Perista Nissin Japan -
Urocarb Hamilton Australia -
Urolax Century U.s. -

Raw Materials

B-Methyicholine Chloride
Phosgene
Ammonia

Manufacturing Process

About 3 grams of S-methyicholine chloride are stirred at room temperature with an excess
of phosgene dissolved in 50 grams of chloroform, for about 2 hours. Excess phosgene and
hydrochloric acid are removed by distillation under vacuo. Additional chloroform is added
to the syrup and the mixture is poured into excess ammonia dissolved in chloroform and
cooled in solid carbon dioxide-acetone. The solid is filtered and extracted with hot absolutt
alcohol. The solid in the alcohol is precipitated with ether, filtered, and recrystallized from
isopropanol. The carbaminoyl-8-methylcholine chloride obtained has a melting point of
about 220°C,

References

Merck Index 1200

Kleeman & Engel p. 102

PDR pp.830,926,1219, 1276

I.N.p.139

REM p.895

Major, R.T. and Bonnett, H.T.; U.S. Patent 2,322,375; June 22, 1943; assigned to Merck &
Co., inc.

BIALAMICOL

Therapeutic Function: Antiamebic

Chemical Name: 3,3'-Bis{(diethylamino)methyi} -5 5'di-(2-propenyl}-[1,1"-biphenyl] -4,4'-
dio!

Common Name: Biallylamicol

c’:n
CCNL—C — CHCH,C(CgHS),
N 0
|

COC,H g

Structural Formula:

Chemical Abstracts Registry No.: 493-75-4

Trade Name Manufacturer Country Year Introduced
Camoform HCI Parke Davis u.s. 1956
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Raw Materials

Paraformaldehyde
Diethylamine
3,3'-Diallyi4 4'-biphenol

Manufacturing Process

Paraformaldehyde (7.5 g) (0.25 mol) and 18.3 g (0.25 mol) of diethylamine are mixed in 25
cc of alcohol and warmed until a clear solution is obtained. The solution is cooled and mixed
with 26.6 g (0.10 mol) of 3,3'diallyl<4 4'-bipheno! in 25 cc of alcohol. After standing several
hours, the solution is warmed for one hour on the steam bath, allowing the alcohol to boil off,
The residue is then taken up in ether and water, the ether layer separated and washed with
2% sodium hydroxide solution and finally with water, The washed ether solution is dried
over solid potassium carbonate, and filtered. After acidifying with alcoholic hydrogen chlo-
ride,the ether isdistilled off and the alcoholic residuediluted with an equal volume of acetone.
The crystalline hydrochloride is filtered off, triturated with alcohol, diluted with several
volumes of acetone, filtered and dried; MP 209°-210°C.

References

Merck Index 1209

I.N.p. 141

Rawlins, A.L., Holcomb, W.F,, Jones, E.M,, Tendick, F H, and Burckhalter, J.H,; U.S. Patent
2,459 ,338; January 18, 1949; assigned to Parke, Davis & Co.

BIETASERPINE

Therapeutic Function: Antihypertensive

Chemical Name: 1-[2-(Diethylamino)ethyl}-11,17-dimethoxy-18-[(3,4,5-trimethoxyben-
zoy!)oxy] yohimban-16-carboxylic acid methy| ester

Common Name: 1-[2-(Diethylamino)ethyl] reserpine

Structural Formula:
7
0
CH, 0" x N N
3 ‘ "

(CoH ) NCH,CHy \ ocH
- OCHy
CH;00C ‘ ooc /N oCHy
OCH, _“'(_
OCH,
Chemical Abstracts Registry No: 53-189
Trade Name Manufacturer Country Year Introduced
Tensibar Le Franco France 1967
Pieiatensin Guidotti Italy -
Pleiatensin Byla France -
Raw Materials
Naphthalene Sodijum

Diethylaminochloroethane Reserpine
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Manufacturing Process
The first stage is to prepare the naphthyl sodium solution in the following way:

To asolution of 0.6 g naphthalene in 10 mi tetrahydrofurane, anhydrous, used as sofvent, add
96 mg sodium under a nittrogen atmosphere, After a few minutes, an intensive dark green
coloration develops, while the sodium dissolves. The reaction is completed after a period of
time ranging between 30 and 60 minutes.

Then add to the above solution a solution of 2.42 g reserpine in 60 ml anhydrous dioxan at
50°C.

After heating for 15 minutes (which corresponds to carrying out reaction a), add 0.6 g, di-
ethylaminochloroethane, while the mixture is kept boiling under reflux, for 6 hours, Reaction
b is then completed,

Then coo! the mixture and evaporate the dioxan under reduced pressure. The pasty residue
is dissolved in a mixture of 50 m[ benzene and 20 ml ether, and washed several times with
water,

The aqueous solutions resulting from the washing are also extracted with ether, and the ether
portions are added to the main etherdbenzene solution,

This solution is extracted several times with 5% acetic acid, until the silico-tungstate test {(an
identification test for alkaloids) yieids a negative result, and the acetic solutions are washed
with 10 m! ether,

After combining the acetic extracts, the solution is adjusted to a pH of 9 with sodium car-
bonate, which precipitates the base, which is insoluble in water,

The oily suspension obtained in this way is extracted several times with chloroform, The
chloroform sotutions are then washed, each with 10 ml water, then they are combined and
dried over anhydrous potassium carbonate.

After filtering and evaporating the solvent under reduced pressure, the pasty residue, consti-
tuted by the enriched product, is diluted with 30 m| ether and in this way 0,225 g reserpine
{which has not taken part in the reaction) is isolated by filtration,

After evaporation of the ether under reduced pressure, 1.525 g of the crude resinous base is
obtained, which constitutes the required product in a crude and impure condition.

This product is purified in the following way: After dissolving in 15 ml of dry benzene, the
resulting solution is filtered on an alumina column, which fixes the base.

After consecutive elutions with pure benzene, and benzene containing increasing proportions
of chloroform,0.748 g of 1-diethylaminoethyl-reserpine is isolated in the form of aresin, The
crystalline acid bitartrate prepared in ethyl acetate meits at 145°-150°C, with decomposition.

References

Merck Index 1217

Kieeman & Engel p. 105

{.N.p. 142

Societe Nogentaise De Produits Chimigues and Buzas, A.; British Patent 894 866; April 26,
1962

BIFONAZOLE

Therapeutic Function: Antifungal
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Chemical Name: 1-[(1,1%-Biphenyl})-4-ylphenyimethyl]-1H-imidazole

Common Name: (Bipheny!-4-yl)-imidazol-1-yl-phenylmethane

Structural Formula:
OO0
[

N

Chemical Abstracts Registry No.: —

Trade Name Manufacturer Country Year Introduced
Mycospor Bayer W. Germany 1983

Raw Materials

4-Phenylbenzophenone Sodium Borohydride
Imidazole Thionyl Chioride

Manufacturing Process

38.8g {0.15 mol) of 4-phenylbenzophenone are dissolved in 200 mI of ethano! and 3g (0.075
mol) of sodium borohydride are added, After heating for 15 hours under reflux, and allow-
ing to cool, the reaction mixture is hydrolyzed with water containing a little hydrochloric
acid. The solid thereby produced is purified by recrystallization from ethanol, 36 g (89% of
theory} of (bipheny!4-yl}-phenyl<carbinol [alternatively named as diphenyl-pheny| carbinol
or a-{biphenyl4-yl)benzylalcohol] of melting point 72°-73°C are obtained.

13.6 g {0.2 mol) of imidazole are dissolved in 150 m| of acetonitrile and 3.5 mi of thiony!|
chloride are added at 10°C. 13 g (0.05 mol) of (biphenyl|-4-y!)-phenyl~arbinol are added to
the solution of thionylbis-imidazole thus obtained. After standing for 15 hours at room tem-
perature, the solvent is removed by distillation in vacuo, The residue is taken up in chloro-
form and the solution is washed with water. The organic phase is collected, dried over sodium
sulfate and filtered and the solvent is distilled off in vacuo, The oily residue is dissolved in
ethyl acetate and freed from insoluble, resinous constituents by filtration, The solvent is
again distilled off in vacuo and the residue is purified by recrystallization from acetonitrile,
8.7 g (56% of theory} of (biphenyl4-yl}-imidazoi-1-yl-phenyimethane [alternatively named
asdiphenyl-imidazolyl-(1}-phenyl-methane or as 1-(¢(-biphenyl4-ylbenzyl)imidazole] of melt-
ing point 142°C are obtained.

References

Merck Index A-3

DFU 7 (2) 87 {1982)

DOT 19 (6) 341 (1983)

I.N.p. 142

Regal,E., Draber, W,, Buchel, K.H.and Plempel, M,; U.S. Patent 4,118,487;October 3,1978;
assigned to Bayer A.G.

BIPERIDEN

Therapeutic Function: Antiparkinsonism

Chemical Name: a-bicyclo[2.2.1] hept-5-en-2-yi-a-phenyl-1-piperidinepropanol
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Common Name: —

Structural Formula: CeHly
i)
os

Chemical Abstracts Registry No.: 514-658; 1235-82-1 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Akineton HCI Knoll U.S. 1959
Akineton HCI Knoll W. Germany -
Akineton HC! Knoll Switz, -
Akinophyl Biosedra France 1970
Akineton Abbott U.K. -
Akineton Dainippon Japan -
Akineton Medinsa Spain -
Dekinet Rafa Israel —
Ipsatol Orion Finland -
Paraden Yurtoglu Turkey -
Tasmolin . Yoshitomi Japan —_
Raw Materials
Acetophenone Piperidine HCI

5-Chloro-2-norbornene
Hydrogen Chloride

Magnesium
Formaldehyde

Manufacturing Process

65 grams of 3-piperidino-1-phenyl propanone-1 of the summary formula C,4H;oON, produced
according to Mannich's reaction by reacting acetophenone with formaldehyde and piperidine
hydrochloride are dissolved in 300 cc of benzene. The resulting solution is added to an
organo-magnesium solution prepared from 96 grams of [A5-bicyclo-(2,2,1)-heptenyl-2]-
chloride (also known as 5-chlorg-2-norbornene) 18.5 grams of magnesium shavings, and

300 cc of ether.

The reaction mixture is boiled for half an hour under reflux. Thereafter the ether is re-
moved by distillation, until the inside temperature reaches 65%-70°C. The resulting benzene
solution is added to 95 cc concentrated hydrochloric acid containing ice for further proces-
sing. Thereby, 3-piperidino-1-phenyl-1-[A5-bicyclo-(2,2,1)-hepteny!-2] -propanoi-1 of the
summary formula C;;H;,ON is obtained. The compound melts at 101°C and its chloro-
hydrate has a meiting point of about 238°C. The compound is difficultly soluble in water,
slightly soluble in ethanol, and readily soluble in methanol.

References

Merck Index 1231

Kleeman & Engel p. 107

PDR p.975

OCDS Vol. 1 p.47 (1977}

DOT 18 {2) 90 (1982)

I.N.p. 144

REM pp. 928,929

Klavehr, W.; U.S. Patent 2,789,110; April 16, 1957; assigned to Knoll AG Chemische Fabri-
ken, Germany
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Therapeutic Function:

BISACODYL

Laxative

Chemical Name: 4,4'-(2-pyridylmethylene)bisphenol diacetate

Common Name: —

Structural Formula:

Trede Name

Dulcolax
Dulcolax
Dulcolax
Contalax
Bicol
Biscolax
Theralax
Alaxa
Anan
Bisacolax
Biomit
Brocalax
Cathalin
Codilax
Contalax
Darmoletten
Deficol
Delco-Lax
Durolax
Endokolat
Ercolax
Ethanis
Eulaxan
Evac-Q-Kwik
Godalax
Hillcolax
lvilax

Laco
Laksodil!
Lax
Laxadin
Laxagetten
Laxanin N
Laxbene
Laxematic
Med-Laxan
Metalax
Mormalene
Neodrast

Z

I
\ “
cuacoo—<: :)—cl — »—00CCH,
H

Chemical Abstracts Registry No.: 603509

Manufacturer

Boehr, Ingel.
Thomae
Boehr. ingel.
Riker
Wampole
Fleet
Beecham
Angelini

Ono

ICN

Sampo
Brocades-Steethman
Hokoriku
Pharbil
Fischer
Omegin
Vangard
Delco

Boehr. Ingel.
Weiskopf
Erco

Taisho
Ferring

Adria

Pfleger

Hille!

Bieffe

Paul Maney
Uranium
Kanto

Teva
Tempelhof
Schwarzhaupt
Merckle
Kemifarma
Med

Star
Montefarmaco
Werner Schnur

Country

uU.S.

W. Germany
Switz,
France

Japan
Belgium
Israel

W. Germany
u.s.

uUS.

W, Germany
W. Germany
Denmark
Japan

W, Germany
u.s.

W, Germany
Israel

Italy

Canada
Turkey
Japan

Israel

W. Germany
W. Germany
W. Germany
Denmark
W. Germany
Finland
Italy

W. Germany

Year Introduced
1958

1959
1974
1975
1976
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Trade Name Manufacturer Country Year introduced
Neo-Salvilax Para-Pharma Switz, -
Novolax Krka Yugoslavia -
Obstilax Zirkulin W. Germany -
Organolax Azuchemie W, Germany -
Perilax Nordex Norway -
Prontolax Streuli Switz. -
Pyrilax Berlin-Chemie E. Germany -
Rytmi! Vicks u.s. -
Sanvacual Santos Spain -
Satolax Sato Japan -
Serax Hameln W. Germany -
Stadalax Stada W. Germany -
Telemin Funai Japan -
Toilax Erco Denmark -
Toilex Protea Australia -
Ulcolax Ulmer uU.s. -
Vemas Nippon Zoki Japan -
Vencoll Maruko Japan -
Vinco OTW W, Germany -

Raw Materials

a-Pyridine Aldehyde
Phenol
Acetic Anhydride

Manufacturing Process

Preparation of (4,4'-Dihydroxy-Dipheny!)-(Pyridyi-2)-Methane—

d

YO

70.0 grams of a-pyridine aldehyde are fed portionwise with stirring and cooling to a mix-
ture of 200 arams of phenol and 100 cc of concentrated sulfuric acid. The reaction mix-
ture is allowed to stand for a while with repeated stirring, whereby it becomes syrupy,
neutralized with sodium carbonate, dissolved in methanol and filtered. The filtrate is
introduced into a large quantity of water and the resulting precipitate is recrystailized
from a methanol/water mixture. Colorless crystals are obtained of MP 254°C. When using
zinc chloride or tin tetrachloride and warming to a temperature of about 50°C, a corre-
sponding resuft is obtained.

Preparation of Bisacodyl: 5 grams of (4,4'-dihydroxy-dipheny!)-(pyridyl-2)-methane are
heated with 5 grams of anhydrous sodium acetate and 20 cc of acetic anhydride for three
hours over a boiling waterbath. The cooled reaction mixture is poured into water, where-
by after a while a colorless substance precipitates, which is filtered off with suction, washed
with water and recrystallized from aqueous ethanol. Colorless bright crystals, MP 138°C
are obtained.

References

Merck Index 1238
Kleeman & Engel p. 107
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PDR pp.561,677,879, 1569
I.N.p. 145
REM p. 800

Kottler, A. and Seeger, E.; U.S. Patent 2,764 590; September 25, 1956; assigned to Dr. Karl
Thomae GmbH, Germany

BISMUTH SODIUM TRIGLYCOLLAMATE

Therapeutic Function: Lupus Erythematosus Suppressant
Chemical Name: Nitrilotriacetic acid bismuth complex sodium salt

Common Name: —

Structural Formula: CH,C00B10 CH,COONa
A — CH, COONa :m?c\— CH,C00Ns
CH,000" CH, 000"

Chemical Abstracts Registry No.: 5798436

Trade Name Manufacturer Country Year Introduced
Bistrimate Smith, Miller & Patch u.s. 1946

Raw Materials

Bismuth Oxide
Triglycollamic Acid
Sodium Carbonate

Manufacturing Process

A mixture of 2.33 g of bismuth oxide (Bi;03), 3.71 g of anhydrous sodium carbonate, and
7.64 g of triglycollamic acid and 40 cc of water was heated at 80°C on the water bath until
all was dissolved. The solution was avaporated on the water bath to a syrup. The syrup was
allowed to cool,during which time partial solidification occurred. Itwas then triturated with
300 cc of alcohol, and the solid anhydrous salt was collected on a filter, washed with alcohol,
ground fine, and dried in a vacuum desiccator. This substance has a water solubility at 26°C
of 31.8% by weight. |t decomposes on heating in the melting point bath.

References

Merck {ndex 1279
I.N.p. 147
Lehman, R.A. and Sproull, R.C.; U.S, Patent 2,348 984; May 16, 1944

BRETYLIUM TOSYLATE

Therapeutic Function: Antiadrenergic; cardiac antiarrhythmic

Chemical Name: 2-Bromo-N-ethy!-N, N-dimethylbenzenemethanaminium 4-methylbenzene
sulfonate
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Common Name: —

Structural Formula: Be

?Ha
+ -
CHZI—CZHS . HJC 80,

Hy

Chemical Abstracts Registry No.: 61-75-6

Trade Name Manufacturer Country Year Introduced
Bretylate Wellcome U.K. 1973
Bretylate Wellcome France 1974
Bretylol Am, Crit, Care uU.s. 1978
Critifib Arnar-Stone U.S. -
Darenthin Burroughs Wellcome U.S. -

Raw Materiais

N-o-Bromobenzy!-N Ndimethylamine
Ethy!$¢-toluene Sulfonate

Manufacturing Process

N-0bromobenzy|N ,Ndimethylamine (100 g) and ethy! p-toluenesuifonate {94 g) were mixed
and warmed to 50°-60°C ; after standing for either {a) a minimum of 96 hours at 15°-20°C or
(b) a minimum of 18 hours at 50°-60°C and cooling to room temperature, a hard, crystalline
mass was formed. Recrystallization of this product from acetone (2.0 ml/g of cruds solid),
followed by filtration and drying to 60°C gave N-0-bromobenzy|-N-ethy|-N ,N-dimethylammo-
nium p-toluenesutfonate as a white, crystalline solid, MP 97°-99°C. For this procedure it was
necessary that the reactants were substantially colorless and of a high purity.

References

Merck Index 1348

PDR p.574

OCDS Voi.1p.55 (1977}

DOT 16 (10) 359 (1980}

I.N.p, 152

REM p. 860

Copp, F.C. and Stephenson, D.; U.S. Patent 3,038,004; June 5, 1962; assigned to Burroughs
Wellcome & Co.

BROMAZEPAM

Therapeutic Function: Tranquilizer
Chemical Name: 7-bromo-1,3-dihydro-5-(2-pyridinyl})-2H-1,4-benzodiazepin-2-one
Common Name: —

Structural Formula:
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Chemical Abstracts Registry No.: 1812-30-2

Trade Name Manufacturer Country Year Introduced
Lexotan Roche Italy 1975
Lexotan Roche Japan 1977
Lexotanil Roche W. Germany 1977
Lexotanil Roche Switz. 1977
Lexomil Roche France 1981
Lexotan Roche UK, 1982
Compedium Polifarma Italy -
Creosidin Osiris Argentina -
Lectopam Hoffman-La Roche u.s. -
Lenitin Ikapharm Israel —
Lexaurin Krka Yugoslavia -
Lexilium Alkaloid Yugoslavia -
Normoc Merckle W. Germany -

Raw Materials

2-(2-Aminobenzoyl)pyridine Bromo Acetyl Bromide
Acetic Anhydride Water
Bromine Ammonia

Hydrogen Chloride
Manufacturing Process

Example: 32.8 grams of 2-(2-aminobenzoyl}-pyridine and 200 cc of acetic anhydride were
stirred at room temperature for 3 hours and then permitted to stand overnight. Evapora-
tion to dryness and digestion of the residue with 200 cc of water containing a little sodium
bicarbonate to make the pH slightly alkaline gave 2-(2-acetamidobenzoyl)-pyridine as a
light tan powder, which upon crystatiization from methanol formed coloriess crystals meit-
ing at 161°-153°C.

A solution of 8.6 cc of bromine in 100 cc of acetic acid was added slowly over a 3.5 hour
period to a stirred solution of 38.5 grams of 2-(2-acetamidobenzoy!)-pyridine in 250 cc of
acetic acid. The dark solution was stirred for another 3 hours, permitted to stand over-
night, stirred for 1 hour with N, sweeping, and evaporated at diminished pressure in the
hood. The gummy residue (75 grams) was treated with water and ether, made alkaline
with dilute sodium bicarbonate solution, and separated. Both phases contained undissolved
product which was filtered off. Additional crops were obtained by further extraction of
the aqueous phase with ether and evaporation of the resulting ether solutions. All these
materials were recrystallized from methanol (decolorizing carbon added) vielding 2-(2-acet-
amido-5-bromobenzoyi}-pyridine as yellow crystals melting at 131.6°-133°C.

20.85 grams of 2-(2-acetamido-5-bromobenzoy!)-pyridine in 250 cc of 20% hydrochloric
acid in ethanol were heated to reflux for 2 hours. 100 cc of alcohol were added after one
hour to maintain fluidity. The mixture stood overnight, was chilled and filtered to give
20.5 grams of colorless crystalline 2-(2-amino-5-bromobenzoyl)-pyridine hydrochloride.
Digestion of this hydrochloride with 0.5 liter hot water hydrolyzed this product to the
free base, 2-(2-amino-5-bromobenzoy!)-pyridine which formed yellow crystals, melting at
98°-100°C. Evaporation of the alcoholic mother liquor, water digestion of the residue, and
alkalization of the water digests afforded additional crops of 2-(2-amino-5-bromobenzoyi)-
pyridine.

0.145 kg of 2-(2-amino-5-bromobenzoy!)-pyridine, was dissolved in 2.0 liters of glacial acetic
acid. The resultant solution was placed in a 3 liter, 3-necked, round bottom flask fitted
with a stirrer, thermometer and dropping funnel, The system was protected by a drying
tube filled with anhydrous calcium chloride. To the solution, with stirring at room tem-
perature, were carefully added 46.7 ml of bromoacetyl bromide. After the addition was
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completed, the stirring was continued for two hours. The mixture was then warmed to
40°C, stirred at that temperature for 1.5 hours, chilled and filtered. The residue, after
being washed with glacial acetic acid, was dried in vacuo over flake potassium hydroxide
to give 2-(2-bromoacetamido-5-bromobenzoy!)-pyridine hydrobromide orange crystals,
MP 205°-206°C, dec.

The hydrobromide was hydrolyzed to the free base as foliows: 0.119 kg of 2-(2-bromoacet-
amido-5-bromobenzoyl}-pyridine hydrobromide was stirred with 1.2 liters of cold water for
3.5 hours. The mixture was chilled and filtered, and the residue washed with cold water
and dried to give 2-(2-bromoacetamido-5-bromobenzoy!)-pyridine, MP 101°C (sinters),
103°-106°C, dec.

93.0 grams of 2-(2-bromoacetamido-5-bromobenzoyl}-pyridine was carefully added to 0.5
liter of anhydrous ammonia in a 1 liter, 3-necked, round bottom flask equipped with stirrer
and reflux condenser and cooled by a Dry Ice-acetone bath. The system was protected
from moisture by a drying tube containing anhydrous calcium chloride. After stirring for
2 hours, the cooling bath was removed. The mixture was then stirred for 6 hours, during
which time the ammonia gradually boiled off. 0.4 liter of water was added to the solid
residue and stirring was resumed for about 2 hours. The solid was then filtered off, washed
with water and dried in vacuo over potassium hydroxide flakes. The residue was dis-
solved on a steam bath in 1.4 liters of ethyl alcohol-acetonitrile {1:1) (decolorizing char-
coal added}. The solution was filtered hot and the filtrate chilied overnight. The crystal-
line deposit was filtered off, washed with cold ethyl alcoho! and dried in vacuo over flake
potassium hydroxide to give 54.2 grams, 7-Bromo-1,3-dihydro-5-(2-pyridy!)-2H-1,4-benzo-
diazepin-2-one, MP 238°C (sinters), 239°-240.5°, dec. Further processing of the mother
liguor yielded additional product.

References

Merck Index 1357

Kleeman & Engel p. 110

DOT 9 (6) 238 (1973) & 11 (1) 31 {1975)

I.N.p. 154

REM p. 1064

Fryer, R.1., Schmidt, R.A. and Sternbach, L.H.; U.S, Patent 3,100,770; August 13, 1963;
assigned to Hoffmann-LaRoche Inc.

Fryer, R.l., Schmidt, R.A. and Sternbach, L.H.; U.S. Patent 3,182,065; May 4, 1965;
assigned to Hoffmann-LaRoche Inc.

Fryer, R.l., Schmidt, R.A. and Sternbach, L.H.; U.S. Patent 3,182,067; May 4, 1965;
assigned to Hoffmann-LaRoche Inc.

BROMELAIN

Therapeutic Function: Antiinflammatory

Chemical Name: Complex proteolytic enzyme

Common Name: —

Structural Formula: Complex protein, molecuiar weight 33,000
Chemical Abstracts Registry No.: 9001-00-7

Trade Name Manufacturer Country Year Introduced

Ananase Rorer U.s. 1962
Bromelain Nadrol W. Germany 1965
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Trade Name Manufacturer Country Year Introduced
Resolvit Mepha Switz. 1965
Ananase Rorer Italy 1965
Ananase Rorer U.K. 1966
Extranase Rorer France 1969
Bromelain Towa Yakuhin Japan 1981
Ananase Pharmax U.K, -
Ananase Yamanouchi Japan —
Bromelain Permicutan W. Germany -
Dayto Anase Dayton U.S. -
Inflamen Hokoriku Japan -
Mexase Ciba-Geigy France -
Pinase Dainippon Japan -
Proteolis Benvegna Italy -
Resolvit Mepha Switz. -
Rogorin Saba Italy -
Traumanase Arznei Muller-Rorer W. Germany -

Raw Materials

Pineapple Juice
Acetone

Manufacturing Process

According to U.S. Patent 3,002,891, the following describes pilot plant production of brome-
lain. Stripped pineapple stumps were passed four times through a three roll sugar mill press.
In the second and following passes through the press, water was added to the pulp to increase
the efficiency of the extraction procedure. The crude juice was screened to remove the coarse
particles. Hydrogen sulfide gas was bled into the collected juice to partially saturate it.
The pH was adjusted to pH 4.8 and then the juice was centrifuged.

To 50 gallons of juice were added 30 gallons of cold acetone. The precipitate which formed
was removed by centifuging in a Sharples centrifuge. This precipitate was discarded. To
the supernatant liquor an additional 35 gallons of acetone was added and the precipitate
was collected in a Sharples centrifuge. The wet precipitate was dropped into fresh acetone,
mixed well, and then recovered by settling. The paste was then dried in a vacuum oven

at a shelf temperature of 110°F. Yield: 8 pounds of enzyme per 100 gallons of juice.
Activity: 4,000 MCU/q.

References

Merck i{ndex 1360

Kleeman & Engel p. 112

PDR p.831

I.N.p. 154

REM p. 1038 _

Gibian, H. and Bratfisch, G.; U.S. Patent 2,960,227; August 23, 1960; assigned to Schering
AG, Germany

Heinicke, R.M.; U.S. Patent 3,002,891; October 3, 1961; assigned to Pineapple Research
Institute of Hawaii

BROMHEXINE

Therapeutic Function: Expectorant, mucolytic
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Chemical Name: 2-Amino-3 5dibromo-N-cyclohexyl-N-methylbenzenemethanamine
Common Name: N-(2-Amino-3 5-dibromobenzyl)-N-methyl<yclohexylamine

Structural Formula: oK

l 3

NHy

Chemical Abstracts Registry No.: 3572-438; 611-75-6 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Bisolvon Boehringer Ingel. Switz, 1963
Bisolvon Thomae W. Germany 1963
Bisolvon Boehringer ingel. ltaly 1968
Bisolvon Boehringer Ingel. U.K, 1968
Bisolvon Boehringer ingel. France 1969
Lebelon Towa Yakuhin Japan 1981
L-Customed Roha W. Germany 1982
Aletor Cantabria Spain -
Auxit Heyden W. Germany -
Bendogen Gea Denmark -
Bromeksin Mulda, Yurtoglu Turkey -
Broncokin Geymonat Italy -
Bronkese Lennon South Africa -
Dakryo Basotherm W. Germany -
Fulpen Sawai Japan -
Mucovin Leiras Finland -
Ophthosol Winzer W, Germany -
Solvex lkapharm Israel -
Viscolyt Gea Denmark -

Raw Materials

2-Nitrobenzy! Bromide Hydrazine
Cyclohexylmethylamine Bromine

Manufacturing Process

In initial steps, 2-nitrobenzylbromide and cycliohexylmethylamine are reacted and that in-
itial product reacted with hydrazine to give N-(2-aminobenzyl)-N-methyl-cyclohexylamine,

A solution of 29.3 g of bromine in 50 cc of giacial acetic acid was slowly added dropwise to a
solution of 16 9 g of N-(2-aminobenzyl}-N-methyl-cyclohexylamine, accompanied by stirring.
The glacial acetic acid was decanted from the precipitate formed during the addition of the
bromine solution, and the precipitate was thereafter shaken with 200 cc of 2N sodium hy-
droxide and 600 cc of chloroform until all of the solids went into solution. The chloroform
phase was allowed to separate from the aqueous phase, The chloroform phase was decanted,
evaporated to dryness and the residue was dissoived in absolute ether. The resuiting soiution
was found to be a solution of N-(2-amino-3,5-dibromobenzyl}-N-methylcyclohexylamine in
ethanol. Upon introducing hydrogen chloride into this solution, the hydrochloride of N-(2-
amino-3,5-dibromobenzyl}-N-methyl-cyclohexylamine precipitated out. |t had a melting
point of 232°-235°C (decomposition).

References
Merck Index 1361
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Kleeman & Engel p, 113

OCDS Vol.2 p.96 (1980)

I.N.p. 154

Keck, J.; U.S. Patent 3,336,308; August 15, 1967; assigned to Boehringer ingeltheim G.m.b.H.

BROMOCRIPTINE

Therapeutic Function: Lactation antagonist

Chemical Name: 2-bromo-12'-hydroxy-2'-{1-methylethyl)-5'a-(2-methylpropy!)ergotaman-
3'6',18-trione

Common Name: 2-Bromoergocryptine

Structural Formula: CH(CHy) y

HO

H
N_ - o
H "CHyCH(CHy) 5

Chemical Abstracts Registry No.: 25614-03-3; 22260-51-1 (Mesylate)

Trade Name Manufacturer Country Year Introduced
Pariodel Sandoz U.K. 1975
Pravidet Sandoz W, Germany 1977
Parlodel Sandoz Switz, 1977
Parlode! Sandoz U.s. 1978
Parlodel Sandoz France 1978
Parlodel Sandoz Japan 1979
Parlodel Sandoz Italy 1979
Bromergon Lek Yugoslavia -

Raw Materials

N-Bromosuccinimide
Ergocryptine

Manufacturing Process

A solution of 3.4 grams of N-bromosuccinimide in 60 cc of absolute dioxane is added drop-
wise in the dark, during the course of 5 minutes, to a stirred solution, heated to 60°C, of
9.2 grams of ergocryptine in 180 cc of absolute dioxane. The reaction mixture is stirred
at this temperature for 70 minutes and is concentrated to a syrup-like consistency in a
rotary evaporator at a bath temperature of 50°C. The reaction mixture is subsequently
diluted with 300 cc of methylene chioride, is covered with a layer of about 200 cc of a
2N sodium carbonate solution in a separating funnel and is shaken thoroughly. The aque-
ous phase is extracted thrice with 100 cc amounts of methylene chloride. The combined
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organic phases are washed once with 50 cc of water, are dried over sodium sulfate and the
solvent is removed under a vacuum.

The resulting brown foam is chromatographed on a 50-fold quantity of aluminum oxide
of activity 1I-111 with 0.2% ethanol in methylene chloride as eluant, whereby the compound
indicated in the heading is eluted immediately after a secondary fraction which migrates
somewhat more rapidly than the fractions containing the heading compound. The last frac-
tions to leave the aluminum oxide contain varying amounts of starting material together
with the heading compound, and may be subjected directly, as mixed fractions, to an after-
bromination in accordance with the method described above. The fractions containing the
pure heading compound are combined and crystallized from methyl ethyl ketone/isopropy!
ether. Melting point 215°218°C (decomp.), [a]p?® -195° (¢ = 1 in methylene chioride).

References

Merck Index 1386

Kleeman & Engel p. 114

PDR p. 1589

DOT 12 (3) 87 {1978)

I.N.p. 155

REM pp. 929,955

Fluckiger, E., Troxler, F. and Hofmann, A.; U.S. Patent 3,752,814; August 14, 1973;
assigned to Sandoz Ltd., Switzerland

Fluckiger, E., Troxler, F. and Hofmann, A.; U.S. Patent 3,752,888; August 14, 1973;
assigned to Sandoz Ltd., Switzerland

BROMOPRIDE

Therapeutic Function: Antiemetic
Chemical Name: 4-Amino-4-bromo-N-[2-(diethylamino)ethyl] -2-methoxybenzamide
Common Name: —

Structural Formula: CONHCH,CH,N (CoHg) o

OCHy

Br

NHp

Chemical Abstracts Registry No.: 4093-35-0

Trade Name Manufacturer Country Year introduced
Praiden talchemi Italy 1977
Valopride Vita {taly 1977
Cascapride Cascan W, Germany 1978
Artomey Syncro Argentina -
Emepride Roche Switz, -
Emoril Roemmers Argentina -
Opridan Locatelli Italy -
Plesium Chiesi [taly —

Viaben Schurholz W. Germany -
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Raw Materials

Bromine Acetic Anhydride
4-Aminosalicylic Acid Methanol
Dimethyl Sulfate

Manufacturing Process

To 119 g {0.45 mol) of N-{2diethylaminoethy!}-2-methoxy-4-aminobenzamide dissolved in
200 cc of acetic acid are added in the cold in small portions 69 g of acetic anhydride {0.45
mol + 50% excess). The starting material is made by esterifying 4-aminosalicylic acid with
methanol, then acetylating with acetic anhydride and then methylating with dimethyl! sul-
fate. The solution obtained is heated for 2 hours on a water bath and then boiled for 16
minutes, It is cooled at 25°C. While agitating constantly and maintaining the temperature
between 25°and 30°C, there is added to the solution drop by drop 72 g of bromine dissolved
in 60 cc of acetic acid. it is agitated for one hour. The mixture obtained is added to one
liter of water and the base is precipitated by the addition of 30% soda, The precipitated base
is extracted with 40 cc of methylene chloride. After evaporation of the solvent, the residue
is boiled for two hours with 390 g of concentrated hydrochloric acid in 780 cc of water, [t
is cooled, diluted with one liter of water, 12 g of charcoal are added, and the mixture filtered,
The base is precipitated with 30% soda. The N-(2diethyleminoethy!}-2-methoxy-4-amino5-
bromobenzamide formed crystallizes, is centrifuged and washed with water. A yield of 859
of base having a melting point of 129°-130°C is obtained,

To produce the dihydrochloride, the free base is dissolved in 110 cc of absolute alcohol, 9.6
g of dry hydrochloric acid dissolved in 35 cc of alcohol are added, followed by 2.8 cc of
water. The dihydrochloride precipitates, is centrifuged, washed, and dried at 40°C. it was
a solid white material having a melting point of 134°-135°C.

References

Merck Index 1404

Kleeman & Engel p. 115

DOT 14 (5) 193 (1978)

I.N.p. 166

Thominet, M.L.; U,S, Patents 3,177,252; April 6, 1965; 3,219 528; November 23, 1965;
3,357 ,978; December 12, 1967; all assigned to Societe d’Etudes Scientifiques et Indus-
trielles de |'lle-de-France

BROMPHENIRAMINE MALEATE

Therapeutic Function: Antihistaminic
Chemical Name: (4-bromophenyl)-N,N-dimethyl-2-pyridinepropanamine maleate

Common Name: Parabromdylamine

Structural Formula:
N CH—(: :>~Br _
O I ¥ HCH,0,
CH,CH,NH(CH,),

Chemical Abstracts Registry No.: 980-71-2; 86-22-6 (Base)
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Trade Name Manufacturer Country Year Introduced
Dimetane Robins u.s. 1957
Dimegan Dexo France 1962
Symptom 3 WL/PD u.s 1977
Brombay Bay u.s. 1983
Antial Ellem Italy -
Atronist Adams u.s. -
Bromfed Muro us -
Bromphen Schein u.s -
Bromrun Hokuriku Japan -
Dimetapp Scheurich W. Germany -
Dimotane Robins UK. -
Drauxin Francia Italy -
Dura-Tap Dura uU.Ss. -
Ebalin Allergo Pharma W. Germany -
E.N.T. Syrup Springbok u.s. -
Febrica Dexo France —
Gammistin IBP Italy -
Ilvico Bracco {taly -
lvin Merck W. Germany -
Martigene Martinet France -
Nagemid Chronule Ortscheit W. Germany -
Poly Histine Bock u.s. -
Probahist Legere u.s. -
Rupton Dexo France -
Velzane Lannett u.s. -

Raw Materials

Sulfuric Acid
Sodium Amide
Dimethylaminoethy! Chloride

4.Bromobenzyl Cyanide
2<Chloropyridine
Maleic Acid

Manufacturing Process

Initially, 4bromobenzylcyanide is reacted with sodium amide and 2chloropyridine to give
bromopheny|pyridyl acetonitrile. This is then reacted with sodium amide then dimethy!
amino ethyl chloride to give 4bromophenyi-dimethylaminoethyl-pyridy] acetonitrile. This
intermediate is then hydrolyzed and decarboxylated to bromphenirame using 80% H,S04
at 140°-150°C for 24 hours. The brompheniramine maleate may be made by reaction with
maleic acid in ethanol foliowed by recrystallization from pentanol.

References

Merck Index 1417

Kleeman & Engel p. 116

PDR pp.555, 674,865,993, 1033, 1268, 1454, 1606, 1735

0OCDS Vol. 1p.77 (1977}
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REM p. 1126

Sperber, N., Papa, D. and Schwenk, E.; U.S, Patent 2,667 ,245; September 11, 1951; assigned
to Schering Corporation

Sperber, N., Papa, D. and Schwenk, E.; U.S. Patent 2,676 ,964; April 27, 1954; assigned to
Schering Corporation

BRONOPOL

Therapeutic Function: Antiseptic
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Chemical Name: 2-Bromo-2-nitropropane-1,3-diol
Common Name: —

Structural Formula: NO,
|
HOH,C~C~CH,0H
|

Br
Chemical Abstracts Registry No.: 5251-7
Trade Name Manufacturer Country Year Introduced
Bronosol Green Cross Japan 1977
Bronopol Boots U.K. -

Raw Materials

Nitromethane
Formaldehyde
Bromine

Manufacturing Process

A mixture of 441 g (3 mols) of calcium chloride dihydrate, 61 g {1 mol) of nitromethane,
163 g (2 mols) of formalin (37% formaldehyde solution) and 470 ml| of water was cooled to
0°C and mixed with 5 g of calcium hydroxide while stirring. The temperature thereby rose
to 30°C. As soon as the temperature had fallen again, a further 32 g of calcium hydroxide
{total of 0.5 mol) were added. The mixture wasthen cooled to 0°C and with intensive cooling
and stirring, 159.8 g {1 mo!, 51 m!) of bromine were dropped in at a rate so that the tem-
perature remained at around 0°C. After the addition was ended, the mixture was stirred for
a further 2 hours, when the reaction product separated in crystalline form, The product was
quickly filtered on a suction filter and the crystalline sludge obtained was taken up in 450
ml of ethylene chloride and disso!ved at reflux. Then by addition of magnesium sulfate, un-
dissolved inorganic salts were separated and the solution was slowly cooled whereby 140 g
(70% vyield} of 2bromo-2-nitropropane-1,3-diol precipitated in colorless crystals melting at
123°-124°C.

References

Merck Index 1421

I.N.p. 158

Wessendorf, R.; U.S. Patents 3,668 ,921; April 25, 1972; and 3,711,561; January 16, 1973;
both assigned to Henkel & Cie G.m.,b.H.

BROTIZOLAM

Therapeutic Function: Psychotropic agent

Chemical Name: 8-Bromo-6-{ochlorophenyl}-1-methyl-4H-s-triazolo-[3,4¢] -thieno-{2,3e] -
1,4diazepine

Common Name: —
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Structural Formula:

4
N—\
Br N
N
cl
Chemical Abstracts Registry No.: 57801-81-7

Trade Name Manufacturer Country Year Introduced
Lendormin Boehringer Ingel, Switz. 1983
Lendorm Boehringer Ingel. Switz, -

Raw Materials

7-Bromo-5-{ochlorophenyl)-3H-[2,3e] thieno-1,4-diazepin-2-one
Phosphorus Pentasulfide
Hydrazine Hydrate

Manufacturing Process

{a) 11.5 g of 7bromo5-(ochlorophenyl)-3H-[2,3e] -thieno-1,4-diazepin-2-one (see German
Patent 2,221,623), were heated at 55°to 60°C with 100 cc of absolute pyridine and 6.5 g of
phosphorus pentasulfide for 4 hours while stirring, The mixture was allowed to cool and was
then poured into 100 cc of saturated ice<cold NaCl solution, The precipitate was collected
by suction filtration, washed with water, dissolved in 100 cc of methylene chloride, the solu-
tion was dried and evaporated, and the residue was treated with a little methylene chloride.
After suction filtration, 6 g of brown crystalline 7-bromo-5-(ochlorophenyl!)-3H-[2,3¢]-thieno-
1,4-diazepine-2-thione, melting point 214°C (decomposition} were obtained.

{b) 6.0 g of this compound were suspended in 100 cc of tetrahydrofuran, and the suspension
was stirred at room temperature with 1,2 g of hydrazine hydrate for 20 minutes. After evao-
ration to about 10 cc, 20 cc of ether were added, and the crystals were collected by suction
fittration. Yield: 5.2 g of 7bromo5-{ochlorophenyl)-2-hydrazino-3H-[2,3e] -thieno-1 4-di-
azepine, melting point about 300°C (decomposition).

{c) 5.2 g of this compound were suspended in 50 cc of orthotriethy| acetate, and the suspen-
sion was heated to 80°C. After about 30 minutesa clear solution was first formed from which
later coloriess crystals separated out. The mixture was allowed to cool, and the crystals were
collected by suction filtration and washed with ether. Yield: 5 g of the compound, melting
point 211°to 213°C.

References

Merck Index 1423

DFU 4 (2) 85 (1979)

|.N.p. 159

Weber, K.H., Bauer, A., Danneberg, P. and Kunn,F J,; U.S, Patent 4,004 984; June 13, 1978;
assigned to Boehringer Ingelheim GmbH

BUCLOXIC ACID

Therapeutic Function: Antiinflammatory
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Chemical Name: 3-chloro-4-cyclohexy!-a-oxo-benzenebutanoic acid
Common Name: 4-(4-cyclohexyl-3-chlorophenyl)-4-oxobutyric acid

Structural Formula:

N/ COCH,CH,COOH
c1
Chemical Abstracts Registry No.: 32808518
Trade Name Manufacturer Country Year Introduced
Esfar Clin Midy France 1974

Raw Materials
Phenyicyclohexane

Succinic Acid Anhydride
Chlorine

Manufacturing Process

Phenylcyclohexane and succinic acid (Bernstein Acid) anhydride are reacted in the presence
of AICI3 to give 4-(4’-cyclohexylphenyl) -4-keto-n-butyric acid.

177 grams of anhydrous aluminum chloride are introduced into a 3-necked 1 liter flask.

A hot solution of 144 grams of 4-(4'-cyclohexylphenyl)-4-keto-n-butyric acid in 330 ml

of methylene chloride is added slowly from a dropping funnel. Slight reflux is observed
during this addition. 33.2 ml of liquefied chlorine are then introduced slowly, drop by
drop. This addition requires 5 hours. The solution is then poured on to 1 kg of ice con-
taining 100 ml of concentrated hydrochloric acid. The aqueous phase is extracted twice,
each time with 200 mi of methylene chloride, the organic phase is washed with water to
pH 6.5 and dried and the organic solvent then evaporated. The desired acid is recrystallized
from 500 ml of toluene. The vyield is 64%. MP: 159°C.

References

Merck Index 1431

Kleeman & Engel p. 118

OCDS Vol. 2 p. 126 (1980)

DOT 10 (11) 294 {1974)

British Patent 1,315,542; May 2, 1973; assigned to Ets Clinbyla, France

BUCUMOLOL HYDROCHLORIDE

Therapeutic Function: Beta adrenergic blocker
Chemical Name: 8-(2-Hydroxy-3-t-butylaminopropoxy)-6-methyl coumarin hydrochloride

Common Name: —

Structural Formula: OCH,CHCH,NHC(CH,),
Ox, 0 OlH
X
CH,
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Chemical Abstracts Registry No.: 58409599 (Base)

Trade Name Manufacturer Country Year Introduced
Bucumarol Sankyo Japan 1982

Raw Materials

t-Butylamine
8-(2-Hydroxy-3<chiloropropoxy}-5-methyl coumarin

Manufacturing Process

A mixture of 3gof 8-(2-hydroxy-3<chloropropoxy)-56-methy| coumarin,4.3 g of t-butylamine
and 60 m] of ethanol is heated at 100°C in a sealed tube for 15 hours. The reaction mixture
is concentrated under reduced pressure to dryness. The residue is recrystallized from a mix-
ture of ethanol and ether to give 2.1 g of the desired product melting at 226° to 228°C (with
decomposition).

References

Merck Index 1434

DFU 3 {9) 638 (1978)

DOT 19 (1) 10 (1983)

Sato, Y., Kobavyashi, Y., Taragi, H., Kumakura, S., Nakayama, K. and Oshima, T.; U.S. Patent
3,663,570; May 16, 1972; assigned to Sankyo Co,, Ltd.

BUDRALAZINE

Therapeutic Function: Antihypertensive
Chemical Name: 1({2H)-Phthalazinone-(1,3-dimethyl-2-butenylidene)-hydrazone

Common Name: Mesity! oxide (1phthalazinyl) hydrazone

Structural Formula: NH—Nem C—CHmxeC (CH;)
Ny CHg
|
2N

Chemical Abstracts Registry No.: 36798-795

Trade Name Manufacturer Country Year Introduced
Buterazine Daiichi Seiyaku Japan 1983

Raw Materials
1-Hydrazinophthalazine HCI
Mesity! Oxide

Manufacturing Process

A mixture of 2,0 g of 1-hydrazinophthalazine hydrochloride, 1.1 g of mesity! oxide {isopro-
plyideneacetone) and 100 ml of ethano!, was refluxed for 3 hours. The reaction mixture was
concentrated /n vacuo and the residue wasdissolved in water. Thewater solution was neutral-
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jzed with sodium bicarbonate, salted out and the product was extracted with benzene. The
benzene layer was passed through a comparatively short column of alumina and the solvent
was removed. The residue was crystallized from ether to give 0.7 g of 1-(1,3-dimethyl-2-bu-
tenylidene} hydrazinophthalazine, melting point 131°-132°C.

References

Merck Index 1437

DFU 2 (12) 788 (1977}

DOT 18 (10) 553 (1982) & 19 (10) 582 (1983)

Ueno, K., Miyazaki, S. and Akashi, A.; U.S. Patent 3 840,539; October 8, 1974; assigned to
Daiichi Seiyaku Co., Ltd.

BUFENIODE

Therapeutic Function: Antihypertensive

Chemical Name: 4-hydroxy-3,5-diiodo-a-[1-[(1-methyi-3-phenylpropyl)amino] ethyl] benzyl
alcohol

Common Name: Diiodobuphenine
Structural Formula: 1
CH; CHy

|
HO CHOHCHNHCHCHCHoC gty

Chemical Abstracts Registry No.: 22103-14-6

Trade Name Manufacturer Country Year {ntroduced
Proclival Houde France 1970
Bufeniod Weiskopf W. Germany 1974
Diastal Bayropharm Italy 1982

Raw Materials

4-Hydroxypropiophenone Benzyl Chioride
3-Butyi-1phenylamine Bromide
Hydrogen lodine

Manufacturing Process

Buphenine is the starting material. See under the alternative name "Nylidrin" in this publice-
tion for synthesis,

24 grams of buphenine hydrochioride are suspended in a mixture of 440 ml of 34% ammo-
nia (specific gravity =0.89) and 315 m! of water. 41 grams of iodine dissolved in 1,080 mi
of 96% alcohol are added little by little, with good stirring. During this addition, effected
in about 30 min, buphenine hydrochloride dissolves fairly rapidly, and then the diiodobu-
phenine precipitates out as a crystalline powder. Stirring is continued for a further hour,
The precipitate is suction filtered, and then washed with water, with alcohol and with ether
and is finally dried in vacuo in the exsiccator in the presence of phosphoric anhydride.
Thus, about 23 grams of diiodobuphenine solvated with 1 mol of ethanol are obtained in
the form of a microcrystalline white powder. MP (slow) = 185°C (dec.). MP (inst.): 212°C.
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References

Merck index 1440

Kleeman & Engel p. 119

DOT 7 {2) 52 (1971) & 11 (8) 306 (1975)

I.N.p. 161

South African Patent 680,046; January 3, 1968; assigned to Laboratoires Houde, France

BUFETROL

Therapeutic Function: Antiarrhythmic

Chemical Name: 1-(tert-butylamino)-3-[2-[(tetrahydro-2-furanyl)methoxy] phenoxy] -2-
propanol

Common Name: Bufetolol

Structural Formula: O

|
OCR, CHCH,NHC (CR, ) 4
:o: CcR0

Chemical Abstracts Registry No.: 53684-494; 35108-88-4 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Adobiol Yoshitomi Japan 1974

Raw Materials

2-(2-Tetrahydrofurfuryloxy)phenol
Epichlorohydrin
t-Butylamine

Manufacturing Process

The preparation of a similar compound in which a methoxyethoxy group replaces the
tetrahydrofurfuryloxy group in Bufetrol is described in the following example. Nine grams
of 0-(2-methoxyethoxy)phenol is suspended in 50 milliliters of water containing 3.7 grams
of potassium hydroxide, and 5.5 grams of epichlorhydrin is added thereto with stirring.
The mixture is stirred at room temperature for 7 hours, and then extracted with two 50
milliliter portions of benzene. The extract is washed with water, dried over anhydrous
magnesium sulfate and the benzene is distilied off to give 8.5 grams of oily 1-(2,3-epoxy-
propoxy}-2-(2-methoxyethoxy)benzene showing ng?® = 16267, This compound has the
methoxyethoxy group in place of the 2-tetrahydrofurfuryloxy group in Bufetrol,

To a solution of 1-(2,3-epoxypropoxy)-2-{2-tetrahydrofurfuryloxy)benzene in methanol
are added tert-butylamine and water, the mixture is allowed to stand at 25°-30°C for 72
hours, and then the methano! is distilled off. The residue is dissolved in toluene and the
solution is extracted twice with 5% oxalic acid. The aqueous extract is dried over potas-
sium carbonate and concentrated to give Bufetrol.

References
Merck Index 1441
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Kleeman & Engel p. 119

DOT 10 (12) 332 (1974)

I.N.p, 161

Nakanishi, M., Muro, T., Imamura, H, and Yamaguchi, N.; U.S. Patent 3,723,476; March 27,
1973; assigned to Yoshitomi Pharmaceutical Industries, Ltd., Japan

BUFEXAMAC

Therapeutic Function: Antiinflammatory, analgesic, antipyretic
Chemical Name: 4-Butoxy-N-hydroxybenzeneacetamide

Common Name: —

Structural Formula:
CHy (CHy) 20 cnzﬁrmon
0

Chemical Abstracts Registry No.: 2438-724

Trade Name Manufacturer Country Year Introduced
Parfenac Lederle UK. 1973
Feximac Cream Nicholas UK. 1973
Parfenac Lederle France 1974
Parfenac Cyanamid Italy 1975
Parfenac Cyanamid W. Germany 1976
Parfenac Opopharma Switz, 1976
Anderm Lederle-Takeda Japan 1977
Droxan Continental Pharma Belgium —
Droxarol Continental Pharma W. Germany -
Flogocid Continental Pharma - -
Malipuran Scheurich W. Germany -
Norfemac Nordic Canada -
Paraderm Continental Pharma Belgium -
Viafen Zyma Switz. -

Raw Materials

p-Hydroxyacetophenone Butyl Bromide
Sulfur Morpholine
Sodium Hydroxide Ethanol

Hydroxylamine HCI
Manufacturing Process

(1) 136 g of p-hydroxyacetophenone, 140 g of buty! bromide, 152 g of potassium carbonate,
17 g of potassium iodide and 275 cc of ethanol are mixed and then refluxed for 48 hours.
The reaction mixture is cooled, diluted with water, then extracted with ether. The ethereal
phase is washed with a 10% sodium hydroxide solution, then with water, followed by drying,
ether is evaporated and the product distilled under reduced pressure, 168 g of p-butyloxy-
acetophenone are obtained with yield of 87% (160°-162°C at 11 mm Hg).

(2) 192 g of pbutyloxyacetophenone, 42 g of sulfur and 130 g of morpholine are mixed and
then refluxed for 14 hours, The resulting solution is poured into water and stirred until crys-
tallization of the sulfurated complex. The latter is filtered, washed with water and dried,
Production: 270 g (88% yield).
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{3) 200 g of sodium hydroxide are dissolved in 1,500 cc of ethanol and then 293 g of the
thus-obtained sulfurated complex are added. The mixture is refluxed overnight. The mix-
ture is distilled to separate the maximum of the alcohol and then diluted with water. The
resulting solution is acidified with hydrochloric acid, and extracted with ether. The ethereal
phase is washed with water, followed by extraction with a 10% sodium carbonate solution.
The carbonated solution is acidified with 10% hydrochloric acid,and the resulting precipitate
of p-n-butyloxyphenylacetic acid is filtered and dried. 100 g of this product are obtained
{70% vyield).

{4) 208 g of p-nbutyloxyphenylacetic acid, 368 g of ethanol and 18 cc of sulfuric acid are
refluxed for 5 hours. The mixture is diluted with water, after which it is extracted with ether.
The ethereal phase is successively washed with water, then with carbonate, and again with
water, following which it is dried and distilled to remove solvent. The ester is then distilled

at a reduced pressure. 200 g of ethyl p-butyloxyphenylacetate are thus obtained with yield
of 61% (186°C at 8 mm Hg).

(5) 7 g of hydroxylamine hydrochloride are dissolved in 100 cc of methanol, A solution of
5 g of sodium in 150 cc of methanol is added and the salt precipitate is separated by filtra-
tion. 22 g of ethyl p-n-butyloxyphenylacetate are added to the filtrate and the mixture is
refluxed for 1 hour, The mixture is cooled and acidified with 20% hydrochloric acid. 14,7
g of p-n-butyloxyphenylacetohydroxamic acid are thus obtained with yield of 71% (melting
point: 153°-155°C).

References

Merck Index 1442

Kleeman & Engel p. 120

DOT 12 (11) 435 {1976)

{.N.p. 161

Buu-Hoi, N.P., Lambelin, G., Lepoivre, C., Gillet, C. and Thiriaux, J.; U.S. Patent 3,479,396;
November 18, 1969; assigned to Madan A.D.

BUFLOMEDIL

Therapeutic Function: Vasodilator {peripheral)
Chemical Name: 4-(1-Pyrrolidinyl}-1-(2,4 6-trimethoxyphenyl)-1-butanone
Common Name: —

Structural Formula: ocH,

CH,0 COCH,CH,CH,
{base)

Chemical Abstracts Registry No.: 55837-25-7; 35543-24-9 (Hydrochioride)

Trade Name Manufacturer Country Year Introduced
Fonzylane Lafon France 1976
Loftyl Abbott Italy 1981
Bufedil Abbott W. Germany 1982

Loftyl Abbott Switz, 1983



198 Pharmaceutical Manufacturing Encyclopedia

Trade Name Manufacturer Country Year introduced
Buflan Pierrel italy -
irrodan Biomedica Foscama Italy —

Raw Materials

4-Chlorobutyronitrile
Pyrrolidine
1,35-Trimethoxybenzene

Manufacturing Process

introduce 33.6 g (0.2 mol) of 1,3 5-trimethoxybenzene and 100 ml of chiorobenzene into a
500 mi three-neck flask with stirrer, hydrochloric acid bubbler and condenser. Stir to dissolve
and add 27.7 g of 4-pyrrolidinobutyronitrile (from 4-chlorobutyronitrile and pyrrolidine).
Cool to about 15°-20°C and bubble hydrochloric acid gas in for 4 hours. Cool to about 5°C
and add 200 cm3 of water. Stir. Decant the aqueous layer, wash again with 150 cm3 of water,
Combine the agueous layers, drive off the traces of chiorobenzene by distilling 150 ¢cm3 of
water, and heat under reflux for one hour. Cool and render alkaline by means of 60 m| of
sadium hydroxide solution of 36° Baume. Extract twice with 100 ml of ether. Wash the
ether with 100 mi of water. Dry the ether over sodium sulfate and slowly run in 50 ml| of
5N hydrogen chloride solution in ether, at the boil. Cool in ice. Filter, wash with ether and
dry in a vacuum oven, 33.6 g of crude product are obtained. Recrystailize from 200 ml of
isopropanol in the presence of 3 SA carbon black., Filter. Wash and dry in a vacuum oven,

26.9 g of a white, crystalline water-soluble powder are obtained, Yield: 39.2%. Instantane-
ous melting point: 192°~193°C,

References

Merck Index 1443

Kleeman & Engel p, 121

DOT 11 (9) 339 (1975)

I.N.p. 161

Lafon, L; U.S. Patent 3,895,030; July 15, 1975; assigned to Orsymonde

BUFORMIN HCI

Therapeutic Function: Antidiabetic
Chemical Name: N-Butylimidodicarbonimidic diamide

Common Name: Butyldiguanide

Structural Formula: NH NH
[ {base)
CHCH,CH,CH, NHCNHCNHy
Chemical Abstracts Registry No.: 692-13-7 (Base)
Trade Name Manufacturer Country Year Introduced
Silubin Protochemie Switz, —
Sindiatil Bayer ltaly 1979

Adebit Chinoin Hungary -
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Trade Name Manufacturer Country Year Introduced
Andere Toyama Japan -
Biforon Meiji Japan -
Bigunal Nikken Japan -
Bufonamin Kaken Drug Japan -
Bulbonin Sankyo Japan -
Dibetos Kodama Japan -
Gliporai Grossmann Mexico -
fnsulamin lwaki Japan -
Panformin Shionogi Japan -
Ziavetine Teikoku Kagaku Japan -

Raw Materials

n-Butytamine HCI
Dicyandiamide

Manufacturing Process

105.6 g of n-butylamine hydrochloride and 79.3 g of dicyandiamide were ground intimately
and mixed. The mixture was heated by means of an oil bath, gradually with stirring, and
after thirty minyteswhen the internal tempgrature had reached 150°C, an exothermic reaction
ensued with internal pressure rising to 178 C. The reaction mixture was removed from the
oi! bath until the internal temperature had fallen to 150°C and then heating was resumed at
150%C for one hour. The cooled fusion mixture was dissolved in 3 liters of acetonitrile and
on cooling n-butylbiguanide hydrochloride precipitated.

References

Merck Index 1445

OCDS Vol. 1 p.221 (1977); 2,21 {1980)

I.N.p. 162

Shapiro,S.L.;U.S.Patent 2,961,377 November 22, 1960; assigned to U .S. Vitamin & Pharma-
ceutical Corp.,

BUMADIZON

Therapeutic Function:  Analgesic, antipyretic, antirheumatic
Chemical Name: butylpropanedioic acid mono-{1,2-diphenylhydrazide)
Common Name: Butylmalonic acid diphenylhydrazide

Structural Formula: e
78"
N
o
~.” \
o NHCGH,
€ 4Hg— CH— COOH

Chemical Abstracts Registry No.: 3583-64-0

Trade Name Manufacturer Country Year Introduced

Eumoto! Byk-Guiden W. Germany 1972
Eumoto! Iromedica Switz, 1972
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Trade Name Manufacturer Country Year introduced
Eumotol Valpan France 1976
Eumotol Byk-Gulden Italy 1976
Dibilan Byk-Guldan - -
Rheumatol Tosse W. Germany -

Raw Materials

Dicyclohexyicarbodiimide
n-Butyl Malonic Acid Ethy! Ester
Hydrazobenzene

Manufacturing Process

{a) A solution of 22.4 grams of dicyclohexylcarbodiimide in 120 mi of absolute tetrahydro-
furan is added dropwise at 5°-10°C in an atmosphere of nitrogen to a solution of 20 grams
of n-buty! malonic acid monoethy! ester and 19.6 grams of freshly recrystallized hydrazo-
benzene in 320 ml of anhydrous tetrahydrofuran. The mixture is then stirred for 15 hr

at 25°C in an atmosphere of nitrogen, then the precipitated dicyclohexy! urea is filtered
off and the filtrate, after the addition of 3 drops of glacial acetic acid, is evaporated to
dryness in vacuo. The residue is dissolved in 1 liter of ether, the ethereal solution is ex-
tracted twice with 2 N potassium bicarbonate solution and twice with 2 N hydrochloric
acid, whereupon it is washed with water until the washing water is neutral. The ethereal
solution is dried over sodium sulfate and concentrated in vacuo. The residue is fractionally
distilled under high vacuum whereupon the ester is obtained as a yellow oil. BP 170°C

at 0.05 torr vacuum, Crystals which melt at 63°-65°C are obtained from cyclohexane.

{b} A suspension of 7.1 grams of the ester obtained according to (a) in 40 mi of aqueous
0.5 N sodium hydroxide solution is refluxed for 24 hours in an atmagphere of nitrogen.
The solution is filtered and traces of hydrazobenzene are removed by extraction with ether,
The aqueous solution is made acid to Congo paper at 10°C with concentrated hydrochloric
acid, the oil which separates is dissolved in 40 ml| of ethyl acetate, the ethyl acetate solu-
tion is isolated, and washed neutral with water. The solution is then extracted twice with
36 ml of 0.5 N sodium bicarbonate solution each time.

The separate extracts are made acid to Congo paper with concentrated HCI, extracted with
ethyl acetate, the extracts are washed neutral with a little water, dried and concentrated
under vacuum. The colorless oil which remains is recrystallized twice from ether/petroleum
ether, whereupon n-butyl malonic acid-N,N'-diphenylhydrazide is obtained in the form of
short needles which melt at 116°118°C,

Refarences

Merck Index 1451

Kleeman & Engel p. 121

DOT 9 (1) 14 (1973)

I.N.p. 162

Pfister, R., Sallmenn, A. and Hammerschmidt, W.; U.S. Patent 3,455,999; July 16, 1969;
assigned to Geigy Chemical Corporetion

BUMETANIDE

Therapeutic Function: Diuretic
Chemical Name: 3-(aminosulfonyl)-5-(butylamino)-4-phenoxybenzoic acid

Common Name: —
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Structural Formula: COOH

=
CH:’ (CH2 ) gHN S'I)ZNH2

Chemical Abstracts Registry No.: 28395-03-1

Trade Name Manufacturer Country Year Introduced
Burinex Leo U.K. 1973
Fordiuran Thomae W. Germany 1976
Lunetoron Sankyo Japan 1976
Burinex Sigmatau taly 1977
Lixil Leo France 1978
Fontego Polifarma Italy 1979
Bumex Hoffmann La Roche u.s. 1983
Aduazone Prodes Spain -
Butinat Gerardo Ramon Argentina -
Cambiex Bernabo Argentina -
Farmadiuril Alter Spain -
Poliurene Lepetit - -
Primex Medica Finland -
Salurex Byk Guiden - -
Salurin Yurtoglu Turkey -
Segurex Ricar Argentina -
Yurinex Hemofarm Yugoslavia -

Raw Materials

4-Chloro-3-nitro5 Sulfamyl Benzoic Acid n-Butanol
Sodium Bicarbonate Pheno!
Hydrogen

Manufacturing Process

Preparation of 3-Nitro-4-Phenoxy-5-Sulfamylbenzoic Acid: A mixture of 4-chloro-3-nitro-
5-sulfamylbenzoic acid (140 grams), phenol (100 grams}, sodium hydrogencarbonate {170
grams), and water {1,000 m!) was heated to 85°C while stirring and kept at this tempera-
ture for 16 hours, After cooling to 4°C, the precipitated sodium salt of 3-nitro-4-phenoxy-
5-sulfamylbenzoic acid was filtered off and washed with ice water. The sodium salt was
dissolved in boiling water (3,000 ml), and the 3-nitro-4-phenoxy-5-sulfamylbenzoic acid
was precipitated by addition of 4 N hydrochioric acid. After cooling, the acid was iso-
lated by suction and dried. The melting point was 255°-256°C.

Preparation of 3-Amino-4-Phenoxy-5-Sulfamylbenzoic Acid: A suspension of 3-nitro-4-
phenoxy-5-sulfamylbenzoic acid (20 grams) in water {100 ml) was adjusted to pH 8 by
addition of 1 N lithium hydroxide. The resulting solution was hydrogenated at room tem-
perature and 1.1 atmospheres hydrogen pressure after addition of Pd on carbon catalyst
(0.6 grams catalyst containing 10% Pd). After the hydrogen uptake had become negligible,
the catalyst was removed by filtration, and the 3-amino-4-phenoxy-5-sulfamy!benzoic acid
was precipitated from the filtrate by addition of 4 N hydrochloric acid to pH 2.5. After
recrystallization from agqueous ethanol and drying, the melting point was 255°-256°C.

Preparation of 3-n-Butylamino-4-Phenoxy-5-Sulfamylbenzoic Acid: To a suspension of 3-
amino-4-phenoxy-5-sulfamyibenzoic acid (10 grams) in n-butanol {200 ml}, concentrated
sulfuric acid (2 ml) was added while stirring. The reaction mixture was heated under re-
flux under conditions in which the water formed during the reaction could be removed.
When, after dilution with n-butanol, the NMR-spectrum of a sample of the reaction mix-
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ture showed at the two doublets of the aromatic protons in ring A that the butyl-3-amino-
4-phenoxy-5-sulfamylbenzoate formed as an intermediate was more than 90% converted
to the corresponding 3-n-butylaminobenzoate, 2 N sodium hydroxide (200 ml} was added
and the boiling was continued for 456 minutes. After the saponification, the reaction mix-
ture was neutralized to pH 8 by addition of concentrated hydrochloric acid.

By cooling, the sodium sait of 3-n-butylamino-4-phenoxy-5-sulfamylbenzoic acid precipitated.
it was filtered off and recrystallized from water {100 ml). The sodium salt, crystallizing
with 3 molecules of water, was then dissofved in boiling water (200 ml}, 1 N hydrochloric
acid was added to pH 2.5, and after cooling the precipitated 3-n-butylamino-4-phenoxy-
5-sulfamylbenzoic acid was collected by filtration. After recrystallization from agueous
ethanol and drying, the pure compounds were obtained with meiting point 230°231°C.

References

Merck Index 1452

Kleeman & Engel p. 121

PDR p. 1479

OCDS Vol.2p. 87 (1980}

DOT 8 (6) 238 (1972) & 9 (11) 449 (1973}

I.N.p. 162

Felt,P.W.; U.S. Patent 3,634 583; January 11, 1972; assigned to Lovens Kemiske Fabrik
Produktionsaktieselskab, Denmark

BUNITROLOL

Therapeutic Function: Antianginal
Chemical Name: 2-[3-[(1,1-Dimethylethyl}amino]-2-hydroxypropoxy] -benzonitrile
Common Name: —

Structural Formula: CN OH
OCH,CHCH,NHC (CHy ) 5

Chemical Abstracts Registry No.: 34915-68-9

Trade Name Manufacturer Country Year Introduced
Stresson Boehringer ingel. W, Germany 1976
Betriol Boehringer ingel. Italy 1981
Betrilol Boehringer Ingel. Japan 1983
Betrilo] Tanabe Seiyaku Japan 1983

Raw Materials

Epichlorohydrin
2-Cyanophenol
t-Butylamine

Manufacturing Process

Epichlorohydrin and 2-cyanophenol are first reacted to give 1-{2-cyanophenoxy)-2,3-epoxy-
propane,
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16 g (0,086 mol) of 1-(2cyanophenoxy)-2,3-epoxy propane were dissolved in 100 ml| of
ethano} and 18.6 g {0.255 mol) of tbutylamine were added thereto. After standing for 1
hour at room temperature, the solution was heated at 60°-70°C for 2 hours after which the
volatile constituents were distilled off in vacuo. The residue was digested with dilute HCt,
and the insoluble constituents were vacuum filtered off. Then the filtrate was made alkaline
with NaOH and the precipitating base was taken up in ether, After the ether solution had
been dried over MgSQyg, the ether was distilled off and the residue was dissolved in ethanol
and by addition of ethereal HCl, the hydrochloride was precipitated therefrom in crystalline
form which after recrystaliization from ethano!l with an addition of ether gave 9.8 g of 1-(2-
cyanophenoxy)-2-hydroxy-3-t-outylamino propane hydrochloride having a melting point of
163°-165°C.

References

Merck Index 1457

DFU 1 (5) 210 {1976)

Kieeman & Engel p. 123

OCDS Vo!. 2 pp. 106, 110 (1980)

DOT 13 (1) 15 {1977)

I.N.p. 163

Koppe, H., Engethardt, A. and Zelle, K,; U.S. Patents 3,541,130; November 17, 1970;
3,940 ,489; February 24, 1976; and 3,961,071; June 1, 1976; all assigned to Boehringer
Ingelheim GmbH

BUPIVACAINE

Therapeutic Function: Local anesthetic
Chemical Name: dI-1-butyl-2',6'-pipecoloxylidide
Common Name: —

Structural Formula:
(CHy) 5CH, s
|

N. CONH
O/ 3

Chemical Abstracts Registry No.: 2180-929; 1801040-7 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Carbostesin Astra W. Germany 1967
Carbostesin Giobopharm Switz, 1967
Marcain Duncan Flockhart U.K, 1968
Marcain Yoshitomi Japan 1969
Marcaina Pierrel Italy 1971
Marcaine Winthrop-Breon u.S. 1973
Marcaine Cook-Waite U.S. -
Sensorcaine Astra u.S. 1981
Bupivan Abbott u.S. -
Meaverin _ Woelm Pharma W. Germany -

Raw Materials

2,6-Dimethylaniline Diethyl Malonate
Nitrosyl Chloride Zinc Powder
Formic Acid n-Butylbromide
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Manufacturing Process

121 parts by weight of 2,6-xylidine are heated with 400 parts of diethylmalonate at 160°C
for 1 hour, and the alcohol formed by the reaction is allowed to distill off. Thereafter the
reaction mass is cooled to 80°C, and 500 parts of alcohol are added. After cooling the
dixylidide is sucked off, and the alcohol solution with malonic ester monoxylidide is poured
into 2,000 parts of water. The monoxylidide precipitates, is filtered off and washed with
water, and recrystallized in diluted alcohol. Nitrosation thereafter takes place by dissolving
the dried monoxylidide in chloroform and by introducing nitrosyl chloride at 0°C until

the nitrosation is completed. The isonitrosomalonic ester xylidide is filtered off and dried.
Thereafter the reduction takes place with zinc powder and formic acid at 90°-100°C.

The formic acid is distilled off, and the remainder dissolved in warm benzene and washed
with a bicarbonate sofution to a neutral reaction. After the benzene has been distilled off,
the aminomalonic ester xylidide is obtained. This is treated with an equal quantity of
sodium ethylate and boiled with twice the theoretical quantity of tetramethylene bromide
in absolute alcohol.

After 6 hours of boiling, the sodium bromide formed is separated, and the mixture is steam-
distilled in order to remove the excess of tetramethylene bromide. The remaining oil, which
mainly consists of delta-bromobutylaminomalonic ester xylidide is separated from the water
and boiled with 3 parts of concentrated hydrochloric acid for 3 hours. Thereafter carbon-
filtering and evaporation to dryness under vacuum takes place. The residue is dissolved in
water, and the pH adjusted with sodium hydroxide to 5.5. The solution is extracted twice
with ether, and the water is made strongly alkaline with sodium hydroxide.

The oil precipitates and is crystallized after a time. The crystals are separated and dried
under vacuum. The pipecolyl-2,6-xylidide produced is alkylated by boiling for 10-20 hours
with 0.6 part n-butylbromide in an n-butanol solution in the presence of 0.5 part potas-
sium carbonate. The potassium carbonate is filtered off and the butanol is distilled off

in vacuum. The residue is dissolved in diluted hydrochloric acid and carbon treated, after
which the base is precipitated with sodium hydroxide in the form of white crystals, which
are filtered off and washed with water. The base obtained, which consists of N-n-butyl-
pipecolyl-2,6-xylidide is sufficiently pure for the production of salts.
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OCDS Vol. 1p.17 (1977)
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Thuresson, B. and Egnér, B.P.H.; U.S. Patent 2,792,399; May 14, 1957; assigned to AB Bofors,
Sweden
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Bofors, Sweden

BUPRANOLOL

Therapeutic Function:  Antiarrhythmic
Chemical Name: 1-(tert-butylamino)-3-{{6-chloro-m-tolyl)oxy} -2-propanol

Common Name: Bupranol
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Structural Formula: GH,
ocu,?ncn,rmc (CHy)
on
c1

Chemical Abstracts Registry No.: 14556-46-8; 15146-80-8 (Hydrochloride)

Trade Name Manufacturer Country Year introduced
Betadrenol Pharma-Schwarz W. Germany 1969
Betadrenol Adrosanol Switz, 1969
Betadran Logeais France 1972
Looser {Lucer) Kaken Japan 1974
Panimit Nattermann W. Germany -
Ophtorenin Dr.Winzer W. Germany -

Raw Materials

Epichlorohydrin
2-Chloro-5-methylphenol
t-Butylamine

Manufacturing Process

A mixture of 16.3 g of {2chloro-5-methylphenyl)glycidic ether {from epichlorohydrin and
2-chloro-5-methylphenol) and 6.2 g of t-butylamine in 50 mi of ethano! is heated at reftux
for 6 hours. The solvent is removed, the residue is washed with water and then extracted with
benzene. The dried extract is evaporated to give 1-t-butylamino-3-{2chloro-5-methylphen-
oxy)-2propanol. Treatment of the free base in benzene solution with dry hydrogen chloride
yields the hydrochloride salt.
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Merck index 1463

Kleeman & Enge! p. 125

I.N.p. 164

Kunz, W., Jacobi, H., Koch, C. and Geus, R.J.; U.S, Patent 3,309,406; March 14, 1967

BUSULFAN

Therapeutic Function:  Antineoplastic
Chemical Name: 1,4-butanediol dimethanesulfonate
Common Name: —~

Structural Formula: CH;S0,0(CH;),0S0,CH,
Chemical Abstracts Registry No.: 55-98-1

Trade Name Manufacturer Country Year Introduced
Myleran Burroughs Wellcome U.s. 1954
Misulban Techni-Pharma France 1955
Myleran Wellcome Switz, 1955

Myleran Wellcome W. Germany 1955
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Trade Name Manufacturer Country Year Introduced
Mablin Takeda Japan -
Mielucin Farmasimes Spain -
Myeleukon Arzneimittelwerk Dresden E. Germany -
Mylecytan Spofa Czechoslovakia -
Sulfabutin — - _

Raw Materials

1,4-Butanediol
Methane Sulfony! Chloride

Manufacturing Process

3.6 grams of redistilled 1,4-butanediol were dissolved in 10 ml of pyridine and the solution
was cooled in ice and water. 9.6 grams of redistilled methane-sulfonyl-chloride were added
dropwise at such a rate that the temperature did not rise above 20°C. The solution was then
allowed to stand at room temperature for 30 minutes, during which time the temperature
rose to 60°C. A thick precipitate of pyridine hydrochloride was formed.

The mass was cooled in ice water and was treated with 30 ml of ice cold water. On agita-
tion, a white crystalline precipitate was formed. This was filtered off and washed well with
ice cold water and allowed to drain on the pump. it weighed 7.8 grams and had a melting
point of 100°C. 3.5 grams of the material were recrystallized from acetone and ether to
give small white needles, having a melting point of 106°107°C, unchanged by further re-
crystallization.

References

Merck Index 1470

Kieeman & Engei p. 125

PDR p. 754

I.N.p. 165
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Timmis, G.M.; U.S. Patent 2,817 ,432; December 15, 1959; assigned to Burroughs Wellcome
& Co., Inc.

BUTALAMINE HYDROCHLORIDE

Therapeutic Function: Peripheral vasodilator

Chemical Name: N,N-dibutyl-N'-(3-phenyl-1,2,4-oxadiazol-5-yl)-1,2-ethanediamine hydro-
chioride

Common Name: —

Structural Formula: (C4Hg) SNCH,CHANH O

T_JN\ (base)

N
Celly
Chemical Abstracts Registry No.: 22131-35-7 (Base); 28875-47-0 (Hydrochloride)

Trade Name Manufacturer Country Year Introducad
Surheme Aron France 1969
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Trade Name Manufacturer Country Year Introduced
Surheme Spemsa Italy 1974
Adrevil Zyma-Blaes W. Germany 1975
Oxadilene Leurquin France -

Surem Cepa Spain -

Raw Materials

Benzaldehyde Hydroxylamine
Chlorine Cyanamid
Dibutylaminoethy! Chioride Sodium Amide

Manufacturing Process

Benzaldehyde and hydroxylamine may be reacted, the product chlorinated and then reacted
with cyanamid to give 5-amino-3phenyl-1,2 4-oxadiazole,

32 grams of 3-phenyl-6-amino-1,2,4-oxadiazole dissolved in about 150 m! of anhydrous
benzene, 7.8 grams of sodium amide are added and the reaction mixture heated at the
boiling point with stirring for 2 hours, A solution of 38.3 grams of dibutylaminoethy!
chloride in benzene is then added and the mixture heated to boiling under reflux for four
hours. The sodium chloride is separated as previously described, the benzene removed by
vacuum distillation and 56 grams of 3-phenyl-5-(dibutylaminoethylamino)-1,2,4-oxadiazole
is obtained in the form of an oil which is then converted directly to the crystalline hydro-
chloride. This is accomplished by dissolving the oil in ethanol and adding the stoichio-
metric equivalent of anhydrous ethy! ether saturated with gaseous hydrogen chloride. The
recrystallized salt is found to have a melting point of 145°C,
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Merck Index 1477
Kieeman & Engel p. 126
I.N.p. 166

Aron-Samuel, J.M.D. and Sterne, JJ.; U.S. Patent 3,338 ,899; August 29, 1867

BUTAMIRATE CITRATE

Therapeutic Function:  Antitussive

Chemical Name: o-ethylbenzeneacetic acid 2-[2-(diethylamino)ethoxy] ethy! ester citrate
Common Name: Butamyrate
Structural Formula: Ce“sf“°°°°“2°"2°°“2c“z"‘c“2°“3)z

CHCHy (base)

Chemical Abstracts Registry No.: 18109-81-4; 18109-80-3 (Base)

Trade Name Manufacturer Country Year introduced
Sinecod Hommel Switz, 1867
Sinecod Karlspharma W. Germany 1967
Sinecod Bonomelli {taly 1969
Acodeen Hommel Switz, -
Acodfen Klimitschek Austria -
Codesin-F Hommel Switz,
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Trade Name Manufacturer Country Year Introduced
Intussin Spofa Czechoslovakia -
Sincoden Hommeij Switz, -
Sincodix Beta Argentina -
Sinecod Abello Spain -
Pertix-Hommel Hommel W. Germany -

Raw Materials

a-Phenyl Butyric Acid Chloride
Diethylaminoethoxyethanol
Citric Acid

Manufacturing Process

18.2 grams of a-phenylbutyric acid chloride are dissolved in 25 ml of toluene. To this
solution, there is slowly added a solution of 16.1 grams of diethylaminoethoxyethanol in
25 ml of toluene, the reaction mixture thereby becoming hot. It is then heated for 8 hr
under reflux. The reaction mixture, after cooling, is carefully poured onto 75 grams of
ice and made alkaline with dilute ammonia. After thorough shaking of the solution, the
toluene layer is removed and washed until neutral with water. The toluene solution is
treated with carbon and dried over sodium sulfate. The toluene is distilled off from the
filtered solution.

The residue is a-phenylbutyric acid diethylaminoethoxyethyl ester. The basic ester is puri-
fied by distiliation in a high vacuum. 10 grams of ester are added to a solution of 7 grams
of citric acid in 30 mi of warm acetone. After standing for some time, the citrate of the
ester crystallizes out. After suction filtration and washing with acetone the ester citrate

is recrystallized from acetone. The melting point of the citrate is 75°C.

References
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DOT 9 (7) 280 (1973)
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Heusser, J.; U.S. Patent 3,349,114; October 24, 1967; assigned to Homme! AG, Switzerland

BUTETHAMINE

Therapeutic Function: Local anesthetic
Chemical Name: 2-[{2-Methylpropyl)amino] ethanol 4-aminobenzoate
Common Name: Ibylicaine

Structural Formula: COOCH ,CH, NHCH,CH (CHy)

NHp

Chemical Abstracts Registry No.: 2090-89-3; 553-684 {(Hydrochloride)
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Trade Name Manufacturer Country Year Introduced
Monocaine Novocol u.s. 1941
Dentocaine Amer, Chem, u.s. -

Raw Materials

Isobutylaminoethanol Tin Metal
p-Nitrobenzoy! Chloride Hydrochloric Acid

Manufacturing Process
The preparation of the normal butyl analog is as follows:

10 g of isobutylaminoethano!, 16 g of p-nitrobenzoyl chloride and 5 g of sodium hydroxide
in 175 cc of water were allowed to react. The temperature was maintained between 30°-40°C
during reaction, The reaction mixture was extracted with ether, the ether evaporated, and
the resultant oil washed with water to remove any unreacted secondary amino alcohol and
then dried. The yield was 21 g or 91% of theory, The compound responded positively when
tested for the presence of the amine configuration and also the nitro group. The yellow viscous
oil which was formed was isobutylaminoethyl p-nitrobenzoate. 20 g of this latter material
was directly reduced with 15 g of tin and 50 cc of concentrated hydrochloric acid, The
temperature of the reduction was controlled by addition from time to time of small quantities
of cold water to maintain the temperature at or near 70°C. When the reaction was com-
pleted 160 cc of sodium hydroxide was added and the solution then cooled to 156°C. The
oil which gradually formed combined with undissolved tin to form a pasty mass which soon
settled. The supernatant liquid was decanted and the residue washed two or three times
with water to remove all traces of alkali. The oily mass, freed from most of its water, was
then extracted with ether and filtered, The filtrate was evaporated to dryness and the yield
of the base obtained was 13 g or 73.5% of theory. In order to get the melting point of the
base, the monohydrochloride was first formed and purified, then the hydrochloride was dis-
solved in water and just neutralized with ammonia water. The colorless oil formed soon
crystallized into a white solid, which after filtration and air drying, had a melting point of
74°~74 5°C. The hydrochloride was made when the oily base was dissolved in propyl alcoho!
and the calculated quantity of aqueous hydrochloric acid added to form the monohydrochlo-
ride of this compound. After repeated recrystallizations, a white needle crystal was formed
which had a melting point at 146°C.
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Goldberg, S.D.; U.S. Patent 2,139,818; December 13, 1938; assigned to Novocol Chemical
Mfg, Co., Inc,

BUTHIAZIDE

Therapeutic Function: Diuretic; antihypertensive

Chemical Name: 6-Chloro-3,4-dihydro-3-(2-methylpropy!)-2H-1,2 ,4-benzothiadiazine-7-sul-
fonamide-1,1-dioxide

Common Name: Thiabutazide; butizide; isobutylhydrochlorothiazide
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Structural Formula: o 0
NH,S0, 5N

X
CH CH(CH,),

Ccl N
H

Chemical Abstracts Registry No.: 2043-38-1

Trade Name Manufacturer Country Year Introduced
Saltucin Boehringer Mannheim W. Germany 1961
Eunephran Servier France -
Intensain Boehringer-Mannheim W. Germany -
Modenol Boehringer-Mannheim W. Germany -
Sembrina Boehringer-Mannheim W. Germany -

Raw Materials

3-Chloraniline Ammonia
Chlorosuifonic Acid isovaleraldehyde

Manufacturing Process

Chiorsulfonic acid and 3<chloroaniline react to give an intermediate which when treated with
ammonia yields 5chloro-2 4-disulfamylaniline.

20 g of 5chioro-2,4-disutfamylaniline in 15 cc of diethyleneglycol-dimethy] ether with 0.9 ¢
of isovaleraldehyde are reacted in the presence of 0.5 cc of asaturated solution of hydrochtoric
acid in ethy! acetate at 80°-90°C. The reaction mixture is concentrated under reduced pres-
sure, an oily product precipitates on the addition of water, the latter is decanted and ethano!
added to the remaining oil. 3-lsobutyl-6<chloro-7-sulfamyl-3,4-dihydro-1,2,4-benzothiadiaz-
ine-1,1-dioxide crystallizes and, after recrystallization from dimethylformamide and water,
melts at 241°-245°C,

References

Merck Index 1494

Kieeman & Engel p. 129

DOT 14 (3) 119 (1978)
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Ciba, Ltd.; British Patents 861,367; February 22, 1961 and 885,078; December 20, 1961

BUTOFILOLOL

Therapeutic Function: Beta blocker

Chemical Name: 1-[2-[3-[(1,1-Dimethylethyl}amino]-2-hydroxypropoxy] 6-fluorophenyi] -
1-butanone

Common Name: —
Structural Formula: o
|
F\@C—CHZCH,‘,CH:,'
ocnzcl:ﬂcrizm-lc «n
OH

3'3
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Chemical Abstracts Registry No.: 64552-17-6

Trade Name Manufacturer Country Year Introduced
Cafide Clin Midy France 1982

Raw Materials

5-Fluorosalicylaldehyde Sodium Hydride
1-Chloro-2-hydroxy-3-t-butylaminopropane Hydrogen Chloride
Propy! Magnesium Bromide

Manufacturing Process

fa) 5-Chloromethyl-3-tert-butyl-2-(2-hydroxy-5-fluorophenyl)oxazolidine: 5-Fluorosalicyl-
aldehyde {1.4 g, 0.01 mo!) isdissolved in anhydrousbenzene (20 mi) in the presence of a crystal
of p-toluenesulfonic acid in a Dean-Stark apparatus. 1-Chloro-2-hydroxy-3-tert-butylamino-
propane {208 g, approximately 1 equivalent, purity 756%) is then added within aperiod of 10
hours in portions of 250 mgat atimeat the reflux temperature of benzene and the mixture is
allowed to stand overnight. An insoluble substance is precipitated on addition of ether after
which the solution is filtered, concentrated and distilled. A fraction is obtained having a boil-
ing point of 118°-123°C/10-3 mm of mercury. A mixture of 1.03 g (yield 43%) of isomeric
oxfzolidines is obtained which solidifies. This is crystallized once from hexane. Melting point
75°-78°C.

fb) 8-Aza-4,9-dioxa-11-fluoro-8-tert-butyl-2,3-benzobicyclo(4.2.1] octane: The product of
the previous stage (620 mg) is dissolved in anhydrous dimethylformamide (10 m!} and two
quantities each of 300 mg of 50% sodium hydride is added within 2 hours, The mixture is
then left for 24 hours at 26°C while being stirred mechanically and is then heated for 2 min-
utes on a water bath (80°-90°C). The mixture is poured into water, the product extracted
with ether, the ethereal extract dried over anhydrous sodium sulfate and the organic phase
then concentrated and filtered through a short column of activated alumina. A mixture of
light petroleum and diethyl ether {75:25) is used to elute 186 mg of pure product from the
column. Melting point 85°-86°C (after recrystallization from diisopropy! ether).

fc) 1-(2-Formyl-4-fluorophenoxy)-2-hydroxy-3-tert-butylaminopropane: The compound ob-
tained as described above (50 mg) is dissolved in a solution of 1N hydrochloric acid (0.5 mi},
The mixture is then heated on a water bath {80°-90°C) for several hours. After complete hy-
drolysis, which requires approximately 8 hours, the mixture is poured into an excess of water
which has been basified, the solid base thus formed is extracted with ether, dried and recrys-

tallized from diisopropy! ether. Melting point 103°-105°C,

(d) 1-[2-(1-Hydroxybutyl)-4-fluorophenoxy] -2-hydroxy-3-tert-butylaminopropane: Toa
solution of propylmagnesium bromide prepared from 195 mg (8.1 X 103 mol) of magnesium,
1.08 g (8.1 X 10-3 mol) of bromopropane and a crystal of jodine in 10 ml of anhydrous di-
ethyl ether under nitrogen is added a solution of the previously prepared aldehyde {197 mg,
0.73 X 10°3 mol) in 4 mi of an ether/tetrahydrofuran mixture {1:3 by volume) and the mix-
ture is heated to reflux for 70 minutes. The mixture is poured into water, extracted with di-
ethyl ether, dried over anhydrous sodium sulfate and 208 mg of an oil which is homogeneous,
as shown by thin-layer chromatography, is isolated.

fe) CM 6805 (Butofilolol): The previously prepared base (200 mg, 0.66 X 10-3 mol) is dis-
solved in purified acetone {8 mi). A drop of sulfuric acid solution (prepared from 35 m| of
concentrated sulfuric acid and 65 ml of water) is added and the mixture heated on a water
bath for 1 minute. When the solution has cooled to 5°to 10°C a solution of chromic acid
(66 mg, 1 equivalent) dissolved in 2 m! of the same acid solution is quickly added and the
resulting mixture is stirred while cold, The mixture is then poured into a saturated solution
of sodium carbonate, the acetone is evaporated under reduced pressure on a water bath, and
the organic phase is extracted with diethy! ether. After drying and evaporating the solvent
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an oil is obtained {172 mg) all of which solidifies. Recrystallization is carried out from di-
isopropy! ether. 122 mg of CM 6805 is obtained (yield 61%). Melting point 88°-89°C,
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Demarne, H.; U.S. Patent 4,262,825; February 24, 1981; assigned to C.M. Industries.

BUTORPHANOL

Therapeutic Function: Analgesic, antitussive
Chemical Name: N-Cyclobutyimethyl-3,14-dihydroxymorphinan

Common Name: —

Structural Formula: HO .

Chemical Abstracts Registry No.: 42408-82-2

Trade Name Manufacturer Country Year Introduced
Stado! Bristol-Myers u.s. 1978
Stadol Bristol-Myers U.K, 1980
Moradol Galenika Y ugoslavia -

Raw Materials

N-Cyclobutyimethyl-14-hydroxy-3-methoxymorphinan
Hydrogen Bromide

Manufacturing Process

A mixture of 1.0 g (2,58 mmols) of Ncyclobutylmethyl-14-hydroxy-3-methoxymorphinan
and 10 m} of 48% HBr was refluxed, under a nitrogen atmosphere, during five minutes. After
cooling, the reaction mixture wasdiluted with water and made basic with aqueous ammonium
hydroxide. The aquous basic mixture was extracted with chloroform and the combined
chloroform extracts were dried over anhyrous sodium sulfate, After evaporation of the sol-
vent, the residual oil {730 mg) was taken up in dry ether and the resulting solution filtered
through celite-charcoal. The filtrate was treated with a saturated solution of hydrogen chio-
ride in dry ether. The hydrochloride salt thus obtained was collected by filtration and re-
crystallized from a methanol-acetone mixture to yield 565 mg (66.5%) of Butorphanol hy-
drochloride crystals melting at 272°-274°C (decomposition).
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DFU 2 (4) 231 (1977) & 3 (5) 330 {1978)
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BUTRIPTYLINE

Therapeutic Function: Antidepressant

Chemical Name: (t)-10,11-dihydro-N,N 8-trimethyl-5H-dibenzo(a,d] cycloheptene-5-propan-
amine

Common Name: —

Structural Formula: ‘.‘

cuzcl:ucnzn(cua)2
Ci;

Chemical Abstracts Registry No.: 35941-65-2; 5585-73-9 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Evadyne Ayerst U.K. 1975
Evadene Ayerst Italy 1976
Centrolyse Ayerst - -
Evasidol Arcana Austria -

Raw Materials

Dibenzola,e] cycioheptadiene
Sodium Hydride
2-Methyl-3dimethylaminopropy! Chioride

Manufacturing Process

A solution of dibenzo{a,e] cycloheptadiene in anhydrous xylene is added in a dropwise
fashion with stirring to a suspension of sodium hydride in refluxing anhydrous xylene.
The mixture is heated at reflux for two hours with continual agitation and there is then
added dropwise a solution of 2-methyl-3-dimethylaminopropy! chloride in an equail volume
of xylene. The mixture is then heated for fifteen hours, after which time it is cooled and
decomposed by the cautious addition of ice water. The layers are separated and the aque-
ous layer extracted with ether. The combined organic layers are next extracted with 10%
hydrochloric acid and the acidic extracts then rendered alkaline by the addition of ammo-
nium hydroxide. The precipitated oil is extracted three times with chloroform. The chlo-
roform extracts are dried and concentrated in vacuo, the residue being distilled to vield
the product.
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BUTROPIUM BROMIDE

Therapeutic Function:  Antispasmodic

Chemical Name: [3(S)-endo] -8-{{4-butoxyphenyl)methyl] -3-(3-hydroxy-1-oxc-2-phenyl-
propoxy)-8-methyl-8-azoniabicyclo[3.2.1] octane bromide

Common Name: —

Structural Formula: -

C, H,0— :>—CH CH
2 3
479 \+ /
N
é; z Br-
\ ?Hzoﬂ

0OCCH
Cllg
Chemical Abstracts Registry No.: 29025-14-7
Trade Name Manufacturer Country Year introduced
Coliopan Eisai Japan 1974

Raw Materials

Hyoscyamin
Butoxybenzy! Bromide

Manufacturing Process

To 100 ml of an isopropanol solution containing 11.8 grams of hyoscyamine base were
added drop by drop with stirring 10 ml of an isopropanol solution containing 11 grams
of p-n-butoxybenzy! bromide, After a while, the reaction mixture had a turbid appear-
ance followed by separation of white crystals.

After stirring for 5 hours at room temperature, the crystals were recovered by filtration,
which were then recrystallized from 120 m! of isopropanol. There was obtained 15.8
grams of white needles having the melting point of 158%160°C.
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CAFAMINOL

Therapeutic Function: Nasal decongestant

Chemical Name: 3,7-Dihydro-8-[(2-hydroxyethyl)methylamino]-1,3,7-trimethyl-1H-purine-
2 ,6-dione

Common Name: Methylcoffanolamine

Structural Formula: CHy CH,CH,O0H

[+
PN
|

2
T
CHgy

Chemical Abstracts Registry No: 30924-31-3

Trade Neme Manufacturer Country Yeoer Introduced
Rhinoptil Promonta W. Germany 1974
Rhinetten Arzneimittelwerk Dresden E. Germany -

Raw Materials
8-Chlorocaffeine
B-N-methylaminoethanol

Manufacturing Process

21 g 8chlorocaffeine and 15 g §-N-methylaminoethanol are heated to 140°-160°C for 30 min-
utes. Then the temperature is increased for 15-20 minutes to 165°-170°C. On cooling a
colorless mass of crystals results. This is boiled with 50-60 ml ethanol and crystallized. Color-
less crystals result which are soluble in water up to about 6%; pH of the aqueous solution is
6.9. The yield is 19 g while the MP is 162°~164°C.
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CALCIFEDIOL

Therapeutic Function: Regulator {(calcium)

215



216 Pharmaceutical Manufacturing Encyclopedia

Chemical Name: 9,10-Secocholesta-5,7,10{19)-triene-3,25-diol
Common Name: 25-Hydroxyvitamin D3; 25-Hydroxycholecalcifero!

Structural Formula: HiC

Chemical Abstracts Registry No.: 19356-17-3

Trade Name Manufacturer Country Year Introduced
Dedrogy| Roussel France 1976
Delakmin Roussel W. Germany 1978
Calderol Upjohn U.s. 1980
Didrogy! Roussel/Maestrett Italy 1980
Dedrogy! Hoechst Switz, 1982
Hidroferol Juventus Spain -
Calderol Qrganon U.s. -

Raw Materials
Cholesta-5,7-diene-3(3,25-diol

Manufacturing Process

A solution of 125 mg of cholesta-5,7-diene-3f3,25-diol in 125 mi of benzene and 10 mi of
absolute ethanol is placed in a photo reactor equipped with a quartz lampwell cooled with
water and a nitrogen inlet. The reaction mixture is cooled to about 16°C, and purged with
N,. A Hanovia 8A36, 100-watt lamp, centered in the lampwell 2,6 cm from the internal sur-
face of the reaction mixture, is turned on for 15 minutes, including the 5-6 minutes required
for the lamp to reach full brililance. The lamp is a typical actinic energy source suitable for
the irradiation step in the known synthesis of Vitamin D, and can be replaced by any such
available lamp. The specific lamp used is a 1004watt high-pressure quartz mercury-vapor lamp,
producing approximately 11,6 watts total radiated energy distributed over the range of 220~
1400 miL A fast stream of water is necessary to keep the outlet water temperature below
20°C. The reaction mixture is concentrated to dryness in a rotary evaporator below room
temperature. The semisolid residue is triturated with 5 m! of 35% ethyl acetate-66% Skelly-
solve B hexanes mixture and filtered and another 5 m} of the same solvent is used for wash.
The solid contains unreacted starting material and the liquor contains the product. The liquor
is poured onto a 40 g column containing T LC grade Florisil, 150-200 mesh packed wet with
35% ethyl acetate-Skellysolve B hexanes, and the products are eluted with the same solvent
mixtura collecting 10 mi fractions. The fractions containing the product, located by spotting
on a TLC plate, are combined and evaporated to dryness below room temperature to give an
oily residue. A few drops of absolute ether are added and removed under vacuum to give 25-
hydroxyprecholecalciferol as a fluffy foam; yield 60 mg.

A solution of about 300 mg of 25-hydroxyprecholecalciferol prepared as described above

in 6 mi of chloroform is heated for 3% hours at 70°~76°C under N, in a sealed flask. The sol-
vent is evaporated and the residue is chromatographed through a 60 g column containing
TLC grade Florisil, 150-200 mesh packed wet with 35% ethy| acetate in Skellysolve B hex-
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anes, The column is eluted with the same solvent mixture, collecting 10 ml fractions. The
fractions which crystallize on trituration with aqueous methanol are combined and recrys-
tallized twice from aqueous methanol to give 25-hydroxycholecalciferol hydrate; yield 120
mg, MP 81°-83°C (sinters 75°C).

A solution of 20 mg of 25-hydroxycholecalciferol hydrate, prepared as described above,
in 20 ml of methylene chloride is dried with 200 mg of anhydrous sodium sulfate. The
solution is filtered and the fiitrate is evaporated to yield 25-hydroxycholecalciferol essen-
tially anhydrous as an amorphous oil.
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CALCITONIN

Therapeutic Function: Reguiator (calcium)
Chemical Name: Complex hormone of molecular weight about 4,500

Common Name: Thyrocalcitonin

Structural Formula: O Cor Ben.Loc.Ser. ThroCVs.val-Leu-Cly - Lvs-Leu-Ser-Gln-Glu - Lev-His -
K R e I

Lys-Leu-Gin-Thw-Tyr - Pro - Arg - Thr -Asn- Thr- Gly - Ser - Gly- The - Pro—NH,
W 1% 20 21 22 23 24 25 26 27 28 29 30 N W

Chemical Abstracts Registry No.: 9007-128

Trade Name Manufacturer Country Year Introduced
Calcitar Yamanouchi Japan 1978
Cibacalcin Ciba Geigy Switz. 1978
Elcitonin Toyo Jozo Japan 1981
Calcimar Armour U.s. -~
Calcitonin-Sandoz Sandoz Switz, -
Calsyn Armour U.K. -
Calsynar Armour U.K. -
Miacalicic Sandoz Switz, -
Staporos Roussel France -

Raw Materials

C-cell-rich thyroid gland carcinoma
Manufacturing Process

The process for the manufacture of human calcitonin in pure form from C-cell rich medulla
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carcinoma of the thyroid gland or from C-cell metastasis material is one wherein medullar
carcinoma of the thyroid gland or Ccell metastasis material, which has been defatted, for
example with acetone or ether, and which may have been first purified with alcohol or with
aqueous trichloroacetic acid, is extracted one or more times with a solvent system containing
water and an alkano! having at most 5 carbon atoms, at a pH of from about 1 to 6, and the
extracted product subjected to gel chromatography using aqueous formic acid as eluant. The
calcitonin may be separated into its constituents by countercurrent distribution, for exam-
ple by Craig distribution using a solvent system advantageously containing n-butanol and
acetic acid.
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CALCITRIOL

Therapeutic Function: Calcium regulator
Chemical Name: 9,10-Secocholesta-5,7,10(19)-triene-1,3,25-triol
Common Name: 1&,25-Dihydroxycholecalciferol; 1¢,25-dihydroxyvitamin D3

Structural Formula: HiC

HO™" OH

Chemical Abstracts Registry No.: 3222206-3

Trade Name Manufacturer Country Year Introduced
Rocaltrol Roche U.s. 1978
Rocaltrol Roche W. Germany 1980
Rocaltrol Roche U.K. 1980
Rocaltrol Roche Switz. 1980
Rocaltrol Roche Italy 1981

Raw Materials

1¢,25-Diacetoxyprecholecalciferol
Potassium hydroxide
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Manufacturing Process

10, 25-Dihydroxyprecholecalciferol: A solution of 1,25-diacetoxyprecholecalciferol
{0.712 g, 1.42 mmols), potassium hydroxide (2.0 g, 36.6 mmols) and methanol (40 ml) was
stirred at room temperature under argon for 30 hours. The reaction mixture was concentrated
under reduced pressure, Water {50 ml) was added to the residue and the mixture was ex-
tracted with methylene chloride {3 x 100 ml), The combined organic extracts were washed
with saturated sodium chloride solution (3 x 50 ml), dried over anhydrous sodium sulfate,
filtered and evaporated under reduced pressure to give 0.619 g of 1®,25-dihydroxyprechole-
calciferol as a thick oil.

10, 25-Dihydroxycholecalciferol: A solution of 1a,25-dihydroxyprecholecalciferol [0.619
g in dioxane (30 mi)] was heated under reflux for 30 minutes under an atmosphere of
argon. The reaction mixture was concentrated under reduced pressure and the residue
was purified with a Waters Associates liquid chromatograph model 202 using a 8 foot X %
inch Porasil A column and a 5:1 mixture of ethyl acetate-n-hexane as the eluent to give
0.474 g (80% vield based on 1¢,25-diacetoxyprecholecalciferol) of pure 10,25-dihydroxy-
cholecalciferol. Recrystallization from methy! formate afforded 0,340 g of 1,25-dihydrox-
cholecalciferol as colorless crystals, MP 113°-114°C,
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CALUSTERONE

Therapeutic Function: Antineoplastic
Chemical Name: 178-hydroxy-78,17-dimethylandrost-4-en-3-one
Common Name: 7,17-dimethyltestosterone

Structural Formula:

2}

Chemical Abstracts Registry No.: 17021-260

Trade Name Manufacturer Country Year Introduced
Methosarb Upjohn U.s. 1973
Riedemil Upjohn us. -

Raw Materials

6-Dehydro-17-methyltestosterone
Methy! magnesium bromide
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Manufacturing Process

As described in U.S. Patent 3,029,263, one possibility is a multistep synthesis starting from
38,178-dihydroxy-17a-methyl-5-androstene,

Alternatively, as described in U.S. Patent 3,341,557, 6-dehydro-17-methyltestosterone may
be used as the starting material. A mixture of 0.4 g of cuprous chloride, 20 mi of 4 M
methylmagnesium bromide in ether and 60 m! of redistilled tetrahydrofuran was stirred
and cooled in an ice bath during the addition of a mixture of 2.0 g of 6-dehydro-17-methyl-
testosterone, 60 ml of redistilled tetrahydrofuran and 0.2 g of cuprous chloride. The ice
bath was removed and stirring was continued for four hours, Ice and water were then
carefully added, the solution acidified with 3N hydrochloric acid and extracted several
times with ether. The combined ether extracts were washed with a brine-sodium carbonate
solution, brine and then dried over anhydrous magnesium sulfate, fittered and then poured
over a 75-g column of magnesium silicate (Florisil) packed wet with hexanes (Sketlysolve
B). The column was eluted with 250 m! of hexanes, 0.5 liter of 2% acetone, two liters of
4% acetone and 3.5 liters of 6% acetone in hexanes.

Four 250-ml fractions were coliected followed by 150 ml fractions. The residues from frac-
tions 8 to 16 were combined and rechromatographed over a 125-g column of magnesium
silicate. The solumn was eluted with 6% acetone in hexanes which was collected in 150 ml
portions. Fractions 18 to 29 were combined and dissolved in acetone, decolorized with
charcoal, and recrystailized from acetone. One gram of a crystalline mixture of the 7-
epimers of 7,17-dimethyltestosterone was obtained melting at 120° to 140°C.
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CAMAZEPAM

Therapeutic Function: Anxiolytic

Chemical Name: 3-N N-dimethylcarbamoyloxy-1-methyl-7-chioro-6-phenyi-1,3-dihydro-2H-
1,4-benzodiazepin-2-one

Common Name: —

Structural Formula: CH
|

N L
O ‘>—OCON(CH,)Z
—N

CeHs

Ci

Chemical Abstracts Registry No.: 36104-80-0

Trade Name Manufacturer Country Year Introduced
Albego Simes |taly 1977
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Trade Name Manulacturer Country Year Introduced
Albego Boehringer-ingel. W. Germany 1978
Albego Inpharzam Switz, 1978
Albego Farmasimes Spain -
Limpidon Crinos Italy -
Nebolan - - -

Raw Materials

7 -Chloro5phenyl-1-methyi-3-hydroxy-1,3-dihydro-2H-1,4-benzodiazepine-2-one
Phenyl chlorocarbonate
Dimethylamine

Manufacturing Process

A suspension of 100 g of 7chloro5-phenyl-1-methyl-3-hydroxy-1,3-dihydro-2H-1 4-benzodi-
azepin-2-one in 700 mi of anhydrous pyridine, kept stirred between 0°C and +5°C, is slowly
treated, during 20 to 30 minutes, with 54.5 mi pheny! chlorocarbonate. The temperature is
gradually allowed to rise to 20°-256°C and stirring is maintained at this temperature during 24
hours.

2% of water are then siowly added {during about 30 minutes) and stirring is maintained during 1
hour. The precipitate which has been formed is collected on a filter, washed thoroughly with
water, dried in a vacuo at 50°C and recrystallized by dissolving it at 60°C in 1,400 m! dioxane,
the solution thus obtained being evaporated under reduced pressures to one-half of its volume,
and 1,700 ml of ligroin (BP 80°C to 120°C) being added thereto.

7-chloro-6phenyl-1-methy!-3phenoxycarbonyloxy-1,3-dihydro-2H-1,4-benzodiazepin-2-one
is thus obtained, with a melting point of 162°C to 164°C.

A suspension of 45 g 3-phenoxycarbonyloxy-1-methyl-7-chioro-6-pheny|-1,3-dihydro-2H-1 4-
benzodiazepin-2-one in 460 mi methanol is treated with stirring, with 43 mi of a solution of
dimethylamine in methanol (containing 31 gdimethylamine in 100 ml), Stirring ismaintained
at 20°C to 25°C during 5 hours, The reaction mixture is filtered, and the filtrate is diluted
with 450 mi water. The precipitate thus formed, is 3-(N,N-dimethylcarbamoyloxy)-1-methyl-
7-chioro-5-pheny!-1,3-dihydro-2H-1 4-benzodiazepin-2-one, which is collected on a filter,
dried and recrystallized from ethy! acetate, and has a melting point of 173°C to 174°C.
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CANDICIDIN

Therapeutic Function: Topical antifungal
Chemical Name: Heptaene macrolide antibiotic

Common Name: —
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Structural Formula: -

OH o
CH e
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i, O
HC
" 14
Chemical Abstracts Registry No.: 1403-174
Trade Name Manufacturer Country Year Introduced
Candeptin Schmid uU.s. 1964
Candimon Avyerst U.S. -
Prostatin Schmidt uU.s. -
Vanobid Merrell Dow U.S. -
Raw Materials
Yeast-glucose medium Streptomyces Griseus No. 3570 bacterium

Manufacturing Process

Hubert Lechevalier et al were the first to describe "Candicidin, a New Antifungal Anti-
biotic," in Mycologia XLV, No. 2, 155-171, March-April 1853. They produced candicidin
by growing a culture of the organism Streptomyces griseus No. 3570 on a yeast-giucose
medium, isolating a "crude candicidin" from the resuiting broth and purifying it. An im-
proved extraction and purification method is described in U.S. Patent 2,872,373 and is
shown in the flow diagram below.
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Another extraction and separation process is described in U.S. Patent 2,992,162,
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CANRENOATE POTASSIUM

Therapeutic Function: Aldosterone antagonist, Diuretic
Chemical Name: 17-hydroxy-3-oxo-17a-pregna-4,6-diene-21 carboxylic acid potassium salt
Common Name: —

Structural Formula: The corresponding lactone, canrenone, has the formula following.

(base)

Chemical Abstracts Registry No.: 2181-04-6; 976-71-6 (Canrenone base)

Trade Name Manufacturer Country Year introduced
Spiroctan Boehringer-Mannheim Switz. 1968
Soldactone Diethelm Switz. 1968
Osyrol Hoechst W. Germany 1968
Soludactone Searle France 1971
Venactone Lepetit Italy 1978
Spiroctan-M MCP Pharm. U.K. 1981
Soldacton Dainippon Japan 1981
Aldactone Boehringer-Mannheim W. Germany -
Aldatense Searle France -
Aldatense Spa Italy -
Phanurane Specia France -
Sincomen Schering W. Germany -
Soldactone Searle u.s. -

Raw Materials
17a-Carboxyethyl-178-hydroxyandrost4-en-3-one lactone Chloranil

Manufacturing Process

The lactone is prepared as follows: A solution of 5 parts of 17a-carboxyethyl-173-hydroxy-
androst-4-en-3-one lactone and 5 parts of chloranil in 400 parts of xylene containing a

trace of p-toluenesulfonic acid is heated at the boiling point of the solvent under reflux
overnight. The solution is then cooled and filtered through approximately 200 parts of
silica gel. The gel is successively washed with 5%, 10%, and 15% ethyl acetate-benzene
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solutions, and the washings comprising 15% ethyl acetate are thereupon purified by chro-
matography on a further quantity of silica gel, using benzene and ethy! acetate as develop-
ing solvents. From the 15% ethyl acetate eluate there is obtained pure 17a-carboxyethyi-
178-hydroxyandrosta-4,6-dien-3-one lactone, melting at 148° to 151°C. The product so-
lidifies above this melting point and melts again at 165°C.
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CAPREOMYCIN SULFATE

Therapeutic Function: Antitubercular
Chemical Name: Cyclic polypeptide antibiotic

Common Name: Caprolin

Structural Formula: g\f}m
((,m
(-]
e CH e o
NH c
N ~N
/° y
(CH,y) 5CHCH,CONH .
o Y CHCHgR
NHy  NH, /
CHy Cwm0 (base)
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/ 3\
C
H  NHCONHy
Chemical Abstracts Registry No.: 1406-37-4 (Base = 11003-38-6)

Trade Name Manufacturer Country Y ear Introduced
Capastat Lilly UK. 1966
Capastat Serum Impfinst Switz. 1967
Ogostac Lilly W. Germany 1967
Capastat Lilly U.S. 1971
Capastat Lilly Italy 1973

Capastat Shionogi Japan -

Raw Materials

Glucose
Culture of NRRL-2773 bacterium
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Manufacturing Process

A culture of NRRL 2773 is produced by growing the organism on a nutrient agar slant hav-
ing the following composition:

Oatmeal-Tomato Paste Agar

Grams
Tomato paste 20
Precooked oatmeal 20
Agar 15

Tap water, added to make a final volume of 1 liter,

The slant is inoculated with spores of NRRL 2773 and is incubated for 10 days at about
30°C. The culture growth on the siant is covered with 8 mi of nutrient broth, and the
slant is scraped gently to remove the organisms to provide an aqueous suspension. Employ-
ing aseptic techniques, the inoculum obtained from one 1-inch agar slant is used to inocu-
late a 2-liter Erlenmeyer flask containing a 500-m| portion of a sterilized vegetative culture
medium having the following composition: soluble starch, 10 g; peptones, 5 g; beef ex-
tract, 5 g; sodium chloride, 5 g; yeast extract, 2.5 g; and tap water, 1,100 ml. The incuba-
tion is carried on at 28°C for 48 hours with shaking at 250 cycles per minute on a rotary
shaker having a 1-inch stroke.

To produce a larger quantity of vegetative inoculum, 500 mi of the vegetative inoculum is
added aseptically to a stainless steel 350-gallon fermentation tank containing 250 galions
of sterile medium having the following composition (weight/volume): glucose, 1.5%; yeast,
1.5%; and antifoam (Polyglycol No. 2000, Dow Chemical Co.), 0.02%. The inoculum is
allowed to grow for about 22 hours at a temperature of 30°C. Throughout the growth
period, the medium is aerated with sterile air at the rate of 17 cfm and is agitated with
two 16-inch impellers rotating at 160 revolutions per minute, To a 1,700-gallon stainless
steel fermentor are added 1,100 gallons of a medium having the following composition
{weight/volume):

Peptone No. 159 Medium

Percent
Glucose 25
Molasses 1.0
Peptones 4.0
Calcium carbonate 0.2
Hydrolyzed casein 0.6
Antifoam {Polyglycol No. 2000, Dow Chemical Co.) 0.005

The medium after sterilization is inoculated with 100 gallons of the inoculum grown in the
fermentation tank. The fermentation is carried on at 30°C for about five days. The foam
is controlled by the addition, when needed, of Larex No. 1 {(an antifoam product, Swift
and Co.). Throughout the fermentation, the medium is aerated by the addition of sterile
air at the rate of 96 cfm and is agitated with two 22-inch impellers operated at 140 revolu-
tions per minute. At the end of the fermentation, 240 Ib of Dicalite 476 (a perlite filter
product, Great Lakes Carbon Corporation) are added to 1,000 gallons of the antibiotic
broth, and the mixture is stirred and filtered. The filter cake is washed with tap water and
the wash water and the filtrate are combined to provide a total volume of 1,000 gallons.

To 500 gallons of the combined liquids are added 132 Ib of Darco G-60. The mixture is
stirred thoroughly and filtered, and the filtrate is discarded. The carbon filter cake is
washed with 200 liters of tap water, the wash water being discarded. The washed carbon
cake on which the capreomycin is adsorbed is further washed with 200 liters of 0.05 N
aqueous hydrochloric acid. The acid wash is discarded. The washed carbon cake is eluted
during a one-hour period with 400 liters of an aqueous acetone mixture containing 1.65
liters of 11.7 N hydrochloric acid and 80 liters of acetone, The filter cake is further eluted
by washing the cake with 200 liters of an agueous acetone mixture containing 825 ml of
11.7 N hydrochloric acid and 40 liters of acetone during a 15-minute period. The com-
bined eluates, having a total volume of 575 liters, are concentrated in vacuo to 52.5 liters,
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The concentrate is added with stirring to 525 liters of acetone and the acetone mixture is
permitted to stand overnight at room temperature, during which time an oily precipitate
of capreomycin separates. The supernatant is decanted and discarded, and the oily pre-
cipitate which remains is dissolved in 20 liters of distilled water. The aqueous solution is
concentrated in vacuo to 12 liters to remove any residual acetone. The aqueous concen-
trate containing capreomycin is filtered to remove a small amount of a precipitate, which
is discarded.

The filtrate containing the capreomycin is added to 240 liters of methano! with stirring.
The methanolic solution of capreomycin is acidified by the addition of one liter of 10N
sulfuric acid, whereupon the precipitation of the sulfuric acid addition salt of capreomycin
commences. The mixture is permitted to stand overnight for more complete precipitation.
The supernatant is removed by decanting and filtering. The precipitate, consisting of the
capreomycin disulfate, is washed with 10 liters of methanol and is dried in vacuo. Yield:
2,510 grams,
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CAPTODIAMINE

Therapeutic Function: Sedative
Chemical Name: 2-[[[4-(Butylthio)phenyl] phenyimethyl] thio] -N,N-dimethylethanamine
Common Name: Captodiam; captodramine

Structural Formula: SCHoCHoN(CH3) 5

Chemical Abstracts Registry No.: 486-17-9; 904-04-1 {Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Covatine Bailly France 1958
Suvren Avyerst U.S. 1958
Covatix Lundbeck Denmark -

Raw Materials
p-Butylmercaptobenzhydry! chioride Thiourea
Sodium hydroxide Sodium metal
Diethylaminoethy! chloride

Manufacturing Process

p-Butylmercaptobenzhydryl chloride was boiled with thiourea in alcohol thereby yielding p-
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butylmercaptobenzhydrylisothiouronium chloride which was then subjected to hydrolysis
with dilute aqueous sodium hydroxide solution whereupon p-butylmercaptobenzhydry! mer-
captan was formed.

p-Butylmercaptobenzhydry! mercaptan (28,5 g} was added to a solution of sodium (2.3 g} in
absolute alcohol {75 ml), followed by the addition of a solution of diethylaminoethy! chioride
{136 g) in toluene (50 mi). The mixture was boiled on a steam bath for 3 hours and the so-
dium chloride which separated out was removed by filtration. The filtrate was concentrated
to one-third of its volume and dissolved in ether. The ether solution was shaken with 2N hy-
drochloric acid (100 m!}, and the resulting middle oily layer was separated, dissolved in water
and the resulting aqueous solution was washed with ether, then treated with agueous sodium
hydroxide solution to precipitate an oil. The latter was dissolved in ether, dried with anhy-
drous potassium carbonate, filtered and then treated with anhydrous hydrogen chloride
whereupon the desired p-butylmercaptobenzhydryl 2-diethylaminoethyl sulfide hydrochloride
precipitated as a white, crystalline substance which was filtered and dried in a desiccator. The
melting point of the product was 124°C,

References

Merck Index 1746

Kieeman & Enge! p, 141

OCDS Vol. 1 p. 44 {1977)
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Hubner, O.F. and Petersen, P.V.,; U.S. Patent 2,830,088; April 8, 1958

CAPTOPRIL

Therapeutic Function: Antihypertensive
Chemical Name: 1-(3-Mercapto-2-D-methylpropanoyl)-L-proline
Common Name: —

Structural Formula: H\ CH,

o%c’ “CH,SH
z
N .COOH

Chemical Abstracts Registry No.: 62571-86-2

Trade Name Manufacturer Country Year Introduced
Lopirin Von Heyden W. Germany 1980
Capoten Squibb U.s. 1981
Lopirin Squibb Switz. 1981
Capoten Squibb U.K. 1981
Capoten Squibb Italy 1981
Lopril Squibb France 1982
Captoril Sankyo Japan 1983
Dilabar Vita Spain -
Isopresol Elea Argentina -

Raw Materials

L-proiine Isobutylene
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Benzyloxycarbony! chloride Hydrogen
3-Acetyithiomethyl propanoic acid Ammonia
. Trifluoroacetic acid

Manufacturing Process

The first step is the manufacture of L-proline tert-butyl ester. L-proline (230 g) is dissolved
in a mixture of water (1 £) and 5N sodium hydroxide {400 ml). The solution is chilled in an
ice bath, and under vigorous stirring, 5 N sodium hydroxide {460 m!) and benzyloxycarbony|
chloride (340 ml) are added in five equal aliquots during a half-hour period. After one hour
stirring at room temperature, the mixture is extracted twice with ether and acidified with
concentrated hydrochloric acid. The precipitate is filtered and dried. Yield is 442 g; MP
78°C to 80°C.

The benzyloxycarbonyl-L-proline thus obtained (180 g) is dissolved in a mixture of dichloro-
methane (300 ml), liquid isobutylene {800 mi) and concentrated sulfuric acid (7.2 ml). The
solution is shaken in a pressure bottle for 72 hours. The pressure is released, the isobutyiene
is allowed to evaporate and the solution is washed with 5% sodium carbonate, water, dried
over magnesium sulfate and concentrated to dryness in vacuo, to obtain benzyloxycarbonyl-
L-proline tert-buty! ester, yield 205 g.

Benzyloxycarbonyl-L-proline tert-butyi ester (205 g) is dissolved in absolute ethanol (1.2 )
and hydrogenated at normal pressure with 10% Pd on carbon (10 g) until only a trace of car-
bon dioxide is observed in the hydrogen exit gas {24 hours). The catalyst is filtered off and
the filtrate is concentrated in vacuo at 30 mm Hg. The residue is distilled in vacuo, to obtain
L-proline tert-butyl ester, BP ;mm 50°C to 51°C.

The next step yields 1-(3-acetylthio-2-methylpropanoy!)-L-proline tert-butyl ester. L-proline
tert-butyl ester (5.1 g} is dissolved in dichloromethane (40 ml} and the solution stirred and
chilled in an ice bath. Dicyclohexylcarbodiimide {15 mi) is added followed immediately by
a solution of 3-acetylthio-2-methylpropanoic acid (4.9 g} in dichloromethane (5 ml). After
15 minutes stirring in the ice bath and 16 hours at room temperature, the precipitate is fil-
tered off and the filtrate is concentrated to dryness in vacuo. The residue is dissolved in
ethyl acetate and washed neutral. The organic phase is dried over magnesium sulfate and
concentrated to dryness in vacuo. The residue 1-(3-acetyithio-2-methylpropanoyl)-L-proline
tert-buty! ester is purified by column chromatography (silica gelchloroform), yield 7.9 g.

Then, 1-(3-acetyithio-2-methylpropanoy!)-Lproline is produced. The 1-(3-acetylthio-3-methyl-
propanoy!)-L-proline tert-butyl ester (7.8 g) is dissolved in a mixture of anisoie {55 ml) and
trifluoroacetic acid (110 ml}. After one hour storage at room temperature the solvent is re-
moved in vacuo and the residue is precipitated several times from ether-hexane. The residue
(6.8 g) is dissolved in acetonitrile {40 m|} and dicyclohexylamine (4.5 ml) is added. The
crystalline salt is boiled with fresh acetonitrile {100 m}), chilied to room temperature and
filtered, yield 3.8 g, MP 187°C to 188°C. This material is recrystaliized from isopropanol
[a]p -67° (C 1.4, EtOH). The crystalline dicyclohexylamine salt is suspended in a mixture
of 5% aqueous potassium bisulfate and ethyl acetate, The organic phase is washed with
water and concentrated to dryness. The residue is crystallized from ethy!l acetate-hexane to
yield the 1-(3-acetylthio-2-D-methylpropanoy!-L-proline, MP 83°C to 85°C.

Finally, Captopril is produced. The thioester {0.85 g) isdissolved in 5.5 N methanolic ammonia
and the solution is kept at room temperature for 2 hours. The solvent is removed in vacuo
and the residue is dissolved in water, applied to an ion exchange column on the H+cycle (Dowex
50, analytical grade) and eluted with water. The fractions that give positive thiol reaction
are pooled and freeze dried. The residue is crystallized from ethy!l acetate-hexane, yield 0.3 g.
The 1-{3-mercapto-2-D-methylpropanoy!)-L-proline has a melting point of 103°C to 104°C.

Referances
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PDR p. 1736

OCDS Vol. 3 p. 128 (1984)

DOT 17 (6) 233 (1981); 18 (10) 654 (1982)

I.N. p. 180

REM p. 850

Ondetti, M.A. and Cushman, D.W.; U.S. Patent 4,046,889; September 6, 1977; assigned to
E.R. Squibb & Sons, Inc.

Ondetti, M.A. and Cushman, D.W.; U.S. Patent 4,105,776; August 8, 1978; assigned to E.R.
Squibb & Sons, Inc.

Ondetti, M.A. and Cushman, DW.; U.S. Patent 4,154 ,840; May 15, 1979; assigned to E.R.
Squibb & Sons, Inc.

CARAMIPHEN EDISYLATE

Therapeutic Function: Antitussive

Chemical Name: 1-Phenylcyclopentanecarboxylic acid 2-(diethylamino)-ethy! ester 1,2-
ethanedisuifonate

Common Name: —

Structural Formula:
CeHg COOCH,CHAN(CoH,) o

: HOJSCH2CH2503H

Chemical Abstracts Registry No.: 125-86-0

Trade Name Manufacturer Country Year Introduced
Panparnit Geigy U.S. 1949
Toryn Smith Kline U.S. 1953
Tuss-Ade Schein U.S. -
Tuss-Ornade Smith Kline u.s. -

Raw Materials

1-Phenylcyclopentyl-1-carboxyiic acid chloride
Diethylaminoethano!
Ethanedisulfonic acid

Manufacturing Process

20.8 parts of 1phenyl-cyclopentyl-1-carboxylic acid chloride, obtained from the acid (cf.
Am. Soc. 1934, 56, 715) by means of thiony! chloride, are dissolved in 250 parts by volume
of absolute ether, then, while stirring and cooling with a mixture of common salt and ice a
solution of 12 parts of diethylaminoethanol in 50 parts by volume of absolute ether is allowed
to drop thereinto, the temperature being maintained below 0°C, whereupon stirring is con-
tinued during 2 hours at room temperature. The whole is then twice shaken out with water
and once with diluted hydrochloric acid, the combined aqueous solutions are made alkaline
with a potassium carbonate solution and shaken out with ether., The ethereal solution is
washed with water, dried over potassium carbonate and the solvent is distilled off. The base
boils at a pressure of 0.07 mm at 112°C to 115°C.

The base may then be converted to the hydrochloride or to the ethanedisulfonic acid salt
(edisylate).
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Martin, H. and Hafliger, F.; U.S. Patent 2,404 ,5688; July 23, 1946; assigned to J.R. Geigy A.G.
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CARAZOLOL

Therapeutic Function: Beta-adrenergic blocker

Chemical Name: 4-(3-Isopropylamino-2-hydroxypropoxy Jcarbazole
Common Name: —
Structural Formula: n
gag

O—CHZ(IIHCHZNHCH(CHg)z

OH
Chemical Abstracts Registry No.: 57775-29-8
Trade Name Manufacturer Country Year Introduced
Conducton Klinge W. Germany 1980

Raw Materials

Hydroxycarbazole
Epichlorohydrin
Isopropylamine

Manufacturing Process

The 4-(2,3-epoxypropoxy)carbazole used as starting material is prepared as follows. A solu-
tion of 16,3 g 4-hydroxycarbazole in a mixture of 190 ml dioxan and 98 ml 1 N sodium hy-
droxide is, after the addition of 66 mi epichiorohydrin, stirred for 2 hours at 40°C to 45°C.
The reaction mixture is then diluted with water and shaken out with methylene chloride. The
methylene chloride phase is washed with water, dried over anhydrous sodium sulfate and
evaporated. There are obtained 16.8 g 4-(2,3-epoxypropoxy)carbazole.

A solution of 3.5 g 4-(2,3-epoxypropoxy)carbazole in 50 ml absolute alcohol is mixed with
30 mi isopropylamine and heated for 3 hours under reflux. When the reaction is finished,
the reaction mixture is evaporated to dryness. The residue obtained is taken up in methylene
chloride and chromatographed over an aluminum oxide column (300 g basic aluminum oxide,
activity stage IV; eluent methylene chloride). The eluted fractions are evaporated and the
residue is dissolved in methanol and acidified with 2N ethereal hydrochloric acid.

The precipitate obtained is filtered off and recrystallized from methanol. There are obtained
3.1 g (62% of theory) 4-(3-isopropylamino-2-hydroxypropoxy lcarbazole hydrochloride; MP
234°C to 235°C.
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References

Merck Index 1763

DFU 2 (11) 715 (1977)

Klieeman & Engel p. 143

DOT 17 (2) 53 (1981) and 18 (10) 551 (1982)

I.N.p. 180

Boehringer Mannheim GmbH; British Patent 1,369,580; October 8, 1974

CARBACHOL

Therapeutic Function: Cholinergic
Chemical Name: 2-[{Aminocarbonyl}oxy]-N,N,N-trimethyl-ethanaminium chloride
Common Name: Carbocholine

Structural Formula: CH;

NH 3
+! / -
HyC=N=CHy=CHy =0 =G cl
CHy 0
Chemical Abstracts Registry No.: 51-83-2
Trade Name Manufacturer Country Year Introduced
Miostat Alcon u.s. 1979
Atony| Ferrosan Denmark -
Cacholitin Vaise Denmark -
Carbacel Warner-Lambert u.s. -
Carbamiotin Tilden-Yates u.s. -
Carby! Tubi Lux Farma Italy -
Carcholin Merck Sharpe & Dohme  U.S. -
Doryi Merck W. Germany —
Iricoline Lematte et Boinot France -
isopto-Carbachol Alcon U.S. -
Jestryl Ankerwerk E. Germany -
Lentin Merck W. Germany -
Lentivasan Kwizda Austria -
Mistura Lederle U.s. -
Moryl Savory & Moore U.K. -
Oftan-Karbakol Star Finland -
P.V. Carbachol Aliergan u.s. -
Rilentol Richter Austria -
Secretin Streuli Switz. —
Spersacarbachol Dispersa Switz. -
Tonocholin AF.l, Norway -

Raw Materiais
Choline chioride Phosgene

Manufacturing Process

About 14 g of choline chloride are stirred with a solution of about 20 g of phosgene in 100 g
of chloroform for about two hours at room temperature. The mixture becomes a two-phase
liquid mixture. Hydrochloric acid and excess phosgene are removed by distillation in vacuo,
Chioroform is added to the syrup, and the mixture is then added to a solution of excess am-

monia in chloroform which was cooled with solid carbon dioxide-acetone. The mixture is
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filtered, and the solid is extracted with hot absolute alcohol. The solid in the alcoholic solu-
tion is precipitated with ether, and filtered. It is recrystallized from a methyl alcohol-ether
mixture; the carbaminoyl-choline chloride obtained has a melting point of about 208°-210°C.
Referances

Merck Index 1754
Kleeman & Engel p. 144
I.N. p. 180

REM p. 896

Major, R.T. and Bonnett, H.T.; U.S. Patent 2,374,367; April 24, 1945; assigned to Merck &
Co., Inc,

CARBAMAZEPINE

Therapeutic Function: Analgesic, Anticonvulsant
Chemical Name: 5H-dibenz(b,f] azepine-5-carboxamide
Common Name: 5-carbamyl iminostilbene

Structural Formula:

Raw Materials

Iminostilbene
Phosgene
Ammonia

CONH,
Chemical Abstracts Registry No.: 298464

Trade Name Manufacturer Country Year Introduced
Tegretal Geigy W. Germany 1964
Tegretol Geigy U.K. 1964
Tegretol Geigy France 1964
Tegretol Geigy U.S. 1968
Tegretol Geigy Italy 1972
Biston Spofa Czechoslovakia —
Convuline Protea Australia -
Finlepsin Arzneimittelwerk Dresden E. Germany -
Hermolepsin Laake Finland -
Lexin Fujinaga Japan -
Mazepine ICN Canada -
Neuritol Eczacibasi Turkey -
Neurotol Farmos Finland -
Nordotol Farmos Finland -
Servimazepine Servipharm Switz. -
Stazepine Polfa Poland -
Telesmin Yoshitomi Japan -
Temporol Orion Finland -
Teril Taro Israel -
Timonil Desitin W. Germany -
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Manufacturing Process

19.3 parts of iminostilbene are dispersed in 100 parts by volume of toluene. Phosgene is
then introduced whereupon the temperature of the reaction mixture rises to 70°C. While
boiling under reflux, further phosgene is introduced until all the iminostilbene has dissolved
and the hydrogen chloride development is complete. The reaction mixture is then cooled
and the 5-chlorocarbonyl iminostilbene which has crystallized out is filtered off under
suction. It melts at 168° to 169°C.

12.8 parts of 5-chlorocarbonyl iminostilbene are dispersed in 128 parts by volume of
absolute ethanol and ammonia gas is introduced for three hours into this mixture while
stirring at boiling temperature. The reaction is complete after this time; the reaction mix-
ture is cooled and the crystals which precipitate are filtered off under suction. The ammo-
nium chloride is washed from the crystals with water and the residue is recrystallized first
from absolute ethanol and then from benzene. B5-carbamyl iminostilbene is obtained which
melts at 204° to 206°C.

References

Merck Index 1758
Kieeman & Engel p. 144
PDR p. 900

OCDS Vol. 1 p. 403 (1977}
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Schindier, W.; U.S. Patent 2,948,718; August 9, 1960; assigned to Geigy Chemical Corpo-
ration

CARBASPIRIN CALCIUM

Therapeutic Function: Analgesic, antipyretic, antirheumatic
Chemical Name: 2-(Acetyioxy)benzoic acid calcium salt

Common Name: Calcium aspirin; calcium acetylsalicylate
Structural Formula: @ECOO ----- Careorer 00cC :
0—COCHy H3CCO—-0

Chemical Abstracts Registry No.: 6946-3

Trade Name Manufacturer Country Year Introduced
Calurin Dorsey uU.s. 1959
fromin Iromedica Switz, -
Soluspan UPSA France 1983
Iromin Omegin W. Germany -
Fiogesic Sandoz u.s. -
Ursinus Dorsey U.s. -

Raw Materials

Acetylsalicylic acid
Calcium carbonate
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Manufacturing Process

500 g of finely powdered acetylsalicylic acid and 160 g of calcium carbonate (precipitated
chalk), are intimately mixed and 3,000 cc of water are added. The mixture is stirred for 15
minutes or until the reaction is completed, which is indicated by the cessation of the libera-
tion of carbon dioxide. The temperature is desirably maintained below 20°C by any suitable
means. The mass is allowed to settle until the supernatant liquor is almost clear; this usually
takes about 5 minutes, and the mixture is then filtered to remove unreacted material. This
part of the process is carried out as quickly as possible so as to minimize any tendency of the
calcium aspirin to hydrolyze in the solution. The filtrate is cooled to about 10°C and 1 to
1% volumes of 97% methanol, or pure wood alcohol is added. This causes the calcium aspirin
to precipitate and the mass is then filtered to remove as thoroughly as possible the mother
liquor. The residue of calcium aspirin is then suspended in a quantity of methanol equivalent
to the volume previously used as a precipitant, and it is allowed to stand there for one hour
or more with occasional or continuous agitation. The mass is again filtered, the filtrate being
employed for the precipitation of calcium aspirin in a later batch. After the filtering of the
first wash liquor, the calcium aspirin is again suspended in another quantity of methanol of
an equivalent volume., This constitutes the second wash and it is carried out in the same way
as the first wash. The filtrate is employed as a first wash in a later batch and this filtrate in
turn is used, as is the filtrate of the first wash, for the precipitation of more calcium aspirin.
Fresh alcohol is used as a new wash in a later batch and the washes are carried out in series.
After the second wash the calcium aspirin is dried in a suitable manner, as by passing dry
warm air over it, the temperature not being aliowed to rise to such an extent as to decompose
the aspirin; preferably the temperature is not permitted to rise above 50°C, but should be
high enough to avoid deposition of water vapor, and the drying is completed when there is
no longer an odor of methanol.

References

Merck index 1615

Kleeman & Engel p, 145

PDR p. 1683

Lawrence, W.H,, Jr.; U.S. Patent 2,003,374; June 4, 1935, assigned to Lee Laboratories, Inc.

CARBAZOCHROME

Therapeutic Function: Hemostatic
Chemical Name: 3-Hydroxy-1-methyl-56,6-indolinedione semicarbazone

Common Name: Adrenochrome

Structural Formula: 0\\ OH
C=NH=N j:jfg
HaN o N
\
CHj

Chemical Abstracts Registry No.: 6981-8; 13051-01-9 (Salicylate)

Trade Name Manufacturer Country Year Introduced
Adrenosem Beecham u.s. 1963
Adrestat Organon u.s. 1957
Adrenoxyl Labaz France 1957

Adrenoxyl Nordmark W. Germany —
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Trade Name Manufacturer Country Year Introduced
Anaroxyl Organon UsS. -
Cromosil Zambeletti Italy -
Cromoxin R. Rius Spain -
Merony| Santen Japan -

(Many other Trade Names also for Carbazochrome Salicylate and Carbazo-
chrome Sodium Sulfonate)

Raw Materials

Adrenalin
Silver oxide
Semicarbazide hydrochioride

Manufacturing Process

A suspension containing 1 part by weight of adrenalin and 2 to 6 parts by weight of silver
oxide in 150 to 250 parts by weight of methanol or ethano! is stirred for about 10 minutes.
The alcoholic adrenochrome solution obtained is separated by draining and the filtrate is
quickly evaporated to dryness at low temperature and in vacuo., The red crystals of adreno-
chrome obtained are dissoived in 45 to 55 parts by weight of water. To this solution, 2 parts
of sodium acetate dissolved in 2 to 3 parts of water and 2 parts of semicarbazide hydrochloride
dissolved in 2 to 3 parts of water are added, The formed precipitate consisting of red-orange
prismatic needles is separated by filtration and recrystallized from diluted ethanol, There is
obtained 0.30 to 0.40 part by weight of adrenochrome monosemicarbazone dihydrate, melt-
ing at 203°C with decomposition.

References
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Dechamps, G., Le Bihan, H. and Baudet, C.; U.S. Patent 2,506,794; May 2, 1950; assigned to
Societe Belge de I'azote et des Produits Chimigues du Marly (Belgium)

CARBENICILLIN DISODIUM

Therapeutic Function: Antibacterial

Chemical Name: N-{2-carboxy-3,3-dimethy!-7-0x0-4-thia-1-azabicyclo[3.2.0] hept-6-yl)-2-
phenylmalonamic acid sodium salt

Common Name: Carboxybenzylpenicillin sodium salt

S\
Q_gn-co-n H— H—iH {CHy)
OOR, Om= H—COOM

where R, and M are both Na.

Structural Formula:

Chemical Abstracts Registry No.: 4800-94-6; 4697-36-3 (Base)

Trade Name Manufacturer Country Year Introduced

Pyopen Beecham Switz, 1968
Pyopen Beecham U.K, 1968
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Trade Name Manufacturer Country Year Introduced
Carindapen Pfizer W. Germany 1968
Pyopen Beecham u.s. 1970
Geopen Roerig u.s. 1970
Gripenin Fujisawa Japan 1970
Geopen Pfizer Taito Japan 1971
Pyocianil Farmitalia italy 1972
Anabacty! Beecham W. Germany -
Carbapen C.S.L. Australia -
Carbecin Beecham — -
Fugacillin Astra Sweden -
Microcillin Bayer W. Germany -
Rexcilina Wolner Spain -

Raw Materials

Phenylmalonic acid 6-Amino penicillanic acid
Benzy! alcohol Hydrogen
Thionyl chloride Sodium bicarbonate

Manufacturing Process

The required monobenzy! phenyimalonate, MP 68°C, was prepared by treating a mixture
of phenylmalonic acid (18 g) and benzyl alcohol {13 g) in carbon tetrachloride (80 ml)
with dry hydrogen chioride.

Monobenzy| phenyimalonate (13.3 g) in dry benzene (100 ml} was refluxed with thionyl
chloride (6.45 g) for 90 minutes, then concentrated in vacuo. The residual oil was dissolved
in dry acetone (60 ml) and added to a stirred, ice-cooled solution of 6-aminopenicillanic
acid (9.7 g) in N sodium bicarbonate solution (135 ml}, water (150 mi), and acetone

(300 mi). The mixture was stirred for 30 minutes at 0°C and then for 90 minutes at room
temperature, then concentrated under reduced pressure to remove acetone. The aqueous
solution was brought to pH 2 with dilute hydrochloric acid and extracted with ether

(3 x 100 ml). The ether solution was washed with water and then itself extracted with suf-
ficient N sodium bicarbonate solution to give an aqueous phase of pH 7.5. The aqueous
layer was separated and evaporated at low temperature and pressure to leave the impure
sodium salt of a-(benzyloxycarbonyl) benzylpenicillin.

This crude product {15.8 g) in water (360 ml} was added to a prehydrogenated suspension
of 10% palladium on charcoal (4 g) in water (400 ml), and hydrogenation was continued
for 30 minutes. The catalyst was removed and the filtrate was adjusted to pH 7.5 with
sodium bicarbonate, then evaporated at low temperature and pressure. The residue was
purified by chromatography on a column of cellulose powder, eluting first with butanol/
ethanol/water mixture and then with acetone/isopropanol/water. The main fraction was
evaporated at low temperature and pressure to give a 32% yield of the sodium salt of
a-carboxybenzylpenicillin as a white powder. The product was estimated by manometric
assay with penicillinase to be 58% pure.
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CARBENICILLIN INDANYL SODIUM

Therapeutic Function: Antibacterial

Chemical Name: N-{2-carboxy-3,3-dimethyl-7-ox0-4-thia-1-azabicyclo[3.2.0] hept-6-yl})-2-
phenylmalonamic acid, 1-(5-indany! ester), monosodium salt

Common Name: Carindacillin, Indanylcarbenicillin

s
@—EH—CO—NH— H-Qﬁ \i(CH,),
OOR,  Om=C—N——CH—COOM

where R, is 5-indanyl, M is Na.

Structural Formula:

Chemical Abstracts Registry No.: 26605-69-6; 356531885 (Base)

Trade Name Manufacturer Country Year Introduced
Geocillin Roerig U.s. 1972
Carindapen Pfizer W, Germany 1973
Geopen Pfizer Switz. 1973
Geopen-U Pfizer-Taito Japan 1976
Unipen Pfizer-Roerig U.s. -
Urobac Pfizer-Roerig - -

Raw Materials

Phenylmalonic acid Phosphorus pentachloride
5-Indany! aicohol Triethylamine
6-Aminopenicitlanic acid

Manufacturing Process

{A) Preparation of Phenylichlorocarbony! Ketene: To phenylmalonic acid (20 g) in ethyl
ether {100 ml) there is added phosphorus pentachloride {46 g). A vigorous reaction oc-
curs. The reaction mixture is refluxed for 4 hours then the ether partially removed by heat-
ing on a steam bath. The reaction mixture becomes black when about half the ether is
removed and the remaining ether is removed under reduced pressure {at 100 mm). The
residue is distilled under vacuum and the fraction boiling at 75° to 90°C at 1.5 to 4 mm
collected. The product, a yellow liquid, is redistilled at 74°C and 1.6 mm, It shows a
strong peak in the infrared region of the spectrum at 4.69 u. Repetition of this pro-

cedure but using 10 g of phenylmalonic acid instead of 20 g produces a less vigorous re-
action on addition of the phosphorus pentachloride. The same product is obtained.

{B) Acylation of 6-Aminopenicillanic Acid: To a solution of the aryl halocarbony! ketene
{0.1 mol) in methylene chloride (sufficient to provide a clear solution and generally from
about 5 to 10 ml per gram of ketene) there is added the proper alcohol R,OH (0.1 mol),
in this case 5-indany! alcohol. The reaction mixture is maintained under an atmosphere of
nitrogen and stirred for a period of from 20 minutes to 3 hours, care being taken to exclude
moisture. The temperature may range from about -70° to about -20°C. The infrared spec-
trum of the mixture is then taken to determine and confirm the presence of the ketene
ester. A solution of 6-aminopenicillanic acid-triethylamine salt (0.1 mol) in methylene
chloride {50 ml} is added and the mixture stirred at -70° to -20°C for 10 minutes. The
cooling bath is then removed and the reaction mixture stirred continuously and allowed to
warm to room temperature.

Various isolation methods are then spelled out in U.S. Patent 3,679,801,
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Butler, K.; U.S. Patents 3,567 ,090; January 19,1971, 3,574,189; April 6,1971; and 3,679,801;
July 25, 1962; al! assigned to Chas. Pfizer & Co., Inc.

CARBENOXOLONE

Therapeutic Function: Antiinflammatory (Gastric)
Chemical Name: 3f-hydroxy-11-ox0-208-olean-12-en-29-0ic acid hydrogen butanedioate
Common Name: Glycyrrhetinic acid hydrogen succinate

Structural Formula:

HOOCCHZCHZCOO

/\ H
HyG CHy

Chemical Abstracts Registry No.: 5697-56-3; 7421-40-1 {Sodium salt)

Trade Name Manufacturer Country Year Introduced
Biogastrone Winthrop UK. 1963
Biogastrone Homburg W. Germany 1970
Gastrausil |talseber Italy 1971
Biogastrone Richardson-Merrell Switz, 1978
Biogastron Shionogi Japan 1979
Biogastrone Abic fsrael -
Bioral Biorex, Berk U.K. -
Duogastrone Merrel! France -
Duogastrone Abic Israel -
Karbenol Yutoglu Turkey -
Neogel Homburg W. Germany -
Neutrogastrol Ulcus Septa Spain -
Pyrogastone Winthrop U.K. -
Sanodin Leo Spain -
Sustac Sintyal Argentina -
Terulcon ISF Italy -
Uicofer Mulda Turkey -
Ulcus-Tablinen Sanorania W. Germany -
Ulkon Eczacibasi Turkey -
Ventroxol Medica Finland -

Raw Materials

Glycyrrhetinic acid
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Succinic anhydride

Manufacturing Process

23.5 g of glycyrrhetinic acid were dissolved in 50 cc of dry pyridine. A solution of 6.0 g
of succinic anhydride in 30 cc of dry pyridine was added, followed by 30 cc of dry tri-
ethylamine and then, for washing purposes, 5 cc of dry pyridine, The solution was heated
on a boiling water bath for ten hours and then poured into excess of dilute hydrochloric
acid and ice. The fine gray precipitate formed was filtered off, washed with water, dis-
solved in chloroform, and the solution repeatedly extracted with dilute hydrochloric acid
and later with water. It was dried over sodium sulfate and evaporated to dryness. Crys-
tallization from methanol, using charcoal to effect decolorization, gave the hydrogen suc-
cinate as cream-colored crystals, MP 291° to 294°C, with previous softening.

One molecular proportion of glycyrrhetinic acid hydrogen succinate was ground with a di-
fute (5%) aqueous sofution containing two molecutfar proportions of sodium hydroxide.
The solution was filtered and evaporated in vacuum over concentrated suifuric acid. The
sodium salt is then obtained as a creamy white water-soluble solid. Glycyrrhetinic acid is
obtainable from licorice root.

References

Merck Index 1774

Kleeman & Engel p. 147

I.N.p. 183

Gottfried,S.and Baxendale, L.;U.S.Patent 3,070,623; December 25, 1962; assigned to Biorex
Laboratories Limited, England

CARBIDOPA

Therapeutic Function: Muscle relaxant—Parkinsonism
Chemical Name: S-a-hydrazino-3,4-dihydroxy-a-methylbenzenepropanoic acid monohydrate
Common Name: Methyldopahydrazine

Structural Formula: . Ho
CHgy
|
HO cuzcl:coou - Hy0
NHNH,,

Chemical Abstracts Registry No.: 38821-49-7; 28860-95-9 (Anhydrous)

Trade Name Manufacturer Country Year Introduced
Sinemet Merck Sharp & Dohme Italy 1974
Sinemet Merck Sharp & Dohme U.K. 1974
Nacom Sharp & Dohme W. Germany 1975
Sinemet Chibret France 1975
L.odosyn Merck Sharp & Dohme U.Ss. 1977
Menesit Merck Banyu Japan 1980
Neo-Dopaston Sankyo Japan 1980

Raw Materials

Vanitlin Potassium cyanide
Nitroethane Hydrazine hydrate
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Butylamine Hydrogen chioride
Acetic acid Hydrobromic acid
Iron Hydrochloric acid

Manufacturing Process

To a solution of vanillin in toluene is added nitroethane, butylamine and glacial acetic acid.
The mixture is refluxed and the water of reaction is steadily azeotropically removed by dis-
tillation. After the theoretical amount of water is distilled out, distillation is continued to
remove excess reactants. The last trace of excess reactants is then removed at room tem-
perature under a vacuum. The product is then triturated with a hydrocarbon solvent such
as Skellysolve B and is thus obtained in a crystalline state. In general, however, it is pre-
ferred to dissolve the residue directly in toluene for use in the next step, without isolating
the 1-(2-nitropropen-1-yl)-4-hydroxy-3-methoxybenzene.

A mixture of iron, ferric chloride and water is added to the toluene solution. The mixture
is heated to reflux and concentrated hydrochioric acid is added dropwise at a rate calcu-
lated to keep the mixture refluxing vigorously. After the hydrochloric acid is all added,
the refluxing is continued by the application of heat for several hours, A siliceous filter
aid is then added to the cooled reaction mixture and the material is removed by filtration.
The filter cake is washed four times, each time with 80 ml of benzene. The organic layer
is then separated from the filtrate. The water layer is acidified to a pH of 2 and extracted
three times with 90 ml portions of benzene.

These extracts are then combined with the organic solvent layer and the combined organic
phase is extracted four times with 100 ml portions of water. It is then stirred for an hour
with 230 ml of 10% sodium bisulfite solution. The organic solvent phase is then separated,
washed seven times with 100 ml portions of water and dried over magnesium sulfate.
Evaporation of the solvent gives 1-(4-hydroxy-3-methoxyphenyl)-2-propanone in the form
of an oil.

A mixture of 59.5 g of that oily product, 1.85 liters of benzene and 1 kg of potassium bi-
sulfite in 200 liters of water is stirred at room temperature for two hours. The precipitated
bisulfite addition product of the ketone is isolated by filtration and washed with isopro-
panol and then with ether. Five hundred grams of the adduct is mixed with 119.5 g of
potassium cyanide, 292 ml of 85% hydrazine hydrate and 910 mi of water. The mixture

is stirred overnight at room temperature after which the product is isolated by filtration.
The product is washed 3 times with 250 ml portions of water and then 3 times with

230 mi portions of ether, It is then air dried and vacuum dried at room temperature, The
intermediate so produced has the following formula:

CH30,

CHy
I

HO CHy—C—CN
I

NHNH,

Fifty cubic centimeters of concentrated hydrochloric acid is saturated with hydrogen chloride
gas at -10°C. To the solution is then added 2.5 g of the intermediate product,of the for-
mula shown above, slowly with vigorous stirring. The mixture is allowed to stir overnight
while warming at room temperature gradually, It is then concentrated in vacuo to a syrup.
To the residual syrup is added 100 ml of 48% hydrobromic acid. The reaction vessel is
purged with nitrogen and the reaction mixture is then refluxed for 3 hours after which it
is concentrated in vacuo to a mixture of a syrup and a solid. The residue is taken up in
sufficient water to form a clear solution, Activated charcoal is added and the mixture is
heated to boiling and filtered.

The filtrate is concentrated to dryness in vacuo and the residue is taken up in 25 cc of
ethanol. The residual ammonium bromide is removed by filtration and to the filtrate
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there is added sufficient diethylamine to change the pH to 6.4. The mixture is warmed
to 60°C and then cooled to room temperature. It is then allowed to stand overnight to
effect complete crystallization. It is then cooled to 0°C and the product is isolated by fil-
tration, washed with methanol and air dried. The product (a-hydrazino-a-methyl-3-(3,4-
dihydroxyphenyl)-propionic acid) is recrystallized once from water using a proportion of
16 cc water per gram of product.

References

Merck Index 1778

Kleeman & Engel p. 148

PDR p. 1210

OCDS Vol.2 p. 119 (1980)

DOT 10 (9) 322 (1974}

I.N.p. 184

REM p. 929
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CARBINOXAMINE MALEATE

Therapeutic Function: Antihistaminic

Chemical Name: 2-[{4-chlorophenyl}-2-pyridiny!-methoxy] ,N,N-dimethylethanamine
maleate

Common Name: -—
Structural Formula:

I:—@-C‘} esor

H,CH, NH(CH,),

&

Chemical Abstracts Registry No.: 3505-38-2; 486-16-8 (Base)

Trade Name Manufacturer Country Year Introduced
Clistin McNeil Us. 1963
Allergefon Lafon France 1962
Polistin Trommsdorf W. Germany 1963
Cardec Schein Us. -
Cibelon Taisho Japan -
Hislosine Toho Japan -
Histex Sigma Australia -
Histine Pharbil Belgium -
Lergefin Larma Spain -
Polistine Pharbil Netherlands -
Rondec Boss Us. -
Ziriton Importex Italy -

Raw Materials

p-Bromochlorobenzene Magnesium
2-Pyridine aldehyde Sodium metal
2-Dimethylaminoethyl chloride



242 Pharmaceutical Manufacturing Encyclopedia

Manufacturing Process

As described in U.S, Patent 2,800,485 a solution of p-chlorophenyimagnesium bromide is pre-
pared by adding dropwise a solution of 230 g {1.2 mols) of p-bromochlorobenzene in 900 cc
of anhydrous ether to 26.7 g (1.1 g-atoms) of magnesium suspended in 100 cc of anhydrous
ether containing a small crystal of iadine. To this solution, 107 g {1 mol) of 2-pyridine-
aldehyde are added slowly with stripping at a rate to maintain refluxing. The reaction mix-
ture is then stirred for one hour at room temperature. The mixture is then poured onto an
equal volume of crushed ice and water and acidified with concentrated hydrochloric acid.
The ether layer is removed. The aqueous layer is made basic with ammonia and extracted
with ether. The ether solution is evaporated and the residue dried by addition af benzene
and removal by distillation to give 208 g (95%) of solid a-(p-chlorophenyl}-2-pyridine-
methanol melting at 78° to 80°C. The p-chlorophenyl pyridinemethanol may alternatively
be prepared from 4-chloroacetophenone, pyridine and granular aluminum as described in
U.S. Patent 2,606,195. In either case, the synthesis then proceeds as described in U.S.
Patent 2,800,485,

A solution of 219 g {1 mol} of a-(p-chlorophenyl)-2-pyridinemethanotl in one liter of dry
toluene is heated to 100°C with stirring. Twenty-three grams (1 g-atom) of sodium are
then added in portions. After all the sodium has reacted, a dried solution of 2-dimethyi-
aminoethyl chioride in benzene is added. This benzene solution is prepared by dissolving
173 g (1.2 mols) of 2-dimethylaminoethyl chloride hydrochloride in the minimum amount
of water, adding 500 cc of benzene followed by 300 g of sodium carbonate decahydrate,
stirring, separating the benzene layer and drying.

The mixture is refluxed with stirring for ten hours, cooled and filtered, The filtrate is ex-
tracted three times with 200 cc portions of 6 N acetic acid. The aqueous acetic acid solu-
tion is then made strongly basic with 10% sodium hydroxide solution, and extracted three
times with 200 cc portions of ether. The ether extract is dried with anhydrous sodium
sulfate, stirred with 5 g of activated carbon and filtered to provide 2-[p-chloro-a(2-di-
methylaminoethoxy)benzyl] pyridine in solution. Addition of a solution of 116 g (1 mol)
of maleic acid in 1,500 cc of ether gives 323 g (79%) of solid which, on recrystallization
from ethy! acetate, gives white solid 2-[p-chloro-a{2-dimethylaminoethoxy)benzyl] pyridine
maleate melting at 117° to 119°C.
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CARBOCYSTEINE

Therapeutic Function: Mucolytic; expectorant; nasal antiinfective
Chemical Name: S-(carboxymethy!}-Lcysteine

Common Name: —



Structural Formula:

HOOC =CHz =5~ CHy—CH—COOH

Carbocysteine

NH,
Chemical Abstracts Registry No.: 638-23-3

Trade Name Manufacturer Country Year Introduced
Rhinathio! Kramer Switz, -
Rhinathiol Jouille France 1961
Mucodyne Berk U.K, 1963
Transbronchin Homburg W. Germany 1975
Lisomucil Lirca Italy 1975
Mucodyne Kyorin Japan 1981
Actithiol Funk Spain -
Bronchette Continental Ethicals S. Africa -
Bronchipect Mepros Netherlands -
Bronchokod Genekod France -
Broncodeterge Valderrama Spain -
Carbocit CT. Italy -
Flemex Parke Davis u.s. -
Fluifort Lampugnani Italy -
Loviscol Robins u.s -
Muciclar Parke Davis U.Ss. -
Mucocaps Berk U K. -
Mucocis Crosara Italy -
Mucolex Warner Lambert u.s. -
Mucopront Mack W, Germany -
Mucosirop Berk UK., -
Mucospect Lennon S. Africa -
Mucoliz Yurtogiu Turkey -
Pectox Infar-Nattermann Spain -
Pulmoclase UCB Belgium -
Reodyn Remeda Finland -
Reomucil Tosi Italy -
Siroxy| Sopar Belgium -
Solvopect Mepros Netherlands -

Raw Materials

L-Cysteine
Sodium metal

243

Chloroacetic acid
Manufacturing Process

There were placed 120 g of Lcysteine (0.5 mol) in a 2 liter three-necked flask equipped with
a stirrer thermometer and methanol/dry ice cooling and 1.5 liters of liquid ammonia were al-
lowed to enter at -40°C. Then there were added under continuous cooling 50 g (2.17 mols)
of sodium metal in portions of 1 to 2 g during the course of one hour. The end of the reac-
tion was recognized by the continuation of the blue color. After the end of the reaction the
excess sodium was destroyed by the addition of ammonium chloride and the ammonia vapor-
ized at normal pressure. The residue was taken up in 500 mi of water and concentrated in a
vacuum to 200 m! in order to remove residual ammonia, and again treated with 300 m| of
water, The entire operations were carried out under a nitrogen atmosphere.

The aqueous solution of the disodium salt of Lcysteine obtained is then reacted at 20°C to
30°C under a nitrogen atmosphere in the course of 30 minutes with stirring with a solution
of 104 g of chloroacetic acid {1.1 mols) and 4 g of sodium pyrosulfite in 200 m! of water.
It is also allowed to post react for 15 minutes at 20°C, the solution clarified over activated
carbon and the filtrate treated with 90 ml of concentrated hydrochloric acid to a pH of 2.5.
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Thereby the S-carboxymethyl-L-cysteine precipitates out in crystalline form. The product
is filtered off with suction, well stirred in 500 m| of water, again filtered with suction and
dried in a vacuum at 70°C. The vield is 92% based on L-cysteine.
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Maierhofer, A. and Wagner, H.; U.S. Patent 4,129 593; December 12, 1978; assigned to
Deutsche Gold- und Silber-Scheideanstalt vormals Roesster (Germany)

CARBOMYCIN

Therapeutic Function: Antibiotic

Chemical Name: 9-Deoxy-12,13<poxy-9-0xo-leucomycin V-3-acetate4B-(3-methy!-bu-
tanoate)

Common Name: —

Structural Formula:

“3"\ /cuJ
N o
OH
o 0Cc=0
. CH,
s b
(CHy) ,CH
Chemical Abstracts Registry No.: 4564878
Trade Name Manufacturer Country Year introduced
Magnamycin Pfizer u.S. 1963

Raw Materials

Nutrient broth
Streptomyces halstedii bacterium

Manufacturing Process

A selected strain of Streptomyces halstedii was cultivated in an aqueous nutrient medium
under aerobic conditions and the resulting broth containing carbomycin antibiotics was fil-
tered. The solutions was extracted twice at pH 6.5 with one-quarter volume of methyl iso-
butyl ketone. The combined extracts were concentrated to one-tenth volume under vacuum,
and the antibiotics were extracted into water adjusted to a pH of about 2 with sulfuric acid.
After adjusting the separated aqueous solution to pH 6.5, the antibiotic was extracted into
benzene and the solution was concentrated to a small volume, Addition of hexane resulted
in the separation of a solid product containing the benzene complexes of carbomycin A and
carbomycin B, present in the fermentation broth,
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IN.p. 186

Tanner, F.W. Jr., Lees, T.M, and Routien, J.B.; U.S. Patent 2,771,392; November 20, 1956;
assigned to Chas, Pfizer & Co., Inc.

Friedman, i.J., Martin, E.G., Taylor, R.J. and Wagner, R.L. Jr.; U.S. Patent 2 960 ,438; No-
vember 15, 1960; assigned to Chas. Pfizer & Co., Inc.

CARBOQUONE

Therapeutic Function: Antineoplastic

Chemical Name: 2 5-Bis(1-aziridiny!)-3-(1-methoxy-2<carbamoyloxyethyl}6-methyl-1 4-
benzoquinone

Common Name: Carbazilquinone

Structural Formula: o} /(l:H,
N
CH, CH,
CHa CHCH,OCONH,

N
\LH,/ 6 OCH,
Chemicel Abstracts Registry No.: 24279891-2

Trade Name Manufacturer Country Year Introduced
Esquinon Sankyo Japan 1974

Raw Materials

2-Methy!5-{1-methoxy-2-carbamoyloxyethy!)-1 4-benzoquinone
Aziridine

Manufacturing Process

In 10 ml of ethanol was dissolved with heating 200 mg of 2-methy!6-(1-methoxy-2-carba-
moyloxyethyl)-1,4-benzoquinone and the resulting solution was cooled. To the cooled solu-
tion was added 0.5 m| of aziridine and then the resulting mixture was allowed to stand in a
refrigerator at 5°C to 8°C for 4 days, Thereafter, the crystalline substance which precipitated
in situ was recovered by filtration and washed with ethanol to give 50 mg of the desired product
as red crystals melting at 200°C (with decomposition).
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CARBUTEROL

Therapeutic Function: Bronchodilator
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Chemical Name: [5-(2-[{1,1-Dimethylethyl}amino]-1-hydroxyethyl]-2-hydroxyphenyl] urea
Common Name: —

Structural Formula: . clm

Hi CHCMZ.\'HC(CH3)3
NHCONH,

Chemical Abstracts Registry No.: 3486647-2

Trade Name Manufacturer Country Year Introduced
Bronsecur SK&F W. Germany 1980
Bronsecur SK&F Italy 1980
Pirem Sasse W. Germany 1982
Dilabron Warner-Lambert - -
Rispan SK&F - -

Raw Materials

3-Amino-4-benzyloxyacetophenone Phosgene
Ammonia Bromine
N-Benzyl-N-tbutylamine Hydrogen

Manufacturing Process

A stirred solution of 40 g (0.41 m) of phosgene in 160 ml of toluene is held at 25°C with a
cooling bath while a mixtura of 26.2 g (0.105 m) of 3-amino-4 benzyloxyacetophenone and
220 mi of toluena are added siowly. The mixture is heated to reflux and continued for 30
minutes. Nitrogen is passed through the mixture and then concentrated in vacuo to give a
crystalline isocyanate, MP 105°-106°C.

A stirred solution of the isocyanate (28.0 g} in 500 mi of dry benzene is saturated with am-
monia. After one hour, the mixture is cooled to give the crystalline 4-benzyloxy-3-ureido-
acetophenone, MP 184°-186°C.

To a stirred solution of 5.7 g (0.02 m) of 4-benzyloxy-2-ureidoacetophenone in 100 ml of
chloroform is added 3.2 g {0.02 m) of bromine. The mixture is stirred at room temperature
for about 45 minutes and the solution is concentrated in vacuo at 25°-30°C. The amorphous
residue (hydrobromide salt of 4-benzyloxy-Gbromo-3-ureidoacetophenone) is dissolved in 80
ml of acetonitrile and 9.8 g (0.06 m) of N-benzy!-N-tbutylamine is added. The mixture is
stirred and refluxed for 1.6 hours, then itis cooled to 0°C in an ice bath, Crystalline N benzyl-
N-t-butylamine hydrobromide is filtered. The filtrate is acidified with ethereal hydrogen
chloride. The semicrystalline product is filtered after diluting the mixture with a large excess
of ether. Trituration of the product with 60 m| of cold ethanol gives 4-benzyloxy--{Nbenzy|-
N-t-butylamino)-3 ureidoacetophenone hydrochloride, MP 200°-221°C (decomposition).

A solution of 105 g (0.0218 m) of 4-benzyloxy-&-(N-benzyl-N-tbutylamino)-3-ureidoaceto-
phenone hydrochloride in 66 ml of methanol and 25 m! of water is added to a suspension

of 1.5 g of 10% palladium-on<arbon in 10 m! of water, The mixture is hydrogenated on the
Parr apparatus at room temperature, using an initial pressura of 60 psi of hydrogen. After 4
hours about B0% of the theoretical volume of hydrogen has been absorbed. The mixture is
filtered, an additional 1.5 g of 10% paliadium-on-<carbon is added and the mixture is again
hydrogenated on the Parr apparatus under the same conditions. After hydrogenating for an
additional 3 hours, the mixture is filtered and the filtrate is concentrated in vacuo. The resi-
due is stripped twice with toluene and crystallized with ether-ethanol to give &-{t-butylamino-
methyl)<4-hydroxy -3-ureidobenzyl alcoho! hydrochloride, MP 214°-215°C,
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CARGUTOCIN

Therapeutic Function® Oxytoxic
Chemical Name: 1-Butanoic acid-7-glycine-1,6-dicarbaoxytocin

Common Name: —

Structural Formula: 0 tﬁ
CHZ-C-Tyr-I le-Gln-Asn-N’H-(:H-C—G].y-Leu-G}.y-Nl'l2
CI:HZ CH,
CHy CHy

Chemical Abstracts Registry No.: 3306567-3

Trade Name Manufacturer Country Year Introduced
Statocin Yoshitomi Japan 1982

Raw Materials

Cyclic polypeptide
Hydrogen

Manufacturing Process

To a suspension of Z-Tyr(Bz)-lle-GIn-Asn-Asu{OTCP)-Gly-Leu-Gly-NH, (1,310 mg) in DMF
(350 ml) is added a suitable amount of palladium black. Hydrogen gas is introduced with
stirring at room temperature (25°C) for about 40 hours. After stirringthe mixture at 30°-35°C
for several hours, the catalyst is filtered off and the filtrate is concentrated under reduced
pressure. A large amount of ether is added to the residue, and the white coagulum is collected
by filtration, washed with ether and dried. This is dissolved in water {30 ml), and the solution
is filtered. The filtrate is passed through a column {3 x 11 .5 cm) of Amerlite IR-45 (OH-form).
The fractions which show a UV-absorption maximum at 280 m/i are combined and passed
through a column (3 x 12.5 ¢cm) of CM-Sephadex C-25 to remove the noncyclic compound
and obtain neutral parts. The detection of the objective compound is made by UV -absorp-
tion at 280 my. The aqueous solution of the neutral parts is concentrated below 35°C, under
reduced pressure, and the concentrate is lyophilized to give 504 mg of the crude title com-
pound in the form of 5 hydrate.
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DFU 8 (3) 188 {1983)

DOT 19 (3) 130 (1983)

Sakakibara,S.and Yamanaka, T.;U.S.Patent 3,749,705; July 31,1973, assigned to Yoshitomi
Pharmaceutical Industries Ltd. (Japan)

CARISOPRODOL

Therapeutic Function: Skeletal muscle relaxant

Chemical Name: (1-methylethyl)carbamic acid 2-([(aminocarbonyl)oxy] methyl)-2-methyl-

pentyl ester
Common Name:

Structural Formula:

Isopropyl meprobamate

CHyCHoCHg

H,NCOOCH,CCH;00CNIICH(CHy )

CHy

Chemical Abstracts Registry No.: 78444

Trade Name Manufacturer Country Year Introduced
Soma Wallace U.s. 1959
Rela Schering u.s. 1959
Sanoma Heilit W, Germany —
Flexartal Clin Midy France 1961
Caprodat Ferrosan Denmark -
Carisol AFI| Norway -
Carisoma Wallace Us. -
Diolene Pharma, Farm, Spec. Italy -
Erbasoma Erba Italy -
Meprodat Star Finland -
Mioril Rossini Italy -
Mioxom Dessy Italy -
Myobutazolidin Fujisawa Japan -
Relasom Rafa Israel -
Relaxo-Powel Erba Italy -
Soma Horner Canada -
Soma Guidotti Italy -
Somadril Dumex Denmark -
Somalgit Wallace uU.s. -
Somalgit Simple Inibsa Spain -
Somanil Banyu Japan -
Soprodoi Schein U.s. -

Raw Materials
2-Methyl-2propyl-1 3propanediol Phosgene

Isopropylamine Sodium Cyanate

Manufacturing Process

A cooled 10% solution of 1 mol of phosgene in toluene was added with stirring to a cooled
solution of 1 mol of 2-methyl-2-propy!-1,3-propanediol and 2 mols of dimethylaniline also
dissolved in toluene, at such a rate that the temperature of the mixture was maintained at
about 25°C. The mixture was allowed to remain at this temperature for several hours, then
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cooled and extracted with cold 5% hydrochloric acid solution to remove the dimethyl-
aniline. The toluene layer was dried using a suitable drying agent and the 2-methyl-2-
propyl-3-hydroxypropy| chlorocarbonate used in subsequent reactions in the form of its
solution in anhydrous toluene.

A quantity of solution obtained as described containing 0.1 mol of the chlorocarbonate
was treated with 0.2 mol of anhydrous isopropylamine and allowed to react at ordinary
room temperature, The solution was cooled, extracted with dilute hydrochloric acid and
the organic layer concentrated by evaporation of the solvent. The crude monocarbamate
was purified by distilling at 86° to 88°C at about 0.01 mm. |t was a clear, viscous liquid.

21.7 g (0.1 mol) of N-isopropyl-2-methyl-2-propyl-3-hydroxypropyl carbamate and 7.5 g
(0.11 mol} of anhydrous sodium cyanate are stirred in 200 ml anhydrous chtoroform in
a suitable vessel equipped with a gas inlet tube, stirrer and thermometer., While cooling
the vessel, anhydrous hydrogen chloride is passed into the stirred mixture slowly for 5
hours maintaining the temperature between 0° and 5°C. Alternatively ethyl urethane in
the presence of aluminum isopropylate as a catalyst may be used in place of the sodium
cyanates and HCl. The mixture is then allowed to stand at room temperature overnight,

The solid material is separated by filtration and the chloroform solution concentrated to
an oil under reduced pressure. The oil is dissolved in 50 m! of trichloroethylene, the solu-
tion treated with charcoal, filtered and the filtrate added to 125 ml of hexane. The crys-
talline material which forms on standing at refrigerator temperature is removed by filtra-
tion, washed with light petroleum ether and dried at about 50°C. Approximately 20 g of
product are obtained. On recrystallizing from trichloroethylene-hexane, 17.8 g of purified
compound are obtained, MP 89° to 91°C.
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CARMOFUR

Therapeutic Function: Antineoplastic
Chemical Name: 5-Fluoro-N-hexyl-3 4-dihydro-2 ,4-dioxo-1(2H)pyrimidinecarboxamide
Common Name: HCFU
Structural Formula: T°"“Cs"13
N 0
O Y

NH

Chemical Abstracts Registry No.: 61422455
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Trade Name Manufacturer Country Year Introduced
Mifurol Mitsui Japan 1981
Yamafur Yamanouchi Japan 1981

Raw Materials

5-Fluorouracil
n-Hexy| isocyanate

Manufacturing Process

13.0 g {0.10 mol) of 5-fluorouracil was suspended in 60 m| of dimethy! acetamide, then 140
g {0.11 mol) of n-hexyl isocyanate was added thereto at room temperature and stirred at 50°C
for 8 hours, After the reaction mixture was concentrated under reduced pressure, the residue
was poured into 400 mil of water and resultant precipitate was filtered off. The precipitate
was washed and dried and 19.3 g (75.0% vield) of 5-fluoro-1-{n-hexylcarbamoy!)uracil was
obtained.

The product was recrystallized from ether and there were obtained white crystals melting at
283°C (decomposition}.
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CARNITINE

Therapeutic Function: Gastric and pancreatic stimulator

Chemical Name: 3-Carboxy-2-hydroxy-N N N-trimethyi-1propanaminium hydroxide, inner
salt

Common Name: —

Structural Formula: ?Ha I
/
HaC =N~ Chy —CH —CHz—C\/ o
CH3 OH
Carnitin
(Hydrochlorid)

Chemical Abstracts Registry No.: 461-06-3; 5842948 (Hydrochloride}

Trade Name Manufacturer Country Year Introduced
Flatistine Sauba France 1978
Carnetina Sigma Tau Italy 1981
Nefrocarnit Nefro Pharma W. Germany 1983
Carnitene Refarmed SA Switz. 1983
Abedine Nippon Zoki Japan -
Bicarnesine Labaz France -

Carn Benvegna Italy -
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Trade Name Manufacturer Country Year Introduced
Carnitan Kakenyaku Japan —_
Carnitine Tyson u.s. —
Carnitolo Sirt-B.R.P. Italy -
Entomin Maruko Japan -
Metina Francia Farm italy -
Monocamin Tanabe Japan -
Polycartin Daigo Eiyo Japan -

Raw Materials

Trimethylamine Epichlorohydrin
Sodium cyanide Hydrogen chioride

Manufacturing Process

9.3 g of epichlorohydrin was added at a temperature of 40°-50°C under stirring to 9.6 g of
trimethylamine hydrochloride dissolved in 10 cc of water. Continuing the reaction for an
hour at the above temperature, the reaction product was concentrated under reduced pres-
sure to obtain the crystals of 3<hloro-2-oxypropy! trimethyl ammonium chloride which were
recrystallized with 25 cc of ethanol, The crystals obtained by concentrating the mother lig-
our were also recrystallized, The yield was 17.4 g (MP 190°C, yield 91,6%). This substance
occurs as white, somewhat hygroscopic crystals and is readily soluble in water or alcohol,

but insoluble in benzene, toluene, ether, acetone or chlorororm.

The result of analysis assuming (CgH;sCioN) *Cl—calculated value: N,7.45%; total Ct, 37 7%;
CI", 18.88%. Observed value: N,7.36%; total Cl, 37.54%; Ci", 18.98%.

18 8 g of 3<chloro-2-oxypropy! trimethyl ammonium chloride was dissolved in a mixed sol-
vent composed of 19 cc of methanol and 1 cc of water, 5.1 g of sodium cyanide dissolved in
8 cc of water was dropped into the solution at 50°C under stirring. After dropping, the mixture
was held at this temperature for 30 minutes under stirring. The reaction product was then
neutralized with 6 N hydrochloric acid toward pH 5, and, after cooling, sodium chloride
separated out and was filtered. The filtrate was concentrated to dryness under reduced pres-
sure,and the residue was washed with small quantity of ethanol. Drying the residue, dissolving
in hot methanol, filtering off insoluble matters, and cooling mother liquor, the crystals of 3-
cyano-2-oxypropyl trimethyl ammonium chloride which deposited out were filtered and dried.
Yield 16.7 g [MP {decomposition) 220°-223°C, yield 93.4%] .

12.5 cc of concentrated hydrochloric acid was added to 17.9 g of 3<cyano-2-oxypropy| tri-
methyl ammonium chloride. Gradually heating the mixture on a water bath under stirring,
50 bringing the temperature up to 98°C at the end of about 3 hours, 9 cc of water was added.
After cooling, free hydrochloric acid was neutralized with 3 cc of 6N sodium hydroxide, and
then by adding 1 g of active charcoal, the reaction product was decolorized and filtered. The
filtrate was concentrated to almost dryness under reduced pressure, Then, this concentrate
was, after washing with 10 cc of ethanol, dried, Yield 24.7g.

The dried product was dissolved in 46.5 cc of glacial acetic acid by heating on a boiling water
bath. The insoluble matter is removed by filtering hot, and on cooling the mother liquor,
crystals of carnitine hydrochloride separated out. The crystals were filtered, washed with 10
cc of ethanol, and dried. Recrystallizing 19.7 g of the crude carnitine with methanol, 17 g

of the refined carnitine was obtained [MP 195°-198°C (decomposing point), yield 86%)] .

The overall yield of the refined carnitine through whole steps was about 74%. Carnitine thus
prepared was an odorless, white, crystalline powder, having a strong acid taste.

References

Merck Index 1833
Kleeman & Engel p. 156
PDR p. 1807
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DOT 19 (4) 185 (1983)

I.N,p. 190

Noguchi, J. and Sakota, N.; U.S. Patent 3,135,788; June 2, 1964; assigned to Nihon Zoki
Seiyaku Kabushikikaisha {Japan)

B-CAROTENE

Therapeutic Function: As a vitamin A precursor; sunscreen agent
Chemical Name: [(-Carotene

Structural Formula: CH3

Chemical Abstracts Registry No.: 7235-40-7

Trade Name Manufacturer Country Year Introduced
Carotaben Hermal W. Germany 1875
Solatene Roche u.s. 19875
Vitacarotene Pellestier Spain -
Beta-Carotene Soigar us. -

Raw Materials

3 8-Dimethyl-3 5,7decatrien-1 9-diyne

Phenyl Lithium

4.{2 6,6-Trimethyl-1cyclohexen-1-yl})-2-methyl-2buten-1-al
Hydrogen

Manufacturing Process

3.6 g (0.023 mol) of 3 8dimethyl-3,5,7-decatrien-1 9-diyne were dissolved in 50 ml of abso-
lute ether, and to the solution was added 0.05 mol of ethereal phenyl-lithijum solution, The
mixture was refluxed for 30 minutes. Then asolutionof 11g (0,05 mol) of 4-(2,6,6-trimethyl-
1<cyclohexen-1+1)-2-methyl-2-buten-1-al in 100 m| of ether was added dropwise, and the re-
action mixture was boiled for 2 hours. The reaction mixture was then hydrolyzed with aqueous
ammonium acetate solution, and the ethereal layer was separated, dried and concentrated.
The residue, i.e., 1,18di{2,6 6-trimethyl-1<yclohexen-1-y()-3,7,12,16-tetramethyi-4,15di-
hydroxy-2,7 9,11,16-0octadecapentaen-5,13-diyne, was a resinous product (having 1.9 active
hydrogen atoms and absorption maximain the ultraviolet spectrum at 326 and 341 mul) which
was used for the next step without any further purification. The resin was dissolved in 200
mi of methylene chloride, 10 ml of glacial acetic acid were added to the solution, and the
mixture was cooled to -40°C in a carbon dioxide atmosphere, while stirring. Then, 9 mi of
aqueous hydrobromic acid (60%) were added in one portion, the mixture was stirred at -35°C
for 1% minutes, and subsequently 200 mi of ice water were run into the mixture, After
further stirring the mixture for 2 hours at 0°C, the methylene chloride layer was separated,
washed with water and sodium bicarbonate solution, dried with Na;S0O4 and concentrated

in vacuo. The residue, i.e., 11,12-11°,12'-bisdehydro-f-carotene, was a tough resin or a foamy
solid (having no active hydrogen atoms and possessing absorption maxima in the ultraviolet
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DOT 19 (4) 185 (1983)

I.N,p. 190

Noguchi, J. and Sakota, N.; U.S. Patent 3,135,788; June 2, 1964; assigned to Nihon Zoki
Seiyaku Kabushikikaisha {Japan)

B-CAROTENE

Therapeutic Function: As a vitamin A precursor; sunscreen agent
Chemical Name: [(-Carotene

Structural Formula: CH3

Chemical Abstracts Registry No.: 7235-40-7

Trade Name Manufacturer Country Year Introduced
Carotaben Hermal W. Germany 1875
Solatene Roche u.s. 19875
Vitacarotene Pellestier Spain -
Beta-Carotene Soigar us. -

Raw Materials

3 8-Dimethyl-3 5,7decatrien-1 9-diyne

Phenyl Lithium

4.{2 6,6-Trimethyl-1cyclohexen-1-yl})-2-methyl-2buten-1-al
Hydrogen

Manufacturing Process

3.6 g (0.023 mol) of 3 8dimethyl-3,5,7-decatrien-1 9-diyne were dissolved in 50 ml of abso-
lute ether, and to the solution was added 0.05 mol of ethereal phenyl-lithijum solution, The
mixture was refluxed for 30 minutes. Then asolutionof 11g (0,05 mol) of 4-(2,6,6-trimethyl-
1<cyclohexen-1+1)-2-methyl-2-buten-1-al in 100 m| of ether was added dropwise, and the re-
action mixture was boiled for 2 hours. The reaction mixture was then hydrolyzed with aqueous
ammonium acetate solution, and the ethereal layer was separated, dried and concentrated.
The residue, i.e., 1,18di{2,6 6-trimethyl-1<yclohexen-1-y()-3,7,12,16-tetramethyi-4,15di-
hydroxy-2,7 9,11,16-0octadecapentaen-5,13-diyne, was a resinous product (having 1.9 active
hydrogen atoms and absorption maximain the ultraviolet spectrum at 326 and 341 mul) which
was used for the next step without any further purification. The resin was dissolved in 200
mi of methylene chloride, 10 ml of glacial acetic acid were added to the solution, and the
mixture was cooled to -40°C in a carbon dioxide atmosphere, while stirring. Then, 9 mi of
aqueous hydrobromic acid (60%) were added in one portion, the mixture was stirred at -35°C
for 1% minutes, and subsequently 200 mi of ice water were run into the mixture, After
further stirring the mixture for 2 hours at 0°C, the methylene chloride layer was separated,
washed with water and sodium bicarbonate solution, dried with Na;S0O4 and concentrated

in vacuo. The residue, i.e., 11,12-11°,12'-bisdehydro-f-carotene, was a tough resin or a foamy
solid (having no active hydrogen atoms and possessing absorption maxima in the ultraviolet
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spectrum at 334 and 408 mit). This product can be purified by chromatography. The crude
product can also be used for the next step without any preliminary purification,

11.4 g of 11,12-11',12"-bisdehydro{i-carotene were dissolved in 100 m| of petroleum ether
{boiling range 80° to 100°C}, and the solution was hydrogenated under normal conditions
after the addition of 0.5 miof quinoline and 5 g of a lead-poisoned palladium catalyst, After
the calculated amount of hydrogen had been absorbed, the catalyst was removed by filtra-
tion and the filtrate was extracted with dilute sulfuric acid to remove the quinoline. By
concentrating the solution in the usual manner there was obtained 11,12-11’,12'di<is-caro-
tene. The product was purified by recrystallization from benzene-alcoho!. The purified
product melts at 154°C; absorption maxima in the ultraviolet spectrum at 276, 334, 338,
401 and 405 mi. The isomerization was effected by heating the product for 10 hours at
90° to 100°C in high-boiling petroleum ether in a carbon dioxide atmosphere. The resulting
P-carotene melted at 180°C; ultraviolet absorption maxima at 452 and 480 myL.

Preparation of the intermediates for the above chemical synthesis are aiso descriped in U .S,
Patent 2,917 539, The other patents cited below describe a fermentation route. U.S. Patent
2,848,508 describes preparation from carrots.

References

Merck Index 1837

PDR pp. 1501,1734

IN.p.136

REM p. 1005

Barnett, H.M., Hartmann, M.L., Mosher, R.C. and Espoy, H.M.; U.S. Patent 2,848 508;

August 19, 1958; assigned to Barnett

Isler, O., Montavon, M., Ruegg, R. and Zeller, P.; U.,S. Patent 2,917,539; December 15,
1959, assigned to Hoffman-LaRoche, Inc,

Zajic, J.E.; U.S. Patents 2,959,521 and 2,959,522; November 8, 1960; both assigned to
Grain Processing Corp.

Miescher, G.M., U.S. Patent 3,001912; September 26, 1961; assigned to Commercial
Solvents Corp.

Zajic, J.E.; U.S. Patent 3,128,236, April 7, 1964; assigned to Grain Processing Corp.

CAROXAZONE

Therapeutic Function: Antidepressant
Chemical Name: 2-Ox0-2H-1,3-benzoxazine-3(4H)-acetamide

Common Name: ~

Structural Formula: OYO
Q9@

CH2—CO—NH;
Chemical Abstracts Registry No.: 18464396

Trade Name Manufacturer Country Year Introduced
Timostenil Farmitalia Italy 1975

Raw Materials

Ethyl glycinate HCI Hydrogen
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Salicylic aldehyde Phosgene
Ammonia

Manufacturing Process

37 9 g of ethy! glycinate hydrochloride were dissolved in 400 cc of ethanol and 33.5 g of sali-
cylic aldehyde were added. It is refluxed for haif an hour and cooled. 38 cc of triethylamine
and 25 g of Raney nickel are then added whereafter hydrogenation is carried out at room
temperature and under atmospheric pressure, After hydrogen adsorption was complete, the
mixture was filtered and the alcohol evaporated off, The residue was taken up with acidified
water, extracted with ether to eliminate part of the byproducts, consisting mainly of o<cresol,
then made alkaline with ammonia and extracted with ethy! acetate. The solvent was removed
in vacuo and the residue crystallized from ether/petroleum ether. 36.7 g of o-hydroxybenzyl-
aminoacetic acid ethyl ester melting at 47°C are obtained,

20 g of this compound were dissolved in 100 cc of tetrahydrofuran and 100 cc of a 30% solu-
tion of phosgene in tetrahydrofuran solution were added. After one night at room tempera-
ture, the reaction mixture was dried, taken up with 150 cc of anhydrous pyridine and allowed
to stand overnight. The pyridine was then removed in vacuo and the residue dissolved in benzol
was washed several times with water and chromatographed over 250 g of alumina. Elution
with benzene/petroleum ether yielded 16 g of 4H-3carboethoxymethyl-1,3-benzoxazine-2-
one, melting at 90°-91°C,

5 g of this last compound were dissolved in 120 cc of absolute ethanol and saturated with
NH3 at 0°C, It was allowed to stand overnight whereafter 1.5 g of 4H-3carboxamidomethy|-
1 ,3-benzoxazine-2-one, melting at 205°C, were obtained. By evaporation from the mother
liquors further quantities of the same product were obtained.

References

Merck Index 1842

Kleeman & Engel p. 167

OCDS Vol, 3 p. 191 (1984)

DOT 12 (6) 236 (1976)

{.N.p. 190

Bernardi, L., Coda, S., Pegrassi, L, and Suchowsky, G.K.; U.S, Patent 3,427 ,313; February 11,
1969; assigned to Societa Farmaceutici [talia (Italy)

CARPHENAZINE MALEATE

Therapeutic Function: Tranquilizer

Chemical Name: 1-[10-[3-[4-(2-hydroxyethy!)-1-piperazinyl] propyl] 10H-phenothiazin-2-
yl]-1-propanone dimaleate

Common Name: Carfenazine maleate

Structural Formula:

HC000™
2 |

Coogl e
)

Chemical Abstracts Registry No.: 2975-34-0; 2622-30-2 (Base)

+, +
(T‘H,CHgCH,—-NH ~CH,CH,0H
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Trade Name Manufacturer Country Year Introduced
Proketazine Wyeth U.s. 1962

Raw Materials

2Propionyiphenothiazine Sodium Hydride
N-(2-hydroxyethyl) piperazine Trimethylene chlorobromide

Manufacturing Process

As described in U.S. Patent 3,023,146, in a round-bottomed flask were placed 35 g of 2-
propionyl phenothiazine (0.14 mol) 7 g of 50% sodium hydride in mineral oil (0.14 mol)},
and 240 cc of dimethyl formamide dried over sodium hydride. The resultant solution was
stirred at room temperature for 2 hours, and then 88 g (0.56 mol) of trimethylene chloro-
bromide was added at once.

The mixture was stirred for 2 hours, heated at 60° to 70°C for 1 hour and poured into 2
liters of H,O. The resulting suspension was extracted with ether, the ether layer separated
and the ether removed under vacuum. A gummy mass remained which was dissolved in
decalin and the solution was partly distilled to remove excess chiorobromide. After re-
moval of most of the decalin under vacuum, the residue was treated with a large excess of
N-{8-hydroxyethyl)-piperazine and heated on a steam bath for 2 hours. This material was
extracted with dilute aqueous HCI, this acid layer neutralized with aqueous base and the
resulting oil extracted into ether. The ether layer was washed with water until the wash-
ings were neutral and dried over anhydrous potassium carbonate. On treatment with
maleic acid in ether a yellow solid separated which was recrystallized from isopropanol.
This yellow solid had MP 175° to 177°C.

References

Merck Index 1844

Kleeman & Engel p. 154

OCDS Vo!. 1p.383 (1877)

I.N.p. 188

REM p. 1086

Tislow, R.F., Bruce, W.F.and Page, J.A.; U.S. Patent 3,023,146; February 27, 1962; assigned
to American Home Products Corporation

Sherlock, M.H. and Sperber, N.; U.S. Patent 2 985 654; May 23, 1961; assigned to Schering
Corporation

CARPROFEN

Therapeutic Function: Antiinflammatory

Chemical Neme: 6-Chloro-¢methyicarbazole-2-acetic acid

Structural Formula: cl
NH CH

“CH,
Chemical Abstracts Registry No.: 5371649-7
Trade Name Manufacturer Country Year Introduced
Imady! Roche Switz, 1981

Imadyl Roche W, Germany 1982
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Trade Name Manufacturer Country Year Introduced
Imafen Roche - -
Rimady! Roche - -

Raw Materials

6-Chloro--methyl-1 2,3 4-tetrahydrocarbazole-2-acetic acid ethyl ester
p-Chloranil

Sodium hydroxide

Hydrogen chloride

Manufacturing Process

A mixture of 34 8 g of 6chloro-Gtmethyl-1,2,3 4-tetrahydrocarbazole-2-acetic acid ethy!
ester (mixture of diastereomers), 350 m| CP xylene and 56.0 g of pchloranil was stirred and
heated under an atmosphere of dry nitrogen. The reaction flask was wrapped in aluminum
foil in order to keep out any extraneous light. After the reaction mixture had stirred at reflux
temperature for 6 hours, heating and stirring were stopped and the reaction mixture was left
overnight at room temperature, The supernatant liquid was decanted through a filter, The
residue was triturated with 100 mi of warm benzene and the supernatant liquid was decanted
through a filter. This process was repeated three more times. Ether (300 mi) was added to
the combined filtrates. The solution was extracted with cold 2N sodium hydroxide (3 x

100 mi), washed by extraction with water until neutral and dried over anhydrous magnesium
suifate, Following filtration of the desiccant and evaporation of the solvent, a residue of
35.56 g remained. Crystallization from 50 m! of methanol gave 14.8 g of 6-chloro<-methy|-
carbazole-2-acetic acid ethy! ester, MP 106°-107 5°C {43.2%).

A stirred mixture of 11 g of 6chloro-methylcarbazole-2-acetic acid ethy! ester, 100 m}
ethanol and 100 ml of 3N sodium hydroxide was heated (N, atmosphere). After 2 hours

at reflux, the reaction mixture was concentrated to dryness under reduced pressure, Water
(300 mi) and ice (200 g} were added to the residue and concentrated hydrochloric acid was
added until the mixture was strongly acid. The acidic mixture was extracted with ether (3

x 200 ml). The ether extracts were combined, washed by extraction with water (3 x 100
ml) and dried over anhydrous magnesium sulfate. Following filtration of the desiccant and
evaporation of the solvent, a yield of 9.8 g (98.2%) was obtained. Crystallization from CHCI;
yielded 6.2 g (62.0%) of 6-chloro-G-methylcarbazole-2-acetic acid, MP 197°-198°C. A second
crop of 1.6 g, MP 195°-199°C was obtained from the mother liquors.

References

Merck Index 1846

DFU 2 (1) 15 (1977}

OCDS Vol. 3 p. 169 (1984)

DOT 18 {4) 172 (1982)

I.N.p. 191

Berger, L. and Corraz, A .J.; U.S. Patent 3896,145; July 22, 1975; assigned to Hoffmann-
LaRoche, Inc,

CARTEOLOL

Therapeutic Function: Beta-adrenergic receptor antagonist
Chemical Name: 5-(3-tert-Butylamino-2-hydroxypropoxy)-3,4-dihydrocarbostyril

Common Name: —



Carticaine 257

Structural Formula: NH_ O

OCHzcl::-!CH,NHc(CH,)J
OH

Chemical Abstracts Registry No.: 51781-06-7

Trade Name Manufacturer Country Year Introduced
Mikelan Otsuka Japan 1981
Endak Madaus W. Germany 1982

Raw Materials

5-Hydroxy-3 4-dihydrocarbostyril
Epibromohydrin
t-Butylamine

Manufacturing Process

A mixture of 1,63 g of 5-hydroxy-3,4-dihydrocarbostyril, 2.5 g of epibromohydrin and 2
drops of piperidine was heated at a temperature of 95°C to 100°C for a period of 4 hours with
stirring. The reaction mixture was then concentrated to dryness under reduced pressure and
the residue was recrystallized from acetone to obtain 1.2 g of 5-(2,3-epoxy)propoxy-3,4-dihy-
drocarbostyril as a colorless powder having a melting point of 172°C to 173°C.

A mixture of 0.75 g of 5-(2 3-epoxy)propoxy-3 4dihydrocarbostyril, 1.0 g of tert-butylamine
and 25 m! of ethano! was stirred at a temperature of from 50°C to 55°C for a period of 4
hours. Ethanol and unreacted tert-butylamine were distilled off under reduced pressure and
the resulting residue was dissolved in acetone,
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Tamura, Y., Nakagawa, K., Yoshizaki,S.and Murakami, N.; U.S.Patent 3,910,924; October 7,
1975; assigned to Otsuka Pharmaceutical Co., Ltd.

CARTICAINE

Therapeutic Function: Local anesthetic

Chemical Name: 4-Methy!-3-[[1-0x0-2-(propylamino)propyl] amino]-2-thiophene carboxylic
acid methyi ester

Common Name: -~

Structural Formula: COOCH,
& :rmcocmmcuzcuzcw3
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Chemical Abstracts Registry No.: 2396458-1; 23964570 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Ultracain Hoechst W. Germany 1976
Ultracain Hoechst France 1981

Raw Materials

3-Amino-2carbomethoxy-4-methyl thiophene
Chloropropionyl chloride
n-Propylamine

Manufacturing Process

3--Chloropropionylamino-2carbomethoxy-4-methylthiophene {prepared from 3-amino-2-
carbomethoxy -4 -methylthiophene and chloropropionyl chloride) was dissolved in toluene
and npropylamine added. The whole mixture was heated to boiling for 6 to 7 hours, After
cooling, the propylamine hydrochloride that had formed was removed by washing with water,
The toluene phase was dried with sodium sulfate, and then the solvent and excess propy!-
amine were removed by distillation, The oily residue was taken up in ether. The hydrochloride
of 3-n-propylamino-apropionytamino-2carbomethoxy-4-methylthiophene was obtained by
introducing hydrogen chloride gas or by means of methanolic hydrogen chloride, The base
boils at 162°C to 167°C under 0,3 mm of mercury pressure and the hydrochloride melts at
177°C to 178°C.
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Ruschig,H.,Schorr, M., Muschaweck ,R.and Rippel,R.; U.S. Patent 3 855 ,243; December 17,
1974; assigned to Farbwerke Hoechst AG (Germany)

CEFACLOR

Therapeutic Function: Antibiotic
Chemical Name: 7-(D-xPhenylglycylamido)-3chloro-3-cephem-4-carboxylic acid

Common Name: —

Structural Formula:
ructural For CGH5-CIHCONH—]———]/S
NH, 7N e
CO,H

Chemical Abstracts Registry No.: 53994.733

Trade Name Manufacturer Country Year Introduced
Ceclor Lilly us. 1979
Panoral Lilly W. Germany 1979
Distaclor Dista U.K. 1979
Ceclor Lilly Switz. 1980
Alfatil Lilly France 1980

Panacef Lilly Italy 1981
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Trade Name Manufacturer Country Year introduced
Kefral Shionogi Japan 1982
Kefolor Lilly - -

Raw Materials

p-Nitrobenzyl-7-amino-3 chloro-3cephem-4carboxylate HCI
Hydrogen

N ,O-Bis-{trimethyisilyl)acetamide

Methy! -3acarboxybenzylaminocrotonate sodium salt
Methy| chloroformate

Manufacturing Process

Preparation of 7-amino-3-chloro-3-cephem-4-carboxylic acid: To a solution of 750 mg (1.85
mmol) of p-nitrobenzy! 7-amino-3<chloro-3-cephem-4-carboxylate hydrochlioride in 20 mi of
tetrahydrofuran and 40 mi of methano! was added a suspension of 760 mg of prereduced 5%
palladium on carbon catalyst in 20 m! of ethanol and the suspension was hydrogenated under
50 psi of hydrogen at room temperature for 45 minutes. The catalyst was filtered and washed
with THF and water. The filtrate and catalyst washes were combined and evaporated to dry-
ness, The residue was dissolved in a water-ethyl acetate mixture and the pH adjusted to pH

3. The insoluble product was filtered and triturated with acetone, The product was then
dried to yield 115 mg of 7-amino-3<chloro-3cephem-4-carboxylic acid.

Preparation of 7-(D-G-phenylglycylamido)-3-chloro-3-cephem-4-carboxylic acid: To a suspen-
sion of 280 mg {1.2 mmol) of 7-amino-3chloro-3-cephem-4 carboxylic acid in 14 m| of ace-
tonitrile was added with stirring at room temperature 0.5 ml of N O-bis-(trimethy!sily!)acetam-
ide to form the soluble disilyimethy! derivative thereof. The solution was cooied to 0°C and
was slowly added to a solution of the mixed anhydride formed by reacting 408 mg (1.5
mmol) of methyl-3-Qicarboxybenzylaminocrotonate sodium saft with 161 mg (1.7 mmol) of
methyl chloroformate in the presence to 2 drops of N ,N-dimethylbenzyl amine in 7 ml of
acetonitrile.

The mixture was stirred at ice bath temperature for 2 hours, 1 m! of methanol was added and
the mixture was filtered to remove insoluble impurities. Two milliliters of water were added
to the filtrate and the pH was adjusted momentarily to pH 1.5, to effect removal of the enamine
block, and then to pH 4 .5 with triethylamine. After stirring for an additional hour at ice
bath temperature the reaction product, 7-(D-henyliglycylamido) -3chloro-3cephem-4-
carboxylic acid {zwitterion) precipitated from the reaction mixture as a crystalline solid.
The product was filtered, washed with acetonitrile and dried in vacuo to yield 200 mg.
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CEFADROXIL

Therapeutic Function: Antibacterial



260 Pharmaceutical Manufacturing Encyclopedia

Chemical Name: 7-[[Amino-(4-hydroxyphenyl)acetyl] amino] -3-methy!8-0x0-5-thia-1-aza-
bicyclo[4.2.0] -oct-2ene-2carboxylic acid monohydrate

Common Name: p-Hydroxycephalexine monohydrate

Structural Formula: LI
HO CHCONH smr——
| “H,0
NH, N

=

CHy
COOH

Chemical Abstracts Registry No.: 50370-12-2
Trade Name Manufacturer Country Year Introduced
Oracefal Bristol France 1977
Duricef Mead Johnson uU.s. 1978
Ultracef Bristol uU.s. 1980
Duracef Ciba Geigy Switz. 1980
Cephamox Bristol W. Germany 1980
Duracef Bristol Italy 1980
Sedral Banyu Japan 1982
Baxan Bristol U.K, 1982
Bidocef Bristo!-Myers - -
Cefos C.T. Italy -
Droxicef Alfa Farm, Italy -

Raw Materials

Sodium N-{1-methoxycarbonyl-1propen-2-y!}-D(~}-a-amino-{4-hydroxyphenyl)acetate
Ethyl chlorocarbonate
7-Amino-3-methyl-3cephem-4carboxylic acid

Manufacturing Process

1.8 g of sodium N-(1-methoxycarbonyl-1-propen-2-yl}-D{~)-<-amino-(4-hydroxypheny!)ace-
tate was suspended in 10 mi of acetone, and one droplet of N-methylmorpholine was added
thereto, and the mixture was cooled to -15°C, There was added 0.85 g of ethy! chlorocar-
bonate thereto, and the mixture was reacted at -13°C to -10°C for 30 minutes, and then the
reaction solution was cooled to -20°C,

On the other hand, 1 g of 7-amino-3-methyl-3<ephem-4<carboxylic acid was suspended in 20
mi of methanol, and 1.4 g of triethylamine was added thereto to be dissolved, and 0.4 m| of
acetic acid was further added thereto. This solution was cooled to -20°C and the mixed acid
anhydride prepared previously was added thereto, After the mixture was reacted at ~20°C for
1 hour, the temperature of the reaction mixture was raised to 0°C over a period of 1 hour,
and the mixture was reacted for 3 hours at the same temperature.

After the reaction, 1 ml of water was added to the reaction mixture, and the mixture was ad-
justed to a pH of 1.0 with concentrated hydrochloric acid while being cooled, and then stirred
for 30 minutes, The insoluble matters were filtered off, and the filtrate was adjusted to a pH
of 5.5 with triethylamine. This solution was concentrated under reduced pressure, and the
residue was diluted with 20 m| of acetone to precipitate white crystals. The crystals were
collected by filtration and washed with ethanol to obtain 1.46 g of white crystals of 7-[D(-)-
a-amino-{4-hydroxyphenyl}acetamido]-3-methy!-3cephem-4carboxylic acid havinga decom-
position point of 197°C.

References
Merck Index 1897



Cefamandole Nafate Sodium Salt 261

Kieeman & Engel p. 161

PDR pp.716,1124

OCDS Vol.2 p.440 (1980)

DOT 13 (3) 126 (1977) & 13 (11) 471 (1977)

I.N.p. 194

REM p. 1185

Ishimaru, T.and Kodama, Y.; U.S, Patent 3 864 340; February 4, 1975; assigned to Toyama
Chemical Co. Ltd. (Japan)

Crast, L.B. Jr. and Gottstein, W.J,; U.S. Patent 3,985,741; October 12, 1976; assigned to
Bristol-Myers Co.

CEFAMANDOLE NAFATE SODIUM SALT

Therapeutic Function: Antibiotic

Chemicat Name: Sodium 7-(D-2-formyloxy-2-phenylacetamido)-3-{1-methyl-1H-tetrazo! 5-
ylthiomethyl)-3cephem-4 carboxylate

- '?;j;Jl i

=0 co0™Na*
H

Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 42540-409; 34444014 (Base)

Trade Name Manufacturer Country Year Introduced
Mandokef Lilly W. Germany 1977
Kefadol Lilly U.K. 1978
Mandol Lilly U.s. 1978
Kefandot Lilly France 1978
Mandokef Lilty ltaly 1981
Cedol Tiber Italy -
Cefam Magis ftaly -
Cefman 1.B.P. Italy -
Cemado Farmochimica Italy -
Cemandil S.A.T. Italy -
Fado Errekappa Italy -
Lampomandol A.G.1.P.S. taly -
Mandolsan San Carlo Italy -
Neocefal Gibipharma Italy -

Raw Materials

D(~) mandelic acid Formic acid

Thionyl chloride Sodium 2-ethylhexanoate
Monotrimethyl silyl acetamide

7-Amino-3-(1-methy|-1H-tetrazol -5y |-thiomethyi)-3-cephem-4 carboxylic acid

Manufacturing Process

To 216 kg {17 .8 ) of 98% formic acid was added 1.14 kg (7.5 mols) of D-{~)-mandelic acid
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and the reaction mixture was heated for 4 hours at 70°C with stirring. The excess formic acid
was evaporated off in vacuo and the residual syrup was dissolved in 6 £ of benzene. The solu-
tion was washed twice with 6 £ portions of water and was dried over magnesium sulfate. The
drying agent was filtered and washed with 1.5 £ of benzene, the washes being added to the
filtrate. The dried filtrate was evaporated in vacuo to obtain the D-(-)-mandelic acid formate
ether as a syrup, The product can be crystallized from cyclohexane to yield material melting
at about 55°C to 58°C.

The mandelic acid formate ester obtained as a syrup as described above is stirred for 2 hours
with 2.9 kg (~1.75 £) of thionyl chlorideata temperature of about 70°C. The excess thiony!
chioride is removed by evaporation and the residual green solution is vacuum distilied, The
product, O-formyl mandeloy! chloride, distills over at 127°C to 130°C (15 mm) or at 108°C
to 112°C (7 mm),

To 13 R of ethy! acetate were added 85.1 g {2.59 mols) of 7-amino-3-(1-methy!-1H-tetrazol 5-
ylthiomethyi)-3-cephem-4 carboxylic acid and 1,361 g {10.37 mols) of monotrimethylsily!
acetamide, and the mixture was stirred at 50°C until a clear solution was obtained. The solu-
tion was cooled to 20°C and 514 g {2.69 mols) of O-formyl mandeloyi chloride was added at
a rate such that the temperature of the reaction solution was maintained between about 20°C
to 25°C with icecooling.

The reaction mixture was stirred for 1.5 hours at about room temperature after the addition
of the mandeloy! chloride was completed. Five liters of water were then added to the reac-
tion mixture and the diluted mixture was stirred for about 10 minutes. The organic layer
was separated and was washed twice with water, The combined washes are extracted with
1.5 £ of ethy! acetate and the extract is combined with the washed organic layer. The whole
was dried over magnesium sulfate, filtered and evaporated in vacuo on a 25°C water bath to
yield 1,460 g of product, 7-(D-2formyloxy -2 phenylacetamido)-3-(1-methyl-1H-tetrazol 5-
ylthiomethyl)-3-cephem 4 -carboxylic acid, as a yellow foam,

The product was dissolved in 5 £ of acetone and the solution was mixed with a solution of
430 g (259 mols) of sodium 2-ethylhexanoate in 5.4 £ of acetone, The combined solutions
were seeded and stirred in an ice bath for 1.6 hours. The crystalline precipitate of sodium
7-{D-2-formyloxy -2 phenylacetamido)-3-(1-methyi-1H-tetrazo! 6-yithiomethy!)-3-cephem4-
carboxylate was filtered and washed with 5 £ of acetone. The crystaliine salt was dried over-
night in a vacuum oven at 40°C to yield 1,060 g (80%) of product, melting at 182°C to 184°C.

References

Merck Index 1898

DFU 2 (10} 646 (1977)

Kleeman & Engel p, 166

PDR p. 1059

OCDS Vol.2 p. 441 (1980) & 14 (4) 161 (1978)

DOT 12 (6) 177 (19786)

I.N. p. 196

REM p. 1185

Greene, J.M. and Indelicato, J.M.; U.S. Patent 3 928 592; December 23, 1975; assigned to Eli
Lilly & Co,

CEFATRIZINE

Therapeutic Function: Antibiotic

Chemical Name: 7-[D-w-Amino<t-{p-hydroxypheny!lacetamido] -3-{1 2 3-triazol5-yithio-
methy!}-3-cephem-4-carboxylic acid
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Common Name: -

Structural Formula:
@CHCONH HN— N

NH: o \)\CH SJ\/N

C°1
Chemical Abstracts Registry No.: 51627-14-6
Trade Name Manufacturer Country Year introduced
Bricef Bristol-Banyu Japan 1980
Cepticol Banyu Japan 1980
Cefatrix Ausonia Italy 1982
Latocef Dukron Italy 1982

Raw Materials

7-[D--t-Butoxycarbonylamino-0-(p-hydroxyphenyi)acetamido] -3-(1,2,3-triazo! 6-
ylthiomethyi)-3-cephem--carboxylic acid
Formic acid

Manufacturing Process

Atotal 6.5 g (11.55 mmol) of 7-[D-0-t-butoxycarbonylamino-0-{p-hydroxypheny!}acetamido] -
3-{1,2,3triazol-5-ylthiomethyl}-3-cephem-4-carboxylic acid was dissolved in 175 ml {98 to
100% formic acid under anhydrous conditions. The mixture was stirred at room temperature
for 2.5 hours. Part of the solution, 125 mi, was evaporated under reduced pressure toanamber
oil. The oil was then azeotroped 3 times with 70 ml of toluene under reduced pressure. The
residue was suspended in an 80:20 H,0—CH30H solution (700 mi) and stirred for 0.5 hour
until most of the solid dissolved, then filtered. The filtration was treated with 1,6 g of (Darko)
charcoal for about 20 minutes. Thecharcoalwas filtered off through a Celite pad. Thesolution
was then freeze-dried in 9 separate 100 ml round bottom flasks. The freeze-dried material
weighed 2.415 g. It was recrystallized in batches of 0.200 g as described above to yield a
total of 0,923 g 7-[D-amino-0¢(p-hydroxyphenyl)acetamido]-3-(1,2,3-triazo!-5-yIthiomethyi)-
3-cephem<4d-carboxylic acid. NMR was consistent, indicating the presence of 0.33 mol of
CH30H.

References

Merck Index 1899

DFU 2 {10) 653 (1977)

OCDS Vol. 3 p.211 (1984)

DOT 12 (5) 183 (1976)

I.N.p. 197

Kaplan, M.A, and Granatek, A.P.; U.S, Patent 3,970,651; July 20, 1976; assigned to Bristol-
Myers Co.

CEFAZOLIN SODIUM

Therapeutic Function: Antibacterial

Chemical Name: (6R-trans)-3<({(5-methyl-1,3,4-thiadiazol-2-yl}thio] methy!)-8-ox0-7-([{1-H-
tetrazol-1-yi)acetyl] amino)-5-thia-1-azabicyclo[4.2.0] oct-2-ene-2-carboxylic acid sodium
salt
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Common Name: —

Structural Formula: COOH
NN Q WO cnsts CHy
‘ \N ! | | | (base)
Ne——N
N=/ \:uzcoml s
Chemical Abstracts Registry No.: 27164-46-1; 25953-19-9 (Base)

Trade Name Manufacturer Country Year Introduced
Cefamedin Fujisawa Japan 1971
Kefzol Lilly U.S. 1973
Ancef SKF U.S. 1973
Totacef Bristol italy 1973
Grammaxin Boehr./Mann W. Germany 1974
Kefzol Lilly U.K. 1974
Kefzol Serum impfinst. Switz, 1974
Cefacidal Allard France 1976
Kefzol Lilly France 1976
Acef Tiber Italy -
Areuzolin Areu Spain -
Atirin Intersint Italy —
Biazolina Panthox & Burck Italy -
Bor-Cefazol Proter Italy -
Brizolina Bristol-Myers - —
Caricef Antibioticos Spain -
Cefacene Centrum Spain -
Cefalomicina Marxer Argentina -
Cefamezin Fujisawa Japan -
Cefazina Chemil Italy -
Celmetin A.L. Norway -
Cromezin Crosara Itaty —_
Elzogram Lilly W, Germany -
Fidesporin Fides Spain -
Firmacel Firma Italy -
Kurgan Normon Spain -
Legemzolina Legem Spain -
Lifezolina Lifepharma Spain -
Liviciina Sierochimica Italy -
Maksipor Fako Turkey -
Neofazol Rubio Spain -
Vifazolin Vianex Greece -
Zolicef Bristol-Myers W. Germany -

Raw Materials

7-Amino-cephalosporanic acid Sodium hydroxide
1-H-Tetrazole-1-acety! chioride Sodium bicarbonate
5-Methyl-1,3,4-thiadiazole-2-thiol

Manufacturing Process

7-Amino-<cephalosporanic acid is converted to its sodium salt and acylated with 1H-tetrazole-
1-acetyl chioride. The acetoxy group is then displaced by reaction with 5-methyl-1,34-thi-
adiazole-2-thiof in buffer solution. The product acid is converted to the sodium salt by NaHCOj;.

References

Merck Index 1901
Kleeman & Engel p. 168
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PDR pp. 1058, 1701

OCDS Vol, 3 p. 442 (1984)

DOT 7 (5) 146,167,181 (1971}

I.N. p. 197

REM p. 1185

Takano, T., Kurita, M., Nikaido, H., Mera, M., Konishi, N. and Nakagawa, R.; U.S, Patent
3,5616,997; June 23, 1970; assigned to Fujisawa Pharmaceutical Co., Ltd,, Japan

CEFMENOXIME

Therapeutic Function: Antibacterial

Chemical Name: 73 [&-Methoxyimino-&-(2-aminothiazol-4-yl}acetamido] -3-(1-methy!-1H-
tetrazol-5-ylthiomethyl)-3-cephem-4 carboxylic acid

Common Name: —
Structural Formula: NH;
—N
C—CONH
Du S
s N f N—N
OCH, ¢ = CHzS_</ ”
COOH /N =N

CH,
Chemical Abstracts Registry No.: 65085-01-0
Trade Name Manufacturer Country Year Introduced
Tacef Takeda W, Germany 1983
Bestcall Takeda Japan 1983

Raw Materials

78 [-Methoxy imino-G-{2-aminothiazol -4-y|Jacetamido] cephalosporanic acid tri-
fluoroacetic acid salt
1-Methyl-5-mercapto-1H-tetrazoie

Manufacturing Process

76-1e-Methoxy imino-0-{2-aminothiazol-4-yl)acetamido] cephalosporanic acid trifluoroacetic
acid salt is dissolved in a solution of 272 mg of 1-methyl-5-mercapto-1H-tetrazole, 565 mg of
sodium bicarbonate and 68 mg of triethylbenzylammonium bromide in 10 ml of water. The
solution is heated at 60°C in nitrogen atmosphere for 6 hours. After cooling, the reaction
solution is passed through a column of Amberlite XAD-2 and eluted with water and then with
2.5% ethanol. The procedure yields sodium 73 [&-methoxyimino-¢-{2-aminothiazol-4-yl)ace-
tamido} -3-(1-methy!-1H-tetrazol-5-y!thiomethyl)-3cephem-4-carboxylate, MP 174°C to
175°C (decomposition).

References

Merck Index 1902

DFU 5 (3) 146 & (12) 635 {1980) (as SCE-1365)
DOT 19 (6) 335 & (8) 429 (1983}

I.N. p. 198
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REM p. 1189
Ochiai, M., Okada, T., Aki, O., Morimoto, A., Kawakita, K. and Matsushita, Y.; U.S. Patent
4,098,888; July 4, 1978, assigned to Takeda Chemical Industries, Ltd.

CEFOPERAZONE

Therapeutic Function: Antibiotic

Chemical Name: 7-[D-(-}-0-{4-ethy!-2,3dioxo-1-piperazinecarboxamido)-0-{4-hydroxyphen-
ylacetamido] -3-[{1-methyl-1H-tetrazol-5-yl}thiomethyl] -3cephem-4-carboxylic acid

Common Name: —

Structural Formula:
c HSN NCONHCHCONH CH,

I: NFA c»«,s—(
CO.H

Chemical Abstracts Registry No.: 62893-19-0; 62893-20-3 (Sodium Salt}

/z——

-N
I
—N

Z

Trade Name Manufacturer Country Year Introduced
Cefobid Pfizer W. Germany 1981
Cefobine Pfizer France 1981
Cefobis Pfizer Switz. 1981
Cefoperazin Pfizer Taito Japan 1982
Cefobid Roerig u.s. 1982

Raw Materials

7-1D-{-)-0-Amino-p-hydroxyphenylacetamido] -3-[5-(1-methy!-1,2,3,4-tetrazoly!)-
thiomethy!]-A3 cephem-<4-carboxylic acid
4-Ethyl-2,3-dioxo-1-piperazinocarbonyl chloride

Manufacturing Process

To a suspension of 3.0 g of 7-[D-{-)--amino-p-hydroxyphenylacetamido] -3-[5-({1-methyl-
1,2,3 4-tetrazoly!)thiomethy!] -A3-cephem-<4-carboxylic acid in 29 mi of water was added
0.95 g of anhydrous potassium carbonate. After the solution was formed, 15 mi of ethyl
acetate was added to the solution, and 1.35 g of 4-ethyi-2,3-dioxo-1piperazinocarbonyl chio-
ride was added to the resulting solution at 0°C to 5°C over a period of 15 minutes, and then
the mixture was reacted at 0°C to 5°C for 30 minutes. After the reaction, an aqueous layer
was separated off, 40 mi of ethy! acetate and 10 ml of acetone were added to the aqueous
layer, and then the resulting solution was adjusted to a pH of 2.0 by addition of dilute hy-
drochloric acid. Thereafter, an organic layer was separated off, the organic layer was washed
two times with 10 m! of water, dried over anhydrous magnesium sulfate, and the solvent was
removed by distiilation under reduced pressure. The residue was dissolved in 10 ml of acetone,
and 60 ml of 2propanol was added to the solution to deposit crystals. The deposited crystals
were collected by filtration, washed with 2-propanol, and then dried to obtain 3.27 g of 7-[D-
(-)-0-(4-ethyl-2,3 dioxo)-1 piperazinocarbonylamino) p-hydroxyphenylacetamido] -3-{5-(1-
methy!-1,2,3 4-tetrazolyl)thiomethy|]-23 cephem-4 <carboxylic acid, yield 80.7%. The product
forms crystals, MP 188°C to 190°C {with decomposition).

References
Merck Index 1905
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DFU 4 (9) (675) & {12) 911 {1979) (as T-1551)

Kleeman & Engel p. 169

PDR p. 1521

DOT 17 (12) 535 (1981}

I.N. p. 198

REMp. 1185

Saikawa, |., Takano, S., Yoshida, C., Takashima, O., Momonoi, K., Kuroda, S., Komatsu, M.,
Yasuda, T.and Kodama, Y.;British Patent 1,608,071; April 19, 1978; assigned to Toyama
Chemical Co., Ltd.and U.S. Patent 4,110,327; August 29, 1978; also assigned to Toyama
Chemical Co., Ltd.

CEFOTAXIME SODIUM

Therapeutic Function: Antibiotic

Chemical Name: Sodium 3-acetoxymethyi-7-[2-(2-amino-4-thiazolyl}-2-methoxyimino]-
acetamido-3-cephem-4carboxylate

Common Name: —

Structural Formula:

NH:“< INOCH,\[__

N
2~ CH,0COCH,

CO,Na

Chemical Abstracts Registry No.: 64485-93-4; 63527-52-6 (Base)

Trade Name Manufacturer Country Year Introduced
Claforan Hoechst-Roussel W. Germany 1980
Claforan Roussel Maestre Italy 1980
Claforan Roussel France 1980
Zariviz Hoechst Italy 1980
Claforan Roussel-Hoechst Switz, 1981
Claforan Roussel U.K. 1981
Cefotax Roussel Japan 1981
Claforan Hoechst U.S. 1981
Pretor Hoechst - -
Primafen Hoechst - -
Ralopar Hoechst - -
Tolycar Hoechst - -

Raw Materials

Sodium bicarbonate
3-Acetoxymethyl-7-[2-(2-amino<4-thiazoly!)-2-methoxyiminoacetamido) <eph-3-em-
4.-carboxylic acid (Cefotaxime)

Manufacturing Process

A solution of 8 g of sodium bicarbonate in about 20 m! of ethanol was progressively added to
45 .55 g of pure 3-acetoxymethyi-7-[2-(2-amino-4-thiazoly!)-2-methoxyiminoacetamido] -ceph-
3-eme-4-carboxylic acid in 100 mi of distilled water and another 80 ml of ethanol and 4.5 g

of activated carbon were added thereto. The mixture was stirred for 5 minutes and was fil-
tered. The filter was rinsed with ethanoi and the filtrate was evaporated to dryness under
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reduced pressure, The residue was taken up in 100 m! of ethanol and evaporated to dryness
again. The residue was dissolved in 100 m| of methanol and the solution was poured into

2 R of acetone. The mixture was vigorously stirred and was vacuum filtered. The recovered
product was rinsed with acetone and then ether and dried under reduced pressure to obtain
43,7 g of a white product which rehydrated in air to obtain a final weight of 45.2 g of sodium
3-acetoxymethy!-7-[2-(2-amino-4-thiazolyl)-2-methoxyiminoacetamido] <eph-3-eme-4-car-
boxylate.

References

Merck Index 1907

DFU 3 (12) 905 (1978)

Kieeman & Engel p. 171

PDR p. 935

OCDS Vol. 3 p. 216 (1984)

DOT 17 (1) 16 {1981)

I.N.p. 198

REM p. 1186

Heymes, R. and Lutz, A,; U.S, Patent 4,152,432; May 1, 1979; assigned to Roussel Uclaf

CEFOXITIN SODIUM

Therapsutic Function: Antibiotic

Chemical Name: 3-Carbamoyioxymethyl-7¢-methoxy-7+(2-thienylacetamido)decephalos-
poranic acid sodium salt

Common Name: —

Structural Formula: “ ' CONH 'OCH’S
A

OCO NH

o? N\)\’ ¢ '

CO;Na

Chemical Abstracts Registry No.: 33654-30-6; 35607-66-0 (Base)

Trade Name Manufacturer Country Year Introduced
Mefoxin Merck Sharp & Dohme U.S. 1978
Mefoxitin Sharp/Dohme W, Germany 1978
Mefoxin MSD U.K. 1978
Mefoxitin MSD Switz. 1979
Mefoxin MSD Italy 1979
Cenomicin Daiichi-Seiyaku Japan 1980
Mefoxin MSD France 1980
Merkicin Merck Banyu Japan 1980
Betacel Firma Italy -
Boncefin MSD - -
Cefaxicina Cefa Spain -
Cefoctin Teva israel -
Farmoxin Farm, Carlo Erba Italy -

Raw Materials

Benzhydry! 3-carbamyloxymethy!-70hydroxy-73-(2-thienylacetamino)-decephalo-
sporanate
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Sodium hydride
Dimethy| sulfate
Trifluoroacetic acid

Manufacturing Process

Benzhydry! 3-carbamoyloxymethyl-?&hydroxy-?ﬁ-&-thienyIacetamido)decephalosporanate,
543 mg, is stirred in 15 ml dry DMSO. Sodium hydride, 24 mg (48 mg of a 50% suspension
of NaH in mineral oif, which hasbeen washed with hexane to remove the oil), isadded, When
hydrogen evolution has ceased, 126 mg dimethyl sulfate is added. The solution is stirred for
one hour at room temperature,diluted with 100 mi benzene and washed six times with water;
the last wash is made to pH 8, if necessary, by adding sodium bicarbonate. The solution is
dried over MgSQq, filtered and evaporated, leaving benzhydryl 3-carbamoyloxymethy!-78-
(2-thienylacetamido)-7a-methoxydecephalosporanate, which may be purified if desired by
chromatography on silica gel, eluting with 25:1 chloroform-ethyl acetate.

Other methylating agents may be used in place of methyl sulfate, e.g., an equimolar amount
of methy! iodide, bromide or chloride, using the same conditions, or methyl! trifluoromethyl-
sulfonate or trimethyloxonium trinitrobenzenesulfonate. The solvent in the latter two re-
agents is dimethyl ether-HMPA 1:1, using a reaction temperature of ~20°C warming later to
25°C. In each instance, the benzhydry} 3-carbamoyloxymethy!-7f-(2-thienylacetamido)-7¢-
methoxydecephalosporanate is obtained.

Benzhydryl 3-carbamoyloxymethyl-73+{2-thienylacetamido)-7a-methoxydecephal osporanate
{300 mg) in 0.5 ml in anisole and 2.5 ml of trifluoroacetic acid is reacted for 15 minutes at
10°C. The resulting mixture is evaporated at reduced pressure and flushed twice with anisole.
The residue is dissolved in methylene chloride and extracted with 5% sodium bicarbonate
solution. The aqueous solution is adjusted to pH 1.8 with 5% phosphoric acid and extracted
with ethyl acetate., The organic solution is dried and evaporated to yield the pure 3-carba-
moyloxymethyl-7a-methoxy-7-(2-thienylacetamido)decephalosporanic acid, MP 165°C to
167°C. This may then be converted to the sodium salt.

References
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Kteeman & Engel p. 173

PDR p. 1194

OCDS Vol. 2 pp. 435,443 (1980)

DOT 14 (2) 545 {1978)
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REM p. 1186

Christiansen, B.G. and Firestone, R.A.; U.S. Patent 3,775,410; November 27, 1973; assigned
to Merck & Company, Inc.

Hazen, G.C.; U.S. Patent 3,780,033; December 18,1973, assigned to Merck & Company, Inc.

CEFROXADINE

Therapeutic Function: Antibacterial

Chemicel Name: 7-[{Amino-1,4-cyclohexadien-1-yl-acetyl)amino] -3-methoxy-8-0x0-5-thia-
1-azabicyclo{4.2.0) -oct-2-ene-2-carboxylic acid

Common Neme: —
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Structural Formula: H K

Chemical Abstracts Registry No.: 51762-05-1

Trade Name Manufacturer Country Year introduced
Oraspor Ciba Geigy Switz. 1981
Oraspor Ciba Geigy Japan 1982
QOraspor Ciba Geigy W. Germany 1983
QOraspor Ciba Geigy italy 1983

Raw Materials

D-¢-Amino--(1,4cyclohexadienyl)acetic acid

Phosphorus pentachloride

78-Amino-3-methoxy-3<cephem-4-carboxylic acid hydrochloride dioxanate
Bis{Trimethylsilyl}acetamide

Propylene oxide

Sodium hydroxide

Manufacturing Process

A suspension of 30.64 g (0.2 mol} of D-@-amino-&-(1,4-cyclohexadienyl)-acetic acid in 600 ml
of methylene chloride is cooled under a stream of argon to 6°C, whereupon hydrogen chloride
is passed in for about 30 minutes unti! the mixture is saturated. Phosphorpentachloride {(62.4
g, 0.3 mol) is added in two portions. The mixture is stirred for 2 hours at 6°C to 8°C. The
colorless precipitate is filtered off under nitrogen and exclusion of moisture, washed with
methylene chioride and dried for 18 hours at 0.05 mm Hg at room temperature to give D-¢-
amino-0-{1,4-cyclohexadienyl)-acetyichloride hydrochloride in form of colorless crystals.

A suspension of 37.3 g {0.1 mol) of 7Bamino-3-methoxy-3-cephem-4arboxylic acid hydro-
chloride dioxanate in 500 ml methylene chioride is stirred for 15 minutes at room tempera-
ture under an argon atmosphere and treated with 57.2 m| {0.23 mol} of bis-(trimethylsilyl)-
acetamide. After 45 minutes the faintly yellow slightly turbid solution is cooled to 0°C and
treated within 10 minutes with 31.2 g (0.15 mol) of D-G-amino-0-(1,4cyclohexadieny!) -acety!
chloride hydrochloride, Thirty minutes thereafter 15 ml {about 0.21 mol) of propylene ox-
ide is added and the mixture is further stirred for 1 hour at 0°C. A cooled mixture of 20 ml
of absolute methanol in 200 ml of methylene chloride is added within 30 minutes, after
another 30 minutes the precipitate is filtered off under exclusion of moisture, washed with
methylene chioride and dried under reduced pressure at room temperature. The obtained
hygroscopic crystals of the hydrochioride of 70-[D<-(1,4-cyclohexadienyl)-acetylamino] -
3-methoxy-3<cephem-4carboxylic acid are stirred into 200 ml of ice water and the milky
solution treated with about 66 ml of cold 2N sodium hydroxide solution until pH 3.5 is
reached. The solution is clarified by filtration through diatomaceous earth, washed with ice
water, cooled to 0°C and treated with 20 mi of 2N sodium hydroxide soiution until pH 5.7
is reached. A second filtration through a glass filter frit results in a clear solution which is
treated with acetone (800 ml) at 0°C. The crystals are filtered washed with acetone:water
(2:1), acetone and diethyl ether and dried for 20 hours at room temperature and 0.05 mm
Hg to give the 70-[D-c-amino-0-(1,4cyclohexadienyl)-acetylamino] -3-methoxy-3-cephem-
4carboxylic acid dihydrate.

References
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OCDS Vol. 3 p. 210 (1984)



Cefsulodin 271

DOT 19 (4) 190 (1983)
I.N. p. 200
Scartazzini, R. and Bickel, H.; U.S, Patent 4,073 ,902; February 14, 1978; assigned to Ciba-

Geigy Corp.

CEFSULODIN

Therepeutic Function: Antibiotic
Common Name: Sulcephalosporin

Chemical Name: 7-(0-Sulfophenylacetamido)-3-{4‘-carbamoyipyridinium)methy|-3-cephem-
4-carboxylate

Common Name: —

CO,
o
N&ICHZ
A G
LI q ST NI
C—CNH +N C—NH,
‘ —_—

SO;H

Structural Formula:

Chemical Abstracts Registry No.: 52152839 (Sodium salt)

Trade Name Manufacturer Country Year Introduced
Pseudomonil Ciba Geigy W. Germany 1980
Monaspor Ciba Geigy Switz. 1980
Pyocefalin Cassene Takeda France 1981
Takesulin Takeda Japan 1981
Tilmapor Ciba Geigy Japan 1981
Monaspor Ciba Geigy U.K. 1982
Pseudocef Grunenthal W. Germany -

Raw Materials

7-(a-Sul fophenylacetamido)cephalosporanic acid
Isonicotinamide
Potassium Thiocyanate

Manufacturing Process

0.514 g (4 x 1073 mol) of 7-(a-sulfophenylacetamido)cephalosporanic acid, 0.466 g (3 x 1073
mol) of isonicotinamide and 2.0 g (2.06 x 1073 mol) of potassium thiocyanate were dissolved
in 2.5 ml of water. The resulting solution was allowed to stand and heated for 20 hours in

a thermostat kept at 50°C and then directly purified by chromatography on an Amberlite
XAD-2 column (16 x 880 mm). Subsequently, the fractions containing the cephalosporins
were collected and subjected to freeze<drying to obtain 270 g of the title product in the
form of a pale yellowish white powder. The product is usually used as the sodium salt.

References

Merck Index 1912

DFU 5 (2) 67 (1980)
OCDS Vol. 3 p. 214 (1984)
DOT 17 (12) 542 {1981)
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I.N. p. 200
REMp. 1188
British Patent 1,387,656; March 19, 1975; assigned to Takeda Chemicals Industries, Ltd.

CEFTAZIDIME

Therapeutic Function: Antibiotic

Chemical Name: (6R,7R)-1-[(Z)-2-(2-Aminothiazol-4-y})-2-{2-carboxyprop-2-0xyimino)-
acetamido] -3-{1-pyridiniummethyl)-ceph-3-em-4-carboxylic acid inner salt

Common Name: —

Structural Formula: CH,

|

CH,—c‘:—O—N—C—CONH
CO,H
CH
NH,
Chemical Abstracts Registry No.: 72558-82-8
Trade Name Manufacturer Country Year Introduced
Fortum Glaxo U.K. 1983

Raw Materials

(Z)-2-(2-t-Butoxycarbonylprop-2-oxyimino}-2-{2-tritylaminothiazol4-y!)acetic acid
t-Butyl(6R,7R)-3-acetoxymethyi-7-aminoceph-3-em-4-carboxylate
Pyridine

Manufacturing Process

fa) t-Butyl!(6R,7R)-3-acetoxymethyl-7-[(Z)-2-(2-t-butoxycarbonylprop-2-oxyimino)-2-(2-
tritylaminothiazol-4-yl)acetamido] ceph-3-em-4-carboxylate: A stirred solution of {(Z)-2-(2-
t-butoxycarbonylprop-2-0xyimino)}-2-(2-tritylaminothiazol-4-yl)acetic acid (672 mg) and t-
butyl(6R,7R}-3-acetoxy methy|-7-aminoceph-3-em-4-carboxylate {328 mg) in dimethylform-
amide (10 m1) was cooled to 0°C, and 1-hydroxybenzotriazoie {1560 mg) was added, foliowed
by dicyclohexylcarbodiimide {225 mg). The mixture was warmed to room temperature, stirred
for 5 hours and allowed to stand overnight. The mixture was filtered, and the white solid
washed with a little ether, The filtrate and washings were diluted with water (50 m}} and
extracted with ethy! acetate. The organic extracts were combined, washed successively with
water, 2N hydrochloric acid, water, sodium bicarbonate solution, and saturated brine, dried
and evaporated. The residue was eluted through a silica column with ether. The product-
containing eluate was collected and concentrated to give the title compound (633 mg). A
portion was recrystaltized from diisopropy! ether, MP 103°C to 113°C (decomp.); [a]p®
+8.5° (conc. 1.0, DMSO).

b} (6R,7R)-3-Acetoxymethyi-7-[(Z}-2-(2-aminothiazol-4-yl)-2-(2-carboxyprop-2-oxy-
imino)acetamido] ceph-3-em-4-carboxylic acid: Trifluoroacetic acid (18 ml) was added to a
solution of the product of (a) (2.4 g} in anisole {18 ml) at 0°C. The mixture was stirred at
room temperature for 2 hours and concentrated. The residue was dissolved in ethy) acetate
and extracted with saturated sodium bicarbonate solution. The pH of the aqueous extracts
was adjusted to 6, and the solution washed with ethyl acetate, The aqueous phase was acidi-
fied to pH 1.5 under ethyl acetate, saturated with sodium chloride, and extracted with ethy!
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acetate. The combined organic extracts were washed with saturated brine, dried and evapo-
rated. The residue was dissolved in warm 50% agqueous formic acid (20 mi) and allowed to
stand for 2 hours. The mixture was diluted with water (50 ml) and filtered. The filtrate was
concentrated. The residue was taken up in water (50 ml}, refiltered, and lyophilized to give
the title compound (920 mg).

fc) (6R,7R)-7-[(Z)--2-Aminothiazol-4-yl)-2-(2-carboxyprop-2-oxyimino)acetamido] -3-( 1-py-
ridiniummethyl!)-ceph-3-em-4-carboxylate, monosodium salt: Pyridine (2 ml) and the prod-
uct of {b) (1.8 g) were added to a stirred solution of sodium iodide {7.12 g) in water (2.2
ml) at 80°C. The solution was stirred at 80°C for 1 hour, cooled, and diluted to 100 ml

with water, The pH of the solution was adjusted to 6.0 with 2N sodium hydroxide solution,
and this solution was concentrated to remove pyridine. The aqueous residue was diluted to
100 m| with water, methy! isobuty! ketone {2 drops) was added, and the solution was acidi-
fied to pH 1 with 2N hydrochioric acid. The mixture was fiitered, and the solid was washed
with a little water, The filtrate and washings were collected and washed with ethy! acetate,
and the pH adjusted to 6.0 with 2N sodium hydroxide solution. The solution was concen-
trated to 50 ml and applied to a column of 500 g Amberlite XAD-2 resin, using first water
and then 20% aqueous ethanol as eluting solvent, The product-containing fractions were
concentrated and lyophilized to give the title compound (0.56 g).

References

Merck Index 1913

DFU 6 (10) 612 (1981)

PDR p. 909

OCDS Vol. 3 p. 216 (1984)

DOT 19 (6) 336 (1983)

REM p. 1188

O’Callaghan, C.H., Livermore, D.G.H.and Newall, C.E.; British Patent 2,025,398; January 23,
1980; assigned to Glaxo Group Ltd.

CEFTIZOXIME

Therapeutic Function: Antibacterial

Chemical Name: 7-[2-Methoxyimino-2-{2-amino-1,3-thiazol-4-yl)acetamido]-cephalosporanic
acid

Common Name: —

Structural Formula: S A
_x—ﬁ— CONH_ S
NH N N
NH NocH, l =

[o}
COOH

Chemical Abstracts Registry No.: 68401-81-0; 68401-82-1 {Sodium sait)

Trade Name Manufacturer Country Year Introduced
Eposelin Fujisawa Japan 1982
Cefizox SKF u.s. 1983

Ceftix Boehr./Mann W. Germany 1983
Cefizox Burroughs Wellcome U.K. -
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Raw Materials

Phosphorus oxychloride
2-Methoxyimino-2-(2-amino-1,3-thiazol-4-y|)acetic acid
Bis(Trimethylsilyl)acetamide

7-Aminocephalosporanic acid

Manufacturing Process

Phosphorus oxychloride (2.0 g) was added at one time at 5°C to 10°C to a suspension of 2-
methoxyimino-2-{2-amino-1,3-thiazol-4-yl)acetic acid (syn isomer) (2 g} in dry ethyl| acetate
(20 ml). After stirring for 20 minutes at 7°C to 10°C, bis(trimethylsilyl)acetamide (0.4 g} was
added thereto at the same temperature. After stirring for 10 minutes at 7°C to 10°C, phos-
phorus oxychloride (2.0 g} was dropwise added thereto at the same temperature. The resulting
mixture was stirred for 10 minutes at 7°C to 10°C, and dry dimethylformamide (0.8 g} was
dropwise added thereto at the same temperature. The mixture was stirred for 30 minutes at
7°C to 10°C to give a clear solution. On the other hand, trimethylsilylacetamide (7.35 g) was
added to a suspension of 7-aminocephalosporanic acid (2.45 g) in dry ethyl acetate (8 ml),
after which the mixture was stirred at 40°C to give a clear solution.

To this solution was added at one time the above-obtained ethyl acetate solution at -15°C,
and the resulting mixture was stirred for 1 hour at -10°C to -15°C. The reaction mixture was
cooled to -30°C, and water (80 ml} was added thereto. The aqueous layer was separated, ad-
justed to pH 4.5 with sodium bicarbonate and subjected to column chromatography on Diaion
HP-20 resin (Mitsubishi Chemical industries Ltd.) using 256% aqueous solution of isopropy!
alcohol as an eluent. The eluate was lyophilized to give 7-[2-methoxyimino-2-(2-amino-1,3-
thiazol-4-yl)acetamido] cephalosporanic acid {syn isomer) (1.8 g), MP 227°C (decomp.).

References

Merck Index 1915

DFU 5 (5) 226 (1980)

PDR p. 1704

OCDS Vol. 3 p. 218 {1984)

DOT 19 (3) 133 {1983)

1.N. p. 200

REM p. 1189

Takaya, T., Masugi, T., Takasugi, H. and Kochi, H.; U.S. Patent 4,166,115; assigned to Fuji-
sawa Pharmaceutical Co., Ltd.

CEFTRIAXONE SODIUM

Therapeutic Function: Antibacteriai
Chemical Name: Sodium salt of (BR,7R)-7-[2-(2-amino-4-thiazolyl}-2-{methoxyimino)ace-

tamido] -8-0x0-3-[[{1 4 5,6-tetrahydro-4-methyl-5,6-dioxo-as-triazin-3-yl)thio] methyl] -
5.thia-1-azabicyclo [4.2.0] oct-2-ene-2carboxylic acid

Common Name: —

Structural Formula: NH,

/k
—couu—;:-(/ NS {base)
\;\cu s)\

COOH
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Chemical Abstracts Registry No.: 75478-69-1; 73384-59-5 (Base)

Trade Name Manufecturer Country Year Introduced
Rocephin Roche Switz. 1982
Rocephin Roche W. Germany 1983
Acantex Roche - -

Raw Materials

(6R,7R)}-7-[2-[2-{2-Chloroacetamido)-4-thiazoly!] -2-(methoxyimino)acetamido] -8-
oxo-3-[[{1,4,5,6-tetrahydro-4-methyl-5,6-dioxo-as-triazin-3-yl)thio] methyl] -5-
thia-1-azabicyclo[4.2.0] oct-2-ene-2carboxylic acid

Formic acid

Manufecturing Process

19 gof (6R,7R)-7-[2-{2-(2chloroacetamido}-4-thiazolyt]-2-(methoxyiminolacetamido]-8-oxo-
3-[[(1.4 5,6-tetrahydro-4-methy|-5,6-dioxo-as-triazin-3-yl}thio] methyl] -6-thia-1-azabicyclo-
[4.2.0] oct-2-ene-2carboxylic acid are suspended in 150 ml of water together with 9.5 g of
thiourea. The pH is adjusted to 6.8 with 5% sodium hydrogen carbonate solution while gassing
with nitrogen and stirring, there being obtained a yellow-orange soiution. The pH of the
sofution is held constant at 6.8-7.0 for 6 hours by adding sodium hydrogen carbonate solu-
tion by means of an autotitrator. 100% formic acid is added to the orange colored solution
until the pH is 3.5. The precipitated material is filtered off under suction and washed with
100 ml of 10% formic acid. This material is denoted as (1). The filtrate is adjusted to pH
2.5 by adding 100% formic acid, whereby additional substance precipitates out. The mix-
ture is held inan ice-bath for 1 hour, the precipitated substance is then filtered off and washed
with a small amount of ice-water. This material is denoted as fraction |. The aforementioned
orange-brown material (1) is suspended in 250 mi of water. The suspension is adjusted to pH
7 with 2N sodium hydroxide, there being obtained an orange-brown solution. Additional
100% formic acid is added to this solution until the pH is 3.5. The materia} which thereby
precipitates out is filtered off under suction and discarded. The fiitrate is adjusted to pH 2.5
with 100% formic acid, whereby additional substance precipitates out. The mixture is held
in an ice-bath for 1 hour, the precipitated substance is then filtered off under suction and
washed with a small amount of ice-water. This material is denoted as fraction Il. Fractions
{and Il are suspended together in 500 m| of ethanol and evaporated in a rotary evaporator
in order to remove water. After adding ether, the mixture is filtered under suction and the
precipitate is washed successively with ether and low-boiling petroleum ether. There is thus
obtained the title substance in the form of a yellowish solid material which is denoted as A.

The mother liquorsand washings of fractions | and il are concentrated from a volume of about
1.7 iiters to 250 ml, the pH is adjusted to 2.5 with 100% formic acid and the solution is
stored overnight in a refrigerator, whereby further substance crystallizes. This is filtered off
under suction and washed with a small amount of water. The residue on the suction filter
is azeotropically distilled with ethanol. There is obtained solid, almost colorless titie sub-
stance which is denoted as B. B is purer than A according to thin-layer chromatography.

In order to obtain pure titie substance, the acid B is suspended in 150 ml of methanol and
treated while stirring with 10 ml of a 2N solution of the sodium salt of 2-ethylcaproic acid in
ethyl acetate. After about 10 minutes, there results a solution which is treated with 100 ml
of ethanol. The mixture is extensively concentrated at 40°C in vacuo. The sodium salt pre-
cipitates out in amorphous form after adding ethanol. This salt is filtered off under suction,
washed successively with ethanol and low-boiling petroleum ether and dried at 40°C in a high
vacuum. There is obtained the title substance in the form of an almost coloriess amorphous
powder.

References

Merck Index 1916
PDR p. 1499
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DOT 19 {12) 653 (1983)

I.N. p. 200
REMp. 1189

Montavon, M. and Reiner, R.; British' Patent 2,022,090; December 12, 1979; assigned to F.

Hoffman-La Roche & Co. A.G. (Switz.)

CEFUROXIME

Therapeutic Function: Antibiotic

Chemical Name: {6R,7R-3-Carbamoyloxymethyl-7-[2-(2-furyl)-2-(methoxyimino}acet-

amido] <eph-3-em-4-carboxylic acid

Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 55268-75-2; 566238-63-2 (Sodium salt)

Trade Name

Ultroxim
Curoxime
Zinacef
Zinacef
Zinacef
Ceroxime
Zinacef
Zinacef
Zinacef
Altacel
Biociclin
Bioxima
Cefamar
Cefoprim
Cefumax
Cefur
Cefurex
Cefurin
Cefurox
Colifossim
Curocef
Duxima
Furex
Gibicef
Itorex
Kefox
Kesint
Ketocef
Lamposporin
Medoxin
Polixima
Supero
Ultroxim

o <|:|-CONH ¢ s
|| | NocH,
V.

o/

Manufacturer

Duncan
Glaxo
Hoechst
Glaxo

Glaxo

Glaxo

Glaxo
Tanabe Seiyaku
Glaxo
Pulitzer

Del Saz & Filippini
Italsuisse
Firma

Esseti
Locatelli
Tiber

Sarm

Magis

Glaxo

Coli

Giaxo
Dukron
Lafare
Gibipharma
Ausonia
C.T.

Proter
Glaxo

Von Boch
Medici
Sierochimica
Farmochimica
Sigmatau

N#~ CH,0CONH,
CO,H

Country

Italy
Italy
W. Germany
UK,
Switz,
France
Japan
Japan
U.s.
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy

Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
ltaly
Italy
Italy

Year Introduced

1978
1978
1978
1978
1978
1980
1982
1982
1983
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Raw Materials

{6R,7R}-7-Amino-3-carbamoyloxymethylceph-3-em-4-carboxylic acid
Phosphorus pentachloride

2-(Fur-2-y!)-2-methoxyiminoacetic acid

Hydrogen chloride

Manufacturing Process

A stirred mixture of N,N-dimethylacetamide (75 ml), acetonitrile {75 mi), triethylamine (42
ml, 0.3 mol) and (6R,7R}-7-amino-3-carbamoyloxymethylceph-3-em-4-carboxylic acid was
immersed in an ice-bath and water (10 m!) was added. The mixture was stirred at 0°C to 2°C
for 45 minutes, the solid slowly dissolving to give a yellow solution,

Meanwhile a stirred suspension of phosphorus pentachloride (14.99 g, 0.072 mol) in dry di-
chloromethane (150 ml) was cooled to 0°C, and N,N-dimethylacetamide (27.5 ml) was added.
The resulting solution was recooled to -10°C and 2-fur-2-yl}-2-methoxyiminoacetic acid (syn-
isomer) (12.17 g, 0.072 mol) was added. The mixture was stirred at -10°C for 16 minutes and
crushed ice (35 g) was added. The mixture was stirred at 0°C for 10 minutes, whereafter the
lower dichloromethane phase was added over 10 minutes to the cephalosporin solution pre-
pared above, cooled to =10°C so that the reaction temperature rose steadily to 0°C. The mix-
ture was stirred at 0°C to 2°C for 1 hour, whereafter the cooling bath was removed and the
reaction temperature allowed to rise to 20°C over 1 hour. The reaction mixture was then
added slowly to 2N hydrochioric acid {100 ml) diluted with cold water {1.15 ) at 5°C. The
pH of the two-phase mixture was adjusted to below 2 with 2N hydrochloric acid {10 mi), and
the mixture was stirred and recooled to 5°C. Thesolid which precipitated was filtered, washed
with dichloromethane (100 ml) and water (250 m!}, and dried in vacuo at 40°C overnight to
give the title compound (22.04 g, 86.6%).

References

Merck index 1917

DFU 3 (4) 266 (1978)

Kleeman & Engel p. 177

PDR p.922

OCDS Vol. 3 p.216 (1984)

DOT 12 (5) 189 (1976) & 15 (1) 10 (1979)

I.N. p. 200

REMp. 1187

Cook, M.C., Gregory, G.l. and Bradshaw, J.; U.S. Patent 3,966,717, June 29, 1976; assigned
to Glaxo Laboratories, Ltd.

Cook, M.C., Gregory, G.l.and Bradshaw, J.; U.S. Patent 3,974,153; August 10, 1976; assigned
to Glaxo Laboratories, Ltd.

CELIPROLOL

Therapeutic Function: Beta-adrenergic blocker

Chemical Name: N'-[3-Acetyi4-[3-[(1,1-dimethylethyl)amino]-2-hydroxypropoxy]phenyl] -
N,N-diethylurea

Common Name: -

Structural Formula: C,H
(CH, ) ,C—NHCH,CHCH,0 NHCON

OH CoHg
CH300
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Chemical Abstracts Registry No.: 56980-939

Trade Name Manufacturer Country Year Introduced
Selectol Chemie Linz Austria 1983
Selectol Chemie Linz W. Germany 1983

Raw Materials

3-Acetyl-4-hydroxyaniiine Epichlorohydrin
Dimethyicarbamoy! chioride t-Butylamine

Manufacturing Process

3-Acetyl-4-hydroxyaniline, in solution in pyridine, is reacted with dimethylcarbamoyl chloride
at room temperature to give N-{3-acetyl4-hydroxy} phenyi-N‘-dimethylurea, which after
evaporating the pyridine, taking up the residue in chloroform and evaporating the latter, is
obtained in a crystalline form. Melting point: 160°-162°C, After reaction of the product in
alkaline aqueous solution, with epichlorohydrin, N-[3-acetyl-4-(2‘,3‘-epoxy}-propoxy] -phenyl-
N’-dimethylurea {(melting point: 98°-102°C} is obtained, and this, in turn, is reacted with
excess tert-butylamine in aqueous solution at room temperature to give N-[ 3-acetyl-4-{3'-
tert-butylamino-2"-hydroxy)-propoxyl-phenyl-N'-dimethylurea of melting point: 120°-122°C.

References

Merck Index 1921

DFU 4 (3) 181 (1979)

DOT 18 {12) 632 (1982)

L.N. p. 201

Zolss, G., Pittner, H., Stormann-Menninger-Lerchenthal, H. and Lindner, |.; U.S. Patent
3,983,169; September 28, 1976; assigned to Chemie Linz AG (Austria)

CEPHACETRILE SODIUM

Therapeutic Function: Antibiotic

Chemical Name: 7-(2-cyanoacetamido)-3-{(hydroxymethyl)-8-0xo0-5-thia-1-azabicyclo[4.2.0] -
oct-2-ene-2-carboxylic acid acetate monosodium salt

Common Name: Sodium 7-(2-cyanoacetamido)-cephalosporanic acid
Structural Formula: COONa

o]
j X CH,00CCH,
S

CH,CONH
|
CN

Chemical Abstracts Registry No.: 23239-41-0; 10206-21-0 (Base)

Trade Name Manufacturer Country Year introduced
Celospor Ciba Geigy Switz. 1969
Celospor Ciba France 1973
Clospor Gruenenthal W. Germany 1974
Celospor Ciba Italy 1974
Celospor Ciba W. Germany 1974

Celitol Takeda Japan 1978
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Trade Name Manufacturer Country Year Introduced
Celospor Ciba Geigy Japan 1978
Flunicef Alfa Farm, italy -

Raw Materials

7-Amino-cephalosporanic acid
Cyanoacetyl chloride
Sodium hydroxide

Manufacturing Process

13.6 g {0.05 mol) of 7-amino-cephalosporanic acid are taken up in a mixture of 150 ml of
methylene chloride and 19.5 ml of tributylamine {0.12 mol) and at 0°C a solution of

8.4 g of cyanoacetylchloride {(0.07 mol} in 100 ml of methylene chloride is stirred in. The
bath is then stirred for %2 hour at 0°C and for %2 hour at 20°C, the reaction solution is
evaporated under vacuum and the residue taken up in 10% aqueous dipotassium hydrogen-
phosphate solution. This aqueous phase is washed with ethyl acetate, acidified to pH 2.0
with concentrated hydrochloric acid and extracted with ethyl acetate.

After having been dried over sodium sulfate and evaporated under vacuum, this extract
gives as a solid residue 14.7 g of crude 7-cyanoacetylamino-cephalosporanic acid which is
purified by chromatography on 30 times its own weight of silica gel. The fractions eluted
with chloroform plus acetone (7:3) furnish a product which crystallizes from acetone plus
ether in the form of needies melting at 168° to 170°C with decomposition.

5.10 g (15 mmol) of 7-cyanoacetyl-aminocephalosporanic acid are suspended in 102 ml of
distilled water and converted into the sodium salt by stirring in dropwise 15 ml of N sodium
hydroxide solution.

Referances

Merck Index 1934

Kieeman & Engel p. 159

DOT 7 (56) 181 (1971) 9 (2) 50 {1973) & 10 (7) 239 (1974)

I.N. p. 193

Bickel, H., Bosshardt, R., Fechtig, B., Schenker, K. and Urech, J.; U.S. Patent 3,483,197;
December 9, 1969; assigned to Ciba Corporation

CEPHALEXIN

Therapeutic Function: Antibiotic

Chemical Name: 7-[(Aminophenylacetyl}amino]-3-methyl-8-0x0-5-thia-1-azabicyclo[4.2.0]-
oct-2-ene-2-carboxylic acid

Common Name: —
Structural Formula: H H
i S
@—(I:Hconn
NH, N

COOH

CHS

Chemical Abstracts Registry No.: 15686-71-2; 23325-78-2 (Monohydrate)
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Trade Name Manufacturer Country Year Introduced
Ceporex Glaxo U.K. 1970
Ceprorexine Glaxo France 1970
Cepol Torii Japan 1970
Keflex Shionogi Japan 1970
Keflex Lilly U.K. 1970
Keflex Litly U.s. 1971
Ceporex Glaxo Italy 1971
Keforal Lilly France, ltaly 1971
Oracef Lilly W. Germany 1971
Keflex Serum Impfinst Switz. 1974
Acaxina Martin Santos Spain -
Acinipan Aldon Spain -
Ambal Medical Spain -
Amplicefal Miluy Spain -
Ampligram Hermes Spain -
Ausocef Ausonia Italy -
Basporin Basileos Spain -
Bilatox Biopharma Spain -
Bioporina Biologia Marina Spain -
Brisoral Bristol-Myers - -
Cefabiot Oral Galepharma lberica Spain -
Cefadina Antibioticos Spain -
Cefadros Proter Italy -
Cefa-Iskia Iskia Spain —_
Cefaleh Ina Alvarez Gomez Spain -
Cefalekey Pereira Spain -
Cefalex-Gobens Normon Spain —
Cefalival Valles Mestre Spain -
Cefaloto Lifepharma Spain -
Cefa-Reder Reder Spain -
Cefaxin Bristol Italy -
Cefibacter Rubio Spain -
Ceflon Mulda Turkey -
Ceflor Coli Italy —
Ceforal Teva Israel -
Cepexin Glaxo - -
Cephalomax Daisan Japan -
Cephazal Hokuriku Japan -
Cepol Torii Japan —
Cepoven Glaxo Italy -
CEX Glaxo Japan -
Chemosporal Erba Italy -
Cilicef Oral Hortel Spain -
Ciponium Nippon Kayaku Japan -
Derantel Nippon Chemiphar Japan -
Devaleksin Deva Turkey -
Diabeton Teknofarma Italy -
Erifalecin Dreikehl Spain -
Erocetin Roemmers Argentina -
Esmezin Sawai Japan -
Falecina Italquimica Spain —
Farexin Lafare Italy -
Fergon Alfar Spain -
Garasin Wakamoto Japan -
Grafalex Graino Spain -
Huberlexina Hubber Spain -
Ibilex 1.B.1. Italy -

Iwalexin Iwaki Japan -



Trade Name

Janocilin
Keflex
Kelfison
Larixin
Latoral
Lefosporina
Lexibiotico
Libesporal

Llenas Biotic

Lorexina
Madlexin
Maksipor
Mamalexin
Mepilacin
Neolexina
Nilexina
Ohlexin
Oracocin
Oralexine
Oroxin
Ortisporina
Ospexin
Palitrex
Porinabis
Pracefal
Prindex
Pyassan
Rinesal
Rogeridina
Salitex
Sargetina
Sartosona
Sasperos
Sayra
Sefaleksin
Segoramin
Sencephalin
Septilisin
Syncel
Taicelexin
Talinsu!
Testaxina
Tokiolexin
Torlasporin

Wasserporina

Xahl

Raw Materials

Manufacturer

Janovich
Shionogi
Davur
Toyama
Dukron
Bicsa
Llano
Liberman
Llenas
Crosara
Meiji

Fako
Showa
Kanto
Asia
Pental
Ohta
Tobishi
Novo
Otsuka
Turro
Biochemie
Galenira
Santos
Pradel
Hosbon
Chinoin
Kissei
Roger
Banyu
Sarget
Sanomed
Schiapparelli
Legem
llsan
Takata
Takeda
Bago
Toyo Jozo
Taiyo
Ester
Bryan

Isei

Torlan
Wassermann
S.S. Seiyaku

Soidum-D-&-phenylglycine

Methy! acetoacetate

Country

Spain
Japan
Spain
Japan
Italy
Spain
Spain
Spain
Spain
ltaly
Japan
Turkey
Japan
Japan
Spain
Spain
Japan
Japan
Denmark
Japan
Spain
Austria
Yugosiavia
Spain
Spain
Spain
Hungary
Japan
Spain
Japan
France
Spain
italy
Spain
Turkey
Japan
Japan
Argentina
Japan
Japan
Spain
Spain
Japan
Spain
Spain
Japan

Zinc

Hydrogen chloride

p-Nitrobenzyl-7-aminodesacetoxycephalosporanate

Manufacturing Process

Cephalexin

Year Introduced

281

To a1 liter flask containing dimethylformamide at 0°C, wasadded 24.8 g sodium N-{2-meth-
oxycarbonyl-1-methylvinyl)-D-¢-phenylglycine (prepared from sodium D-G-phenylglycine
and methyl acetoacetate}. The mixture was cooled to -40°C and methyl chloroformate (7.5
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mi) and dimethylbenzylamine (0.26 ml) added. After stirring for 256 minutes, p-nitrobenzy!
7-aminodesacetoxycephalosporanate (32,8 g) in the form of its hydrochloride salt was added,
followed by triethylamine {12.1 ml) and dimethylformamide {140 ml) over a period of 20
minutes. The reaction mixture was stirred for 2 hours at -25°C to ~35°C, then warmed to
0°C and water {32 ml) added. To the resulant solution, hydrochloric acid (54 ml) was added
followed by zinc (21.8 g) in portions over a period of 5 minutes, the temperature being main-
tained at 5°C to 10°C. Further hydrochloric acid {35 ml) was added and the solution stirred
at 15°C to 20°C for 7 hours.

The pH was adjusted to 3.3 with triethylamineand semicarbazide hydrochjoride (9.5 g) added.
The mixture was brought back to pH 3 with further triethylamine, then stirred for 30 min-
utes at pH 3, The resultant mixture was adjusted slowly over 4 hours to pH 6.8 by addition
of triethylamine, seeding being carried out when pH 4,5 wasreached. The precipitated cepha-
lexin was filtered off, washed with dimethylformamide (200 mi) and the cephalexin re-
covered, yield 75%.
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CEPHALOGLYCIN

Therapeutic Function: Antibacterial

Chemical Name: 3-[(acetyloxy)methyl]-7-[{aminophenylacetyl)amino] -8-0x0-5-thia-1-
azabicycio[4.2.0] oct-2-ene-2-carboxylic acid

Common Name: 7(D-x-aminophenylacetylamido}-caphalosporanic acid

Structural Formula: COOH

Q N7 X CHR00CCH

CGHST}(CONH s
NH,y

Chemical Abstracts Registry No.: 3577-01-3

Trade Name Manufacturer Country Year introduced
Kefglycin Shionogi Japan 1969
Kafocin Lilly U.S. 1970

Raw Materials

D-Phenylglycine Carbobenzoxy chloride
7-Amino<ephalosporanic acid Hydrogen
isobutyl chloroformate
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Manufacturing Process

di-Phenylglycine is resolved in a conventional manner by reaction with cinchonine, frac-
tional crystallization of the resulting diastereoisomers, and acidification to release the phenyl-
glycine enantiomorphs. D-phenylgiycine, thus prepared, is reacted with carbobenzoxy
chloride in a conventional manner to produce N-carbobenzoxy-D-phenylglycine.

A 0.60 g portion of N-carbobenzoxy-D-phenylglycine is dissolved in 10 ml of dry tetra-
hydrofuran, The solution is cooled in an ice-salt bath, and to it is added 0.29 m! of tri-
ethylamine with stirring over a period of 10 minutes, followed by 0.29 ml of isobutyl
chloroformate, after which stirring is continued for 10 minutes at -5°C. During this time,
0.57 g of 7-amino-cephalosporanic acid and 0.29 m! of triethylamine are dissolved in 5 ml
of tetrahydrofuran and 5 ml of water, and the solution is centrifuged to remove a dark
sludge. The clarified solution is cooled in ice and slowly added to the reaction mixture,
and stirring is continued in the ice bath for 0.5 hour, followed by one hour at room tem-
perature.

The reaction product mixture is a homogenous solution having a pH of about 6. It is
evaporated under vacuum to a semisolid residue. To the residue are added 35 ml of water
and a few drops of triethylamine to raise the pH to 8. The aqueous solution obtained
thereby is extracted successively with 50 ml and 35 mi portions of ethy! acetate, the pH
being adjusted to 2 at each extraction with hydrochloric acid. The extracts are com-
bined, filtered, dried over sodium sulfate, stripped of solvent, and evaporated under vacuum,
The product is 7-(N-carbobenzoxy-D-x-aminophenylacetamido)cephalosporanic acid in the
form of a yellow-white amorphous solid weighing 1.10 g.

Of this material 1.0 g is dissolved in 150 ml of warm 95% ethy! alcohol. To the solution
is added 1.0 g of 5% palladium on carbon catalyst, and the mixture is hydrogenated at
room temperature and atmospheric pressure by bubbling hydrogen into it for 3 hours with
stirring. The hydrogenation product is filtered. The solid phase, comprising the catalyst
and the desired product, is suspended in ethyl acetate and water and adjusted to pH 2 with
hydrochloric acid. The suspension is filtered to remove the catalyst. The agueous phase

is separated from the filtrate, and is evaporated under vacuum to recover the desired prod-
uct, 7-(D-a-aminophenylacetamido)cephalosporanic acid.
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CEPHALORIDINE

Therapeutic Function: Antibacterial

Chemical Name: (6R-trans)-1-[[2-Carboxy-8-0x0-7-[{2-thienylacetyl)amino] -5-thia-1-azabi-
cyclo[4.2.0] oct-2-en-3-yl]l methy!] pyridinium hydroxide inner salt



284 Pharmaceutical Manufacturing Encyclopedia

Common Name: Cefaloridin

Structural Formula:

coo™
7N\
o] 2 CHz—Nv
j::nl A
U ] y —
I I 7 6 s L}
s CH,CONH s

Chemical Abstracts Registry No.: 50599

Trade Name

Ceporin
Ceporin
Cepaloridin
Kefiodin
Loridine
Ceporin
Acaporina
Aliporina
Amplicerina
Ampligram
Basporidina
Bioporina
Cefabena
Cefabiot
Cefaclox
Cefalescord
Cefalisan
Cefalobiotic
Cefalogobens
Cefalomiso
Cefamusel
Cefaresan
Ceflorin
Cepalorin
Ceporan
Ceporan
Ceproduc
CER
Cidan-Cef
Cilicef
Cobalcina
Cusisporina
Diclocef
Dinasint
Eldia
Endosporol
Enebiotico
Faredina
Filoklin
Floridin
Gencefal
Glaxoridin
Huberlexina
intrasporin
Janosina
Keflodin
Kefspor
Kelfison

Manufacturer

Glaxo

Glaxo

Glaxo

Lifly

Lilly

Glaxo

Martin Santos
Asla

Miluy

Hermes
Basileos
Biologia Marina
Jebena

Galepharma Iberica

Sigma Tau
Callol
Lifepharma
Woiner
Normon
Oftalmiso
De La Cruz
Alacan
Glaxo
Glaxo
Glaxo
Torii
Glaxo
Glaxo
Cidan
Hortel
Pradel
Norte De Espana
Medici
Proter
Legem
Cantabria
Llano
Lefere
Lifasa
Coli
Morgens
Glaxo
Hubber
Torlan
Janovich
Shionogi
Lilty
Davur

Country

U.K.
Switz.
W. Germany
France
U.S.
Italy
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
italy
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Japan
Italy
Japan
Spain
Spain
Spain
Spain
Italy
Italy
Spain
Spein
Spain
italy
Spain
Italy
Spain

Spain
Spain
Spain
Japan

Spain

Year Introduced

1964
1965
1965
1967
1968
1976
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Trade Name Manufacturer Country Year Introduced
Latorex Durron Italy -
Lauridin Crosara Italy -
Lexibiotico Llano Spain -
Libesporina Liberman Spain —
Liexina ICN - -
Lienas Biotic Llenas Spain -
Lloncefal Castillon Spain —
Poricefal Santos Spain -
Prinderin Hosbon Spain -
Rogeridina Roger Spain -
Rolexina Fedal Spain -
Sargefal Sarget France -
Sintoridyn 1.S.F. {taly -
Sporanicum Incasa-Wolff Spain -
Talinsul Ester Spain -
Tapiola Guadalupe Spain -
Testadina Bryan Spain -
Totalmicina Emyfar Spain -
Wasseridina Wassermann Spain -

Raw Materials

7-Aminocephalosporanic acid
2-Thienylacety! chloride
Pyridine

Manufacturing Process

7-Aminocephalosporanic acid (5,00 g} which passed through a 100-mesh sieve was suspended
in boiling ethyl acetate {200 mi), and 2-thienylacetyl chloride {Cagniant, Bull. Soc. Chim,
France, 1949,847) (4.42 g, 1.5 equiv.) was added in ethyl acetate (20 ml). The mixture was
boiled under reflux for 40 minutes, cooled, and filtered. Aniline {5.03 mi) was added, and
after 1 hour the mixture was extracted with 3% sodium hydrogen carbonate solution (1 x 150
ml, 2 x 100 ml, 1 x 50 ml) and the alkaline extracts washed with ethyl acetate {3 x 100 m}).
The aqueous solution was acidified to pH 1.2, and extracted with ethyl acetate (2 x 150 ml).
The ethyl acetate extract was washed with water (4 x 40 ml), dried (MgSQ4), and concentrated
in vacuo to low volume, The crude 7-2'-thienylacetamidocephalosporanic acid (2.5 g) which
separated was collected by filtration. Evaporation of the filtrate gave a further 2,68 g (71%)
of the product, which was purified by crystallization from ethyl acetate, then aqueousacetone,
MP 150°C to 157°C (decomp.).

7-2'-Thienylacetamidocephalosporanic acid (7.0 g) was suspended in water {60 ml) and stirred
with pyridine (7 ml) until the acid dissolved. The resulting solution (pH 5.9) was kept at 35°C
for 3 days, then filtered and extracted with methylene chloride (4 x 60 ml}, The methylene
chioride extract was back-extracted with a little water and the total agueous solutions were
then percolated through a column of Dowex 1 x 8 resin, (100 to 200 mesh, 150 g) in the ace-
tate form at pH 4.3. The column was washed with water until the optical rotation of the
eluate fell to zero and the etuate (500 ml) was freeze-dried. The residual white solid was dis-
solved in the minimum volume of methanol and after a few minutes the pyridine derivative
crystallized; this is the cephaloridine product,
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Arkley, V., Eardley, S. and Long, A.G.; British Patent 1,030,630; May 25, 1966; assigned to
Glaxo Laboratories, Ltd.
Higgins, H.M. Jr.; U.S. Patent 3,270,012; August 30, 1966; assigned to Eli Lilly & Co.

CEPHALOTHIN SODIUM

Therapeutic Function: Antibacterial

Chemical Name: 6R-trans-3-[(acetyloxy)methyl]-8-oxo-7-[(2-thienylacety!}amino] -5-thia-
1-azabicyclo[4.2.0] oct-2-ene-carboxylic acid sodium salt

Common Name: 7-(2-thienylacetamido)cephalosporanic acid

Structural Formula: COOH
0, N CH,0COCH,
{base)
& o 4
5 CRyCONH ]
h Il
Chemical Abstracts Registry No.: 58-71-9; 1563-61-7 (Base)

Trade Name Manufacturer Country Year Introduced
Keflin Lilly U.s. 1964
Cepovenin Hoechst/Glaxo W. Germany 1965
Keflin Lilly France 1965
Keflin Serum Impfinst. Switz. 1965
Keftin Shionogi Japan 1966
Keflin Lilly italy 1967
Keflin Lilly UK. 1969
Seffin Glaxo u.s. 1983
Averon Alfar Spain —
Averon-l Alfa Farm, ltaly —
Cephalotin Lilly W. Germany -
Cephation Meiji Japan -
Ceporacin Glaxo - -
Cepovenin Hoechst W. Germany -
CET Glaxo Japan -
Coaxin Tobishi Japan -
Loccailine Showa Japan -
Lospoven Hoechst - —
Restin Ono Japan -
Sodium Cephalotin Green Cross Japan -
Sucira N Mohan Japan -
Synclotin Toyo Jozo Japan -
Toricelosin Torii Japan -

Raw Materials

2-Thienylacetic acid Thionyl chloride
7-Aminocephalosporanic acid Sodium hydroxide

Manufacturing Process

7-(2"-Thienylacetamido)cephalosporanic acid sodium salt may be produced from 2-thienyl-
acetyl chioride, obtainable by treatment of 2-thienylacetic acid [Ernst, Berichte, 19 {1886)
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32811 with thionyl chloride in a conventional manner. The 2-thienylacety! chloride is then
reacted with 7-aminocephalosporanic acid and then converted to the sodium salt using so-
dium hydroxide.

References
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Kleeman & Engel p. 165

PDR pp.911, 1056

OCDS Vol. 1 pp. 417,420 (1977)

DOT 2 (2) 44 {1966)
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British Patent 982,252; February 3, 1965; assigned to E!i Lilly and Company

CEPHAPIRIN SODIUM

Therapeutic Function: Antibacterial

Chemical Name: 3-[{acetyloxy)methy!] -B-oxo0-7-([{(4-pyridinylthio)acety!] amino)-5-thia-1-
azabicyclo(4.2.0] oct-2-ene-2-carboxylic acid monosodium salt

Common Name: Sodium 7-(pyrid-4-ylthioacetamido)cephal osporanate
Structural Formula: COONa

N~ Xy~ CHa00CaH3

7\

SCHCONH s

Chemical Abstracts Registry No.: 24356-60-3; 21593-23-7 (Acid)

Trade Name Manufacturer Country Year introduced
Cefadyl Bristol U.S. 1974
Bristocef Bristol W. Germany 1974
Cephaloject Bristol France 1974
Cefatrexyl Essex Switz. 1974
Brisporin Bristol Italy 1976
Cefatrexyl Bristol Japan 1977
Brisfirina Bristol-Myers — -
Cefa-Lak Bristol - -
Cefatrex Bristol-Myers - -
Cefatrexil Mead-Johnson - -
Cefatrexyl Galenika Yugoslavia -
Piricef C.T. Italy -
Today Bristol-Myers - -

Raw Materials

Aminocephalosporanic acid Bromoacetyl bromide
Sodium bicarbonate 2-Mercaptopyrimidine
Sodium-3-ethyl hexanoate
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Manufacturing Process

One route is that described in U.S. Patent 3,422,100 as follows, starting with amino-
cephalosporanic acid (ACA}: 27.2 g (0.1 mol) of 7-ACA, 33.2 g (0.3 mol) of NaHCO,,
200 m! of water and 100 ml of acetone were mixed together, cooled to 0°C and stirred
rapidly while 20.1 g (0.1 mol) of bromoacetyl bromide dissolved in 100 mi of acetone was
added in one fast addition. The temperature was kept at 0° to 5°C for ten minutes, then
the ice-salt bath was removed and stirring continued for one hour as the temperature ap-
proached 25°C. The mixture was concentrated in vacuo at 20°C to one-half volume and
200 mi of water added. Two 400 ml ether extracts were made and discarded. The ague-
ous solution was covered with 200 ml of ethyl acetate and vigorously stirred and cooled
while being acidified to pH 2 with 40% phosphoric acid.

The mixture was filtered, the ethyl acetate layer separated and washed with three 100 ml
portions of water, dried over Na,SO,, filtered and treated with 30 ml of sodium 2-ethyl-
hexanoate in n-butanol (34 m! = 0.1 mol). The oil which settled out was scratched to in-
duce crystallization. After stirring for 20 minutes the product, sodium 7-(a-bromoacet-
amido)cephalosporanate, was scraped from the sides of the flask and collected. The filter
cake was washed with several portions of acetone, air dried, and dried in vacuo over P,0;.
The yield was 22.5 g and decomposed at 193°C.

A solution of 1.13 g (0.01 mol) of 2-mercaptopyrimidine and 1.06 g (0.01 mol} of sodium
carbonate dissolved in 26 ml of water was added dropwise over a period of an hour at room
temperature, to a stirred solution of 4,15 g (0.01 mol) of sodium 7-(a-bromoacetamido)-
cephalosporanate in 25 ml of water.

Stirring was continued an additional 80 minutes and then 50 ml of ethyl acetate was added.
Forty percent H;PO, was added dropwise with vigorous stirring until pH 2.5 to 3 was ob-
tained. The product crystallized immediately and was filtered off, washed several times
with water and then three times with 256 ml portions of ethyl acetate, following which it
was air dried. The yield was 2.9 g of crystals that decomposed at 167° to 168°C. The IR
and NMR spectra were consistent with the desired product, 7-[a-(2-pyrimidinylthio)acet-
amido] -cephalosporanic acid monohydrate.

An alternate route is that described in U.S. Patent 3,503,967 which uses ACA in the last
step.

Another alternative route is that described in U.S. Patent 3,578,661 uses bromomethy!-
cephalosporin as one raw material.

However the acid is prepared, the sodium salt may be prepared as described in U.S, Patent
3,503,967: Five liters of methylene chloride were added to a clean dry vessel equipped
with stirrer. 7-[a{4-pyridylthio)acetamido] cephalosporanic acid (1,000 g) was added to
the vessel, followed by 350 ml of triethylamine. The resultant solution was treated with
decolorizing charcoal for 156 minutes and filtered. A solution of sodium-3-ethyl-hexanoate
{27.3%) in butanol-methylene chloride was added to the fiitrate with stirring. Seven
thousand five hundred milliliters of acetone was added. Crystallization occurred while
stirring was continued several hours under dry conditions. The crystals were collected by
filtration, washed with large volumes of acetone, and then dried in vacuo at 50°C to yield
about 950 g of the title compound.
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Crast, L.B.Jr.; U.S, Patent 3,422,100; January 14, 1969; assigned to Bristol-Myers Company

Silvestri, H.H.and Johnson, D.A,; U.S. Patent 3,5603,967; March 31, 1970; assigned to Bris-
tol-Myers Company

Havranek, R.E. and Crast, L.B. Jr.; U.S. Patent 3,5678,661; May 11, 1971; assigned to Bristol-
Myers Company

CEPHRADINE

Therapeutic Function: Antibiotic

Chemical Name: 7-[D-2-amino-2-(1,4-cyclohexadien-1-yl)acetamido] -3-methyi-8-0x0-5-
thia-1-azabicyclo[4.2.0] oct-2-ene-2-carboxylic acid

Common Name: -—

Structural Formula: COOH
Q CH3

rlmz N7
CHCONH
s

Chemical Abstracts Registry No.: 38821-53-3

Trade Name Manufacturer Country Year Introduced
Sefril Squibb Switz, —
Eskacef SKF U.K. 1972
Velosef Squibb UK. 1972
Sefrit Von Heyden W. Germany 1973
Velocef Squibb Italy 1973
Velosef Squibb U.Ss. 1974
Anspor SKF U.s. 1974
Velosef Squibb France 1975
Eskacef SKF France 1975
Dicefalin Nippon Squibb Japan 1978
Cefro Sankyo Japan 1978
Lisacef Lisapharma Italy 1980
Askacef SKF - -
Cefamid Gibipharma Italy -
Cefosan San Carlo Italy -
Cefradex Ausonia Italy -
Cefrag Magis ltaly -
Cefro Sankyo Japan -
Cefrum San Carlo Italy -
Celex Aristochimica ltaly -
Cesporan Errekappa Italy -
Citicel C.T. Italy -
Dimacef Dima Italy -
Ecosporina Ecobi italy -
Eskacef SKF italy -
Eskacef SK Dauelsberg W. Germany -
Forticef Godecke W. Germany -

Lisacef Lisapharma Italy -
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Trade Name Manufacturer Country Year Introduced
Medicef Medici Italy -
Megacef Beytout France -
Noblitina Juste Spain -
Protocef Ripari-Gero Italy -
Samedrin Savoma Italy -

Raw Materials

D-Phenylglycine Lithium
Methy| acetoacetate Ammonia
3-Deacetoxy-7-aminocephalosporanic acid

Manufacturing Process

In a first step, D-2-amino-2-(1,4-cyclohexadienyl)acetic acid is obtained as follows. A solu-
tion of 11.0 g (72.7 mmol) of D-phenylglycine in 900 ml distilied ammonia {which has
been treated with 45 mg lithium after distillation to destroy traces of moisture) is sfowly
diluted with 370 ml dry tert-butyl alcohol.

Over a period of hours, 1.65 g lithium (3.27 eq) is added in small portions untii a perma-
nent blue color is obtained. The blue reaction mixture is then treated with 38 g of triethyl-
amine hydrochloride. The ammonia is allowed to evaporate at room temperature overnight
and the residual solvent is evaporated at reduced pressure. The white residue is taken up

in a small amount of methanol-water and added to 4 liters of cold 1:1 chloroform-acetone
to precipitate the crude product. After 20 minutes stirring the suspension is fiftered and
the white filter cake dried in vacuo; the filter cake is then pulverized and submitted once
more to the precipitation process from 1:1 chioroform-acetone.

The white, crystalline product, 11.8 g, MP 297°C (dec), [a]p -89.7° (2 N NaOH) is quan-
titatively obtained but is slightly contaminated with lithium chloride, 0.6% ionic chlorine
being found by analysis.

The product of a second step is the methy! acetoacetic ester enamine of N-2-amino-2-
(1,4-cyclohexadienyl)acetic acid sodium salt. 306 mg D-2-amino-2-(1,4-cyclohexadieny!)-
acetic acid (2.00 mmol) are dissolved by warming in a solution of 108 mg of NaOCH,
(2.00 mmol) in 4.3 ml reagent grade MeOH. 255 mg (0.24 mi, 2.20 mmol) methy! ace-
toacetate are added and the mixture refluxed for 45 minutes, The MeOH is almost totally
stripped off in vacuo. Five milliliters benzene are added and distilled off to a small resid-
ual volume. The addition and distillation of benzene is repeated to insure complete re-
moval of the MeOH and water. The product crystallizes out overnight from a small resid-
ual volume of benzene. [t is filtered off, washed with benzene, and dried in vacuo.

Yield 463 mg.

Then 3-deacetoxy-7-aminocephalosporanic acid is condensed with the abovedescribed sodium
salt in the presence of triethylamine to give cephradine.
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CERULETIDE

Therapeutic Function: Stimulant (gastric secretory)
Chemical Name: Decapeptide of empirical formula CsgH7Ny302S;
Common Name: Cerulein; caerulein

Structural Formula:
?SO;,H

L-pyroglutamyl-L-giutaminyl-L-aspartyl-L-tyrosy!-L-threonyl-glycy!-L-tryptophanyi-
L-methiony!-L-asparty!-L-phenylalaninamide

Chemical Abstracts Registry No.: 17650985

Trade Name Manufacturer Country Year Introduced
Ceosunin Kyowa Hakko Japan 1976
Takas Carlo Erba W. Germany 1978
Takus Essex Switz, 1981
Tymtran Adria U.S. 1982
Cerulex Farmitalia Erba France 1983

Raw Materials

L-Pyroglutamy!-Lglutaminyl-L-aspartyl-L-tyrosine azide
L-Threonylglycyl-L-tryptophanyl-L-methiony|-L-aspartyl-L-phenylalaninamide
Pyridine sulfuric anhydride

Sodium carbonate

Manufacturing Process

The tetrapeptide, L-pyroglutamyl-L-glutaminyl-L-aspartyl-L-tyrosine-azide (1}, is condensed
with the hexapeptide, L-threonyl-glycyl-L-tryptophanyl-L-methionyl-L-aspartyl-L-phenyl-
alaninamide (I1), having the hydroxy! of the threonyl radical blocked by an acyl radical in a
suitable soivent, such as dimethyiformamide, to obtain the decapeptide, L-pyroglutamyl-L-
glutaminyl-L-aspartyl-L-tyrosyl-L-threonyl-glycyl-L-tryptophanyl-L-methiony!-L-asparty!-L-
phenylaninamide (111} having the hydroxy group of the threonyl radical blocked by an acy!
radical. The decapeptide (Ill) is treated, at low temperature, with the complex anhydrous
pyridine sulfuric anhydride finally to obtain the decapeptide, L-pyroglutamy|-L-glutaminyl-
L-aspartyi-L-tyrosyl-L-threonyl-glycyl-L-tryptophanyl-L-methionyl-L-aspartyi-L-pheny}-
alaninamide (V) having the phenolic group of the tyrosyl radical protected by a suifate radi-
cal and the hydroxyl| of the threony! radical protected by an acyl radical,

Finally, by mild alkaline hydrolysis of the decapeptide (IV) one obtains the decapeptide
product,
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CETIEDIL

Therapeutic Function: Vasodilator (peripheral)

Chemical Name: 0-Cyclohexyl-3-thiopheneacetic acid 2-(hexahydro-1H-azepin-1-yl}ethyl
ester

Common Name: —

Structural Formula: s

ny
CHCOOC‘H2CH2-—N

Chemical Abstracts Registry No.: 14176-104; 16286-694 {Citrate)

Trade Name Manufacturer Country Year Introduced
Stratene Innothera France 1973
Stratene Sigmatau Italy 1976
Fusten Galenica Greece -
Huberdilat Hubber Spain -
Vasocet Winthrop - —

Raw Materials

Sodium metal (3-Thieny!)-acetonitrile
1-(2-Chloroethyl}-hexahydro-1H-azepine Cyclohexyl bromide

Manufacturing Process

Ina 100 ml flask fitted with a mechanical stirrer, a vertical condensor protected by a calcium
chloride stopper, a dropping-funnel and a source of nitrogen were introduced 30 ml| of hexa-
methylenephosphotriamide and 2.3 g (0.1 mol) of finely cut sodium wire. A mixture of 12.3
g (0.1 mol).of (3-thienyl)-acetonitrile and 16.3 g (0.1 mol) of cyclohexyl bromide was then
quickly added at a temperature of 20°C. The reaction mixture was then maintained under
nitrogen atmosphere and stirred for 12 hours at room temperature. The excess of sodium was
destroyed by adding 5 mi of ethano! and the organic solution was slowly poured into 100 m|
of a 1N iced solution of hydrochloric acid. The solution was extracted twice with 100 mi
ether, The ethereal phases were collected, washed with water, dried and concentrated under
reduced pressure. The crude product was then purified by chromatography on a silica column
{150 g of silica) using a 1/1 benzene/cyclohexane mixture as elution agent. The product ob-
tained was rectified by distillation.

In this manner, 3.4 gof a{3-thienyl)-Gcyclohexylacetonitrile were obtained, which represents
a yield of 16%.

The nitrite may then be hydrolyzed to cyclohexyl-(3-thieny!)acetic acid which is reacted with
1-(2<chloroethyl)-hexahydro-1H-azepine to give cetiedil. it is commonly used as the citrate.
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I.N. p. 204
Pigero!, C., De Cointet De Fillain, P., Grain, C. and Le Blat, J.; U.S. Patent 4,108,865; Aug-
ust 22, 1978; assigned to Labaz {France)

CHENODIOL

Therapeutic Function: Solubilizer for cholesterol gallstones
Chemical Name: 3,7-Dihydroxycholan-24-oic acid

Common Name: Chenodeoxycholic acid; chenic acid

Structurel Formula: HyC ﬁ
Ciy

COOH
HO” " OH
Chemical Abstracts Registry No.: 474-25.9

Trade Name Manufacturer Country Year Introduced
Chenofalk Falk W. Germany 1974
Chenofalk Pharmacolor Switz, 1974
Chenossil Giuliani Italy 1975
Chenodex 1.S.H. France 1977
Chendol Weddell U.K, 1978
Regalen Eisai Japan 1982
Chenocol Yamanouchi Japan 1982
Chenix Reid-Rowell U.s. 1983
Aholit Vetprom Yugoslavia -
Bilo litas Turkey -
Calcolise Prodes Spain -
Carbilcolina Ralay Spain -
Chelobil Oftalmiso Spain -
Chemicolina Ern Spain -
Chenar Armour-Montagu - -
Chendal Tika Sweden -
Chendix Weddell U.K. -
Chendol Weddell U.K. -
Chenoacid Falk W. Germany -
Chenodecil Aldon Spain -
Chenodex Houde France -
Chenomas Guadalupe Spain -
Chenotar Armour - -
Cholonorm Gruenenthal W. Germany -
Cholasa Tokyo Tanabe Japan -
Cholestex lkapharm Israel -
Duanox Roche - -
Fluibil Zambon Italy -
Gamiquenol Gamir Spain -
Hekbilin Hek W. Germany -
Henohol Galenika Yugosiavia -
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Trade Name Manufacturer Country Year Introduced
Kebilis Hoechst-Roussel - -
Kenolite Leurquin France -
Quenobilan Estedi Spain -
Soluston Rafa Israel -
Ulmenid Roche - -

Raw Materials

7-Acetyl-12-ketochenodeoxycholic acid
Hydrazine hydrate
Potassium hydroxide

Manufacturing Process

To 1,400 m! of an approximately 50% water/triglycol solution of the potassium salt of cheno-
deoxycholic acid, obtained by the Wolff-Kishner reduction (using hydrazine hydrate and po-
tassium hydroxide) from 50 g of 7-acetyl-12-ketochenodeoxycholic acid, 220 m| of dilute
hydrochloric acid is added to bring the pH to 2. The solution is stirred and the crude cheno-
deoxycholic acid precipitates. The precipitate is recovered and dried to constant weight at
about 60°C. About 36 g of the crude chenodeoxycholic acid, melting in the range of 126°-
129°C, is obtained.

25 g of crude chenodeoxycholic acid so obtained is dissolved in 750 mi of acetonitrile while
stirring and heating. 3 g of activated charcoal is added and then removed by suction filtering.
The resulting liquid filtrate is cooled, the pure chenodeoxycholic acid crystallizing out. The
crystals are recovered by suction filteringand the recovered crystals dried under vacuum. The
yield is 19 g of pure chenodeoxycholic acid with a meiting range of 168°-171°C.

References

Merck Index 2007

Kleeman & Engel p. 181

PDR p. 1446

DOT 8 (7) 273 (1972) & 12 (2) 62 (1976)

I.N.p. 17

REMp. 812

Maeke, S. and Rambacher, P.; U.S. Patent 4,163,017; July 31,1979; assigned to Diamait A.G.
{Germany)

CHLOPHEDIANOL

Therapeutic Function: Antitussive
Chemical Name: 2-Chloro-¢:-[2-(dimethylamino)ethyl] -¢-phenylbenzenemethano!
Common Name: Clofedanol
Structural Formula: €1 CHyCHoN(CHg),
c
|
OH

Chemical Abstracts Registry No.: 791-35-5; 511-13-7 (Hydrochloride)
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Trade Name Manufacturer Country Year introduced
Detigon Bayer W. Germany 1958
Detigon Bayer italy 1959
Ulo Riker U.S. 1960
Tussiplegyl Bayer France 1969
Colorin Nippon Shinyaku Japan 1981
Abehol Piiva Yugoslavia -
Anayok Chibi Italy -
Baltix Kobanyai Hungary -
Demax Orma Italy —
Dency! Bencard UK. -
Eletuss Serpero Italy -
Eutus Eupharma Italy -
Farmatox Cifa Italy -
Fugatox ifisa ltaly -
Gen-Tos Morgens Spain -
Gutabex Russi Italy -
Pectolitan Kettelhack Riker W. Germany -
Prontosed Francia Italy -
Refugal Bayer - -
Tigonal 1.B.P. Italy -
Tuxidin Gazzini Italy -
Tuxinil Bieffe Italy -
Ulone Riker - -

Raw Materials

o-Chlorobenzophenone Hydrogen
Acetonitrile Methy| sulfate
Sodium amide

Manufacturing Process

This compound may be produced by reacting o-chlorobenzophenone with acetonitrile in
the presence of sodium amide or another strongly basic condensing agent, to form the
nitrile of B-phenyl-g-o-chloropheny!-hydracrylic acid, which is then hydrogenated to yield
1-phenyl-1-o-chlorophenyl-3-aminopropanol-1. The latter intermediate compound is sub-
sequently dimethylated with an agent such as methyl sulfate to provide the desired end
product t-o-chlorophenyl-1-phenyl-3-dimethylaminopropanol.

References

Merck Index 2018

Kleeman & Engel p. 226

I.N. p. 244 .

REM p. 871

Lorenz, R., Gosswald, R. and Henecka, H.; U.S. Patent 3,031,377; April 24, 1962; assigned
to Farbenfabriken Bayer AG, Germany

CHLORAL BETAINE

Therapeutic Function: Sedative
Chemical Name: Adduct of chloral hydrate with betaine

Common Name: —
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Structural Formula: CCl,CH(OH);(CH,)3N*CH,C00"
Chemical Abstracts Registry No.: 2218680

Trade Name Manufacturer Country Year Introduced
Beta-Chlor Mead-Johnson U.Ss. 1963

Raw Materials

Betaine hydrate
Chloral hydrate

Manufacturing Process

An intimate mixture of betaine hydrate (67.5 g) and chloral hydrate (100 g) was warmed
to ca. 60°C when an exothermic reaction occurred and the mixture became pasty. It was
then stirred at 60°C for 30 minutes. The residue solidified on cooling and was crystallized
from a small amount of water. The product separated in hard, colorless prisms of MP
122.5° to 124.5°C (corr).

References

Merck Index 2026

Kieeman & Engel p. 184

Petrow, V., Thomas, A.J. and Stephenson, O.; U.S. Patent 3,028,420; April 3, 1962; as-
signed to The British Drug Houses Limited, England

CHLORAMBUCIL

Therapeutic Function: Antineoplastic
Chemical Name: 4-[bis{2-chloroethyl)amino] benzenebutanoic acid

Common Name: —

Structural Formula:
(CLCR,CH, ) o CR,CH,CH,COOH

Chemical Abstracts Registry No.: 305-03-3

Trade Name Manufacturer Country Year Introduced
Leukeran Burroughs-Wellcome U.S. 1957
Leukeran Wellcome W, Germany -
Leukeran Wellcome Switz. -
Amboclorin Simes Italy -
Chloraminophene Techni-Farma France -
Linfolysin 1.8.M. Italy -

Raw Materials

Acetanilide Maleic acid
Hydrogen Ethylene oxide
Phosphorus oxychloride
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Manufacturing Process

Acetanilide and maleic acid are condensed to give f-(p-acetaminobenzoyl)acrylic acid which
is hydrogenated to give methyl-y-(p-aminophenyl)butyrate. That is reacted with ethylene
oxide and then with phosphorus oxychloride to give the methyl ester which is finally hy-
drolyzed to give chlorambucil.
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Phillips, A.P. and Mentha, JW.; U.S. Patent 3,046,301; July 24, 1962; assigned to Burroughs
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CHLORAMPHENICOL

Therapeutic Function: Antimicrobial

Chemical Name: D{-)-threo-2,2-dichloro-N- [ hydroxy-a-(hydroxymethy!)-p-nitrophenethyl] -
acetamide

Common Name: —

Structural Formula: NO,

HOCH
|
ml:nncocnm2
CHo0H

Chemical Abstracts Registry No.: 56-75-7

Trade Name Manufacturer Country Year Introduced
Leukomycin Bayer W, Germany -
Chloromycetin Warner-Lambert Switz. -
Chloromycetin Parke-Davis U.S. 1949
Chioramphenicol MSD-Chibret France 1954
Econochlor Sol Alcon u.S. 1975
Amboken Gedeon Richter Mexico -
Amphicol McKesson U.s. -
Antacin Sumitomo Japan -
Aquamycin Winzer W. Germany -
Bemaco! Int’l. Multifoods U.S. -
Berlicetin Ankerwerk E. Germany -
Biocetin Tasman Vaccine U.K, -
Biophenicol Biochemie Austria -
Cafenolo Benvegna Italy -
Catilan Hoechst W. Germany -

Cebenicol Chauvin-Blache France —



Trade Name

Chemicetina -
Chemyzin
Chlomin
Chloramex
Chloramol

Chloramphenicol-POS

Chlorasol
Chlora-Tabs
Chloricol
Chlornitromycin
Chlorocid
Chloromycetin
Chloronitrin
Chloroptic
Chlorsig
Chioramidina
Clorbiotina
Clorofenicina
Clorosintex
Cylphenicol
Desphen
Detreomine
Devamycetin
Dextromycin
Doctamicina
Farmicetina
Globenicol
Glorous
Halomycetin
Hortfenicol
Ismicetina
Isophenicol
Kamaver
Kemicetin
Kemicetine
Kemicetine
Kemicetine
Kemicetine
Kemicotine
Kioromisin
Labamicol
Levomycetin
Lomecitina
Loromisin
Medichol
Micochlorine

Misetin
Mycetin
Mychel
Mycinol
Neocetin
Novochlorcap
Novaphenicol
Novophenicol
Oftakloram
Oftalent
Oleomycetin
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Manufacturer

Erba
S.A.T.
Knoll
Dumex
Protea
Ursapharm
Evsco
Evsco
Evsco
Farmakhim
Egyt
Sankyo
Jenapharm
Allergan
Sigma
Arco
Wassermann
Antibioticos
Angelini
Trent
Despopharm
Polfa
Deva
V.N.I.Kh.F.J.
Docta
Erba
Gist-Brocades
Sanwa
Kwizda
Hortel
1.8.M.
Bouchara
Engelhard
Aesca
Fujisawa
Erba
Vifor
1.C.N.
Erba
Biofarma
Labatec
Provita
Locatelli
Atabay
Copanos
Continental
Pharma
Dif-Dogu
Farmigea
Rachelle
Horner
Uranjium
Novopharm
Nova
Solac
Tan
Weifa
Winzer

Country

Italy
Italy

W. Germany
Denmark
Australia
W. Germany
U.S.

u.s.

U.s.
Bulgaria
Hungary
Japan

E. Germany
uU.s.
Austraiia
Switz.
Spain
Spain
Italy
U.S.
Switz.
Poland
Turkey
USSR
Switz,
Italy
Japan
Austria
Spain
Italy
France
W. Germany
Austria
Japan
Italy
Switz.
Canada
U.K.
Turkey
Switz.
Austria
Italy
Turkey
U.S.

Belgium
Turkey
Italy
U.S.
Canada
Turkey
Canada
Canada
France
Turkey
Norway
W. Germany

Year Introduced
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Trade Name Manufacturer Country Year Introduced
Ophtaphenicol Faure France -
Oralmisetin Mulda Turkey -
Otachron Alpine Austria -
Otomycin Pliva Yugoslavia -
Pantovernil Heyden W. Germany -
Paraxin Boehr/Mann. W. Germany -
Paraxin Yamanouchi Japan -
Pedimycetin T.E.M.S. Turkey -
Pentamycetin Pentagone Canada -
Pentocetine Ibsa Switz, -
Rivomycin Rivopharm Switz. -
Romphenit Zeria Japan -
Septicol Streuli Switz. -
Serviclofen Servipharm Switz. -
Sificetina Sifi Italy -
Sno-Paenicol Smith & Nephew UK. -
Sopamycetin Pharbec Canada -
Spersanicol Dispersa Switz. -
Suismycetin Lagap Switz. -
Synthomyecetin Abic Israel -
Tevocin Tevcon u.s. -
Thilocanfol Thilo W. Germany -
Tifomycine Roussel France -
Veticol Copanos u.s. -
Viceton Int’l, Muitifoods U.s. -
Viklorin tisan Turkey -
Vitaklorin litas Turkey -

Raw Materials

299

Sodium Benzaldehyde
B-Nitroethanol Nitric acid
Methy! dichioroacetate Hydrogen

Acetic anhydride

Manufacturing Process

Chloramphenicol may be prepared by fermentation or by chemical synthesis. The fermen-
tation route to chioramphenico! is described in U.S. Patents 2,483,871 and 2,483,892. To
quote from U.S. Patent 2,483,892: The cultivation of Streptomyces venezuelae may be
carried out in a number of different ways. For example, the microorganism may be cul-
tivated under aerobic conditions on the surface of the medium, or it may be cultivated be-
neath the surface of the medium, i.e., in the submerged condition, if oxygen is simul-
taneously supplied.

Briefly stated, the production of chloramphenicol by the surface culture method involves
inoculating a shallow layer, usually less than about 2 ¢cm, of a sterile, aqueous nutrient me-
dium with Streptomyces venezuelae and incubating the mixture under aerobic conditions
at a temperature between about 20° and 40°C, preferably at room temperature (about
25°C), for a period of about 10 to 15 days. The mycelium is then removed from the lig-
uid and the culture liquid is then treated by methods described for isolating therefrom the
desired chloramphenicol.

The synthetic route to chloramphenicol is described in U.S. Patent 2,483,884 as follows:
1.1 g of sodium is dissolved in 20 cc of methanol and the resuiting solution added to a
solution of 5 g of benzaldehyde and 4.5 g of -nitroethanol in 20 cc of methanol. After
standing at room temperature for a short time the gel which forms on the mixing of the
reactants changes to a white insoluble powder. The precipitate is collected, washed with
methanol and ether and then dried. The product thus produced is the sodium salt of
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1-phenyi-2-nitropropane-1,3-diol.

Eighteen grams of the sodium salt of 1-phenyl-2-nitropropane-1,3-diol is dissolved in 200 cc
of glacial acetic acid. 0.75 g of palladium oxide hydrogenation catalyst is added and the
mixture shaken at room temperature under three atmospheres pressure of hydrogen over-
night. The reaction vessel is opened, 2.5 g of 10% palladium on carbon hydrogenation
catalyst added and the mixture shaken under three atmospheres pressure of hydrogen for

3 hours. The catalyst is removed from the reaction mixture by filtration and the filtrate
concentrated under reduced pressure. Fifty cubic centimeters of n-propanol is added to
the residue and the insoluble inorganic salt removed by filtration.

The filtrate is treated with excess hydrochloric acid and evaporated to obtain a pale yetlow
oil. Five grams of the oil thus obtained is treated with 15 cc of saturated potassium car-
bonate solution and the mixture extracted with 50 cc of ether, then with 30 cc of ethyl
acetate and finally with two 30 cc portions of ethanol. Evaporation of the solvent from
the extract gives the following quantities of the desired 1-phenyl-2-aminopropane-1,3-diol:
05g,10gand 3.14g.,

1.7 g of 1-phenyl-2-aminopropane-1,3-diol is treated with 1.6 g of methyl dichloroacetate
and the mixture heated at 100°C for 1% hours, The residue is washed with two 20 cc por-
tions of petroleum ether and the insoluble product collected. Recrystallization from ethyl
acetate yields the desired (dl}-reg.-1-phenyl-2-dichloroacetamidopropane-1,3-diol in pure
form; MP 154° to 156°C.

Five hundred miiligrams of (dl)-reg.-1-pheny!-2-dichloroacetamidopropane-1,3-dio! is added
to a solution consisting of 1 cc of pyridine and 1 cc of acetic anhydride and the resulting
reaction mixture heated at 100°C for 2 hour. The reaction mixture is evaporated to dry-
ness under reduced pressure and the residue taken up in and crystallized from methanol.
Recrystallization from methanol produces the pure diacetate of (dl)-reg.-1-phenyl-2-dichloro-
acetamidopropane-1,3-diol (MP 94°C),

Two hundred milligrams of the diacetate of (dl)-reg.-1-phenyl-2-dichloroacetamidopropane-
1,3-diol is added to a mixture consisting of 0.25 cc of concentrated nitric acid and 0.25 cc
of concentrated sulfuric acid at 0°C. The reaction mixture is stirred until solution is com-
plete, poured onto 25 g of ice and the mixture extracted with ethyl acetate., The ethyl
acetate extracts are evaporated under reduced pressure and the diacetate of (dl)-reg.-1-p-
nitropheny!-2-dichloroacetamidopropane-1,3-dicl so produced purified by recrystallization

from ethanol; MP 134°C.
7
NO;@-CH-—-—CH—CH;O—C—CH;
! |

o NH

| |
c=0 C=0
| {

CH,  CHCl

Five hundred milligrams of the diacetate of (di)-reg.-1-p-nitrophenyl-2-dichloroacetamido-
propane-1,3-diol is dissolved in a mixture consisting of 25 cc of acetone and an equal vol-
ume of 0.2 N sodium hydroxide solution at 0°C and the mixture allowed to stand for one
hour, The reaction mixture is neutralized with hydrochloric acid and evaporated under
reduced pressure to dryness. The residue is extracted with several portions of hot ethylene
dichloride, the extracts concentrated and then cooled to obtain the crystalline (dl)-reg.-1-
p-nitrophenyi-2-dichloroacetamidopropane-1,3-diol; MP 171°C.

References

Merck Index 2035
Kleeman & Engel p. 185
PDR pp. 1321, 1379, 1606, 1999



Chloramphenicol Palmitate 301
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REM p. 1208

Bartz, Q.R.; U.S. Patent 2,483,871; October 4, 1949; assigned to Parke, Davis & Company

Crooks, H.M., Jr., Rebstock, M.C., Controulis, J. and Bartz, Q.R.; U.S. Patent 2,483,884;
October 4, 1949; assigned to Parke, Davis & Company

Ehrlich, J., Smith, R.M. and Penner, M.A.; U.S. Patent 2,483,892; October 4, 1949; as-
signed to Parke, Davis & Company

Carrara, G.; U.S. Patent 2,776,312; January 1, 1957

Slack, R.; U.S. Patent 2,786,870; March 26, 1957; assigned to Parke, Davis & Company

CHLORAMPHENICOL PALMITATE

Therapeutic Function: Antibacterial; antirickettsial

Chemical Name: D(-)-threo-1-p-nitrophenyi-2-d ichloroacetamido-3-palmitoyloxypropane-
10l

Common Name: —

Structural Formula: (I)
OH NH-C~CHCl,

| | $
]
No,@-cu ~CH~CH,0~C~CysHa,

Chemical Abstracts Registry No.: 5630438

Trade Nme Manufacturer Country Year Introduced
Chloromycetin Parke Davis U.s. 1951
B-CP Biockema Switz, —
Berlicetin Ankerwerk E. Germany -
Chlorambon Bickema Switz. -
Chloromisol Maipe Spain -
Colimycin Biofarma Turkey -
Detreopal Polfa Poland -
Hortfenicol Hortel Spain -
Levomicetina Lepetit Italy -
Paidomicetina Lafare ltaly -
Protophenicol Arco Switz. -
Sintomicetina Lepetit - -

Raw Materials

Palmitoy! chloride
Chioramphenicol

Manufacturing Process

1,674 g of palmitoy! chloride is added to 1,870 g of D{-)-threo-1-p-nitrophenyl-2-dichloro-
acetamidopropane-1,3-diol (chloramphenicol) in 2,700 cc of pyridine and the solution stirred
for 1 hour. The mixture is poured into 16 liters of water and the solid collected. Recrystal-
lization of the crude product from benzene yields the desired D{+)-threo-1-nitropheny|-2-
dichloroacetamido-3-palmitoyloxypropane-1-ol in pure form: MP 90°C,
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CHLORCYCLIZINE

Therapeutic Function: Antihistaminic
Chemical Name: 1-[(4-Chloropheny!}phenylmethyl] -4-methylpiperazine

Common Name: Histachlorazine

Structural Formula:
(|:H c1
N,

Chemical Abstracts Registry No.: 82-93.9; 1620-21-9 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Perazil Burroughs-Wellcome U.Ss. 1949
Di-Paralene Abbott u.s. 1950
Histantin Burroughs-Wellcome - -
Histofax Burroughs-Wellcome UK. -
Mantadil Burroughs-Wellcome u.s. -
Prurisedine Couvreur Belgium -
Trihistan Revit Switz. -
Trihistan Gea Denmark -
Trihistan Weifa Norway -

Raw Materials

4.Chlorobenzhydryl chioride
Methyl piperazine

Manufacturing Process

0.08 mol (19 g) of 4chlorobenzhydry! chloride and 0.16 mol {16 g) of methylpiperazine were
mixed in about 20 cc of dry benzene. The flask containing the reaction mixture was covered
by a watch glass and set in a steam bath, and heating was continued for 6 hours. The contents
of the flask were partitioned between ether and water and the ethereal layer was washed with
water until the washings were neutral. The ethereal layer was extracted successively with 30-
and 10cc portionsof 3N hydrochloricacid. On evaporation of the ether layer there remained

a residue of 2,56 g, The aqueous extracts were united and basified with concentrated alkali.
The oily base was taken into ether and dried over potassium carbonate. On evaporation of
the ether, N-methyl-N'-(4chlorobenzhydryl) piperazine wasrecovered in the form of a viscous
oil in 76% yield. The N-methyl-N'-(4-chlorobenzhydryl) piperazine was dissolved in absolute
alcohol and ethanolic hydrogen chloride added in excess. The dihydrochioride crystallized
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onaddition of absolute ether and was recrystallized from the same solvent mixture in the form
of fongish prisms melting at about 216°C,
References

Merck Index 2045
Kleeman & Engel p. 188
PDR p. 754

OCDS Vol. 1 p. 58 (1977}
I.N, p. 211

REM p. 1132

Baitzly, R. and Castillo, J.C.; U.S. Patent 2,630,435; March 3, 1953; assigned to Burroughs-
Wellcome & Co. (U.S.A.) Inc.

CHLORDANTOIN

Therapeutic Function: Topical antifungal
Chemical Name: 5-(1-Ethylpentyl}-3-[{trichloromethyl}thio] -2 4-imidazolidinedione
Common Name: Clodantoin

Structural Formula: C, Hy

J: H
CHa(CHy ) 5CH N\(o
L—N
0 \sccly

Chemical Abstracts Registry No.: 5588-20-5

Trade Name Manufacturer Country Year introduced
Sporostacin Ortho U.s. 1960
Sporostacin Ortho U.K. -
Gynelan Eisai Japan -

Raw Materials

Perchloromethyl mercaptan
5-(1-Ethylpentyl}hydantoin sodium sait

Manufacturing Process

Perchloromethylmercaptan is reacted with the sodium salt of 5-(1-ethylpentyl)hydantoin.
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Kittleson, A.R.; U.S. Patent 2,553,770; May 22, 1951; assigned to Standard Oil Develop-
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Hawley, R.S., Kittleson, A.R. and Smith, P.V. Jr.; U.S. Patent 2,553,775; May 22, 1951;
assigned to Standard Oil Development Company



304 Pharmaceutical Manufacturing Encyclopedia

CHLORDIAZEPOXIDE HYDROCHLORIDE

Therapeutic Function: Tranquilizer

Chemical Name: 7-chloro-N-methyl-5-phenyl-3H-1,4-benzodiazepin-2-amino-4-oxide hydro-
chloride

Common Name: Metaminodiazepoxide hydrochloride; methaminodiazepoxide hydrochio-
ride

Structural Formula: NHCH;

N -—
{base)

ct =N
Cefs ©

Chemical Abstracts Registry No.: 438-41.5; 58-25-3 (Bass)

Trade Name Manufacturer Country Year introduced
Librium Roche W. Germany 1960
Librium Roche U.s. 1960
Librium Roche Switz, 1960
Librium Sauter UK. 1960
Librium Roche France 1961
Librium Roche Italy 1961
SK-Lygen SKF U.S. 1976
Diazachel Rachelle uU.s. 1976
A-Poxide Abbott U.Ss. 1977
Zetran Hauck U.s. 1978
Balance Yamanouchi Japan -
Bent Pharma. Farm. Spec. Italy -
Benzodiapin Lisapharma Italy -
Binomil Uriach Spain -
Cebrum Cifa Italy -
Chemdipoxide Chemo-Drug Canada -
Chlordiazachel Rachelle U.Ss. -
Contol Takeda Japan -
Diapax Therapex Canada -
Dolibrax Rache France -
Elenium Palfa Poland -
Endequil Panther-Osfa Italy -
Equibral Ravizza Italy -
Gene-Poxide Franca Canada -
Huberplex Hubber Spain -
I-Liberty {-Pharmacal U.S. -
Labican Boniscontro-Gazzone Italy -
Lentotran Farm Patria Portugal -
Lixin 1.S.M. Italy -
Medilium Medic Canada -
Murcil Reid-Provident U.S. -
Napoton Chemimportexport Rumania -
Normide Inibsa Spain -
Novopoxide Novopharm Canada -
Omnalio Estedi Spain -
Peast C Sawai Japan -
Protensin Elliott-Marion Canada -
Psicofar Terapeutico Italy -
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Trade Name Manufacturer Country Yaar introduced
Psicoterina Francia Italy -
Radepur Arzneimittelwerk Dresden E. Germany -
Reliberan Geymonat Sud Italy -
Relium Riva Canada -
Risolid Dumex Denmark ’ -
Sakina Causytn Italy -
Sereen Foy U.S. -
Smail Saita {taly -
Solium Horner Canada -
Sophiamin Santen Japan -
Trakipearl Hishiyama Japan -
Tropium D.D.S.A. U.K. -
Untensin Pharmador S. Africa -
Via-Quil Denver Canada -

Raw Materials

2-Amino-5chlorobenzophenone Hydroxylamine
Chloroacetyl chioride Methylamine
Hydrogen chloride

Manufacturing Process

A mixture of 202 g 2-amino-5-chlorobenzophenone, 190 g hydroxylamine hydrochloride,
500 cc pyridine and 1,200 cc alcohol was refluxed for 16 hours, then concentrated in vacuc
to dryness. The residue was treated with a mixture of ether and water, The water was
separated, the ether layer containing a considerable amount of precipitated reaction prod-
uct was washed with some water and diluted with petroleum ether. The crystalline reac-
tion product, 2-amino-5-chlorobenzophenone-a-oxime, was filtered off. The product was
recrystallized from a mixture of ether and petroleum ether forming colorless prisms, MP
164° to 167°C.

To a warm solution (50°C) of 172.5 g (0.7 mol) of 2-amino-5-chlorobenzophenone-a-oxime
in one liter glacial acetic acid were added 110 cc (1.47 mols) chloroacety! chloride. The
mixture was heated for 10 minutes at 50°C and then stirred at room temeprature for 15
hours. The precipitated yellow prisms, 2-chloromethyl-4-phenyl-6-chioroquinazoline 3-ox-
ide hydrochloride, were filtered off, melting range 128° to 150°C with dec.

The acetic acid mother liquor, containing the rest of the reaction product, was concen-
trated in vacuo. The residue was dissolved in methylene chloride and washed with ice cold
sodium carbonate solution. The organic solution was dried, concentrated in vacuo to a
small volume and diluted with ether and petroleum ether, Fine yellow needles of 2-chloro-
methy!-4-phenyi-6-chloroquinazoline 3-oxide precipitated. The pure base was recrystal-
lized from a mixture of methylene chloride, ether and petroleum ether, MP 133° to 134°C.

Ninety-eight grams of 6-chloro-2-chloromethyl-4-phenyiquinazoline 3-oxide hydrochloride
were introduced into 600 cc of ice cold 26% methanolic methylamine, The mixture was
initially cooled to about 30°C and then stirred at room temperature. After 15 hours the
reaction product which precipitated was fiftered off. The mother liquor was concentrated
in vacuo to dryness. The residue was dissolved in methylene chloride, washed with water
and dried with sodium sulfate. The methylene chloride solution was concentrated in
vacuo and the crystalline residue was boiled with a small amount of acetone to dissolve
the more soluble impurities. The mixture was then cooled at 5°C for 10 hours and fil-
tered. The crystalline product, 7-chloro-2-methylamino-5-phenyl-3H-1,4-benzodiazepine
4.oxide, was recrystallized from ethanol forming light yeliow plates, MP 236° to 236.5°C.

A solution of 7-chloro-2-methylamino-5-phenyl-3H-1,4-benzodiazepine 4-oxide in an equiv-
alent amount of methanolic hydrochloric acid was diluted with ether and petroleum ether.
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The precipitated hydrochloride was filtered off and recrystallized from methanol, MP
213°C.

References

Merck Index 2049

Kieeman & Engel p. 188

PDR pp. 993, 1510, 1606, 1723, 1999

OCDS Vol. 1 p. 365 (1977) & 2 p. 401 (1980)

DOT 9 (6) 236 {1973)

REM p. 1061

Sternbach, L.H.; U.S. Patent 2,893,992; July 7, 1959; assigned to Hoffmann-LaRoche, Inc.

CHLORHEXIDINE

Therapseutic Function: Antimicrobial

Chemical Name: N,N"-bis(4-chlorophenyl)-3,12-diimino-2 /4,11,13-tetraazatetradecane-di-
imidamide

Common Name: 1,6-di{4’-Chlorophenyldiguanido)hexane

Structural Formula:
c14©—m¢ﬁm|:|}m (CHp) GNH(IiNH(I:INHOCI
NH NH NH NH

Chemical Abstracts Ragistry No.: 55-56-1

Trade Name Manufacturer Country Year introduced
Hibiclens Stuart U.s. 1976
Hibitane 1.C.I. France 1976
Corsody! 1.C.L. U.K. 1977
Souplens Chauvin-Blache France 1978
Hibitane Stuart u.s. 1979
Hibistat ICi uU.s. 1980
Abacil Poifa Poland —
Aseptigel Medicornea France -
Bactigras Smith & Nephew U.K. -
Biotensid Arcana Austria -
Cetal Orapharm Australia -
Chlorhexamed Blendax W. Germany -
Chlorohex Geistlich Switz. -
Dacrine Chibret France -
Dentosmin VEB Leipz. Arz, E. Germany -
Desmanol Schulke & Mayr W. Germany -
Desocort Chauvin-Blache France -
Diaiens Chauvin-Blache France -
Eludril Inava France -
Hexadol Green Cross Japan -
Hibiscrub IC1-Pharma France -
Hibiscrub ICH Japan -
Hibitane Sumitomo Japan -
Larylin Beiersdorf W. Germany -

Lisium Brunton Chemists U.K. -
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Trade Name Manufacturer Country Year Introduced
Manusan Polfa Poland -
Maskin Maruishi Japan -
Nolvasan Fort Dodge U.Ss. -
Oronine Otsuka Japan -
Pabron Taisho Japan -
Plac Out Bernabo Argentina -
Plak-Out Hawe-Neos Switz. -
Plurexid Sythemedica France -
Rhino-Blache Chauvin-Blache France -
Rotersept Roter Neth. -
Scarlene Chauvin-Blache France -
Secalan Zyma Switz, -
Septalone Abic Israel -
Sterilone Roter Neth. -
Trachitol Engelhard W. Germany -
Vitacontact Faure France -

Raw Materials

Hexamethylene bis-dicyandiamide
p-Chioroaniline hydrochloride

Manufacturing Process

25 parts of hexamethylene bis-dicyandiamide, 35 parts of p-chloroaniline hydrochloride and
250 parts of B-ethoxyethanol are stirred together at 130°C to 140°C for 2 hours under reflux,
The mixture is then cooled and fiitered and the solid is washed with water and crystallized
from 50% aqueous acetic acid. 1,6-di{N,N;'-p-chlorophenyldiguanido-Ng,Ns'thexane dihydro-
chloride is obtained as coloriess plates of MP 258°C to 260°C.

The following is an alternative route: 19.4 parts of p-chlorophenyldicyandiamide, 9.4 parts
of hexamethylenediamine dihydrochioride and 100 parts of nitrobenzene are stirred together
and heated at 150°C to 160°C for 6 hours. The mixture is cooied, diluted with 200 parts of
benzene and filtered. The solid residue is washed with benzene and crystallized from 50%
aceticacid. 1,6-di{N;, N;p-chlorophenyldiguanido-Ng,Ns'}hexane dihydrochloride is obtained.

References

Merck Index 2057

Kieeman & Engel p. 189

PDR p. 1781

I.N.p. 212

REM p. 1159

Rose, F.L. and Swain, G.; U.S. Patent 2,684,924; July 27, 1954; assigned to Imperial Chemi-
cal Industries, Ltd.

CHLORISONDAMINE CHLORIDE

Therapeutic Function: Antihypertensive

Chemical Name: 4,56,7-Tetrachloro-1,3-dihydro-2-methyl-2-[2-({trimethylammonio)ethyl] -
2H-isoindolium dichloride

Common Name: Chlorisondamine dimethochloride
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Structural Formula:

€1 CHy  CHy
c1 | Iy
NCHzcﬂzr!i—CHs 201
CH
c1 3
c1
Chemical Abstracts Registry No.: 69-27-2
Trade Name Manufacturer Country Year Introduced
Ecolid Chloride Ciba u.s. 1956
Raw Materiais
3.,4,5,6-Tetrachlorophthalic anhydride Methyl iodide
2-Dimethylaminoethyl amine Silver chloride

Lithium aluminum hydride
Manufacturing Process

50 parts by weight of 3,4 5 ,6-tetrachlorophthalic anhydride is added with stirring and cooling
to 30 parts by volume of 2-dimethylaminoethyl amine. The mixture is heated at 170°C for 4
minutes and the oily residue then dissolved in 200 parts by volume of hot ethanol, On cool-

ing, N-(2'dimethylaminoethy!}-3,4 5 6-tetrachlorophthalimide separates. |t crystallizes from
ethanol and melts at 184°-186°C.

6 parts by weight of N-(2'-dimethylaminoethyl)-3,4,5 6-tetrachlorophthaiimide is extracted
continuously with 300 parts by volume of dry ether in which have been dissolved 3.1 parts

by weight of lithium aluminum hydride. After 48 hours the excess lithium aluminum hydride
is destroyed by cautious addition of 9 parts by volume of ethyl acetate while stirring. There
is then added in succession with stirring 3 parts by volume of water, 6 parts by volume of 156%
aqueous sodium hydroxide and 9 parts by volume of water. The granuler precipitate of lithjum
and aluminum salts are filtered and washed with ether. The ether is distilled off, yielding

the crude, oily 4,5 6,7 tetrachloro-2-{2'-dimethylaminoethyl)-isoindoline. The above base is
dissolved in 25 parts by volume of 90% ethanol and refluxed 2 hours with 6 parts by volume
of methyl iodide. 4,5,6,7-tetrachioro-2-(2'-dimethylaminoethyl)-isoindoline dimethiodide
separates during the reaction. It is collected by filtration and recrystallized from a mixture

of ethanol and water; MP 244°-246°C,

45 6,7 tetrachloro-2-(2'-dimethylaminoethyl) -isoindoline dimethochloride is prepared by
shaking an aqueous solution of the dimethiodide with an excess of freshly prepared silver
chloride and evaporating to dryness the aqueous solution after removal of the silver salts.
45 6,7 -tetrachloro-2-(2'-dimethylaminoethyl}-isoindoline dimethochloride is recrystallized
from ethanol-ethylacetate; MP 276°-280°C.

References

Merck Index 2068

I.N.p. 213

Huebner, C.F.; U.S, Patent 3,025,294; March 13, 1962; assigned to Ciba Pharmaceutical
Products, inc.

CHLORMERODRIN

Therapeutic Function: Diuretic
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Chemical Name: 1-[3-({Chloromercuri)-2-methoxypropyi] urea
Common Name: Chlormeroprin

Structural Formula: CngCH2FHCH2NHﬁNH2
OCH3 (o]

Chemical Abstracts Registry No.: 62-37-3

Trade Name Manufacturer Country Year Introduced
Neohydrin Lakeside U.s. 1952
Asahydrin Pharmacia Sweden -
Bucohydral Vifor Switz. -
Mercloran Parke Davis u.s. -

Merilid Pharmacia Sweden -

Oricur Medix Denmark -
Orimercur Reder Spain —
Ormerdan Parke Davis U.S. -

Raw Materials

Allyl urea
Mercuric acstate
Sodium chloride

Manufacturing Process

To arefluxing solution of 100 g of allyl urea and 600 m| of absolute methanol there was added
with stirring a suspension of 319 g of mercuric acetate and 600 m! of absolute methanol and
60 ml of glacial acetate acid; complete solution resulted. After 6 hours of refluxing, the solu-
tion was cooled and clarified by filtration, To this solution there were added 50 g of sodium
chloride and 240 ml of water. After a short time a heavy white precipitate settled out. This
precipitate, which wes 3<chloromercuri-2-methoxy-propylurea, was filtered, washed and dried.

References

Merck Index 2071

Kleeman & Engel p. 191

I.N.p.213

REM p. 489

Foreman, E.L; U.S. Patent 2,635 983; April 21, 1953; assigned to Lakeside Laboratories, Inc.

CHLORMEZANONE

Therapeutic Function: Tranquilizer
Chemical Name: 2-(4-Chiorophenyl)tetrahydro-3-methyl-4H-1 3-thiazin-4-one 1,1 dioxide
Common Name: Chloromethazanone

Structural Formula: [
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Chemical Abstracts Registry No.: 80-77-3

Trade Name Manufacturer Country Year introduced
Trancopal Winthrop-Breon uU.s. 1958
Supotran Winthrop France 1965
Alinam Lucien France -
Chlomedinon Taiyo Japan —_
Lumbaxot Aldo Union Spain -
Metsapal f.eiras Turkey -
Muscotal Farmos Finland —_
Muskel Winthrop W. Germany -
Myolespen Dojin Japan -
Relizon Mochida Japan -
Rexan L.abif italy -
Ritaquit Guidotti Italy -
Tanafol AMS.A, Italy -
Trancote Sawai Japan -
Transanate Teikoku Japan -

Raw Materials

4-Chlorobenzaldehyde Methylamine
B-Mercaptopropionic acid Potassium permanganate

Manufacturing Process

A solution of 4-chiorobenzaidehyde is reacted with $-mercaptopropionic acid and with
methylamine. The mixture is refluxed in benzene and water is removed from an overhead
separator. The reaction mixture was cooled, washed with difute ammonium hydroxide and
water, and the benzene was removed by distillation in vacuo. The oily residue was taken
up in ether from which it crystallized. The precipitate was recrystaitized twice from ether
to vield 2-(4-chiorophenyl}-3-methyl-4-metathiazanone.

A solution of 11.2 g of potassium permanganate in 100 m! of warm water was added drop-
wise to a well stirred solution of 10 g of 2-(4-chlorophenyl)-3-methyl-4-metathiazanone in
50 ml of glacial acetic acid. The temperature was kept below 30°C with external cooling.
An agueous sodium bisulfite solution was then added to remove the manganese dioxide.
The thick whitish oil which separated was taken up in chloroform and the extract was
washed with water. Removal of the chloroform by distillation in vacuo yielded an oily
residue which solidified. The solid was recrystallized from isopropyl alcohol to give 5 g

of the product, 2-(4-chloropheny!}-3-methyl-4-metathiazanone-1,1-dioxide, MP 116.2° to
118.6°C (corr.).

References

Merck Index 2072

Kieeman & Enge! p. 191

PDR p. 1934

DOT 9 (6) 243 (1973)

I.N.p.214

REM p. 1074

British Patent 815 203; June 17, 1959; assigned to Sterling Drug, Inc.

CHLOROPROCAINE HYDROCHLORIDE

Therapeutic Function: Local anesthetic
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Chemical Name: 4-amino-2-chlorobenzoic acid 2-diethylaminoethy! ester hydrochloride

Common Name: —

Structural Formula:
KN COOCH,CH N (C4Hy) 9 . HCL
c1

Chemical Abstracts Registry No.: 385889-7; 133-164 (Base)

Trade Name Manufacturer Country Year Introduced
Nesacaine Astra Us. 1956
Nesacaine Pennwalt u.s. -
Nesacaine Strasenburgh uU.S. -
Halestyn - - -
Piocaine Teikoku-Nagase Japan -

Raw Materials

2-Chloro-4-amino benzoic acid Thionyl chloride
B—Diethy| amino ethanol Hydrogen chloride

Manufacturing Process

In the first step, 2-chloro-4-aminobenzoy! chloride hydrochioride is prepared by refluxing

a mixture of 25 cc of purified thiony! chloride and 10 g of 2-chloro-4-aminobenzoic acid
until all of the solid has gone into solution. To the cooled solution is added 150 cc of dry
ethyl ether, A brisk stream of dry hydrogen chioride is passed into the solution until the
precipitation of 2-chioro-4-aminobenzoyl chloride hydrochloride is complete. The acy!
halide is removed by filtration and dried in a vacuum desiccator.

I the second step, the diethylaminoethyl 2-chloro-4-aminobenzoate hydrochloride is pre-
pared hy refluxing equimotar proportions of the hydrochloride of §-diethylaminoethanol in
a suitable inert solvent such as a mixture of dry toluene and tetrachloroethane and the
hydrochloride of 2-chloro-4-aminobenzoy! chloride until the reaction as indicated by the
cessation of hydrogen chioride evolution is compiete. The supernatant solvents are de-
canted from the reaction product which can be conveniently purified by crystallization
from absolute ethanol.

An alternative purification can be effected by dissolving the reaction product in water. The
wster base is liberated by rendering the clarified agueous solution alkaline. Removal of the
base from the alkaline solution is achieved by extraction with a suitable solvent such as
benzene or ether. The pure hydrochloride of diethylaminoethyl 2-chioro-4-aminobenzoate
is then precipitated from the dried extract by the addition of dry hydrogen chloride. Af-
ter removal by filtration and recrystallization from ethanol it is found to have a melting
point of 173° to 174°C.

References

Merck Index 2131

Kleeman & Engel p. 193

PDR p.594

OCDS Vol. 1 p. 11 (1977)

IN.p.220

REM p. 1050

Marks, H.C. and Rubin, M.1,; U.S. Patent 2 ,460,139; January 25, 1949; assigned to Wallace
& Tiernan Products, Inc.
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CHLOROQUINE PHOSPHATE

Therapeutic Function: Antimalarial
Chemical Name: N*-(7-chioro-4-quinolinyl}-N',N'-diethyi-1,4-pentanediamine phosphate

Common Name: -

Structural Formula: 2} LN
Z (base)
HN(]:H(CHz)sN(Csz)z
CHy
Chemical Abstracts Registry No.: 50635; 54-05-7 (Base)

Trade Name Manufacturer Country Year introduced
Nivaquine Specia France 1949
Aralen Winthrop u.s. -
Arthrochin Arcana Austria -
Artri Badrial France -
Aspiquino! Bayer France —
Avloclor 1.C.I. U.K, -
Chemochin Pliva Yugoslavia -
Ciorochina Bayer Italy -
Cidanchin Cidan Spain -
Delagil Egyt Hungary -
Dichinalex Savonna Italy -
Elestol Bayer France -
Heliopar Farmos Finland -
lmagon Astra - -
Lagaquin Legap Switz, -
Letaquine Letap Switz, -
Malarex Dumex Denmark -
Quinachlor Cophar Switz. -
Quinercil Robert et Carriere France -
Quiniton Sumitomo Japan -
Resochin Bayer Japan -
Rivoquine Rivopharm Switz. -
Serviquin Servipharm Switz. -
Silbesan Atmos W. Germany -
Siragon Biochemie Austria -
Tresochin Bayer - -

Raw Materials

4,7-Dichloroquinoline
1-Diethylamino4-aminopentane
Phosphoric acid

Manufacturing Process

105 g of 4,7-dichloroquinoline {MP 93° to 94°C) are heated with 200 g of 1-diethylamino-
4-aminopentane for 7 hours in an oil bath to 180°C while stirring, until a test portion dis-
solved in diluted nitric acid does not show a precipitation with sodium acetate solution.
The mixture is dissolved in diluted acetic acid and made alkaline by adding sodium lye,
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The base is extracted with ether, dried with potassium carbonate, the ether removed by
distillation and the residue fractionated. The 4-{5'-diethylaminopentyl-2'-amino)-7-chloro-
quinoline {BP 212° to 214°C/0.2 mm) is obtained. On cooling the compound solidifies
crystalline. It melts, recrystallized from benzene, at 88°C. The base combines with phos-
phoric acid to yield a diphosphate salt.
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Kleeman & Engel p. 194

PDR p. 1902

OCDS Vol. 1 p. 341 (1977)
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Andersag, H., Breitner, S, and Jung, H.; U.S. Patent 2,233 970; March 4, 1941; assigned to
Winthrop Chemical Company, Inc.

CHLOROTHIAZIDE

Therapeutic Function: Diuretic, Antihypertensive
Chemical Name: 6-chloro-2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxide
Common Name: —

Structural Formula: o 0

Chemical Abstracts Registry No.: 58946

Trade Name Manufacturer Country Year Introduced
Diuril Merck Sharp & Dohme us. 1957
Diurilix Theraplix France 1969
Aldoclor MSD U.S.

Azide Fawns & McAlian Australia
Chlorosal Teva Israel
Chloroserpine Schein U.S.
Chlotride Sharp & Dohme W. Germany
Clotride MSD Italy
Diubram Bramble Australia
Diupres MSD U.Ss.
Diuret Protea Australia
Diurone Knoll Australia
Fenuril Pharmacia Sweden
Lyovac MSD U.S.
Niagar Cimes Belgium
Ro-<Chlorozide Robinson Us.
Salisan Ferrosan Denmark
Saluren Croce Bianca Italy
Saluretil Gayoso Wellcome Spain
Saluric MSD U.K.
Salutrid Leiras Finland
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Trade Name Manufacturer Country Year introduced
SK-Chlorothiazide  SK&F u.s. -
Urinex Orion Finland -

Raw Materials

m-Chloroaniline Ammonia
Chlorosulfonic acid Formic acid

Manufacturing Process

{A) m-Chloroaniline {64 g, 0.5 mol) was added dropwise with stirring to 375 m! of chloro-
sulfonic acid in a 3-liter round bottom, 3-necked flask cooled in an ice bath. Sodium
chloride (350 g) was added portionwise over a period of 1 to 2 hours and the mixture then
heated gradually in an oil bath to 150°C. After 3 hours at 150° to 160°C, the flask was
cooled thoroughly in an ice bath and the contents treated with a liter of cold water, The
product was extracted with ether and the extract washed with water and dried over sodium
sulfate.

After removal of ether on the steam bath, the residual 5-chloroaniline-2,4-disulfonyl chlo-
ride, which may be crystallized from benzene-hexane MP 130° to 132°C, was cooled in an
ice bath and treated with 150 ml of 28% ammonium hydroxide in a 2-liter Erlenmeyer
flask. The mixture was heated on the steam bath for 1 hour, cooled and the product col-
lected on the filter, washed with water and dried. Upon crystallization from dilute alcohol
5-chloro-2,4-disulfamylaniline was obtained as colorless needles, MP 251° to 252°C.

(B) A solution of 88 g of 5-chloro-2,4-disulfamylaniline in 1.1 liters of 88% formic acid
was heated under reflux for 2 hours. After removal of 200 ml of solvent by distillation,
one liter of water was added and the product collected, washed with water and dried.
Crystallization from dilute alcohol afforded 6-chloro-7-sulfamyl-1,2,4-benzothiadiazine-1,1-
dioxide as colorless needles, MP 342.5° to 343°C, as described in U.S. Patent 2,809,194,

References
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Kleeman & Engel p. 194

PDR pp.830,993,1133,1168,1606, 1723

OCDS Vol. 1 pp. 321, 355 {1977) & 2 p, 395 {1980)
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Novelio, F.C.; U.S, Patent 2,809,194; October 8, 1957; assigned to Merck & Co., Inc.
Hinkley, D.F.; U.S. Patent 2 937,169; May 17, 1960; assigned to Merck & Co., Inc.

CHLOROTRIANISENE

Therapeutic Function: Estrogen
Chemical Name: 1,1',1"-{1-chloro-1-ethenyl-2-ylidene}tris[4-methoxybenzene]

Common Name: Tri-p-anisylchioroethylene

Structural Formula: CH,0
s
C=C—Qm3
mso/©/
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Chemical Abstracts Registry No.: 56967-3

Trade Name Manufacturer Country Year Introduced
TACE Merrell u.s. 1952
TACE FN Merrell France 1959
Anisene Farmila ttaly -
Clorotrisin Courtois Italy —
Merbentul Merrell W. Germany -
Triagen Gentili Italy -

Raw Materials

Tris-methoxyphenyl ethylene
Chlorine

Manufacturing Process

The following method is described in U.S. Patent 2,430,891. To a solution of 10 parts of
tris-p-methoxyphenyl ethylene in 35 to 40 parts of carbon tetrachloride is added a solu-
tion of 2,0 parts of chlorine in 50 parts of carbon tetrachloride, with stirring, and over a
period of % hour. The carbon tetrachloride is then removed by distillation on a steam
bath and the residual oil is recrystallized from 250 to 400 parts of methanol, decolorizing
with charcoal or the like if necessary, Tris-p-methoxyphenyl chloroethylene is obtained in
a yield of 65 to 75%. It melts at 113° to 114°C.

References
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Kleeman & Engei p. 195
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OCDS Vol. 1 p. 104 (1977}
I.N.p.221

REM p. 988

Shelton, R.S. and Van Campen, M.G. Jr.; U.S. Patent 2,430,891; November 18, 1947; as-
signed to the Wm, S. Merrell Company

4-CHLORO-3,5-XYLENOL

Therapeutic Function: Topical antiseptic and disinfectant
Chemical Name: 4-Chloro-3,5-dimethylphenol
Common Name: —

Structural Formula: OH

HaC CH
C1

Chemical Abstracts Registry No.: 88040

Trade Name Manufacturer Country Year Introduced

Septiderm Fougera u.s. 1960
Anti-Sept Seamless U.s. -
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Trade Name Manufacturer Country Year Introduced
Bacillotox Bode W. Germany -
Baktol Bode W. Germany -
Cruex Pharmacraft U.s. -
Dettol Reckitt & Coleman U .K, -
Fungoid Pedino! U.s. —
Ice-O-Derm Wampole U.s. —
Metasep Marion u.s. -
Micro-Guard Sween u.s. -
Orlex Baylor u.s. -
Otall Saron Pharmacal U.s. —
PediPro Foot Powder Pedinol uU.s. -
Rezamid Dermik u.s. -
Rocapyol Plurosan Austria -
Roxenol Saunders Canada -
Satinasept Mack W. Germany -
Sween-Soft Sween U.s. -
Valvanol Asid W. Germany -
Zetar Dermik us. -

Rew Meterials

Sulfuryl chloride
mb-Xylenol

Manufacturing Process

546 g of intermediate xylenol fraction havinga crystallizing point of 45°C mixed with an equal
weight of m-5.xylenol are placed in a suitable vessel, equipped with stirring gear, and 273 g
of sulfury! chloride are added slowly. The temperature rises in the course of the reaction to
about 40°C. When all the sulfuryl chloride is added the reaction mixture is heated to 80°C
and the acid gases removed as far as possible by air-blowing or any other suitable means, On
cooling a quantity of the required chlor-xyleno! separates out and is removed from tha mother
liquor. Further quantities of the material required can be isolated by vacuum distillation of
the mother liquors and further crystallization. in all, 200 to 208 g of material substantially
2<chlor-m$&-xylenol can be obtained having a melting point of 112°C to 115°C. The material
can be purified if desired by crystallization from a solvent such as a hydrocarbon.

References
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Kleeman & Engel p. 196

PDR pp. 1397, 1662, 1790

I.N.p.222

REM p. 1168

Gladden, G.W.; U.S. Patent 2,360,677, June 6, 1944; assigned to W.W. Cocker

CHLORPHENESIN CARBAMATE

Therapeutic Function: Skeletal muscie relaxant
Chemical Name: 3-(4-chlorophenoxy)-1,2-propanediol-1-carbamate

Common Name: 3-p-chloraphenaxy-2-hydraxypropyl carbamate
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Structural Formula:

oH
|
c1 —@— OCH,CHCH,00CNH

Chemical Abstracts Registry No.: 886-748

Trade Name Manufacturer Country Year Introduced
Maolate Upjohn u.s. 1967
Kolpicortin Doetsch Grether Switz, -
Rinlaxer Taisho Japan -

Raw Materials

p-Chlorophenol Phosgene
Glyceryl monochlorohydrin Ammonia

Manufacturing Process

1.0 mol of 3-p-chlorophenoxy-1,2-propanediol (chlorphenesin) is suspended in 1,000 ml of
benzene in a b-liter flask equipped with a dropping funnel, thermometer and stirrer. 1.0
mol of phosgene in 500 ml of cold, dry benzene is then added dropwise over a period of
45 minutes, the resulting mixture being maintained at 30°C until al! solid material is dis-
solved. 1.0 mol of triethylamine is added dropwise and the resulting reaction mixture
stirred for 46 minutes at 30°C following the addition. The reaction mixture is then cooled
to 5°C and extracted repeatedly with 600 ml portions of cold water to remove the triethyl-
amine hydrochloride.

The benzene fraction, containing the intermediate 3-p-chlorophenoxy-3-hydroxypropy!
chlorocarbonate, is added to 600 ml of cold concentrated ammonium hydroxide and the
resulting reaction mixture agitated vigorously at 5°C for 7 hours. The crude 3-p-chloro-
phenoxy-2-hydroxypropy! carbamate solid is then filtered off, dissolved in hot benzene,
dried to remove all traces of water, and permitted to crystallize out. Severa! recrystalliza-
tions from solvent mixtures of benzene and toluene, with small amounts of acetone, pro-
duced a crystalline white solid in about 65% yield. The product is 3-p-chiorophenoxy-2-
hydroxypropyl| carbamate, melting at 89° to 91°C. The chlorphenesin starting material is
made by reacting p-chlorophenol with glyceryl monochiorohydrin as noted in U.S. Patent
3,214,336.
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Collins, R.J. and Matthews, R.J.; U.S. Patent 3,161 567; December 15, 1964; assigned to
The Upjohn Company

Parker, H.E.; U.S. Patent 3,214,336; October 26, 1965; assigned to The Upjohn Company

CHLORPHENIRAMINE MALEATE

Therapeutic Function: Antihistaminic

Chemical Name: 7-(4-Chlorophenyl)-N ,N-dimethyl|-2pyridinepropanamine maleate
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Common Name: Chlorophenyl pyridyl propyldimethylamine maleate; chlorphenamine
maleate; chlorprophenpyridamine maleate

cn—@—a
O | 5 HCHO,"
CH,CH,NH(CH,),

Chemical Abstracts Registry No.: 113.92.8; 132-22-9 (Base)

Structural Formula:

Trade Name Manufacturer Country Year Introduced
Chlor-Trimeton Schering Us. 1949
Teldrin SKF U.s. 1954
Drize Ascher U.Ss. 1967
Histaspan Usyv. uU.s. 1968
Allerbid Amfre-Grant U.s. 1971
Antagonate Dome Us. 1973
Animing Nisshin Seiyaku Japan 1981
Ahiston Ikapharm israel -
Alaspan Almay U.s. -
Alermine Reid Provident Us. -
Allerdor Fellows-Testagar Us. -
Allergex Protea Australia -
Aliergin Dellisberger Switz. -
Allergin Sankyo Japan -
Allergisan Pharmacia Sweden -
Allersan Pharmacia Sweden -
Allertab Tri-State Italy -
Alierton Scalari Italy -
Anaphy! Sam-On Israel -
Anthistamin-Sigletten Rohm Pharma W. Germany -
Atalis-D Kanto Japan -
Bismilla Fuso Japan -
Chlo-Amine Hollister-Stier U.Ss. -
Chlodamine Maruko Japan -
Chloramate ReidProvident U.Ss. -
Chloramin Langley Australia -
Chilor-Hab Danbury U.S. -
Chlor-Mal Rugby uU.S. -
Chiormene Robinson U.s. -
Chloroton Cenci U.S. -
Chlorphen Pro Doc Canada -
Chlor-Tel Garden uU.s. -
Chlortrone Barlowe Cote Canada -
Clorten Panthox & Burck Italy -
C-Meton S$.S. Pharm, Japan _
Cotuxinf Sauba France -
Dallergy Laser uU.s. -
Decongestant Elixir Schein Us. -
Demazin Schering -
Donatussin Laser —
Dow Chlorpheniramine Dow -
Hexapneumine Doms -
Histachlor Vitamix -
Histadur Wynn -
Histaids Ohio Medical -
Histalen Len-Tag -
Histamic Metro-Med —
Histapen Douglas -



Chlorphenoxamine Hydrochloride

Trade Name Manufacturer Country Year Introduced
Histol Blaine u.s -
Isoclor Arnar-Stone us -
Kloromin Halsey u.s. -
Lekrica Yoshitomi Japan -
Lorphen Geneva U.s. -
Neoallermin Taiyo Japan -
Neorestamin Kowa Japan -
Niratron Progress u.s. -
Novahistine Dow U.s. -
Novopheniram Novopharm Canada —_
Piriton Allen & Hanbury UK. -
Pneumopan Sauba France -
Polaronic Byk Essex W. Germany -
Poracemin Horita Japan -
Probahist Legere U.S. -
Propofan Lepetit France —
Pyridamal Bel Mar uU.s -
Pyrroxate Upjohn uU.s -
Quadrahist Schein u.s. -
Rachelamine Rachelle us. -
Rumicine Cetrane France -
Singlet Dow U.S. -~
Synistamine Sigmapharm Austria -
Trimeton Essex Italy -
Trymegen Medco uU.S. -
U.R.I. ICN U.s. -
Vitac Egnaro France -

Raw Materials

319

Sodium amide
Sulfuric acid

4-Chlorobenzy! cyanide
2-Chloropyridine
Dimethylaminoethyl chloride

Manufacturing Process
See ""Brompheniramine Maleate." The starting material is simply a chlorophenyi compound.

References

Merck Index 2157

Kleeman & Engel p. 196

PDR pp.992, 1033, 1246, 1606

OCDS Vol.1p.77 {1977)

I.N. p. 222

Sperber, N., Papa, D. and Schwenk, E.; U.S. Patents 2,567 ,245; September 11,1951; and
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CHLORPHENOXAMINE HYDROCHLORIDE

Therapeutic Function: Muscle relaxant; Antiparkinsonism

Chemical Name: 2-[1-{4-chlorophenyl)-1-phenylethoxy] -N,N-dimethylethanamine hydro-
chloride
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Common Name: —

Structural Formula: OCH,CH N (CHy) 5

oL

CHy

Chemical Abstracts Registry No.: 562-094; 77-38-3 (Base)

Trade Name Manufacturer Country Year introduced
Phenoxene Dow us. 1959
Systral Lucien France 1963
Clorevan Evans U.K. -
Contristamine Noristan S. Africa -
Rodavan Asta W. Germany -

Systral Asta W. Germany —

Systral Kyorin Japan -

Raw Materials

Methyl chloride Magnesium
4-Chlorobenzophenone Sodium amide )
Dimethylaminoethyl chloride Hydrogen chloride

Manufacturing Process

A Grignard solution is prepared by introducing methyl chloride into a boiling suspension
of 36 g of magnesium in 1,000 cc of absolute ether untii all the magnesium has reacted.
216 grams of 4-chloro-benzophenone are slowly added to the Grignard solution with ice
cooling and stirring; after 15 hours, the thus-obtained product is poured into a mixture of
200 g of ammonium chloride and ice, whereupon it is separated with ether., The separated
ether layer is dried with sodium sulfate, and the ether is distilled. The residual carbinol is
added to a suspension of 45 g of sodium amide in 500 cc of toluene. To the thus-obtained
mixture there are added 125 g of dimethylaminoethyl chloride, and the mixture is heated
at boiling temperature for 3 hours with stirring,

The mixture is taken up with water and the base is extracted from the toluene with dilute
hydrochloric acid. The hydrochloric solution is rendered alkaline with caustic soda, the
base is separated with ether, dried, and after distillation of the ether fractionated in vacuo,
BP at 0.05 mm Hg, 150° to 153°C. The basic ether is then dissolved in dry ether, and
ether saturated with dry hydrogen chloride is added dropwise with stirring. An excess of
hydrogen chloride must be avoided as it may produce decomposition to the corresponding
dipheny! ethylene. The ether-moist hydrochloride is preferably dried at once in vacuo and
subsequently reprecipitated from acetone-ether and then again dried in vacuo over phos-
phorus pentoxide, Hydrochloride, MP 128°C.

References

Merck Index 2169

Kleeman & Engel p, 198

OCDS Vol. 1 p. 44 (1977)

I.N, p.223

REM p.931

Arnold, H., Brock, N. and Kuhas, E.; U.S. Patent 2,786,202; March 12, 1957; assigned to
Asta-Werke A.G. Chemische Fabrik, Germany
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CHLORPROETHAZINE HCI

Therapeutic Function: Muscle relaxant; tranquilizer
Chemical Name: 2-Chloro-N ,N-diethy!-10H-phenothiazine-10-propanamine
Common Name: —

Structural Formula: T“zc“zc“z"(cz“s)z

N c1
C( D/ (base)
s

Chemical Abstracts Registry No.: 84015 (Base)

Trade Name Manufacturer Country Year Introduced
Neuriplege Genevrier France 1961

Raw Materials

2-Bromo-2’-(3""-dimethylaminopropyl)-amino-4'chlorodipheny| sulfide
Copper powder

Potassium carbonate

Hydrogen chloride

Manufacturing Process

2-Bromo-2’-(3"dimethylaminopropy!|)-amino-4‘<hlorodiphenylsulfide {10 g) is dissolved in
dimethylformamide (80 cc). To this solution is added potassium carbonate (5 g) and copper
powder (0.4 g). It is then heated under reflux for 48 hours, cooled, and the insoluble matter
filtered off, After washing with dimethylformamide (20 cc), the filtrate is taken up in dis-
tilled water (200 cc). The base formed is extracted with ether (3 timeswith 50 cc), the ethereal
solution is dried over sodium sulfate, the ether driven off on a water-bath and the residue
distilled. In this way there is obtained 3chloro-10-(3-dimethylaminopropy!)-phenthiazine
(6.4 g) which boils at 210°C to 225°C under 0.7 mm of mercury. The hydrochloride is made
by the action of ethereal hydrogen chloride on the base dissolved in acetone; this hydro-
chloride melts at 180°C.

References

Merck Index 2161

OCDS Vol.1p. 379 (1977)

I.N.p.224

Buisson, P.J.C., Gailiot, P. and Gaudechon, J.; U.S. Patent 2,769 ,002; October 30, 1956; as-
signed to Societe des Usines Chimiques Rhone-Poulenc {France)

CHLORPROMAZINE HYDROCHLORIDE

Therapeutic Function: Tranquilizer
Chemical Name: 2-chloro-N,N-dimethyl-10H-phenothiazine-10-propanamine hydrochioride

Common Name: N-(3-dimethylaminopropyl}-3-chlorophenothiazine



Structural Formula:

Trade Name Manufacturer Country Year Introduced
Thorazine SKF us 1954
Chlor-PZ usv us 1973
Promapar Parke Davis u.s 1973
Prochel Rachelle u.s. 1975
Acemin Sankyo Japan -
Chloractil D.D.S.A. U.K. -
Chlorazin Streuli Switz. -
Chiorpromados Hoiz W. Germany -
Chlor-Promanyl Paul Maney Canada -
Chlorprom-Ez-Ets Barlowe Cote Canada -
Contomin Yoshitomi Japan -
Copormin Kaken Japan -
Cromedazine Fellows-Testagar us. -
Doimazin Nippon Shinyaku Japan -
Elmarine Elliott-Marion Canada -
Epokuhl Kyowa Japan -
Esmind Otsuka Japan -
Fenactil Polfa Poland -
Hibanil Mekos Sweden -
Hibernat Leo Sweden —
Ishitomin Kanto Japan -
Klorazin Star Finland -
Klorproman Orion Finland -
Klorpromex Dumex Denmark -
Largactil Specia France -
Megaphen Bayer W. Germany —_
Neurazine Misr. Co-Pharm. Egypt -
Norcozine lwaki Japan -
Procalm Bramble Australia —
Promachlor Geneva U.S. -
Promacid Knoll Australia -
Promactit Wassermann Spain -
Promexin Meiji Japan —
Promosol Horner Canada -
Propafenin Deut. Hydrierwerk E. Germany -
Protran Protea Australia —
Prozil Dumex Denmark -
Prozin Lusofarmaco Italy —
Psychozine O’Neal, Jones & Feldman U.S, -
Psytkatil Farmos Finland -
Repazine Lennon S. Africa -
Tarocty! Taro Israel -
Wintermin Shionogi Japan -
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?HzCHzCHzN(CHs )2

N c1
@[ :©/ (base)
s

Chemical Abstracts Registry No.: 69-090;5053-3 (Base)

Raw Materials

Chliorophenthiazine
3-Dimethylamino-1-chloropropane

Sodium amide
Hydrogen chloride
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Manufacturing Process

To a boiling suspension of 11.6 g of chlorophenthiazine {consisting of a mixture of two
isomers melting at 196° to 198°C and 116° to 117°C, respectively, the latter in minor pro-
portion} and 2.4 g of sodamide (80%) in 80 cc of xylene, there are added over a period
of one hour 7.5 g of 3-dimethylamino-1-chloropropane in solution in its own weight of
xylene, At the end of the addition, heating is continued for one hour under reflux. Af-
ter cooling, the contents are taken up in acidified water and the xylene separated. The
aqueous layer is made strongly alkaline by means of sodium hydroxide in order to liberate
the base and this is extracted with ether. On distillation of the ethereal extract there is
obtained 10-{3'-dimethylamino-propyl)-chiorophenthiazine which distills at 200° to 205°C
under a pressure of 0.8 mm Hg. its hydrochloride, recrystallized from chiorobenzene,
melts at 177° to 178°C. The chlorophenthiazine may be prepared by reacting m-chloro-
diphenylamine with sulfur in the presence of an iodine catalyst.
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Merck Index 2163

Kleeman & Engel p. 199

PDR p. 1728

OCDS Vol. 1 pp. 319,378 {1977),2 p. 409 (1980) & 3 p. 72 (1984}
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Charpentier, P.: U.S. Patent 2,645 640; July 14, 1953; assigned to Societe des Usines Chimi-
ques Rhone-Poulenc, France

CHLORPROPAMIDE

Therapeutic Function: Oral hypoglycemic
Chemical Name: 4-chloro-N-[{propylamino)carbonyl] benzenesulfonamide

Common Name: 1-{p-chlorobenzenesulfony!}-3-propylurea

Structural Formula:
cl 50, NHCONHCH,CH,CH3

Chemical Abstracts Registry No.: 94202

Trade Name Manufacturer Country Year Introduced
Diabinese Pfizer u.s. 1958
Diabinese Pfizer France 1960
Dynalase Pharmady ne u.s. 1980
Insulase Premo u.s. 1980
Abemide Kabayashi Japan -
Adiaben Bejupo Yugoslavia -
Arodoc-C Sawai Japan -
Biadibe Guidotti {taly -
Bioglumin Uriach Spain -
Catanil De Angeli Italy —
Chioronase Hoechst W. Germany -
Chloronase Hoechst Japan -
Clordiabet Carulla-Vekar Spain -
Clordiasan Santos Spain -

Cloro-Hipoglucina Lefa Spain -
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Trade Name Manufacturer Country Year Introduced
Diabemide Guidotti Italy -
Diabet Pages Maruny Spain -
Diabetabs Wolfs Belgium -
Diabetasi Biagini Italy -
Diabetoral Boehr/Mann, W. Germany -
Diabexan Crosara Italy -
Diabitex |rapharm israel -
Diamel-Ex Ibsa Switz, -
Diamide Kanto Japan -
Gliconorm Gentili Italy -
Glucamide Lemmon U.s. -
Glucosulfina Infale Spain -
Meldian Pliva Yugoslavia -
Melisar Beolet Italy -
Melitase Berk U.K. -
Mellitos Ono Japan -
Melormin Farmos Finland -
Normoglic Salfa Italy -
Novopropamide Novopharm Canada -
Orabet Deva Turkey -
Orabines Biofarma Turkey -
Orbin Biles Turkey -
Prodiaben Labif taly -
Promide Protea Australia -
Shuabate Toyama Japan -
Stabinol Horner Canada -
Toyomelin Toyo Jozo Japan -

Raw Materials

Propy! isocyanate
p-Chlorobenzene suifonamide
Triethylamine

Manufacturing Process

A solution of 64 g (0.64 mol) of propyl isocyanate in 60 ml of anhydrous dimethyiform-
amide was added to a cold, well-stirred suspension of 81 g (0.42 mol) of dry p-chloro-
benzenesulfonamide in 210 ml of anhydrous triethylamine during the course of 20 to 30
minutes. The mildly exothermic reaction was completed by allowing it to stand at room
temperature for about 5 hours, The reaction mixture was then slowly added to 3 liters of
cold 20% acetic acid during the course of about one hour, constant agitation being main-
tained throughout the addition.

After the addition was complete, the desired product, which had crystallized out, was fil-
tered and washed well with about 2 liters of cold water. The crude material was then dis-
solved in 1 liter of cold 6% sodium carbonate and the resulting solution was immediately
filtered from an insoluble gum. The product was then reprecipitated, by siowly adding
the filtrate to 3 liters of 20% acetic acid. The precipitate, which is very nearly pure N-
(p-chlorobenzenesulfonyl)-N'-propylurea, was then dried and subsequently recrystallized
from about 800 ml of benzene to give a 59% yield of pure product, MP 129.2° to 129.8°C.
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REM p.976
McLamore, W.M.; U.S, Patent 3,349,124, October 24, 1967; assigned to Chas, Pfizer Co.,
Inc.

CHLORPROTHIXENE

Therapeutic Function: Tranquilizer
Chemical Name: 3-(2-chioro-9H-thioxanthen-9-ylidene)-N,N-dimethyl-1-propanamine
Common Name: —

Structural Formula: CHOR,CH N (CHy) g

‘ Cl
s

Chemical Abstracts Registry No.: 113-69-7;6469-938 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Taractan Roche France 1960
Taractan Roche us. 1962
Clothixen Yoshitomi Japan -
Cloxan Orion Finland —_
Minithixen Spofa Czechoslovakia -
Paxyl lkapharm Israel -
Tra<Quitan Eisai Japan -
Truxal Tropon W, Germany -
Truxal Toyama Japan -
Truxaletten Tropon W. Germany -

Raw Materials

3-Dimethylaminopropy! chloride Magnesium
2-Chlorothiaxanthone Ethyl bromide
Acetyl chloride

Manufacturing Process

Chlorprothixene may be prepared as described in U.S. Patent 2,951,082, Magnesium turn-
ings, 4.86 g (0.2 g-atom} was placed in a 500 mi reaction fiask fitted with a mercury
sealed stirrer, reflux condenser and a dropping funnel. Tetrahydrofuran, 50 ml and cal-
cium hydride, 500 mg, were added. Ethyl bromide, 2.18 g and a crystal of iodine then
were added. A vigorous reaction set in that evolved sufficient heat to induce refluxing.
After 5 minutes, a solution of 3-dimethylaminopropy! chloride (dried over calcium hy-
dride) in 50 m! of tetrahydrofuran was added to the refluxing solution at such a rate that
gentle refluxing was maintained. The addition required 25 minutes.

The reaction mixture was stirred at reflux for an additional 30 minutes when nearly al! of
the magnesium had dissolved and determination of magnesium in an aliquot of the solu-
tion showed that an 82% vyield of Grignard reagent had been obtained. The reaction mix-
ture was cooled in an ice bath and stirred while 24.67 g (0.1 mol) of 2-chlorothiaxanthone
was added over a period of 10 minutes. The reaction was stirred at room temperature for
30 minutes then allowed to stand overnight in the refrigerator. The tetrahydrofuran was
evaporated at 50°C under reduced pressure. Benzene, 150 ml, was added to the residue.
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The mixture was hydrolyzed in the cold by the dropwise addition of 50 ml of water. The
benzene layer was separated by decantation and the gelatinous precipitate washed with two
100 ml portions of benzene.

The precipitate was then mixed with diatomaceous earth, collected on a filter, and washed
with water and extracted with two 100 m! portions of boiling benzene. The aqueous fil-
trate was extracted with 50 ml of benzene, the combined benzene extracts washed with wa-
ter and evaporated to dryness under reduced pressure, The crystalline residue, MP 140°

to 147°C, weighed 30.8 g. Recrystallization from a mixture of benzene and hexane gave
27.6 g (83%) of 2-chloro-10-(3-dimethylaminopropyl}-10-hydroxythiaxanthene, MP 152°

to 164°C. Analytically pure material from another experiment melted at 153° to 154°C.

2-Chloro-10-(3-dimethylaminopropyl})-10-hydroxythiaxanthene, 3.34 g (0.01 mol) obtained
as described was dissolved in 15 ml of dry, alcohol-free chioroform. Acetyl chloride,

2.36 g (0.03 mol) was added and the clear yellow solution was refiuxed for one hour in a
system protected by a drying tube, The solvent then was evaporated on the steam bath
under reduced pressure and the residue dissolved in absolute alcohol, The hydrochloride
of 2-chloro-10-(3-dimethylaminopropylidene}-thiaxanthene was precipitated by the cautious
addition of absolute ether. After drying at 70°C the yield of white crystalline 2-chloro-
10-(3-dimethylaminopropylidene)-thiaxanthene hydrochloride, MP 189° to 190°C (to a
cloudy melt), was 3.20 g (90%). This material is a mixture of geometric isomers.

Trans-2-chloro-9-(w-dimethylamino-propylidene)-thioxanthene [MP 98°C, MP of the hydro-
chloride 225°C {corr.}], is a valuable medicinal agent, being used as a tranquilizer and anti-
emetic agent, whereas the corresponding cis isomer (MP 44°C, MP of the hydrochloride
209°C) is not useful for these indications, as described in U.S. Patent 3,115,502, which
describes procedures for conversion of the cis to the trans form.
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CHLORQUINALDOL

Therapeutic Function: Antibacterial

Chemical Name: 5,7-Dichloro-2-methy!8-quinolinol
Common Name: Hydroxydichloroquinaldine, chloroguinaidol
Structural Formula: ci

AN
c |/ H3

OH
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Chemical Abstracts Registry No.: 72.80-0

Trade Name Manufacturer Country Year Introduced
Sterosan Geigy U.S. 1954
Gynotherax Bouchard France 1967
Afungyl Egyt Hungary -
Chinosicc Schering W, Germany -
Chinotiol Bouty Italy -
Gyno-Sterosan Geigy W. Germany -
Intensol Anasco W. Germany -
Lonjee Sampo Japan -
Phyletten Muller Rorer W, Germany —
Quesil Egyt Hungary —
Rub-All T Toyama Japan -
Saprosan C.I.F. Rumania -
Serviderm Servipharm Switz, -
Siogeno Geigy W, Germany -
Siogene Geigy France -
Siosteran Fujisawa Japan -
Steroxin Geigy U.K, -

Raw Materials

8-Hydroxyquinaldine
Chlorine

Manufacturing Process

11.1 parts of 8-hydroxy-quinaldine are dissolved in 140 parts of formic acid. Chlorine is in-
troduced into this solution under cooling, until the increase in weight corresponds to the re-
quired quantity of chlorine and a test of the chlorination mixtures gives no more dyestuff
formation with diazo-benzene in an acetic acid solution,

When the chlorination is complete, the reaction mixture is poured into 1,000 parts of water
and treated with a dilute sodium bisulfite solution, until no more reaction may be observed
with starch potassium iodide paper. Thereby the 5,7 dichloro-8-hydroxy-quinaidine separates
out in form of a weakly yellowish colored precipitate. The same is filtered off and thoroughly
washed with water.

After drying, 15 parts of 6,7 dichloro-8-hydroxy quinaldine melting at 111°C to 112°C are
obtained. When recrystallized from alcohol, the product is obtained in voluminous, slightly
yellowish needies having the melting point of 111.5°C to 112°C.
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Senn, E.; U.S. Patent 2,411 670; November 26, 1946; assigned to J.R. Geigy AG

CHLORTETRACYCLINE

Therapeutic Function: Antibacterial

Chemical Name: 7-chloro-4-dimethylamino-1,4,4a,5,5a,6,11,12a-octahydro-3,6,10,12,12a-
pentahydroxy-6-methyl-1,11-dioxo-2-naphthacenecarboxamide
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Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 57626

Trade Name Manufacturer Country Year introduced
Aureomycin Lederle U.S. 1948
Aureomycine Specia France 1951
Aureum Farmigea Italy -
Aufofac Amer, Cyanamid U.s. -
B-Aureo Biokema Switz, -
Chevita C-10 Chevita W. Germany —_
Chlortet Langley Australia -
Chrysomycin Dispersa Switz. -
Ciorteta Pierrel Italy -
Colircusi Aureomicina Cusi Spain -
CTC Soluble Diamond Shamrock U.s. -
Vi-Mycin Vineland Chemical U.S. -

Raw Materials

Sucrose
Corn steep liquor
S. aureofaciens bacterium

Manufacturing Process

The following process description is taken from U.S. Patent 2,987,449, An appropriate
S. aureofaciens strain such as mutant S1308 (ATCC No. 12,748) is grown aerobically in a
suitable inoculum medium, A typical medium used 10 grow the primary inoculum is pre:
pared according to the following formula: sucrose, 20.0 g; corn steep liquor, 18.5 ml;
ammonium sulfate, 2,0 g; calcium carbonate, 7.0 g; and water to 1,000 ml.

A 100 ml aliguot of this medium is placed in a 500 mi Erlenmeyer flask and sterilized by
autoclaving for 20 minutes under 15 psi pressure. Spores of mutant strain S. aureofaciens
S$1308 (ATCC No. 12,748) are washed from an agar slant into the flask with sterile dis-
tilled water to form a suspension containing approximately 10® spores per milliliter. A
1.0 ml portion of this suspension is used to inoculate the fermentation media in the ex-
ampie which follows. A fermentation medium consisting of the following ingredients was
prepared.

Grams
{NH4),S04 50
CaCO3 9.0
NH,4Cl 1.5
MgCl,.6H,0 20
FeS04-7H,0 0.08
MnSO,4-4H,0 0.05
CoCly-6H,0 0.005
ZnS0,4-7H,0 0.1
Corn steep tiquor 25.0
Cornstarch 55.0

Water to 1,000 ml
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25 ml aliquots of this fermentation medium were placed in each of two 250 m! Erlen-
meyer flasks and 0.5 ml of lard oil was added to each flask. Then 0.002 mg/mli of ribo-
flavin was added to one flask, the other flask being retained as a control. The flasks were
sterilized in an autoclave for 20 minutes under 15 psi pressure, then cooled to room tem-
perature (25°t5°C). At this point, a 1.0 ml portion of inoculum of mutant strain S,
aureofaciens $1308 (ATCC No. 12,748) was added to each of the two flasks. The flasks
were incubated at 25°C for 120 hours on a rotary shaker operating at 180 rpm. Upon
completion of the fermentation period the mashes were assayed for 7-chlorotetracycline
content.

The increase in production due to the addition of riboflavin was very noticeable in the
above example. A similar effect was reported for cupric sulfate pentahydrate addition
according to U.S. Patent 3,050,446.
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CHLORTHALIDONE

Therapeutic Function: Diuretic, antihypertensive
Chemical Name: 2-Chloro5-(1-hydroxy-3-0x0-1-isoindolinyl)benzenesulfonamide

Common Name: Chlortalidone

Structural Formula: [+]
NH
e
OH
SO, NH,
Chemical Abstracts Reigstry No.: 77-36-1
Trade Name Manufacturer Country Year Introduced
Hygroton Geigy u.s. 1960
Hygroton Ciba Geigy France 1960
Hygroton Ciba Geigy Switz. 1960

Hygroton Ciba Geigy W, Germany 1960
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Trade Name Manufacturer Country Yaear introduced
Hygroton Ciba Geigy U .K. 1960
Igroton Geigy italy 1961
Thalitone Boehr/Ingel. U.s. 1982
Aquadon Ikapharm Israel -
Hybasedock Sawai Japan -
Hydoban Medica Finland -
Hydro-Long Sanorama W. Germany -
Hygroton Pliva Yugoslavia -
Hygroton Geigy Japan -
Hypertol Farmos Finland -
Igrolina Benedetti Italy —
Novothalidone Novopharm Canada —
Regretron U.s.Vv. uU.s. -
Renon Medal Italy -
Servidone Servipharm Switz, -
Urid Protea Australia -
Uridon I.C.N. Canada -
Urolin Sidus Italy -
Zambesil Spemsa Italy -

Raw Materials

4-Chloro-3-amino-benzophenone-2’'carboxylic acid
Sodium nitrate

Hydrogen chloride

Sulfur dioxide

Thiony! chloride

Ammonia

Manufacturing Process

15 parts of aqueous 46% sodium nitrite solution are gradually added to a mixture of 27.5
parts of 4-chioro-3-amino-benzophenone-2'-carboxylic acid, 200 parts of glacial acetic acid
and 20 parts of 37% hydrochloric acid at 0° to 10°C. The solution of the diazonium salt
is poured into an ice-cooled mixture of 200 parts of 30% sulfur dioxide solution in glacial
acetic acid and 3 parts of crystallized cupric chloride in 15 parts of water. Nitrogen is
developed and, after a short time, the 4-chtoro-2'-carboxy-benzophenone-3-sulfochloride
crystallizes out. After 1 hour it is filtered off and washed with water. MP 178° to 182°C.

356.9 parts of 4-chloro-2'-carboxy-benzophenone-3-suifochloride and 50 parts of thionyl
chloride are heated first for 3 hours at 30° to 35°C and then for 1 hour at 45°C. The ex-
cess thionyl chloride is distilled off in the vacuum, the dichloride, 3-chloro-3-(3'-chloro-
sulfony!-4'-chlorophenyl)phthalide, which remains as a crystallized mass is dissolved in 160
parts of chioroform and a mixture of 200 parts of 25% aqueous ammonia solution and
200 parts of ethanol is added dropwise at about 10°C while stirring and cooling. After
stirring for 1 hour at 40°C, the solvent is distilled off in the vacuum and diluted hydro-
chloric acid is added to the residue whereupon the 1-0x0-3-(3'-sulfamyl-4'-chloro-phenyl}-
3-hydroxy-isoindoline which is tautomeric to the 4-chloro-2'-carbamyl-benzophenone-3-
sulfonamide, separates out. On recrystallizing from diluted ethanol, the isoindoline deriva-
tive melts at 216°C on decomposition.

Instead of reacting the dichloride in aqueous solution with ammonia, it can also be re-
acted at -50° to -40°C with a great excess of liquid ammonia. After removal of the am-
monia, the crude product obtained is recrystallized as described above.
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CHLORTHENOXAZINE

Therapeutic Function: Antipyretic; analgesic
Chemical Name: 2-(2-Chloroethyl}-2 3dihydro-4H-1,3-benzoxazin-4-one
Common Name: —

Structural Formula:

NH
0 CHyCHyC1
Chemical Abstracts Registry No.: 132898
Trade Name Manufacturer Country Year Introduced
Reugaril Farber Italy 1966
Apirogen Dessy Italy -
Betix Saba italy -
Fiobrol Geigy W. Germany —
Ossazin Scalari ltaly -
Ossazone Brocchieri Italy -
Ossipirina Radiumpharma Italy -
Oxal Saita Italy —
Reulin isola-1BI ftaly —
Reumital Farge Italy -

Valtorin Boehr./Ingel, - -

Raw Materials

Acrolein
Hydrogen chloride
Salicylamide

Manufacturing Process

A mixture of 4 liters chloroform and 1,050 cc ethanol was saturated with dry hydrogen chlo-
ride gas at -5°C to +5°C in a vessel having a net volume of 15 liters and provided with a stirring
device, reflux cooler, gas feed line, thermometer and dropping funnel. 455 g acrolein which
had been precooled to 0°C were added dropwise to the solution over a period of 1 to 2 hours
while maintaining the temperature below +5°C and vigorously stirring. 1,070 g salicylamide
and 1,080 g glacial acetic acid were added to the resulting solution of Behloropropionalde-
hyde acetal, thereby forming a suspension which was heated to 60°C while stirring. A clear
solution was formed which was maintained at 60°C for an additional hour. The solution was
allowed to cool to about 40°C and was then washed with water by passing a strong stream of
water under the surface of the chloroform and continuously withdrawing the upper phase.
When the water had reached a pH of 34, the precipitated reaction product was separated by
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vacuum filtration. The chloroform phase of the filtrate was evaporated under a weak vacuum
and the residue was combined with the precipitate first obtained, The combined products
were stirred with 2 liters of a 5% sodium hydroxide solution. The raw reaction product was
then washed with water, dried and recrystallized from ethanol. The product had the meiting
point of 146°C to 147°C (decomposition). The yield was 1,260 g, corresponding to 76% of
the theoretical yield.
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CHLORZOXAZONE

Therapeutic Function: Skeletal muscle relaxant
Chemical Name: 5-chloro-2{3H)-benzoxazolone

Common Name: 5-chloro-2-hydroxybenzoxazole

Structural Formula: 0 oH
oY
N
c1

Chemical Abstracts Registry No.: 95-250

Trade Name Manufacturer Country Year Introduced
Paraflex McNeil u.s. 1958
Benzoflex Benzon Denmark —
Biomioran Bioindustria Italy -
Chroxin Kanyo Japan -
Chlozoxine Sanko Japan -
Deltapyrin Kodama Japan -
Escoflex Streuli Switz. -
Framenco Fuso Japan -
Kiricoron Sampo Japan —
Mesin Yamanouchi Japan -
Myofiex Pliva Yugoslavia -
Myoflexin Chinoin Hungary —_
Oxyren Astra - -
Paraflex Cilag W. Germany -
Pathorysin Kowa Japan -
Remoflex Belupo Yugoslavia -
Solaxin Eisai Japan -
Sorazin Toho Japan -
Trancrol Mohan Japan -

Raw Materials

2-Amino-5 chlorobenzoxazole
Hydrogen chloride
Sodium hydroxide
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Manufacturing Process

A solution of 16.9 g (0.1 mol) of 2-amino-5chlorobenzoxazole in 200 ml of 1N HC! is re-
fluxed until precipitation is complete, The resulting solid is collected by filtration, dissolved
in 200 m! of 1N NaOH and the solution extracted with 50 ml of ether. Acidification of the
alkaline solution gives a precipitate which is purified by crystallization from acetone to give
2-hydroxy-5chlorobenzoxazole melting at 191°to 191,5°C.
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CHOLINE DIHYDROGEN CITRATE

Therapeutic Function: Lipotropic

Chemical Name: (2-Hydroxyethy!)trimethylammonium citrate
Common Name: —

Structural Formula: [HOCH,CH,N*(CH3) 3] [CHA077]

Chemical Abstracts Registry No.: 77818

Trade Name Manufacturer Country Year Introduced
Chothyn Flint U.s. 1945
Citrocholine United us. 1949
Lipocholin - - -

Raw Materials

Trimethyl amine
Ethylene oxide
Citric acid

Manufacturing Process

30 Ib of trimethylamine were added to 70 4 Ib of methyl alcohol to which 9.2 Ibof water had
previously been added, To the resulting sofution in a closed vessel 23 Ib of ethylene oxide
gas were introduced and the resuiting mixture then maintained at a temperature of 16°C to
30°C and agitated for 6 hours. During the reaction the pressure in the reaction vessel varied
from about 17 5 psi at the start of the reaction to O psi at the end of the reaction, The resuit-
ing solution was then added with agitation to a refluxing solution of 40 liters of isopropy!
alcohol containing 95 Ib of citric acid dissolved therein. This mixture was then cooled to 0°C
and held at that temperature overnight. The white crystalline choline dihydrogen citrate which
formed was separated from the solvent mixture by filtration and dried in vacuo. 117 Ib of
anhydrous, crystalline choline dihydrogen citrate having a purity of 99.6% were obtained.
This was a yield of 78% based on the amount of trimethylamine employed,
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CHOLINE SALICYLATE

Therapeutic Function: Analgesic, antipyretic

Chemical Name: 2-hydroxy-N,N,N-trimethy!-ethanaminium salt with 2-hydroxy benzoic
acid

Common Name: Choline saticylic acid salt

Structural Formula: €o0"-- - - --ﬁ(cns)s

CH,CH,OR
OH 2V72

Chemical Abstracts Registry No.: 2016-366

Trade Name Manufacturer Country Year Introduced
Arthropan Purdue Frederick U.S. 1959
Actasal Purdue Frederick U.s. 1959
Atilen Spofa Czechoslovakia —
Audax Napp U.K. -
Audax Ethimed S. Africa -
Audax Mundipharma W. Germany -
Bonjela Lloyds UK. -
Mundisal Mundipharma Switz, -
Mundisal Erco Denmark -
Otho Purdue Frederick U.s. -
Sachol Polfa Poland -
Rheumavincin Owege W, Germany -
Salicol Sais Italy -
Satibon Grelan Japan -
Syrap Carrion France -
Teejel Napp U.K. -
Tegunor Mundipharma W. Germany -
Trilisate Purdue Frederick uU.s. -

Raw Materials

Choline chloride
Sodium salicylate

Manufacturing Process

A method of preparation is to react an acid salt of choline (such as choline chioride or
cholme promlde) with an alkaline salt of salicylic acid (such as sodium salicylate, potas-
sium salicylate, or magnesium salicylate) in an alcoholic media.
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CHOLINE THEOPHYLLINATE

Therapeutic Function: Smooth muscle relaxant
Chemical Name: Theophylline cholinate

Common Name: Oxotriphvlline; oxytrimethyliine

Structural Formula: CH3
N )
°=r ' J [{CH3)3N*~CH4CHz—OH)
CH3—N -
N
0

Chemical Abstracts Registry No.: 44994056

Trade Name Manufacturer Country Year Introduced
Sabidal S.R. Zyma UK. 1983
Brondaxin Ferrosan Denmark -
Cholecyl Substancia Spain -
Choledyl Nepera uUs. -
Cholegy! Substantia Neth, -
Chophytllin Ferraton Denmark -
Euspirax Asche W. Germany -
Glomax Midlands Int. Chem, U.K. -
{soperin Spofa Yugosiavia -
Monofillina Manetti Roberts Italy -
Novotriphyl Novopharm Canada -
Rouphylline Rougier Canada -
Sclerofillina Medici Domus Italy -
Teocolina Nessa Spain -
Teofilcolina Salfa Italy -
Teovent Ferrosan Denmark -

Raw Materials

Theophyline
Choline bicarbonate

Manufacturing Process

18 parts by weight of theophylline are added to 37.8 parts by weight of agueous choline bi-
carbonate (47% assay) and the mixture stirred and heated at 80°C to 90°C until the evolution
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of carbon dioxide has ceased and complete solution effected. Water is separated from the
reaction mixture by distillation under a vacuum sufficient to keep the still temperature be-
tween 50°C and 55°C. After about 15 parts by weight of water have been separated, about 80
parts by weight of isopropy! alcohol are added and the mixture subjected to further distilla-
tion under a vacuum sufficient to keep the mixture boiling at about 40°C. The distillation
removes some of the water as an azeotrope with the isopropy! alcohol. During the removal
of the water-isopropy! alcohol azeotrope a crystalline precipitate forms. The mixture is further
cooled slowly to 5°C and the crystalline precipitate filtered off. The choline theophyllinate
crystals are then washed with isopropy! alcoho! and dried under vacuum at about 70°C, A
second crop of the product may be obtained from the mother liquor by further reduction

in volume and cooling, A vield of 90,6% of theory of choline theophyilinate is obtained
completely free of inorganic salts.
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CHROMONAR HYDROCHLORIDE

Therapeutic Function: Coronary vasodilator

Chemical Name: [[3-[2-(Diethylamino)ethyl] 4-methyl-2-0x0-2H-1-benzopyran-7-yl]oxy]
acetic acid ethy! ester hydrochloride

Common Name: Carbocromene

Structural Formula: CHg0OCCHZ0 0
{base)
2 NCHaCHZN (C2Hs )2
CHg
Chemical Abstracts Registry No.: 655-356; 804-104 (Base)
Trade Name Manufacturer Country Year Introduced
Intensain Hoechst Switz, 1963
Intensain Cassella W. Germany 1963
Intensain Diamant France 1966
Intensain Pierrel Italy 1971
Antiagor 1.S.M. Italy -
Beta-Intensain Cassella W, Germany -
Cardiocap Fidia Italy -
Cromene Scharper Italy -
Intensain Takeda Japan -
Intensacrom Albert Farma Spain -
Sedo-intensain Diamant France -
Intenkordin Polfa Poland -

Raw Materials

Resorcinol
2.(2-Diethylaminoethyl)acetic acid ethy| ester
Bromoacetic acid ethyl ester
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Manufacturing Process

18.7 g of 3-3-diethylaminoethyl-4-methyl-7-hydroxy-coumarin chlorhydrate are dissofved

in 200 cc methyl ethyl ketone and 18 g anhydrous potassium carbonate are added. The
mixture is stirred for 1 hour at 70°C and then 12 g bromoacetic acid ethy! ester are al-
lowed to drop in. The reaction mixture is stirred under reflux for @ hours and then it is
filtered off with suction in the heat. The filtrate is concentrated in the vacuum to dryness
and the resultant residue is dissolved in ether. The etheric sofution is washed with diluted
caustic soda sotution for several times and, subsequently, dried with Glauber's salt. By
introduction of hydrochloric acid gas into the etheric solution the reaction product is pre-
cipitated in the form of chlorhydrate. Yield: 15 g of 3-§-diethylaminoethyl-4-methyl-
coumarin-7-ethyl oxyacetate chlorhydrate having a melting point of 154° to 166°C (= 63%
of the theory).

The starting material is produced by reacting resorcino! with 2-(2-diethylaminoethyl)acetic
acid ethyl ester,
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CHYMOPAPAIN

Therapeutic Function: Proteolytic enzyme used in chemical nucleolysis
Chemical Name: See ''Structural Formula" below.
Common Name: —

Structural Formula: Chymopapain is a sulfhydryl enzyme similar to papain. Has compo-
nents of molecular weight about 35 000,

Trade Name Manufacturer Country Year Introduced
Chymodiactin Smith u.s. 1982
Chemolase Ortho-Tex us. -
Discase Travenol u.s. -

Chemical Abstracts Registry No.: 9001-09-06

Raw Materials

Papaya latex
Hydrochloric acid

Manufacturing Process

The undried latex of papaya is mixed with about three times its weight of hundredth normal
hydrochloric acid. To this mixture is then added dilute hydrochloric acid (about normal) un-
til a pH of substantially 2 has been attained. The acidified latex is next allowed to stand over
night or longer in a cold place (0°C to 10°C). The material still in solution is then separated
out, by any convenient means, such as filtration through paper. From the soluble portion, a
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small amount of inert protein is precipitated, by half saturation with sodium chloride at about
10°C. The desired enzyme is next precipitated as a nearly pure protein by raising the concen-
tration of salt to full saturation, while the pH is kept at a level of substantially 2, by the addi-
tion of normal alkali, if necessary. The precipitate of protein is removed by any suitable
means, and may be kept as a thick paste out of contact with the air,and in the cold, The
keeping properties at higher temperatures are enhanced by addition of enough alkali to the
protein to bring its pH to 4560,

This protein may be further purified, if desired, and eventually may be crystallized, by re-
dissolving the paste in saturated sodium chloride solution by adjusting the pH to 45-6.0,and
reprecipitating the enzyme protein by the gradual addition of acid in the cold, until a pH of
approximatety 2.0 is obtained; or, the purification may be accomplished by dissolving the
protein in acid at a pH of 2, and then precipitating the enzyme, by increasing the concentra-
tion of salt,

When the activity and other properties of the several times recrystallized new enzyme protein
are compared with those of the uncrystallized precipitate obtained in the first stages of the
process, it is found that even in the first stages, the enzyme is present in sufficiently pure
form for most purposes.
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CICLONICATE

Therapeutic Function: Vasodilator
Chemical Name: 3-Pyridinecarboxylic acid 3,3 6-trimethylcyclohexy! ester
Common Name: Cyclonicate

Structural Formula:

Chemical Abstracts Registry No.: 53449584

Trade Name Manufacturer Country Year Introduced
Bled Poli Italy 1978

Bled Poli Switz, 1981
Cortofludan Knoli W. Germany -

Elastan 200 Byk Liprandi Argentina -
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Raw Materials

trans-3,3 5-Trimethylcyclohexanol
Niacin chloride hydrochloride
Sodium hydroxide

Manufacturing Process

To a solution of 142 g {1 mol) of trans-3,3 5-trimethyicyclohexanot in 400 cc of anhydrous
benzene heated to 70°C is added gradually 178 g (1 mol) of niacin chloride hydrochloride,
Heating is carried out under reflux conditions for 3 hours, the solution is cooled, the ester
hydrochloride is filtered off and then recrystallized in an ethanolethy| ether mixture to ob-
tain 227 g (80% yield) of product melting at 155°C to 167°C.

By treating the hydrochloride with an aqueous solution of NaOH at 0°C, the free base is ob-
tained in the form of a viscous white liquid which boils at 115°C under 0.05 mm.
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CICLOPIROXOLAMINE

Therapeutic Function: Antifungal
Chemical Name: 6-Cyclohexyl-1-hydroxy-<4-methyl|-2{1H)-pyridone ethanolamine sait
Common Name: —

Structural Formuia: CH,

N“ o NH,CH,CH,OH
OH

Chemical Abstracts Registry No.: 41621-49-2; 29342050 (Base)

Trade Name Manufacturer Country Year Introduced
Batrafen Cassella-Riedel W. Germany 1980
Batrafen Hoechst Japan 1981
Loprox Hoechst Canada 1983
Loprox Hoechst U.S. 1983

Raw Materials

4 Methyl6-cyclohexyl-2-pyrone
Hydroxylamine hydrochioride
Ethanolamine

Menufacturing Process

Ciclopirox may be produced as follows: 2 g of 4-methyl-8-cyciohexyl|-2-pyrone were heated
with 1 g of hydroxylamine hydrochloride and 5 g of 2-aminopyridine to 80°C for 8 hours.
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The reaction mixture was then dissolved in methylene chloride, the amine was removed by
shaking with dilute hydrochloric acid, the reaction product was extracted from the organic
phase by means of dilute sodium hydroxide solution and the alkaline solution was acidified
with acetic acid to a pH value of 8. The 1-hydroxy-4-methyl-6-cyclohexy!-2-pyridone pre-
cipitated in crystalline form. It was filtered off with suction, washed with water and dried.
The yield was 1.05 g {49% of theory}; melting point 143°C.

Reaction of ciclopirox with ethanolamine gives the desired product.
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CICLOXILIC ACID

Therapeutic Function: Choleretic
Chemical Name: cis2-Hydroxy-2 phenylcyciohexanecarboxylic acid
Common Name: -

Structural Formula: COOH o

S

Chemical Abstracts Registry No.: 57808636

Trade Name Manufacturer Country Year Introduced
Plecton Guidotti Italy 1975
Sintiabil Sintyal Argentina -

Raw Materials

2-Hydroxymethy| cyclohexanone Bromobenzene
Potassium permanganate Magnesium

Manufacturing Process

25 g of 2-hydroxy methylcyclohexanone, diluted in 20 cc of ether, were dropped into a ves-
sel containing an ether suspension of phenyl-magnesium-+bromide (prepared from 196 g of
magnesium and 128 g of bromobenzene in 300 cc of ether according to usual techniques by
stirring and external icecooling). The mixture was stirred for some time, then the magnesium
compound was decomposed by pouring it carefully into water and ice; the magnesium hy-
droxide wasdissofved in 50 cc of a saturated solution of ammonjum chioride, the ether portion
was separated and the aqueous portion extracted with further ether,
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Collected and dried ether extracts were evaporated and the residue vacuum distilled yielded
16 g of a thick oil of boiling point at 0.1 to 0,2 mm Hg 127°C to 135°C.

This product crystallized by dissolving in ether and reprecipitation with petroleum ether yielded
7 g of 1pheny!2-hydroxy -ethylene-cyclohexan-1-ol, melting point (Kofler}) 81°C to 83°C.

The thus obtained product was dried and finely powdered, and then suspended in 1.4 liters of
an aqueous solution of 14 g of KMnO4 and 7 g of Na,CO3, and the suspension was thoroughly
stirred for one day,

After filtering off the MnO,, thus formed, a small amount of Na,SO; was added until the
violet coloration disappeared; MnO, was filtered again and the alkaline solution was acidified
with concentrated HCI.

After one day standing in a refrigerator, the product was filtered and washed with water, thus
yielding 5 g of 2 pheny!-2-hydroxy-cyclohexane-carboxylic acid, melting point (Kofler} 143°C
to 145°C.
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CIMETIDINE

Therapeutic Function: Antiulcer drug

Chemical Name: N-cyano-N'-methy!,N"-[2-[[(5-methy!-1H-imidazol-4-yl)methyl] thio] -
ethyl] guanidine

Common Name: -

H
Structural Formula: HyC N
NCN | W
I N
CH,NHCNHCH, CH,SCHy

Chemical Abstracts Registry No.: 51481618
Trade Name Manufacturer Country Year Introduced
Tagamet SKF U K, 1977
Tagamet SKF uU.S. 1977
Tagamet SKF France 1977
Tagamet SKF W. Germany 1977
Tagamet SKF Switz, 1977
Euroceptor Zambon Italy 1978
Tagamet Fujisawa/SKF Japan 1982
Cimetag Cehasol Austria 1983
Acibilin Exa Argentina -
Aciloc Orion Fintand -
Altramet Lek Yugoslavia -
Belomet Belupo Yugoslavia -
Biomag Pulitzer Italy -

Brumetidina Bruschettini Italy -
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Trade Name Manufacturer Country Year Introduced
Cimetum Sintyal Argentina -
Cinamet Isis Yugosiavia -
Cinulcus Wassermann Spain -
Citius Prodes Spain -
Civent Medica Finland -
Fremet Antibioticos Spain —
Gastromet Sigurta Italy -
Itacem Italchemie Italy -
Mansal Vita Spain -
Peptol Horner Canada -
Stomakon Andromaco Brazil -
Tametin Giuliani Italy -
Tratul Ricar Argentina -
Ulcedin Agips Italy -
Uicedine {.C.N . Usafarma Brazil -
Uicerfen Finadiet Argentina -
Ulcestop Gibipharma Italy —
Ulcimet Farmasa Brazit -
Ulcodina Locatelli Italy -
Ulcomet {talfarmaco Italy -
Ulhys Farnex Italy -

Raw Materials

2-Chloroacetic acid ethyl ester Formamide
Potassium hydroxide Sodium
Cysteamine Ammonia
Carbon disulfide Cyanamide
Dimethyl sulfate Methylamine

Manufacturing Process

In an initial step, 2<chloroacetic acid ethyl| ester is reacted with formamide to give 5-methyi-
imidazole4 carboxylic acid ethyl ester. Then sodium in ammonia is used to convert that to
4-hydroxymethy|&-methylimidazole-hydrochloride, Cysteamine HCI (HSCH,CH,NH,-HCl) is
then reacted to give 4-{2-aminomethyl)-thiomethyl|-5-methyi-imidazoie di-HCi. Then N-
cyanamido§ 5-dimethyldithiocarbonate (from cyanamid, KOH, CS; and (CH3),80,) is re-
acted to give a further intermediate which is finally reacted with methylamine to give cimeti-
dine,

The preparation of the pyridyl analogs of the imidazolyl compounds of the type of cimsti-
dine are discussed in the patent cited below,

Further references are given by Kieeman & Engel in the reference below,
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CINEPAZET MALEATE

Therapeutic Function: Antianginal

Chemical Name: 4-[1-Ox0-3-(3,4 5-trimethoxyphenyl)-2propenyl] -1-piperazineacetic acid
ethy! ester {Z)-2butenedioate (1:1)

Common Name: Ethyl cinepazate maleate

Structural Formula: CH 0

CH,0 CH~=CHCO—N N—CH,CO0C,Hg . C4H,0,
CH,0

Chemical Abstracts Registry No.: 50679-07-7; 23887414 (Base)

Trade Name Manufacturer Country Year Introduced
Vascoril Delalande France 1971
Vascoril Delalande Italy 1974

Raw Materials

1-Piperazino ethy| acetate Sodjum bicarbonate
3.4 5-Trimethoxy cinnamoy| chloride Maleic acid

Manufacturing Process

A solution of 1piperazino ethyl acetate (0.2 mol) in benzene {300 mi) is treated with 3,4 5-
trimethoxy cinnamoy! chloride (0.2 mol) in the presence of sodium bicarbonate {0.3 mol}.
After contacting for one hour at room temperature, the mixture is refluxed for a further hour,
The benzene solution is then treated with an aqueous sojution of sodium bicarbonate. After
evaporation of the solvent, a solid product is obtained which is recrystallized from isopropyl|
ether. Melting point = 96°C. This base, when treated with hydrochloric acid, gives a hydro-
chloride having a8 melting point of 200°C with decomposition. By the action of malaic acid
the acid maleate is obtained, having a melting point of 130°C.

References

Merck Index 2266

Kleeman & Engel p.210

OCDS Vol. 3 p. 157 (1984)

DOT 10 (12) 336 (1974)

I.N.p.233

Fauran, C., Huguet, G., Raynaud, G., Pourrias, B. and Turin, M.; U.S. Patent 3,590,034;
June 29, 1971; assigned to Delalande S.A, {France}

CINNARIZINE

Therapeutic Function: Antihistaminic
Chemical Name: 1-(diphenylmethyl)-4-(3-phenyi-2-propenyl)piperazine

Common Name: —
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Structural Formula:

Cellg

\
CH—N

Cellg

Chemical Abstracts Registry No.: 29857-7

Trade Name

Stugeron
Stutgeron
Midronal
Sturgeron
Aplactan
Stugeron
Amynoral
Annarizine
Antigeron
Aplactan
Aplexal
Apomiteri
Apotomin
Apsatan
Artate
Carecin
Cerebolan
Cerepar
Cero-Aterin
Cinaperezine
Cinazin
Cinazyn
Cinnabene
Cinnacet
Cinnageron
Cinnarizine
Cinnipirine
Coldrin
Corathiem
Cysten
Denapol
Dismaren
Ederal
Eglen
Folcodal
Giganten
Glanil
Hilactan
Hirdsyn
|zaberizin
Katoseran
Midronal
Milactan
Myodel
Olamin
Pericephal
Plegitux
Processine
Purazine
Razlin
Ribrain

Manufacturer

Janssen
Janssen
Delalande
Janssen
Janssen
Cilag-Chemie
Delalande
Sioe
Farmasa
Eisai

Taiyo
Teizo
Kowa
Wakamoto
Nippon Chemiphar
Zensei
Tobishi
Merckle
Chassot
Kinki
Siegfried
italchimici
Merckle
Schwarzhaupt
Streuli
Green Cross
A.C.F,

J&IJ

Ohta
Tsuruhara
Teikoku
Gerardo Ramon
Esteve
Tatsumi
Syncro
Tropen

Leo
Kyoritsu
Fuso

Tohu
Hishiyama
Delalande
Miwa
Delalande
Siegfried
Hofmann
Carrion
Sankyo
Lennon
S.S. Pharm,
Endopharm

N~— CHzCH=CH—CGH5

Country

U.K.

W. Germany
France
Italy
Belgium
Switz,
France
Japan
Brazil
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

W. Germany
Switz,
Japan
Switz.

Italy

W. Germany
W. Germany
Switz,
Japan
Neth.

u.s.

Japan
Japan
Japan
Argentina
Spain

Japan
Argentina
W, Germany
Sweden
Japan
Japan
Japan
Japan
France
Japan
France
Switz,
Austria
France
Japan

S. Africa
Japan

W. Germany

Year Introduced

1961
1961
1962
1970
1970
1980



Cinoxacin

Trade Name Manufacturer Country Year Introduced
Roin Maruishi Japan -
Salarizine Iwaki Japan -
Sapratol Takeda Japan -
Sedatromin Takata Japan -
Sefal Nobel Turkey -
Sigmal Fuji Zoki Japan -
Siptazin Isei Japan -
Spaderizine Kotobuki Japan -
Stunarone Abic Israel —
Toliman Corvi Italy -
Tolesmin Sato Japan -
Torizin Towa Japan -

345

Raw Materials

Cinnamoy| chloride
Benzhydry! piperazine
Lithium aluminum hydride

Manufacturing Process

This compound can be prepared by the reaction of cinnamoy! chloride with benzhydryl-
piperazine. The reaction is carried out in dry benzene under reflux. The benzene is then
evaporated, the residue taken up in chioroform, washed with dilute HCl and then made
alkaline.

The chloroform layer is washed with a dilute aqueous sodium hydroxide solution, there-
after with water, and is finally dried over potassium carbonate. The residue, which is ob-
tained after evaporation of the chloroform, is dissolved by heating in a mixture of 25%
of toluene and 75% of heptane. On cooling this solution to about 20°C the product pre-
cipitates. That compound is reduced with LiAlH, to give cinnarizine.

References

Merck Index 2281

DFU 3 (8) 572 {1978)

Kleeman & Engel p. 272

OCDS Vol.1p.58 (1977)

DOT 16 (10) 360 (1974) & 18 (1) 27 (1982}

I.N.p.234

Janssen, P.AJ.; U.S. Patent 2,882 271; April 14, 1959; assigned to Laboratoria Pharma-
ceutica Dr, C. Janssen, Belgium

CINOXACIN

Therapeutic Function: Antibacterial
Chemical Name: 1-Ethy|8,7-methylenedioxy-4(1H}-oxocinnoline-3<carboxylic acid

Common Name: —
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Structural Formula: ﬁ
<0 CO; H
[} l‘ld -N
CZH5
Chemical Abstracts Registry No.: 28657809
Trade Name Manufacturer Country Year Introduced
Cinobac Litly U.K, 1979
Cinobac Lilly Switz, 1979
Cinobactin Lilly W, Germany 1980
Cinobac Lilly U.s. 1981
Cinobact Shionogi Japan 1983
Cinobactin Lily Sweden 1983

Raw Materials

1-Ethyl16,7 methylenedioxy-4(1H)-0xocinnoline-3-carbonitrile
Hydrogen chlioride

Manufacturing Process

About 23 g {0,095 mol) of 1-ethyl6,7 methylenedioxy-4{1H)-oxocinnoline-3-carbonitrile
were added to a mixture of 200 ml of concentrated hydrochloric acid and 200 m| of acetic
acid. The resultant reaction mixture was heated under reflux for 18 hours. The excess acids
were removed under vacuum, and the residue was taken up in 150 m| of a 5% sodium bicar-
bonate solution. The resultant solution was treated with 5 g of charcoal and filtered. The
filtrate was made acidic by the addition of hydrochloric acid and the resulting precipitate was
removed by filtration. 23 g, representing a yield of 91.6% of 1-ethy!.6,7-methylenedioxy-4{1H)-
oxocinnoline-3-carboxylic acid as light tan crystais which melted at 261°C to 262°C with de-
composition were recovered.

References

Merck Index 2284

DFU 3 (1) 22 (1978)

Kleeman & Engel p.213

PDR p. 836

OCDS Vol. 2 p. 388 (1980)

DOT 11 (10) 402 {(1975) & 16 (2) 45 (1980)

t.N.p.235

REM p. 1216

White, W.A.; U.S. Patent 3,669,965; June 13, 1972; assigned to Eli Lilly & Company

CIPROFIBRATE

Therapeutic Function: Hypolipemic
Chemical Name: 2-[4-(2° 2'-Dichlorocyclopropyl)phenoxy] -2-methylpropionic acid

Common Name: —
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Structural Formula: CH,
0—C—CO,H
|

ci ¢t CH,

Chemical Abstracts Registry No.: 5221483-3

Trade Name Manufacturar Country Yaear Introduced
Lipanor Winthrop France 1983

Raw Materials

p-{2 2-Dichlorocyclopropyl}phenol Acetone
Sodium hydroxide Chioroform

Manufacturing Process

A mixture of 8 g (0.0356 mol) of p-(2 2dichlorocyclopropyi)phenol, 11.2 g (0.28 mol) of
sodium hydroxide pellets, 11 g of chloroform and 350 ml of acetone was prepared at 0°C.
The cooling bath was removed, the mixture stirred for a minute and then heated on a steam
bath to reflux temperature, The reaction mixture was stirred at reflux for three hours and
then concentrated in vacuo. The residual gum was partitioned between dilute hydrochloric
acid and ether, and the ether layer was separated, dried and concentrated in vacuo, The
residual oil {14 g) was partitioned between dilute aqueous sodium bicarbonate and ether. The
sodium bicarbonate solution was acidified with concentrated hydrochloric acid and extracted
with ether, The ether solution was dried over anhydrous sodium suifate and concentrated.
Theresidue (9.5 g of yellow oil) was crystallized twice from hexane to give 6.0 g of 2-[p-(2,2-
dichlorocyclopropyl)phenoxy] -2-methy! propionic acid in the form of a pale cream-colored
solid, MP 114°C to 116°C.

References

Merck Index 2286

DFU 2 (5) 297 (1977)

OCDS Vol, 3 p. 44 (1984}

I.N.p.235

Philtips, D.K.; U.S. Patent 3 948 973; April 6, 1976; assigned to Sterling Drug, Inc.

CITICOLINE

Therapeutic Function: Cerebral circulation stimulant

Chemical Name: Cytidine 5°~(trihydrogen diphosphate}mono[2-(trimethylammonio)ethyi] -
ester hydroxide inner salt

Common Name: Citidoline; cytidine diphosphate choline

Structural Formula:
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Chemical Abstracts Registry No.: 987-780

Trade Name Manufacturer Country Year Introduced
Nicholin Cyanamid Italy 1971
Rexort Cassenne Takeda France 1977
Alaton Zambon Italy -
Andes Nippon Kayaku Japan -
Brassel Alfa Farmaceutici Italy -
CDP-Choline Kowa Japan —_
Cereb Ohta Japan -
Ceregut Kodama Japan -
Cidifos Neopharmed Italy -
Colite Nippon Chemiphar Japan —
Corenalin Kaken Japan -
Cyscholin Kanto Japan -
Daicoline Daisan Japan -
Difosfocin Magis Italy -
Emicholine Dojin Japan -
Emilian Beppu Japan -
Ensign Yamanouchi Japan -
Erholen Nichiiko Japan -
Haibrain Ono Japan -
Haocolin Fuso Japan -
Hornbest Hoei Japan -
Intelon Takata Japan -
Meibis Sanken Japan -
Neucolis Nippon Shinyaku Japan —
Nicholin Takeda Japan -
Niticolin Morishita Japan -
Plube Mochida Japan -
Recognan Toyo Jozo Japan -
Rupis Vitacain Japan -
Sauran Abello Spain -
Sinkron Ripari-Gero Italy —
Sintoclar Pulitzer Italy -
Somazina Ferrer Spain -
Startonyl Cyanamid - -
Suncholin Mohan Japan -

Raw Materials

Cytidine-5’-monophosphate
Choline
Brevibacterium ammoniagenes

Manufacturing Process

A 250 mi conical flask containing 30 mi of a reaction liquor {pH 7.0) having a composition of
7.38 mg/ml of disodium salt of CMP (cytidine-5‘'-monophosphate), 24 mg/m! of choline, 10
mg/mi of glucose, 100 mg/ml of acetone-dried cells of Brevibacterium ammoniagenes ATCC
6872, 11.6 mg/ml of monopotassium phosphate, 20 mg/m! of dipotassium phosphate and
2.96 mg/m! of magnesium sulfate, (MgSQ4-7H,0), was subjected to culturing at 30°C for 4
hours. Cytidine diphosphate choline was formed and accumulated at a concentration of
3.8 mg/ml in the culture liquor,

The pH of 1.2 liters of filtrate containing 3.8 mg/ml of cytidine diphosphate choline, obtained
by removing solid matters from the culturing liquor, was adjusted to a pH of 8.5 witha 0.5N
KOH solution. The filtrate was passed through a column of strongly basic anion exchange
resin, Dowex 1 x 2 {formic acid type). After washing the resin with water, a formic acid
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solution was passed through the column with gradual increase in the concentration of formic
acid (until 0.04N max.}. A fraction of cytidine diphosphate choline was collected by elu-
tion according to the so-called gradient elution method and absorbed onto carbon powders.
Then, elution was effected with acetone, and the eluate was concentrated and dried. 1.3 g
of cytidine diphosphate choline powders were obtained.

References

Merck Index 2290

Kleeman & Engel p. 214

DOT 4 (2) 68 (1968)

I.N, p. 237

Nakayama, K. and Hagino, H.; U.S. Patent 3,684 ,652; August 15, 1972; assigned to Kyowa
Hakko Kogyo Co., Ltd. {Japan)

Nakamachi, H., Kamiya, K. and Nishikawa, M.; U S, Patent 3,687,932; August 29, 1972; as-
signed to Takeda Chemical Industries, Ltd. {(Japan)

CITIOLONE

Therapeutic Function: Treatment of hepatic disorders

Chemical Name: 2-Acetamido<4-mercaptobutyric acid 7y-lactone

Common Name: Acetylhomocystein thiolactone; acetamido thiobutyrolactone
Structural Formula: s o

Chemical Abstracts Registry No.: 1195-16-0

Trade Name Manufacturer Country Year introduced
Citiolase Roussel Maestretti France 1970
Thioxidrene Bottu France 1972
Citiolase Roussel Maestretti Italy 1976
Mucorex Berenguez-Beneyto Spain -
Reducdyn Nordmark W. Germany -

Sitilon Roussel - -
Thioncycline Merrell France -

Raw Materials

Acetyl methionine Ammonia
Sodium Hydrogen chloride

Manufacturing Process

12.73 kg of acetyl methionine are gradually introduced into a brine-cooled pressure-tight ap-
paratus provided with a stirrer and containing 140 liters of liquid ammonia at -50°C. The
amino acid is dissolved after a short time; 6.5 kg of sodium metat are then introduced over a
period of from 4 to 5 hours at a temperature of from -40°C to -50°C. Eventually,a persistent
blue coloration of the ammoniacal solution indicates the end of the reaction. The ammonia
is distilled off and the residue is taken up in 70 liters of methano!l. In order to remove am-
monia which has been formed from sodium amide, 30 to 40 liters of methanol are distilled
off and the residue is made up with methanol to 80 liters. The strongly alkaline solution is
neutralized with 22 liters of concentrated aqueous hydrochloric acid. The solution is filtered
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off from the precipitated sodium chloride and evaporated to dryness /n vacuo. The closing
of the thiolactone ring takes place as a result of the evaporation of the solution to dryness
in the acid pH range and the N-acetyl homocystein originally present is converted into N-acety|
homocystein thiolactone. In order to isolate this compound, the residue is recrystallized
from 25% aqueous alcohol.

9 kg of N-acetyl homocystein thiolactone are obtained, this corresponding to a yield of 85%
of the theoretical.

References

Merck Index 2291

Kleeman & Engel p. 215

DOT 7 (1) 14 (1971)

I.N. p. 237

British Patent 955,231 ; April 15, 1964, assigned to Deutsche Gold- und Silber- Scheideanstalt
Vormals Roessler (Germany)

CLAVULANIC ACID

Therapeutic Function: Antibacterial

Chemical Name: 3-(2-Hydroxyethylidene)-7-0x0-4-0xa-1-azabicyclo[3.2.0) heptane-2-car-
boxylic acid

Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 58001448

Trade Name Manufacturer Country Year Introduced
Augmentin Beecham U.K, 1981
Augmentin Beecham Switz, 1982
Augmentan Beecham W. Germany 1982
Synulox Beecham - -

Raw Materials

Dextrin
Sovybean flour
Bacterium Streptomyces Clavuligerus

Manufacturing Process

100 ml of sterile water was added to a sporing culture which had been grown on Bennetts
agar in a Roux bottle for 10 days at 26°C. A mycelium/spore suspension was produced and
used to inoculate 75 liters of steam sterilized medium of the following composition in tap
water,
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Dextrin 2% W/V
Arkasoy ‘60'* 1% W/V
10% Pluronic L81 in soybean oijl 0.03% V/V

*Arkasoy is soybean flour supplied by British Arkady Co.,
Old Trafford, Manchester, UK

The pH of the medium was adjusted to 7.0
The medium was contained in a 100 liter stainless steel baffled fermenter, agitated by a 7%
inch vaned disc impelier at 140 rpm. Sterile air was supplied at 75 liters per minute and the

tank incubated for 72 hours at 26°C,

The contents of the seed fermenter were used to inoculate 1,500 liters of steam sterilized
medium of the following composition in tap water,

Arkasoy ‘60’ 1.5% W/V
Glycerol 1.0% W/V
KH,PO, 0.1% W/V
10% Pluronic L81 in soybean oil 0.2% V/V

The pH of the medium was adjusted to 7.0

The medium was contained in a 2,000 liter stainless steel fully baffled fermenter agitated by
two 19 inch vaned disc impellers at 106 rpm,

Sterile air was supplied at 1,200 liters per minute. Antifoam was added in 25 m! amounts as
required, (10% Pluronic L81 in soybean oil.) The fermentation was controlled at 26°C until
a maximum yield of clavulanic acid was obtained between 3-5 days when 200-300 ug/ml of
clavulanic acid were produced.

References

Merck Index 2311

DFU 2 (6) 372 (1977)

PDR p. 659

DOT 19 (3) 169 (1983)

I.N.p. 18

REM p. 1200

Cole, M., Howarth, T.T. and Reading, C.; U.S. Patent 4,110,165; August 29, 1978; assigned
to Beecham Group, Ltd. (U.K.)

CLEMASTINE FUMARATE

" Therapeutic Function: Antihistaminic

Chemical Name: 2-[2-[1-(4<chlorophenyl)-1phenylethoxy] ethyl] -1-methylpyrrolidine
hydrogen fumarate

Common Name: Meclastin

Structural Formula: cH

3 3
‘ O(l: C1
Kuj/mzmz (base)
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Chemical Abstracts Registry No.: 14976679; 15686-51-8 (Base)

Trade Name Manufacturer Country Year Introduced
Tavegy]l Sandoz France 1967
Tavegy! Sandoz Switz, 1967
Tavegil Sandoz W. Germany 1967
Tavegy! Sandoz Italy 1968
Tavegy! Sankyo Japan 1970
Tavegil Sandoz UK. 1971
Tavist Dorsey uU.s. 1978
Agasten Sandoz - -
Alagyl Sawai Japan -
Aloginan Tobishi Japan -
Alphamin $.S. Pharm, Japan -
Anhistan Nippon Zoki Japan -
Antriptin Nippon Yakuhin Japan -
Arrest Taisho Japan -
Batomu Zensel Japan -
Benanzyl Isei Japan -
Chlonaryl Ohta Japan —_
Clemanil Kyoritsu Japan -
Fuluminol Tatsumi Japan -
Fumalestine Hishiyama Japan -_
Fumaresutin Hishiyama Japan -
Inbestan Maruko Japan -
Kinotomin Toa Eiyo Japan -
Lacretin Toyo Tanabe Japan -
Lecasol Kaken Japan -
Maikohis Nichiiko Japan -
Mallermin-F Taiyo Yakuko Japan -
Marsthine Towa Japan -
Masletine Shioe Japan -
Piloral Nippon Kayaku Japan -
Raseltin Maruishi Japan -
Reconin Toyama Japan -
Romien Fuji Zoki Japan -
Telgin G Taiyo Japan -
Trabest Hoei Japan -
Xolamin Sanko Japan -

Raw Materials

o-Methy! p<chiorobenzhydrol Sodium amide
N-Methylpyrrolidyl-(2)-ethy| chloride Fumaric acid

Manufacturing Process

9.9 g of &methyl pchlorobenzhydrol are added to a suspension of 2.3 g of powdered sodam-
ide in 30 cc of benzene. Subsequently 7.4 g of N-methylpyrrolidy|-(2)-ethyl chioride are
added and the solution is heated to the boil at reflux for 20 hours. Then shaking is first effected
with water and then 4 times each time with 25 cc of 2N hydrochloric acid. The acid ex-
tracts are made alkaline with potassium hydroxide solution while cooling strongly, and the
precipitated oil is extracted with ether. After drying of the ethereal solution over potassium
carbonate, the solvent is evaporated and the residue is fractionally distilled in a high vacuum,
whereby N-methyl-2-[2’-(@-methy|p<chlorobenzhydryloxy)ethyl] pyrrolidine boils over at
154°C/0.02 mm Hg. The base is converted to the fumarate by reaction with fumaric acid,

References
Merck Index 2314
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Kleeman & Engel p.216

PDR p. 1697

OCDS Vol. 2 p, 32 (1980)

I.N.p. 239

REM p. 1127

British Patent 942,152; November 20, 1963; assigned to Sandoz Ltd.

CLEMIZOLE

Therapeutic Function: Antihistaminic
Chemical Name: 1-[{4Chlorophenyl)methy!}] -2-(1pyrrolidinylmethyl] -1H-benzimidazole
Common Name: -

Structural Formula: c1

oy G

Chemical Abstracts Registry No.: 442524; 1163-366 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Allercur Roerig us. 1960
Reactrol Purdue Frederick u.s. 1961
Allercur Schering Switz, -
Allerpant Panther-Osfa Italy -
Deliproct S.EPS.S. France —
Penargyi Morgan Italy -
Ultralan S.EPS.S. France -
Ultraproct S.EPSS. France -

Raw Materials

o-Nitrochlorobenzene Hydrogen
p-Chlorobenzylamine Pyrrolidine
Chloroacety! chloride

Manufacturing Process

From 13.1 g of N-pchlorobenzyl-2-nitroaniline (MP 110°C, obtained in the form of orange-
red needles, from o-nitrochlorobenzene and pchlorobenzylamine by reaction for 3 hours at
150°C) by reduction with Raney-nickel and hydrogen, in which reaction the substance may
be suspended in methanol or dissolved in methanol-ethyl acetate at normal pressure and at
about 40°C with combination of the theoretical quantity of hydrogen, 12.2 g are obtained
of o-amino-N-p<hlorobenzylaniline, which after recrystallization from agueous methanol
has a MP of 90°C.

8 g of o-aminoN-p<hlorobenzylaniline and 2.8 g of pyridine are dissolved in dry ether and
reacted with an ethereal solution of 3.9 g of chloracety! chloride with cooling in a mixture of
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ice and common salt. 8 g of N-pchlorobenzyl-N‘<chloracetyl-ophenylene diamine are ob-
tained which can be worked up in the form of the crude product and, in the slightly colored
form, has a MP of 130°C.

7.6 g of this compound are boiled with 3.9 g of pyrrolidine in 70 cc of toluene for some
hours under reflux. After extraction by shaking with water and treatment with hydrochloric
acid the hydrochloride is produced of N-pchlorobenzyi-N'-pyrrolidylacetyl-o-phenylene di-
amine together with some 1-p<hlorobenzy!-2-N pyrrolidyimethyl-benzimidazole. The former,
after recrystallization from butanol, melts with foaming at 205°C, the latter, after recrystal-
lization from butanol melts at 239°C to 241°C, and is in the form of white microscopic rods.
Boiling in nitrobenzene converts the former compound into the iatter.

References

Merck Index 2315

Kleeman & Engel p.217

OCDS Vol. 1 p. 324 (1977)

I.N.p.239

Schenck, M.and Heinz, W.; U.S. Patent 2,689 853; September 21,1954, assigned to Schering
A.G. (Germany)

CLENBUTEROL

Therapeutic Function: Antiasthmatic

Chemical Name: 4-Amino-3,5-dichloro-{[{1,1-dimethylethyl)amino] methyt] benzene-
methanol

Common Name: —

Structural Formula: c
CH
" 3
HoN cn—cuz—ﬂ—cf-—ml3
OH CHy
cl
Chemical Abstracts Registry No.: 37148279
Trade Name Manufacturer Country Year Introduced
Spiropent Thomae W. Germany 1977
Monores Valeas Italy 1981

Raw Materials

1-{4’-Aminophenyl}-2-t-butylaminoethanol-(1)-HCI
Chlorine
Hydrogen chloride

Manufacturing Process

127 g of 1-(4'-aminophenyl)-2-t-butylaminoethanol-(1)-hydrochloride were dissoived in a
mixture of 260 cc of glacial acetic acid and 50 cc of water, and chlorine added while stirring
the solution and maintaining the temperature of the reaction mixture below 30°C by cool-
ing with ice water, After all of the chlorine had been added, the reaction mixture was stirred
for thirty minutes more, then diluted with 200 cc of water, and made alkaline with concen-
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trated ammonia while cooling with ice, taking care that the temperature of the reaction mixture
did not rise above 40°C. The alkaline mixture was extracted three times with 200 cc portions
of chloroform, and the chloroform extract solutions were combined, dried with sodium sul-
fate and evaporated. The residue, the free base 1-(4’-amino-3'5°'dichlorophenyl)-2-t-butyl-
aminoethanol-(1}, was dissolved in absolute ethano!, gaseous hydrogen chloride was passed
through the solution, and the precipitate formed thereby was collected. It was identified to
be 1-{4’-amino-3’,6'dichlorophenyl)-2-t-butylaminoethanol-{1)-hydrochloride, melting point
174.0°C to 175.5°C (decomp.).

References

Merck Index 2316

DFU 1 (5) 221 (1976}

Kleeman & Engel p.218

DOT 14 (2) 59 (1978) & 17 (8) 339 (1981)

I.N. p.240

Keck,J., Kruger, G., Mach!eidt, H., Noll, K., Engelhardt, G. and Eckenfels, A.; U.S. Patent
3536,712; October 27, 1970; assigned to Boehringer Ingelheim G.m.,b H, {(Germany)

CLIDANAC

Therapeutic Function: Antiinflammatory; antipyretic
Chemical Name: 6-Chiorob<yclohexy!-2 3-dihydro-1H-indene-1<carboxylic acid
Common Name: -

Structural Formula: COOH

Chemical Abstracts Registry No.: 34148-01-1

Trade Name Manufacturer Country Yeoar Introduced
Indanal Takeda Japan 1981
Britai Bristol Banyu Japan 1981

Raw Materials

N-Chlorosuccinimide
6 -Cyclohexyl-1-indancarboxylic acid

Manufacturing Process

N-<hlorosuccinimide {8.2 g, 0.0614 mol) was added to a stirred, cooled (icewater) solution
of {f})-5cyclohexyl-1-indancarboxytic acid (10.0 g, 0.0409 mol} in dimethylformamide (82
ml}. The solution was stirred for fifteen minutes at 0°C, thirty minutes at 25°C, nine hours
at 50°C, followed by eight hours at 256°C. The solution was diluted with cold water (400 ml)
and stirred until the precipitated product turned granular (fifteen minutes). The crude product
was collected, washed with cold water, and dried, Crystailization from Skellysolve B with
charcoal treatment gave colorless crystals (6.65 g, 58%), MP 149°C to 150°C. The product
was recrystallized twice from Skellysolve B to give (£)-6chloro-5cyclohexyl-1-indancarboxylic
acid as colorless crystals, MP 1560,5°C to 152 .5°C.
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References

Merck Index 2319

DFU 4 (3) 229 (1979)

DOT 17 (8) 319 {1981)

I.N. p.240

Juby, P.F., DeWitt, R.A.P.and Hudyma, TW.; U.S. Patent 3,565 ,943; February 23, 1971;
assigned to Bristol-Myers Co.

CLIDINIUM BROMIDE

Therapeutic Function: Anticholinergic

Crl;emiqzl Name: 3-[(hydroxydiphenylacetyl)oxy] -1-methyl-1-azoniabicyclo[2.2.2] octane
romide

Common Name: —

Structural Formula: r 7
Ciy
I
QW
Br-
ooc—tl:-csu‘,, r
Cellg
Chemical Abstracts Registry No.: 3485629
Trade Name Manufacturer Country Year Introduced
Librax Roche u.s. 1961
Quarzan Roche u.s. 1976
Dolibrax Roche France -
Raw Materials
1-Azabicyclo{2.2 2] -3-octanol Sodium
Diphenyichloroacety! chioride Methy! bromide

Manufacturing Process

5.12 g of 1-azabicyclo[2.2.2]-3-octanol were refluxed with a suspension of 0.92 g of finely
divided sodium in 50 cc of toluene, until most of the sodium had reacted {about 4 hours),
The thus-obtained suspension of the white amorphous alcoholate was cooled with ice, and
reacted with 10.16 g of diphenylchioroacety! chloride, which was added in form of a so-
lution in approximately 40 cc of toluene. The mixture was stirred for 1 hour at room
temperature. Small amounts of unreacted sodium were destroyed with isopropanol, and
120 cc of 1 N hydrochloric acid were then added. The mixture was refluxed for % hour,
in order to convert the first formed product, diphenylchloroacetic acid ester of 1-azabi-
cyclo[2.2.2] -3-octanol, into the corresponding benzilic acid ester.

The toluene phase was separated and discarded. The aqueous phase, together with a pre-
cipitated water- and toluene-insoluble oil, was made alkaline and extracted repeatedly with
chloroform. The chloroform solution was concentrated in vacuo. The residue was re-
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crystallized from a mixture of acetone and ether (alternatively, from chloroform and ether),
and formed needles melting at 164° to 166°C. It was identified as 3-benziloyloxy-1-azabi-
cyclo[2.2,2] octane,

3-Benziloyloxy-1-azabicyclo[2.2.2] octane methobromide was prepared by adding 20 cc of
a 30% solution of methyl bromide in ether to a solution of 2.6 g of 3-benziloyloxy-1-
azabicyclo[2.2.2] octane in 20 cc of chloroform. After standing for 3 hours at room tem-
perature and 15 hours at +5°C, a crystalline precipitate had formed. This was filtered off
and recrystallized from a mixture of methanol, acetone, and ether; prisms melting at 240°
to 241°C.

References

Merck Index 2320

Kleeman & Engel p.219

PDR pp. 1510, 1606, 1999

I.N.p. 240

REM p.914

Sternbach, L.H.; U.S. Patent 2,648,667; August 11, 1953; assigned to Hoffmann-LaRoche,
Inc.

CLINDAMYCIN HYDROCHLORIDE

Therapeutic Function: Antibacterial
Chemical Name: 7(S)-chloro-7-deoxylincomycin hydrochloride
Common Name: —

Structural Formula: CH4CH,CH,

CONH—CH (base)

H SCHg

H OH

Chemical Abstracts Registry No.: 21462-395; 18323449 (Base)

Trade Name Manufacturer Country Year Introduced
DalacinC Diethelm Switz, 1968
Sobetin Upjohn W, Germany 1968
Cleocin Upjohn us. 1970
DalacinC Upjohn U.K. 1970
Dalacin Sumitomo Japan 1971
Dalacin C Upjohn Italy 1975
Dalacin Alter Spain -

Raw Materiais

Lincomycin hydrochloride Acetonitrile
Tripheny! phosphine Hydrogen chioride
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Manufacturing Process

The following procedure is described in U.S. Patent 3,475,407, A solution of 50 g of
lincomycin hydrochloride, 120 g of triphenylphosphine, and 500 ml of acetonitrile in a

3 liter flask equipped with a stirrer was cooled in an ice bath and 500 ml of carbon tetra-
chloride was added in one portion. The reaction mixture was then stirred for 18 hours
without addition of ice to the cooling bath, The reaction was evaporated to dryness under
vacuum on a 50° to 60°C water bath, yielding a clear, pale yellow viscous oil. An equal
volume of water was added and the mixture shaken until all of the oil was dissolved. The
resulting suspension of white solid {¢,PO) was filtered through a sintered glass mat and
discarded. The filtrate was adjusted to pH 11 by addition of 6 N aqueous sodium hydrox-
ide. A solid precipitated.

The resulting slurry was extracted with four 300 mi portions of chloroform. The aqueous
phase was discarded. The combined chioroform extract was washed once with 100 ml of
saturated aqueous sodium chloride solution and the sodium chloride phase was discarded.
The chloroform phase was evaporated to dryness under vacuum on a 50° to 60°C water
bath and an equal volume of methanol was added to the residue and the resulting solution
heated at reflux for 1 hour. The methanol solution was evaporated to dryness under
vacuum on a 50° to 60°C water bath. The residue was a clear pale yellow viscous oil. An
equal volume of water and 10 m} of 37% aqueous HC| was added and the resultant was
shaken until the oil dissolved and a white solid {more ¢,PO) remained in suspension. The
suspension was filtered through a sintered glass mat at pH 1 to 2 and the solid discarded.

The filtrate was extracted twice with 100 m! of carbon tetrachloride. The carbon tetra-
chloride phase was discarded. The aqueous phase was adjusted to pH 11 by addition of

6 N aqueous sodium hydroxide and extracted four times with 300 ml portions of chioro-
form. The combined chloroform extract was washed three times with 100 ml of saturated
aqueous sodium chioride solution and the sodium chloride phase was discarded. The
chloroform extract was dried over anhydrous magnesium sulfate, filtered and the filtrate
evaporated to dryness under vacuum on a 50° to 60°C water bath. The residue was a
clear, colorless glass weighing 45 g analyzing about 95% 7(S)-chloro-7-deoxylincomycin,
To the crude product there was added 100 mi of ethanol with warming until a clear
solution was obtained. Then 150 mi ethyl acetate was added and the resultant filtered
through a glass mat and the filtrate adjusted to pH 1 by the addition of saturated ethanolic
HCI. Crystallization soon occurred. The resultant was allowed to stand at 0°C for 18
hours and then filtered through a sintered glass mat. The solid was dried under vacuum

at 60°C for 18 hours yielding 35 g, a 67% yield of 7{S)-chloro-7-deoxylincomycin hydro-
chloride as an ethanoi solvate.

References

Merck {ndex 2321

Kieeman & Engel p. 220

PDR p. 1827

DOT 6 (1) 32 {1969) & 7 (5) 188 (1972)

I.N.p.240

REM p. 1209

Birkenmeyer, R.D.; U.S. Patent 3,475 407; October 28, 1969; assigned to The Upjohn
Company

Kagan, F. and Magerlein, B.J.; U.S. Patent 3,509,127; April 28, 1970; assigned to The Up-
john Company

CLINOFIBRATE

Therapeutic Function: Antihyperlipoproteinemic
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Chemical Name: 2 2'-[Cyclohexylidenebis(4,1 phenyleneoxy}] bis[2-methylbutanoic acid]
Common Name: -

Structural Formula: CoHy

Chemical Abstracts Registry No.: 3029908-2
Trade Name Manufacturer Country Year Introduced
Lipocrin Sumitomo Japan 1981
Lipocyclin Sumitomo Japan -

Raw Materials

Bis-{phenyleneoxy)cyclohexane
Methyl ethy! ketone

Manufacturing Process

Into a mixture of 6.0 g of a bishydroxypheny! derivative,

OO,

end 44 0 g of methyl ethyl ketone was added 16.2 g of crushed potassium hydroxide or so-
dium hydroxide. Chloroform was added dropwise into the above mixture with stirring at
20°C to 80°C, and the resultant mixture was heated for 20 hours under reflux to complete
the reaction. Thereafter the reaction mixture was concentrated to give a residue, Into the
residue was added water., After cooling, the resultant mixture was treated with activated
charcoal and acidified by diluted hydrochloric acid or sulfuric acid to give an oily substance,
The oily substance was extracted by ether and the ether soiution was contacted with aque-
ous diluted Na,CO3 solution., The separated aqueous layer was washed with ether, acidified
and again extracted with ether. The obtained ester layer was dried over anhydrous sodium
sulfate and concentrated to give 1.0 g of a crude product which was purified by recrystalliza-
tion or chromatography, to give crystals MP 143°C to 146°C (decomp.).

References

Merck Index 2322

DFU 3 (12) 905 (1978)

DOT 18 (5) 221 (1982}

I.N.p.241

Nakamura, Y., Agatsuma, K,, Tanaka, Y.and Aono, S.; U.S. Patent 3,716 583; February 13,
1973; assigned to Sumitomo Chemical Co., Ltd. {Japan)

CLOBAZAM

Therapeutic Function: Tranquilizer
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Chemical Name: 7-chloro-1-methyl-5-phenyl-1H-1,5-benzodiazepine-2,4{3H 5H)-dione

Common Name: —

Structural Formula: CHy
| 0
N
A
/
CeHls
Chemical Abstracts Registry No.: 22316478
Trade Name Manufacturer Country Year introduced
Urbany! Diamant France 1975
Frisium Albert-Pharm, Italy 1977
Frisium Hoechst W. Germany 1978
Urbanul Hoechst Switz, 1979
Frisium Hoechst UK. 1979
Castilium Hoechst - -
Clarmyl Roussel-Iberica Spain -
Clopax Prodes Spain -
Karidium Hoechst - -
Noiafren Hoechst - -
Sentil Hoechst - -
Urbadan Rousse! - -
Urbanil Sarsa Brazil -
Urbanol Roussel - -

Raw Materials

N-Phenyl-N-(2-amino 5 -chlorophenyl)malonic acid ethy! ester amide
Sodium

Ethanol

Methy| iodide

Manufacturing Process

1.65 g of N-phenyl-N-(2-amino-5-chlorophenyl)-malonic acid ethy! ester amide of MP

108° to 109°C are added to a sodium ethoxide solution, prepared from 20 m! of absolute
alcohol and 150 mg of sodium. The solution is allowed to rest for 5 hours at room tem-
perature, Then 1 ml of methyl iodide is added and the reaction mixture is refluxed for

7 hours. After evaporation of the solution in vacuo it is mixed with water and the solu-
tion is shaken with methylene chloride., The methylene chloride phase is dried and evapo-
rated, By treatment of the residue with ethyl acetate/charcoal are isolated 500 mg of
7-chloro-1-methyl-5-phenyl-1H-1,5-benzodiazepine-2,4-(3H,5H}-dione of MP 180° to 182°C,
The yield amounts to 34% of theory.

References

Merck Index 2325

Kieeman & Engel p. 221

OCDS Vol. 2 p. 406 (1980)

DOT 9 (6) 240 (1973),11 (1) 39 {1975) & 16 (1) 9 (1980)

I.N. p. 241

REM p. 1083

Hauptmann, K.H., Weber, K.-H,, Zeile, K., Danneberg, P. and Giesemann, R.; South African
Patent 68/0803; February 7, 1968; assigned to Boehringer Ingetheim GmbH, Germany
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CLOBETASOL

Therapeutic Function: Corticosteroid, Antiinflammatory

Chemical Name: 21-chloro-9-fluoro-118,17-dihydroxy-168-methylpregna-1 J4-diene-3,20-
dione

Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 25122-41-2; 256122-46-7 (Propionate)

Trade Name Manufacturer Country Year introduced
Dermovate Glaxo UK, 1973
Dermoxin Glaxo W. Germany 1976
Clobesol Glaxo Italy 1977
Dermoval Glaxo France 1978
Dermovate Glaxo Japan 1979
Dermadex Glaxo - -

Raw Materials

Betamethasone-21-methanesuifonate
Lithium chloride
Propionic anhydride

Manufacturing Process

A solution of betamethasone 21-methanesulfonate (4 g) in dimethylformamide (25 ml) was
treated with lithium chloride (4 g) and the mixture heated on the steam bath for 30 minutes.
Dilution with water gave the crude product which was recrystallized to afford the title com-
pound, MP 226°C.

Clobetasol is usually converted to the propionate as the useful form by reaction with pro-
pionic anhydride.

References

Merck Index 2330
Kleeman & Engel p.222
DOT 9 (8) 339 (1973)
I.N. p.242

Eiks, J., Phillipps, G.H. and May, P .J.; U.S. Patent 3,721,687; March 20, 1973; assigned to
Glaxo Laboratories Limited, England

CLOBUTINOL

Therapeutic Function: Antitussive
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Chemical Name: 4-chloro-a-[2-{dimethylamino)-1-methylethyl] -a-methylbenzeneethanol

Common Name: —

Structural Formula: HO CH,

|
c aizt‘:—cncnzu(ma),

CHy

Chemical Abstracts Registry No.: 1486049-2; 1215834 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Silomat Boehr /Ingel. Switz, 1960
Silomat Thomae W, Germany 1960
Camaldin Boehr /ingel. Italy 1962
Silomat Badrial France 1969
Silomat Morishita Japan 1975
Biotertussin Bioter - -
Lomisat Boehr./Ingel. - -
Pertoxil Violani-Farmavigor 1taly —

Raw Materials

3-Methyl-4-dimethylamino-butanone-(2) Magnesium
p-Chlorobenzy! chloride Hydrogen chloride

Manufacturing Process

A solution of 0.2 mol (33 g} of 3-methyl-4-dimethylamino-butanone-(2) [produced accord-
ing to Mannich, Arch. Pharm., vol. 265, page 589 (1927)] in 50 cc absolute ether was
added dropwise, while stirring and cooling with ice, to a Grignard sotution of 0.4 mol p-
chiorobenzyimagnesium-chioride which was produced from 64.5 g p-chlorobenzyl-chloride
and 9.8 g magnesium in 200 cc absolute ether. The reaction product was heated for an
additional one-half hour under reflux to bring the reaction to completion, and thereafter
the reaction mixture was decomposed into an ether phase and an aqueous phase with
about 50 cc concentrated hydrochloric acid and about 200 g ice. The ether phase was dis-
carded and the aqueous phase was adjusted to an alkaline pH with ammonia and then
thoroughly extracted with ether. After concentrating the united, dried ether extract solu-
tions, the oily residue was fractionally distilled. The reaction product was obtained in the
form of a colorless oil having a boiling point of 179° to 181°C. The yield was 48.5 g cor-
responding to 95% of theory.

The hydrochloride addition salt of the above reaction product was prepared in customary
fashion, that is, by reaction with hydrochloric acid, followed by fractional crystatlization
from a mixture of alcohol and ether. The two possibie racemic forms were obtained
thereby. The difficultly soluble racemate had a melting point of 168° to 170°C and the
more readily soluble racemate had a boiling point of 145° to 148°C.

References

Merck Index 2332

Kleeman & Engel p. 224

OCDS Vol.2 p. 121 {1980)

I.N.p.242

Berg, A.; U.S. Patent 3,121,087; February 11, 1964; assigned to Dr. Karl Thomae GmbH,
Germany
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CLOCAPRAMINE

Therapeutic Function: Neuroleptic

Chemical Name: 1'-[3-{3-Chloro-10,11dihydro-6H-dibenz[b f] azepin-5-yl)propyl] [1 4-bi-
piperidine) 4-carboxamide

Common Name: Clocarpramine

Structural Formula:
N 1
‘ CONH,
CH,CH CHy— N

N

Chemical Abstracts Registry No.: 47739980

Trade Name Manufacturer Country Year Introduced
Clofekton Yoshitomi Japan 1974

Raw Materials

3-Chloro6-{3<chloropropyl}-10,11dihydro-6Hdibenz(b f)azepine
4.Carbamoyl4 piperidinopiperidine

Manufacturing Process

A mixture of 5.0 g of 3chlorob-{(3<hloropropyl)-10,11dihydro6H-dibenz(b f)azepine, 5.0
g of 4carbamoyl-4piperidinopiperidine and 50 m| of dimethyiformamide is heated at 100°C
for 10 hours. The solvent is distilled off. After the addition of a 2% sodium carbonate solu-
tion to the flask, the content is scratched to yield a semisolid, which is dissolved in 50 m! of
isopropanol. A solution of 5 g of maleic acid in 50 m! of isopropanol is added, and the pre-
cipitate is collected by filtration and recrystallized from isopropanol to give 5.6 g of crystal-
Jine 3chloro&-[3-(4carbamoyl4piperidino-piperidino)propyl]-10,11dihydro6H-dibenz-
(b flazepine di{hydrogen maleate) with 1/2 molecule of water of crystallization melting at
181°C to 183°C.

References

Merck index 2334

Kleeman & Engel p.224

OCDS Vol.2 p.416 (1980)

DOT 10 (5) 161 (1974)

I.N.p.243

Nakanishi, M. and Tashiro, C.; U.S. Patent 3,668,210; June 6, 1972; assigned to Yoshitomi
Pharmaceutical Industries, Ltd. {Japan)

CLOFEZONE

Therapeutic Function: Analgesic; antiinflammatory

Chemical Name: Equimolar mixture of Clofexamide which is 2-(pchiorophenoxy)-N-[2-
{diethylamino)ethy!] acetamide with phenyibutazone
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Common Name: —

Structural Formula:
e O
Cl—@-O—CHz- =NH—CH;—CH3 —N\ . @ N 0

N’
CaHs

o=0

o] CeHg
Chemical Abstracts Registry No.: 17449866; 60104-29-2 (Dihydrate)

Trade Name Manufacturer Country Year introduced
Perclusone Anphar-Rolland France 1967
Perclusone Heinrich Mack W. Germany 1974
Panas Grelan Japan 1976
Perclusone Pierrel ltaly 1976
Perciusone Abic Israel -
Perclustop Uquifa Spain -

Raw Materials

Phenylbutazone
p-Chlorophenoxyacetic acid diethylamino ethylamide {Clofexamid)

Manufacturing Process

935 g of phenylbutazone are dissolved, with heating to a lukewarm state, in 2.7 liters of ace-
tone containing 20% water,and the mixture is filtered if necessary, 853.5 g of p<chlorophen-
oxyacetic acid diethylamino ethylamide are dissolved in 300 cc of acetone containing 20%
water, and the solution is poured into the phenylbutazone solution. There is slight heating,
and the solution clarifies. The salt crystallizes rapidly. Drying is effected on a Buchner
funnel and the mixture is washed in 450 cc of acetone containing 20% of water. The 1,702
g of product obtained is recrystallized in 2,450 cc of acetone containing 20% of water and,
after drying in an oven at 37°C, 1,585 g (86%) of product are obtained. The product is in
the form of a white crystalline powder having a melting point of from 87°C to 89°C in the
Maquenne block.

References

Kleeman & Engel p. 227
I.N.p.245
Rumpf, P. and Thuillier, J.E.; U.S. Patent 3,491,190; January 20, 1970

CLOFIBRATE

Therapeutic Function: Cholesterol reducing agent
Chemical Name: 2-(4-chliorophenoxy)-2-methylpropanoic acid ethyl ester
Common Name: Ethy! p-chlorophenoxyisobutyrate

Structural Formula: CH,y

|
cx—O—oc‘:cooczus

CHg



Chemical Abstracts Registry No.: 637070

Trade Name

Atromid-S
Skleromexe
Atromid-S
Atromidin
Liposid
Amotril
Apoterin A
Arterioflexin
Arterioflexin
Artes
Artevil
Ateculon
Ateles
Atemarol
Ateriosan
Aterosol
Athebrate
Atherolate
Atheromide
Atherolip
Atheropront
Atmol
Atosterine
Atrofort
Atrolen
Atromidin
Atrovis
Auparton
Binograc
Bioscleran
Bresit
Cartagy!
Cholenal
Cholestol
Cholesrun
Citiflus
Claresan
Claripex
Clarol
Climinon
Cioberat
Clobrat
Clobrate
Clobren
Clof
Clofbate
Clofibral
Clofinit
Clofipront
Clofirem
Deliva
Geromid
Healthstyle
Hyclorate
Hypocerol
Ipolipid

Manufacturer

1.C.I.
Merckle
Avyerst
1.C. Pharma
Ohta
Sumitomo
Seiko
Arcana
Protea
Farmos
N.C.S.N.

Nippon Chemiphar

Tokyo Hosei
Kowa
Finadiet
Ferrosol
Karenyaku
Fuji Zoki
Ono

Solac

Mack

Taisho
Kanto
Dif-Dogu
Firma

I.CP.

Novis
Samya

Zeria

Pfleger
Toyo Jozo
Sopar
Yamanouchi
Toho
Hokuriku
CT.
Sarbach
I.C.N.-Usafarma
Toyama
Meiji
Negroni
Weifa
Chugai
Morishita
Siegfried
Mohan
Farmochimica
Gentili

Mack
Roland-Marie
Nippon Kayaku
Zoja

Sawai

Funay

Fuso

Isnardi

Country

U.K,

W. Germany
usS.
Italy
Japan
Japan
Japan
Austria
Australia
Finland
Italy
Japan
Japan
Japan
Argentina
Denmark
Japan
Japan
Japan
France
W. Germany
Japan
Japan
Turkey
Italy
Italy
Israel
Japan
Japan
W. Germany
Japan
Belgium
Japan
Japan
Japan
taly
France
Brazil
Japan
Japan
Italy
Norway
Japan
Japan
Switz,
Japan
italy
Italy

W. Germany
France
Japan
Italy
Japan
Japan
Japan
Italy

Clofibrate

Year Introduced

1963
1964
1967
1969
1970

365
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Trade Name Manufacturer Country Year introduced
Klofiran Remeda Finland -
Levatrom Abic tsrael -
Lipavit Farmades Italy -
Lipavlon Avlon France -
Lipidicon Aristochimica italy -
Liprinal Bristo! UK. -
Liprinal Banyu Japan —
Miscleron Chinoin Hungary -
Normolipol Delagrange France —
Novofibrate Novopharm Canada -
Recolip Benzon Denmark -
Sclerovasal LT, Italy -
Scrobin Nikken Japan -
Sklero-Tablinen Sanorania W. Germany -
Ticiobran Siegfried Switz. -
Xyduril Dorsh W, Germany —
Yoclo Shinshin Japan -

Raw Materials

p-Chlorophenoxyisobutyric acid
Ethanol

Manufacturing Process

The ethyl p-chlorophenoxyisobutyrate may be obtained by heating a mixture of 206 parts
of dry p-chlorophenoxyisobutyric acid, 1,000 parts of ethanol and 40 parts of concentrated
sulfuric acid under reflux during 5 hours. The alcohol is then distilled off and the residue
is diluted with water and extracted with chloroform, The chioroform extract is washed
with sodium hydrogen carbonate solution, dried over sodium sulfate and the chloroform
removed by distiliation. The residue is distilled under reduced pressure and there is ob-
tained ethyl p-chlorophenoxyisobutyrate, BP 148° to 150°C/20 mm.

The p-chlorophenoxyisobutyric acid used as starting material may be obtained as foliows.
A mixture of 200 parts of p-chlorophenol, 1,000 parts of acetone and 360 parts of sodium
hydroxide pellets is heated under reflux and 240 parts of chloroform are gradually added
at such a rate that the mixture continues to reflux without further application of heat.

When addition is complete the mixture is heated under reflux during 5 hours and then

the acetone is removed by distillation. The residue is dissolved in water, acidified with
hydrochloric acid and the mixture extracted with chloroform, The chloroform extract is
stirred with sodium hydrogen carbonate solution and the aqueous layer is separated. The
alkaline extract is acidified with hydrochloric acid and filtered. The solid product is
drained free from oil on a filter pump, then washed with petroleum ether (BP 40° to 60°C),
and dried at 50°C. The solid residue, MP 114° to 116°C, may be crystallized from meth-
anol (with the addition of charcoal) to give p-chlorophenoxyisobutyric acid, MP 118° to
119°C.

References

Merck Index 2340

Kleeman & Engel p. 227

PDR p.613

OCDS Vol. 1p.119 (1977) & 2 pp. 79, 101, 432 (1980)

DOT 11 (4) 141 {1975)

I.N. p. 245

REM p.863

Jones, W.G.M., Thorp, J.M. and Waring, W.S.; U.S. Patent 3,262 850; July 26, 1966; as-
signed to Imperial Chemical Industries Limited, England
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CLOFIBRIDE

Therapeutic Function: Hypocholesterolemiant
Chemical Name: 3-(Dimethylaminocarbony!)-propyl-4‘<chlorophenoxyisobutyrate

Common Name: —~

Structural Formula: CHy Gy
C|Oo-c-coo-(CH,),-coN\
1
CHy
CHy

Chemical Abstracts Registry No.: —

Trade Name Manufacturer Country Year introduced
Lipenan Charpentier France 1974
Evimot Muller Rorer W. Germany 1978

Raw Materials

Ethy! 4’<chlorophenoxyisobutyrate
4-Hydroxy-N N-dimethylbutyramide

Manufacturing Process

48 5 parts of ethyl 4'chlorophenoxyisobutyrate are dissolved in 200 parts by volume of dry
toluene in the presence of 26.2 parts of 4-hydroxy-N ,N-dimethyl butyramide and 2 parts of
aluminum isopropylate. Thesolution is heated for 8 hours, while collecting the toluene-ethanol
azeotrope, in an apparatus provided with a distillation column at a controllable rate of reflux,
After this it is filtered , the solvent is evaporated in vacuo and the residue isdistilled, An almost
coloriess, slightly yellow oil is obtained, the purity of which by chromatographic examina-
tion in the gaseous phase is of the order of 99.5%. Its boiling point is 175°C under 0.1 torr.

This oil is kept supercooled at the ambient temperature, Crystallization may be obtained by
cooling or by seeding with crystals of the product. The melting point is 34°C (instantaneous
on the Maguenne biock).

The product can be recrystallized. For this, it is dissolved, for example, at the ambient tem-
perature in petro| ether, ethy! ether or isopropyl ether, and this solution is cooled at about
-60°C while stirring. After drying over sulfuric acid under vacuum, white needles of very
great purity are thus obtained,

References

DOT 9 (5) 169 (1973)

{.N.p.246

Nordmann,J., Mattioda, G.D. and Loiseau, GP.MH.; U.S. Patent 3,792,082; February 12,
1974; assigned to Ugine Kuhimann

CLOFOCTOL

Therapeutic Function: Antiinfective; bacteriostatic
Chemical Name: 2-(2 4-Dichlorobenzyl)4-(1,1,3,3-tetramethylbutyl)-phenol

Common Name: —
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Structural Formula: oH cl
Hjy |
g
HgC—?—CHz—(I:—CHa
CH3 CH3

Chemical Abstracts Registry No.: 37693019

Trade Name Manufacturer Country Year Introduced
Octofene Debat France 1978

Raw Materials

p-(1,1,3 3-Tetramethylbuty!}phenol
2 4-Dichlorobenzyl chloride
Zinc chloride

Manufacturing Process

The following were introduced into a 1 liter flask provided with a reflux condenser: 206 g
(1 mol) of p-{1,1,3 ,3tetramethyibutyl}-phenol, 147 g (0,75 mol) of 2,4-dichiorobenzyl
chloride, 27 g (0.2 mol) of pure melted zinc chloride, and 750 ml of anhydrous chloroform,

The mixture was heated to reflux for 24 hours, The chloroformic reaction mixture waswashed
with water, and then dried over anhydrous sodium sulfate. The chloroform was evaporated
off and the oil obtained was fractionally distilled under a pressure of 0.2 mm Hg. The frac-
tion distilling at 140°C to 160°C, being the desired product indicated above, was collected
and crystallized. Yield: 94 g (32% of theory); MP 78°C (after recrystallization in petroleum
ether).

References

Kieeman & Engel p. 228

DOT 15 {4) 171 (1979)

I.N.p.246

Debat, J.; U.S. Patent 3 830,852; August 20, 1974; assigned to Institute de Recherches Chimi-
ques et Biologiques Appliquees (1.R.C.E.B.A.) (France)

CLOMIPHENE DIHYDROGEN CITRATE

Therapeutic Function: Antiestrogen (fertility inducer)

Chemical Name: 2-[4-(2-Chloro-12-diphenylethenyl)phenoxy] N N-diethylethanamine di-
hydrogen citrate

Common Name: Ciomifen citrate

Structural Formula: c1

|
(czﬂs)znmzcuzo@—f-c—csus {base)

Cetlg
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Chemical Abstracts Registry No.: 50419;911455 (Base)

Trade Name Manufacturer Country Year Introduced
Clomid Lepetit Italy 1966
Clomid Merrell Dow UK. 1966
Clomid Doetsch Grether Switz, 1967
Clomid Merrell National u.s. 1967
Dyneric Merrelt W. Germany 1967
Clomid Merrell France 1968
Serophene Serono u.s. 1982
Clomivid Draco Sweden -
Clostilbegyt Egyt Hungary -
Gravosan Spofa Czechoslovakia -
Ikaciomine lka tsrael -
Omifin Inibsa Spain -
Prolifen Chiesa Italy -

Raw Materials

4-{$-Diethylaminoethoxy)benzophenone Hydrogen chloride
Benzyl| magnesium chloride Citric acid
N-Chlorosuccinimide

Manufacturing Process

A mixture of 20 g of 1-[p-(8-diethylaminoethoxy)phenyl]-1,2-diphenylethanol in 200 cc

of ethanol containing an excess of hydrogen chloride was refluxed 3 hours. The solvent
and excess hydrogen chloride were removed under vacuum, and the residue was dissolved
in a mixture of ethyl acetate and methylene chloride. 1-[p-(3-diethylaminoethoxy)phenyl] -
1,2-diphenylethylene hydrochloride was obtained, meiting at 148° to 157°C. This hydro-
chloride salt was treated with N-chiorosuccinimide in dry chloroform under reflux. The
product then obtained was converted to the free base and treated with citric acid. The di-
hydrogen citrate salt of 1-[p-(3-diethylaminoethoxy)phenyl]-1,2-diphenylchloroethylene
was obtained, melting at 116.5° to 118°C.

The‘intermediate 1-[p-(B-diethylaminoethoxy)phenyl] -1,2-diphenyiethanol was obtained by
treating 4-(-diethylaminoethoxy)benzophenone with benzylmagnesium chloride. It
melted at 95° to 96°C.

References

Merck Index 2349

DFU 3 (11) 850 {1978)

Kieeman & Engel p. 230

PDR pp. 1225, 1699

OCDS Vol. 1 pp. 105,148 (1977) & 2 p. 127 {1980)

I.N. p.247

REM p. 990

Allen, R.E., Palopoli,F.P.,Schumann, E.L.and Van Campen,M.G.Jr.;U.S.Patent2 914 563;
November 24, 1959; assigned to The Wm, S, Merrell Company

CLOMIPRAMINE

Therapeutic Function: Antidepressant

Chemical Name: 3-Chloro-10,11dihydro-N ,Ndimethyl5H-dibenz[b,f] azepine 6 propan-
amine
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Common Name: Chlorimipramine

Structural Formula: 0
‘ N ‘ c1
|

CHZCHZCHZN(CH:,)2

Chemical Abstracts Registry No.: 303-49-1;17321-776 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Anafranil Ciba Geigy Switz, 1968
Anafranil Ciba Geigy W. Germany 1968
Anafranit Fujisawa Japan 1970
Anafranil Ciba Geigy Italy 1970
Anafranil Ciba Geigy U.K. 1970
Anafranii Ciba Geigy Australia 1983
Marunil Unipharm Israel -
Hydiphen Arzneimittelwerk Dresden E. Germany -

Raw Materials

3-Chloroiminodibenzyl
Sodium amide
y-Dimethylaminopropy! chloride

Manufacturing Process

22 9 parts of 3chloroiminodibenzy| are dissolved in 300 parts by volume of xylene, and 4
parts of sodium amide, pulverized and suspended in toluene, are added thereto while stirring
and maintaining the whole under a nitrogen atmosphere. The xylene solution immediately
turns dark colored, but upon crystallization of the sodium salt therefrom it becomes again
lightcolored. Thereaction mixture is stirred for about 2 hoursat 80°C untii the development
of ammonia has terminated. A solution of y-dimethylaminopropy! chloride in toluene, pre-
pared by setting free a corresponding amount of the free base from 17 .4 parts of its hydro-
chloride salt by addition of aqueous sodium hydroxide solution in about 10% excess, ex-
traction with toluene and drying for 2 hours over anhydrous sodium sulfate is added to the
xylene solution containing the sodium salt mentioned above and the whole is stirred under
reflux for 15 hours. Precipitated sodium chioride is filtered off and the filtrate is concen-
trated. The residue is diluted with ether, and the hydrochloride of 3<hloro-5-(y-dimethyi-
aminopropyl)-iminodibenzy! is precipitated by introducing dry, gaseous hydrogen chloride.
It is filtered off under suction and purified by repeated recrystallization from acetone; the
pure substance melts at 191 5°C to 192°C.

References

Merck Index 2350

Kleeman & Engel p.231

DOT 4 (4) 143 (1968) & 9 (6) 218 (1973}

I.N.p.248

Schindler, W, and Dietrich, H.; U.S. Patent 3515,785; June 2, 1970; assigned to Geigy
Chemical Corp.

CLONAZEPAM

Therapeutic Function: Anticonvulsant
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Chemical Name: 5-(o-chlorophenyi}-1,3-dihydro-7-nitro-2H-1,4-benzodiazepin-2-one
Common Name: —

Structural Formula: B 4

Chemical Abstracts Registry No.: 1622613

Trade Name Manufacturer Country Year Introduced
Rivotril Roche France 1973
Rivotril Roche U.K. 1974
Clonopin Roche uU.S. 1975
Rivotril Roche Italy 1975
Rivotril Roche W, Germany 1976
Rivotril Roche Switz, 1976
Rivotril Roche Japan 1980
Rancedon Sumitomo Japan 1981
Antelepsin Arzneimitteiwerk Dresden E. Germany -
Clonex Teva Israel -
Iktorivil Roche - -
Landsen Sumitomo Japan —

Raw Materials

2-Amino-2'-nitrobenzophenone Sodium nitrite
Hydrogen chloride Hydrogen
Bromoacety| bromide Ammonia
Pyridine Potassium nitrate

Sulfuric acid
Manufacturing Process

The following description is taken from U.S. Patent 3,116,203. A stirred sofution of 75 g
of 2-amino-2'-nitrobenzophenone in 700 ml of hot concentrated hydrochioric acid was
cooled to 0°C and a solution of 21.5 g of sodium nitrite in 50 ml of water was added in
the course of 3 hours. The temperature of the suspension was kept at 2° to 7°C during

the addition. The resulting clear solution was poured into a stirred solution of 37 g of
cuprous chloride in 350 mi of hydrochloric acid 1:1. The solid which had formed after

a few minutes was filtered off, washed with water and recrystallized from ethanol. Crystals
of 2-chloro-2'-nitrobenzophenone melting at 76° to 79°C were obtained.

A solution of 20 g of 2-chloro-2'-nitrobenzophenone in 450 mi of ethanol was hydrogen-
ated at normal pressure and room temperature with Raney nickel. After uptake of about
6 liters of hydrogen the catalyst was filtered off, and the alcohol then removed in vacuo.
The residue was distilled in a bulb tube at 0.4 mm and a bath temperature of 150° to
165°C giving a yellow oil. The oil was dissolved in alcohol, and on addition of water,
needles of 2-amino-2'-chlorobenzophenone melting at 58° to 60°C were obtained.

To a solution of 42 g of 2-amino-2'-chlorobenzophenone in 500 m! of benzene, 19 ml of
bromoacetyl bromide was added dropwise. After refluxing for 2 hours, the solution was
cooled, washed with 2N sodium hydroxide and evaporated. The residue was recrystallized
from methanol giving crystals of 2-bromo-2'-(2-chlorobenzoyl) acetanilide melting at 119°
to 121°C.
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To a solution of 14,5 g of 2-bromo-2'-(2-chlorobenzoyl)acetanilide in 100 ml of tetrahy-
drofuran, an excess of liquid ammonia {ca 150 ml} was added. The ammonia was kept
refluxing with a dry-ice condenser for 3 hours after which time the ammonia was allowed
to evaporate and the solution was poured into water. Crystals of 2-amino-2'-(2-chloro-
benzoyl)acetanilide were collected, which after recrystallization from ethanol melted at
162° to 164°C.

A solution of 3 g of 2-amino-2'-(2chlorobenzoyl)acetanilide in 50 ml of pyridine was re-
fluxed for 24 hours after which time the pyridine was removed in vacuo. The residue was
recrystallized from methanol and a mixture of dichloromethane and ether giving crystals
of 5-(2-chlorophenyl)-3H-1,4-benzodiazepin-2(1H}-one melting at 212° to 213°C.

To a solution of 13.5 g of 5-(2-chloropheny!)-3H-1,4-benzodiazepin-2{1H)-one in 60 m! of
concentrated sulfuric acid, a solution of 5.5 g of potassium nitrate in 20 ml concentrated
sulfuric acid was added dropwise. The solution then was heated in a bath at 45° to 50°C
for 2% hours, cooled and poured on ice. After neutralizing with ammonia, the formed
precipitate was filtered off and boiled with ethanol. A small amount of white insoluble
material was then filtered off. The alcoholic solution on concentration yielded crystals of
7-nitro-5-(2-chioropheny!)-3H-1,4-benzodiazepin-2{ 1H)-one which, after recrystallization
from dichloromethane, melted at 238° to 240°C.

References

Merck Index 2352

Kieeman & Engel p. 232

PDR p. 1481

DOT 9 (6) 237 (1973) & 9 (12) 487 {1973)

1.N. p. 248

REM p. 1077

Kariss, J. and Newmark, H.L.; U.S. Patents 3,116,203; December 31, 1963; and 3,123 529;
March 3, 1964; both assigned to Hoffmann-LaRoche, Inc.

Keller, O., Steiger, N. and Sternbach, L.H.; U.S. Patents 3,121,114; February 11, 1964; and
3,203 990; August 31, 1965; both assigned to Hoffmann-LaRoche, inc.

Focella, A. and Rachlin, A.l,; U.S. Patent 3,335,181; August 8, 1967; assigned to Hoffmann-
LaRoche, Inc.

CLONIDINE HYDROCHLORIDE

Therapeutic Function: Antihypertensive
Chemical Name: 2-(2,6-dichloroanilino}-2-imidazoline hydrochloride
Common Name: -

Structural Formula: ¢

Y2

Chemical Abstracts Registry No.: 420591.8; 4205-90-7 (Base)

Trade Name Manufacturer Country Year Introduced
Catapresan Boehr./Ingel W, Germany 1966
Catapresan Boehr ./Ingel Switz, 1966

Catapresan Boehr./Ingel ltaly 1970
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Trade Name Manufacturer Country Year Introduced
Catapres Tanabe Japan 1970
Catapres Boehr./Ingel UK, 1971
Catapresan Boehr./Ingel France 1971
Catapres Boehr./ingel uUs. 1974
Bapresan Chemie Linz. Austria -
Caprysin Star Finland -
Clonilou Hermes Spain -
Clonisin Leiras Finland -
Clonnirit Rafa Israel -
Dixarit W.B. Pharm U.K. -
Haemiton Arzneimittelwerk Dresden E. Germany -
{potensium Pierrel Italy -
I{soglaucon Boehr./Ingel W. Germany -
Normopresan Rafa Israel -
Tensinova Cheminova Spain -

Raw Materials

2 ,6-Dichloroanitine Ammonium thiocyanate
Methy| iodide Ethylene diamine
Hydrogen chloride

Manufacturing Process

N-{2,6-dichlorophenyl)thiourea (MP 149°C) was prepared in customary manner from 2,6-
dichloroaniline {Organic Synthesis |11, 262-263) and ammonium thiocyanate. 16.0 g of
this thiourea derivative were refluxed for 2% hours together with 16 g of methyl iodide
in 150 cc of methanol. Thereafter, the methanol was evaporated out of the reaction mix-
ture in vacuo, leaving as a residue 22 g of N-{2,6-dichlorophenyl}-S-methyl-isothiouronium
hydroiodide of the formula

cl

P
Nu—c: B
‘ B8CH,

having a melting point of 170°C. The entire residue was then admixed with an excess
{120%) above the molar equivalent of ethylenediamine, and the mixture was heated for
about one hour at 130° to 150°C. Methyl mercaptan was given off. Thereafter, the
reaction mixture comprising 2-(2',6"-dichloroanilino)-1,3-diazacyclopentene-(2} hydroiodide
was taken up in hot dilute acetic acid, and the resulting solution was made alkaline with
2N NaOH. A precipitate formed which was separated by vacuum filtration, washed with
water and dried. 4.0 g of 2-(2',6"dichloroanilino)-1,3-diazacyclopentene-(2) were obtained.
The product had a melting point of 130°C.

The free base was then dissolved in absolute methanol, and the resulting solution was then
adjusted to an acid pH value with an ethereal hydrochloric acid solution. The acidified
solution was purified with charcoal and then dry ether was added thereto until crystatliza-
tion took place. The hydrochloride, prepared in this customary manner, had a melting
point of 305°C according to U.S. Patent 3,202,660.

References

Merck Index 2353
Kleeman & Engel p.232
PDR p.675

OCDS Vol. 1 p.241 (1977)
DOT 9 (3) 97 (1973)
I.N.p.249

REM p. 845
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Zeile, K., Hauptmann, K -H, and Stahle, H.; U.S. Patents 3,202 660; August 24, 1965; and
3,236 867; February 22, 1966; both assigned to Boehringer ingetheim GmbH, Germany

CLOPENTHIXOL

Therapeutic Function: Antipsychotic
Chemical Name: 4-[3-(2-Chloro-9H-thioxanthen-9-y!idene)propyl] -1-piperazineethanol
Common Name: —

Structural Formula:
CHCHoCHy — N N — CH,CH,OH
./

l l c1
s

Chemical Abstracts Registry No.: 982-24-1; 633690 (Dihydrochloride)

Trade Name Manufacturer Country Year Introduced
Ciaty! Tropon W. Germany 1961
Sordinol Bracco Italy 1967
Clopixol Lundbeck U.K. 1978
Cisordinol Lundbeck — -
Sordenac Lundbeck - -
Thiapax Ikapharm Israel —

Raw Materials

2-Chloro9-{3'-dimethylaminopropy!idene)-thiaxanthene
N-($hydroxyethyl)piperazine

Manufacturing Process

A mixture of 315 g (0.1 mol) of 2chloro9-(3'dimethylaminopropylidene)}-thiaxanthene
(MP 97°C) and 100 g of N-{8-hydroxyethyl) piperazine is heated to 130°C and boiled under
reflux at this temperature for 48 hours. After cooling, the excess of N-{3-hydroxyethyl)-
piperazine is evaporated in vacuo, and the residue is dissolved in ether. The ether phase is
washed with water and extracted with dilute acetic acid, and 2 chioro 9-[3'-N-(N‘f-hydroxy-
ethyl)-piperazinylpropylidene] thiaxanthene separated from the aqueous acetic acid solution
by addition of dilute sodium hydroxide solution to basic reaction. The free base is extracted
with ether, the ether phase dried over potassium carbonate, the ether evaporated and the
residue dissolved in absolute ethanol. By complete neutralization of the ethanolic solution
with a solution of dry hydrogen chloride in absolute ethanol, the dihydrochloride of 2-chloro-
9-[3'N-(N‘$-hydroxyethyl)piperazinylpropylidene] -thiaxanthene is produced and crystai-
lizes out as a white substance melting at about 250°C to 260°C with decomposition. The
yield is 32 g.

References

Merck Index 2357
Kieeman & Engel p. 234
OCDS Vol. 1 p. 399 {(1977)
DOT 9 (6) 229 (1973)
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I.N.p. 249

Petersen, P.V., Lassen, N.O. and Holm, T.0.; U.S. Patent 3,149,103; September 15, 1964;
assigned to Kefalas A/S (Denmark)

CLOPERASTINE

Therapeutic Function: Antitussive

Chemical Name: 1-[2-[(p-chloro-a-pheny|benzy|)oxy]ethyl] piperidine

fs“s / =
N— CH,CH,0CH \ / C1

Chemical Abstracts Registry No.: 3703-76-2

Common Name: -~

Structural Formula:

Trade Name Manufacturer Country Year Introduced
Hustazol Yoshitomi Japan 1972
Seki Symes Italy 1981

Raw Materials

p-Chlorobenzhydry! bromide
Ethylene chiorohydrin
Piperidine

Manufacturing Process

The manufacture of a related compound is first described. 28.1 parts of p-chloro-benzhy-
dryl bromide are heated to boiling, under reflux and with stirring, with 50 parts of ethyl-
ene chlorohydrin and 5.3 parts of calcined sodium carbonate. The reaction product is ex-
tracted with ether and the ethereal solution washed with water and dilute hydrochloric
acid. The residue from the solution in ether boils at 134° to 137°C under 0.2 mm pressure
and is p-chloro-benzhydryl-{8-chloroethy!) ether.

28.1 parts of this ether are heated with 12 parts of methylethylamine (100%) in a sealed
tube for 4 hours at 110°C. The product of the reaction is extracted several times with
dilute hydrochloric acid, the acid solution made alkaline, in the cold, with concentrated
caustic soda solution and the base which separates taken up in ether. The ether extract
is washed with concentrated potassium carbonate solution, evaporated down, and the
residue distitled in vacuo. The product is 8-methylethyl aminoethy! p-chiorobenzhydryl
ether, BP 152° to 153°C/0.1 mm.

Reaction with dimethylethylamine instead of methylethylamine leads directly to a quater-
nary compound, which type of compound can also be obtained by reacting the tertiary
aminoethyl ether with reactive esters.

If 18 parts of piperidine are used instead of 12 parts of methylethylamine then the same
procedure results in the formation of p-chloro-benzyhydril-(3-piperidino-ethyi) ether, boil-
ing at 178° to 180°C under 0.15 mm pressure.

References

Merck Index 2358
Kleeman & Engel p. 234
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I.N. p. 260
British Patent 670 622; April 23, 1952; assigned to Parke, Davis & Company

CLOPREDNOL

Therapeutic Function: Glucocorticoid
Chemical Name: 6-Chloro-11,17 21-trihydroxypregna-1,4 6-triene-3 20-dione
Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 5251-34-3

Trade Name Manufacturer Country Year Introduced
Syntestan Syntex W. Germany 1980
Novacort Syntex Switz. 1983
Synclopred Syntex - -

Raw Materials

6a-Chlorohydrocortisone 21-acetate
Chioranii

Manufacturing Process

A mixture of 5 g of the 21-acetate of 6achlorohydrocortisone, 7 g of chloranil and 100 cc of
namyl alcohol was refluxed for 16 hours, cooled and diiuted with ether. The solution was
successively washed with water, 5% sodium carbonate solution and water, dried over anhy-
drous sodium sulfate, filtered and evaporated to dryness under reduced pressure. Chromato-
graphic purification of the residue yielded the 21-acetate of 6-chloro-A!48 pregnatriene-
11f,170,21 4riol-3 20 dione.;

References

Merck Index 2361

DFU 2 (1) 18 (1977)

OCDS Vol.2 p. 182 (1980)

DOT 17 (10} 393 (1981)

I.N. p. 250

Ringold, H.J. and Rosenkranz, G.; U.S. Patent 3,232 965; February 1, 1966; assigned to
Syntex Corp.
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CLORAZEPATE DIPOTASSIUM

Therapeutic Function: Tranquilizer

Chemical Name: 7-chioro-2,3-dihydro-2,2-dihydroxy-5-phenyl-1H-1,4-benzodiazepine-3-
carboxylic acid dipotassium salt

Common Name: —

Structural Formula: OH
H
N 0K

O

c N

Chemical Abstracts Registry No.: 15585-90-7; 20432-69-3 (Base)

Trade Name Manufacturer Country Year Introduced
Tranxene Clin Comar France 1968
Tranxilium Mack W, Germany 1969
Tranxilium Cun Midy Switz, 1969
Transene Zambeletti Italy 1970
Tranxene Abbott u.s. 1972
Tranxene Boehr./ingel. UK. 1973
Mendon Dainippon Japan 1980
Anxidin QOrion Finland -
Azene Endo us. -
Belseren Mead Johnson - -
Enadine York Argentina -
Nansius Prodes Spain -
Noctran ClinComar-Byla France -
Tranex Idravije Yugoslavia -
Tranxilen Leo Sweden -

Raw Materials

2-Amino b <hlorobenzonitrile Bromobenzene
Methyl aminomalonate Magnesium
Potassium hydroxide

Manufacturing Process

{A) Preparation of (2-Amino-5-Chloropheny!)Pheny!methaneimine (4356 CB): A solution
of 228.7 g {1.5 mols) of 2-amino-5-chlorobenzonitrile in 1,800 ml of dry ether is added
slowly in the course of about 3.5 hours to a solution of phenyl magnesium bromide pre-
pared from 109 g (4.5 g-atoms) of magnesium turnings and 848 g {5.4 mols) of bromo-
benzene in 3,600 mi of anhydrous ether, and the mixture then heated under refiux for
15 hours,

The complex is decomposed by stirring the reaction mixture into a sotution prepared from
500 g of ammonium chloride in 2,000 m! of water to which 3 kg of crushed ice have been
added. After extraction and washing, the ether is evaporated in vacuo at 40°C. The oily
residue is taken up in 500 mi of petroleum ether and left to crystallize by cooling at -20°C.
The yellowish crystals formed are dried (309 g); MPy (Kofler block): 74°C; yield: 92%.
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(B) Preparation of 7-Chloro-3-Methoxycarbony!-5-Phenyl-2-Oxo-2,3-Dihydro-1H-Benzo [f]-
1,4-Diazepine (4347 CB): A solution of 9.2 g (0.04 mol) of compound 4356 CB in 20 ml of
methanol is added dropwise, in the course of one hour and 30 minutes, to a boiling solu-
tion of 9.2 g {0.05 mo!} of the hydrochloride of methyl aminomalonate in 30 ml of meth-
anol. When this is completed, heating under reflux is continued for 30 minutes and the
product then concentrated to dryness under reduced pressure, The residue is taken up in
water and ether, the ethereal layer separated, the product washed with water and dried
over sodium suifate. The solvent is evaporated under reduced pressure. The residue,
which consists of the methyl ester, could not be obtained in the crystalline state. It is
dissolved in 25 mi of acetic acid, heated under reflux for 15 minutes, the product evapo-
rated to dryness and the residual oil taken up in ether. A colorless solid separates which
is filtered by suction and recrystallized from methanol. Colorless crystals are obtained
(4.7 g); MP, (Kofler block): 226°C. A second crop (1.5 g) is obtained on concentration
of the mother liquor; MPy (Kofler block): 222°C; total quantity 6.2 g, corresponding to
a yield of 47%.

(C) Preparation of Dipotassium Salt of [2-Phenyl-2-(2-Amino-5-Chloropheny!)-1-Azavinyl]
Malonic Acid (4306 CB): 50 g of caustic potash are dissoived in 1,350 ml of 86% ethyl
alcohol, and 82 g (0.25 mol) of compound 4347 CB are then added all at once at a tem-
perature of about 70°C. The solid dissolves rapidly to form a yellow solution which then
loses color while simultaneously an abundant colorless precipitate appears.

After cooling, the solid is filtered by suction and washed with alcohol at 96°C. The prod-
uct is dried at ordinary temperature in a high vacuum. A colorless solid is obtained (quan-
titative yield), which is completely soluble in water. The aqgueous solution is strongly
alkaline in reaction; when acidified with acetic acid and heated on a water bath, it yields
a precipitate of 7-chloro-5-phenyi-2-0x0-2,3-dihydro-1H-benzo[f] -1,4-diazepine.

References
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Schmitt, J.; U.S. Patent 3,516 ,988; June 23, 1970

CLOREXOLONE

Therapeutic Function: Diuretic
Chemical Name: 6-Chloro-2<cyclohexyl-2,3-dihydro-3-0xo-1H-isoindole-6 sulfonamide

Common Name: -

Structural Formula: O
c1
: C l
H,NSO7 o

Chemical Abstracts Registry No.: 212701-7



Trade Name Manufacturer
Speciatensol Specia
Flonatril Specia
Nefrolan May & Baker
Nefrolan Teikoku Zoki

Raw Materials

4.Chlorophthalimide
Cyclohexylamine
Tin

Hydrogen chloride
Potassium nitrate
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Country Year Introduced
France 1966
France -

U .K. -
Japan -

Sulfuric acid
Stannous chloride
Sodium nitrite
Sulfur dioxide
Ammonia

Manufacturing Process

4 <hlorophthalimide (263 g} was reacted in amy! alcohol {2.6 &) with cyclohexylamine (143.5
g, 1 mol) at reflux temperature for 16 hours to give Ncyclohexyl-4chlorophthalimide (2560
g, 66%) as a solid, MP 134°C to 136°C.

N-cyclohexyl-1chlorophthalimide (250 g) was dissolved in glacia! acetic acid (2.5 £), concen-
trated hydrochloric acid (555 ml) and tin (278 g) were added and the suspension was heated
on a steam bath for 16 hours. The cooled solution was filtered and concentrated to dryness
in vacuo to give a white solid. This solid was dissolved in water and the precipitated oil ex-
tracted with chlioroform, The chloroform solution was dried and concentrated in vacuo to
give a solid which ,after recrystallization, yielded 5chloro-2cyclohexylisoindolin-1-one (43%),
MP 140°C to 142°C.

65chloro-2cycliohexylisoindolin-1-one {1029 g) was dissolved in concentrated sulfuric acid
(665 ml); potassium nitrate {723 g) in concentrated sulfuric acid (166 ml) was added at 0°C.
The reaction mixture was aliowed to warm to room temperature and stirred at 25°C for 12
hours. The reaction mixture was poured onto ice to give a cream solid which, after recrystal-
lization from benzene, gave 5chloro-2-cyciohexy!-6-nitroisoindolin-1-one (46.7 g, 44%) as a
white solid, MP 164°C to 168°C.

5-chloro-2-cyclohexyl-6-nitroisoindolin-1-one {93.9 g) was reduced in concentrated hydro-
chloric acid {1,970 ml) with stannous chloride {376 g). The reaction temperature rose to
70°C. The resulting solution was cooled in ice and filtered. The product was washed well
with water, filtered and dried to give 6-amino6-chloro-2cyciohexylisoindolin-1-one {74.1 g,
87.6%) which, after recrystallization from benzene, had a MP of 216°C to 218°C.

6-amino6<hloro-2cyclohexylisoindolin-1-one {42 .5 g} was dissolved in concentrated hydro-
chloric acid (425 mi) and the solution diazotized by the addition of sodium nitrite {21.25 g}
in water (125 m!}. The resulting diazonium salt solution was added to a solution of liquid
sulfur dioxide {93 ml) in glacial acetic acid (243 ml} containing cuprous chloride (2.25 g).

A vyellow solid was precipitated; this was filtered off, washed, dried and recrystallized from
benzene to give 5chloro-2cyclohexylisoindolin-1-one6-sulfonyl chloride (45 g,80%) as a
cream solid, MP 171°C to 174°C.

This sulfonyl chloride {23.7 g) was reacted with liquid ammonia (237 ml) to give 5chloro-
2<cyclohexyl-6-sulfamoylisoindolin-1-one {14.2 g, 53%), MP 259°C to 261°C.
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CLORPRENALINE

Therapeutic Function: Bronchodilator
Chemical Name: 2-chloro-a-[[(1-methylethyl)amino] methyt] benzenemethanol
Common Name: —

Structural Formula: [3
oH CHy
CHCH,NHCH
CH,

Chemical Abstracts Registry No.: 3811-254; 5588-22-7 (Hydrochloride monohydrate}

Trade Name Manufacturer Country Year Introduced
Asthone Eisai Japan 1970
Aremans Zensei Japan -
Asnormal Sawai Japan -
Bronocon Wakamoto Japan -
Clopinerin Nippon Shoji Japan -
Clorprenaline Kongo Japan -
Conselt Sana Japan —_
Cosmoline Chemiphar Japan -
Fusca Hoei Japan -
Kalutein Tatsumi Japan -
Pentadoll Showa Japan -
Propran Kobayashi Kako Japan -
Restanolion Isei Japan -
Troberin Nippon Zoki Japan -

Raw Materials

o-Chloroacetophenone Bromine
Sodium borohydride Isopropylamine

Manufacturing Process

To a solution of 279 g of o-chloroacetophenone in 2 liters of anhydrous diethyl ether were
added about 3 g of dibenzoyl peroxide. 5 g of bromine were added to the resulting solu-
tion, and after 3 minutes, the color of bromine had been discharged, indicating that the
formation of w-bromo-o-chioroacetophenone had been initiated. A further amount of
288 g of bromine was added dropwise to the reaction mixture over a 1% hour interval.
After the addition of the bromine had been completed, the reaction mixture was stirred
for one-half hour and poured over about 1 kg of crushed ice.

After the ice had melted, the resuiting agueous and ethereal layers were separated. The
ethereal layer containing w-bromo-o-chloroacetophenone was washed with successive 500
ml quantities of water, 5% sodium carbonate solution and again with water to remove the
hydrogen bromide formed as a by-product in the reaction. The ethereal layer was dehy-
drated by contacting with anhydrous magnesium sulfate. The drying agent was removed
by filtration and the ether was evaporated from the filtrate. The residue remaining after
the evaporation consisted of about 400 g of w-bromo-o-chloroacetophenone,

A solution of 400 g of w-bromo-o-chloroacetophenone in one liter of methanol was cooled
to about 25°C. A cold solution of 92.6 g of sodium borohydride in one liter of methanol
was added as rapidly as possible to this cooled solution while maintaining the temperature
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below about 25°C. After the addition had been completed, the reaction mixture was al-
lowed to stand for 4 hours at ambient room temperature, to complete the reduction of the
keto group of the w-bromo-o-chloroacetophenone. The reaction mixture containing a mix-
ture of o-chlorophenyl ethylene-3-bromohydrin and o-chlorophenyi ethylene oxide was
then evaporated in vacuo at room temperature to a syrup which was poured into about
one liter of 5% hydrochloric acid to decompose any borate-alcohol complexes.

The two compounds were dissolved in diethyl ether by extracting the acidic layer three
times with successive 500 mi portions of diethyl ether. The combined ether extracts were
dried over anhydrous magnesium sulfate and filtered, and the ether was removed by evapo-
ration in vacuo. A residue consisting of 400 g of a mixture of o-chloropheny!| ethylene-
B-bromohydrin and o-chlorophenyl ethylene oxide was obtained.

400 g of a mixture of o-chlorophenyl ethylene-3-bromohydrin and o-chloropheny! ethylene
oxide were dissolved in one liter of anhydrous ethanol. To this solution was added a solu-
tion of 306 g of isopropylamine in one liter of anhydrous ethanol. The reaction mixture
was heated at refluxing temperature for about 16 hours, thus forming N-{B-(o-chlorophenyl)-
B-hydroxyethyl] -isopropylamine. The solvent was removed in vacuo, and to the residue

was added a solution containing 200 ml of 12N HC! in 2,500 mi of water,

The acidic solution was washed twice with 500 ml portions of ether which were discarded.
The acidic layer was then made basic by the addition of 260 mi of 5% (w/v} sodium hy-
droxide, thus liberating the free base of N-[8-{o-chlorophenyl)-g-hydroxyethyl] -isopropy!-
amine. The free base was extracted with two successive one liter portions of diethyl ether.
The combined ether extracts were dried over anhydrous magnesium sulfate, filtered and
concentrated in vacuo to remove all of the solvents. N-[8-(o-chlorophenyl)-g-hydroxyethyl] -
isopropylamine was thus obtained, according to U.S. Patent 2,887,509,

The N-{B-(o-chlorophenyl}-8-hydroxyethyl] -isopropylamine obtained by the foregoing pro-
cedure was dissolved in about 3 liters of ether and dry hydrogen chloride gas was bubbled
into the soiution until it was saturated, whereupon the hydrochloride salt of N-[3-(o-chloro-
phenyl)-8-(hydroxy)-ethyl] isopropylamine precipitated, The salt was separated from the
ether by filtration, and was dissolved in two liters of anhydrous ethanol. The alcoholic
solution was decolorized with charcoal and filtered.

Three liters of anhydrous ether were added thereto and the N-[g-(o-chlorophenyl)-8-hy-
droxyethyl] -isopropylamine hydrochioride precipitated in crystalline form as the mono-
hydrate. The mixture was maintained at about 0°C for 40 hours and then filtered. The
filter cake was washed with ether and dried. About 209 g of N-[g-{o-chlorophenyl)-B-{hy-
droxy)-ethyl] isopropylamine hydrochloride monohydrate, melting at about 163° to 164°C,
were obtained according to U.S, Patent 2,816,059,
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Mills, J.; U.S. Patent 2 816 ,059; December 10, 1957; assigned to Eli Lilly and Company
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CLORTERMINE HYDROCHLORIDE

Therapeutic Function: Antiobesity drug

Chemical Name: 2-chloro-a-a-dimethylbenzeneethanamine hydrochloride
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Common Name: 1-(o-chlorophenyl}-2-methyl-2-aminopropane hydrochioride

Structural Formula: CH,

|

o
CH.
c1 3
Chemical Abstracts Registry No.: 10389-72-7; 10389-738 (Base)
Trade Name Manufacturer Country Year Introduced
Voranil usv us. 1973

Raw Materials

o,a-Dichlorotoluene Magnesium
Acetone Sulfuric acid
Sodium cyanide Hydrogen chloride

Manufacturing Process

To a Grignard reagent {prepared from 50.0 g of o,a-dichloro-toluene and 7.45 g of mag-
nesium in diethyl ether) is added 18.0 g of acetone at such rate that constant reflux is
maintained. The reaction mixture is allowed to stand overnight at room temperature, and
is then poured onto a mixture of 20% sulfuric acid and ice. The organic layer is separated,
washed with water, an aqueous solution of sodium hydrogen carbonate and again with wa-
ter, dried over magnesium sulfate and evaporated to dryness. The residue is distilled under
reduced pressure to yield 42.6 g of 1-(o-chlorophenyl)-2-methy!-2-propanol, BP 120° to
122°C/12.5 mm.

To 29.0 ml of glacial acetic acid, cooled to 15°C, is added 11.5 g of sodium cyanide (98%)
while stirring, and then dropwise 32.4 ml of concentrated sulfuric acid, dissolved in 29 ml
of glacial acetic acid, while maintaining a temperature of 20°C. The 1-(o-chlorophenyl}-
2-methyl-2-propano! is added moderately fast, allowing the temperature to rise sponta-
neously. After completing the addition, the reaction mixture is heated to 70°C and stirred,
and is then poured onto a mixture of water and ice. The agueous mixture is neutralized
with sodium carbonate and extracted with diethyl ether, The organic solution is washed
with water, dried over magnesium sulfate and evaporated to dryness.

The oily residue is taken up in 100 ml of 6 N aqueous hydrochloric acid and refluxed un-
til a clear solution is obtained. The latter is made basic with aqueous ammonia and ex-
tracted with diethyl ether; the organic solution is separated, washed, dried and evaporated.
The residue is distilled under reduced pressure to yield 26.3 g of 1-(o-chlorophenyt)-2-
methyl-2-propylamine, 8P 116° to 118°C/16 mm.

The 1-(o-chlorophenyl)-2-methyl-2-propylamine hydrochloride is prepared by adding
ethanolic hydrogen chloride to an ice-cold solution of the free base in ethanol; the de-
sired salt precipitates and is recrystallized from ethanol, MP 245° to 246°C,
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CLOTIAZEPAM

Therapeutic Function: Tranquilizer

Chemical Name: 5-{o-Chlorophenyi)-7-ethyl-1,3-dihydro-1-methyl-1H-thieno[2 3] -1,4di-
azepin-2-one

Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 33671464

Trade Name Manufacturer Country Year Introduced
Rize Y oshitomi Japan 1979
Trecalmo Trpon W. Germany 1979

Raw Materials

2 -N-Methyl-aminoacetamido-3-0-chlorobenzy!-5-ethyithiophene
Acetic acid

Manufacturing Process

To a solution of 10 g of 2-N-methy!-aminoacetamido-3-0chlorobenzoy!-5-ethylthiophene in
50 mi of pyridine are added 20 m] of benzene and 1.9 g of acetic acid. The resulting mixture
is refluxed with stirring for 10 hours in a flask provided with a water-removing adaptor, The
reaction mixture is concentrated, and the residue is extracted with chloroform. The chloro-
form layer is washed with water and then with a sodium hydrogen carbonate solution, then
dried over magnesium sulfate, The chloroform is distilled off under reduced pressure, and
toluene is added to the residue. Thus is precipitated white crystalline5-0-chlorophenyi-7-
ethyl-1-methyl-1 2-dihydro-3H-thieno-{2,3¢] [ 1 4] diazepin-2-one, MP 1056°C to 106°C.
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Nakanishi, M., Araki, K., Tahara, T. and Shiroki, M.; U.S. Patent 3 849 ,405; November 19,
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CLOTRIMAZOLE

Therapeutic Function: Antifungal
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Chemical Name: 1-[(2-chlorophenyl)diphenyimethyl] -1H-imidazole
Common Name: 1-(o-chlorotrityl)imidazole
Structural Formula: c1

Chemical Abstracts Registry No.: 23593-75-1

Trade Name Manufacturer Country Year Introduced
Canesten Bayer U.K, 1973
Canesten Bayer Italy 1973
Canesten Bayer W. Germany 1973
Lotrimin Schering U.s. 1975
Empecid Bayer Japan 1976
Trimysten Bellon France 1978
Mycelex Miles U.s. 1979
Baycuten Bayropharm W. Germany -
Gyne-Lotrimin Debay u.s. -
Micoter Cusi Spain -
Myclo Boehr./ing, - -
Mycosporin Bayer - -

Raw Materials

o-Chlorophenyldiphenyimethyl chloride
Imidazole

Manufacturing Process

156.5 g (0.5 mol} o-chlorophenylidiphenylmethy! chloride and 34 g (0.5 mol) imidazole are
dissolved in 500 ml acetonitrile, with stirring, and 51 g {0.5 mol} triethylamine are added,
whereupon separation of triethylamine hydrochloride occurs even at room temperature.

In order to complete the reaction, heating at 50°C is carried out for 3 hours., After cool-
ing, one liter of benzene is added and the reaction mixture is stirred, then washed salt-free
with water, The benzene solution is dried over anhydrous sodium sulfate, filtered and con-
centrated by evaporation; giving 167 g crude 1-(o-chlorophenylbisphenylmethyl)-imidazole.
By recrystallization from acetone, 115 g (= 71% of the theory) of pure 1-(o-chlorophenyl-
bisphenylmethyl)-imidazole of MP 154° to 1566°C are obtained.
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Therapeutic Function: Antibacterial

Cloxacillin

385

Chemical Name: 6-[[{3-(2<hlorophenyl)5-methy!4-isoxazolyl] carbonyl] -amino] -3,3di-

methy!-7 -0x0<4-thia-1-azabicyclo[3.2.0] heptane-2-carboxylic acid

Common Name: [3-(o-Chlorophenyl}-5-methyl4-isoxazolyl]penicillin

Structural Formula:

C1

COONa

3 N—N
CH,
s

{sodium salt)

Chemical Abstracts Registry No.: 61-72-3; 642-784 {Sodium Salt)

Trade Name

Orbenin
Cloxypen
Orbenin
Tegopen
Cloxapen
Acucillin
Ampiclox
Austrastaph
Bactopen
Benicil
Ellecid
Ekvacilline
Gelstaph
Kloxerate
Methocillin-S
Novocloxin
Orbenil
Orbenine
Penstapho-N
Prostaphlin
Prostaphliin
Rivoclox
SolcillinC
Staphybiotic
Syntarpen
Totaclox

Raw Materials

Ethyl acetoacetate

o-Chlorobenzohydroxamic acid chioride

Manufacturer

Beecham
Allard
Beecham
Bristol
Beecham
Fuji
Beecham
CS.L.
Beecham
Ibsa
Pharmax
Astra
Beecham
Duphar
Meiji
Novopharm
Teva
Beecham-Sevigne
Bristol
Galenika
Banyu
Rivopharm
Takeda
Delagrange
Polfa
Beecham

6-Aminopenicillanic acid

Manufacturing Process

Country

U.K.
France

W. Germany
U.Ss.

u.s.

Japan

W. Germany
Australia
Switz,

Italy

UK.
Japan
Canada
Israel
France
Yugoslavia
Japan
Switz.
Japan
France
Poland
Japan

Year Introduced

1962
1964
1964
1965
1976

The reaction between 6-aminopenicillanic acid (6.5 g) and 3-0-chlorophenyl5-methylisoxazole-
4-carbonyl chioride {7.66 g) gave the sodium sait of 3-0chlorophenyl6-methy|4-isoxazolyl-
peniciliin {9.98 g) asa pale yellow solid. Colorimetricassay with hydroxylamine againsta benz-

yipenicillin standard indicated a purity of 68%.
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The 3-0<hlorophenyl-5-methylisoxazole-4carboxylic acid, from which the acid chloride was
prepared , was obtained by hydrolysis of the ester product of the reaction between o<hloro-
benzohydroxamic chloride and ethyl acetoacetate in methanolic sodium methoxide. Reaction
with thionyl chloride gave the starting material.
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Doyle, F.P, and Nayler, J.H.C.; British Patent 905,778; September 12, 1962; assigned to Bee-
cham Research Laboratories, Ltd.
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CLOXAZOLAM

Therapeutic Function: Tranquilizer

Chemical Name: 10-chloro-11b-{2-chlorophenyl)-2,3,7,11b-tetrahydrooxazolo[3,2-d] [1,4] -
benzodiazepin-6{5H)-one

Common Name: —

Structural Formula:

Chemical Abstracts Registry No.: 24166-130

Trade Name Manufacturer Country Year Introduced
Sepazon Sankyo Japan 1974
Enadel Pfizer Taito Japan 1974
Lubalix Lubapharm Switz, 1983
Betavel Pharm. Investi Spain -

Olcadil Sankyo Japan -
Tolestan Roemmers Argentina —

Raw Materials
B5-Chloro-2-bromoacetylamino-ochlorobenzophenone
Ethanolamine

Manufacturing Process

As described in U.S. Patent 3,772,371: To a solution of 5.8 g of 5-chloro-2-bromoacetyl-
amino-o-chlorobenzophenone in 120 ml of ethanol were added 0.95 g of ethanolamine
and 1.3 g of sodium acetate, The resulting mixture was heated under reflux for 16 hours.
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After completion of the reaction, the solvent was distilled off and the residue was ex-
tracted with dichloromethane. The extract was washed with water, dried over anhydrous
sodium sulfate and the solvent was distilled off to give 3.25 g of the desired product melt-
ing at 202° to 204°C with decomposition.
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Tachikawa, R., Takagi, H., Kamioka, T., Fukunaga, M., Kawano, Y. and Miyadera, T.; U.S.
Patents 3,696,094; October 3, 1972; and 3,772,371; November 13, 1973; both assigned
to Sankyo Company Limited, Japan

CLOZAPINE

Therapeutic Function: Tranquilizer
Chemical Name: 8-chloro-11-(4-methyl-1-piperazinyl}-6H-dibenzo[b,e] {1,4] diazepine
Common Name: —

Structurali Formula: (I:uJ
[Nj
N
Cl\@_
N

R
Chemical Abstracts Registry No.: 5786210
Trade Name Manufacturer Country Year {ntroduced
Leponex Wander W. Germany 1974
Leponex Wander Switz. 1975

Clozaril Sandoz - -

Raw Materials

2-Amino4-chlorodiphenylamine-2’<arboxylic(4'-methyl)piperazide
Phosphoroxychloride

Manufacturing Process

7.4 g of 2-amino-4-chlorodiphenylamine-2'-carboxylic acid (4''-methyl)piperazide and 35 m!
of phosphoroxychloride are heated for 3 hours under reflux in the presence of 1.4 ml of
N,N-dimethylaniline, Upon concentration of the reaction mixture in vacuo as far as pos-
sible, the residue is distributed between benzene and ammonia/ice water. The benzene so-
lution is extracted with dilute acetic acid. The acid extract is clarified with charcoal and
treated with concentrated ammonia water to precipitate the alkaline substance, which is
dissolved in ether, The ethereal solution is washed with water and dried over sodium sul-
fate. The residue obtained yields, after recrystallization from ether/petroleum ether 2.9 g
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(41% of the theoretical yield) of 8-chloro-11-{4-methyl-1-piperazinyl)-5H-dibenzo[b,e] {1,4] -
diazepine in the form of yellow grains of melting point 182° to 184°C (from acetone/pe-
troleum ether).
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COLESTIPOL

Therapeutic Function: Antihyperlipoproteinemic

Chemical Name: N-(2-aminoethyl)-1,2-ethanediamine polymer with (chloromethyl)oxirane
Common Name: -

Structural Formula: See Chemical Name

Chemical Abstracts Registry No.: 26658424

Trade Name Manufacturer Country Year introduced
Colestid Upjohn U.s. 1977
Colestid Upjohn UK. 1978
Colestid Upjohn W. Germany 1978
Colestid Upjohn Switz, 1978
Lestid Upjohn - -

Raw Materials

Epichlorohydrin
Tetraethylene pentamine

Manufacturing Process

Into a 1,000 gallon, jacketed, glassdined reactor equipped with baffies and a two-speed (67
and 135 rpm) reversed impeller is introduced 200 g of Richonate 60B (a 60% aqueous slurry
of sodium salts of alkylbenzenesulfonic acids) and 364 liters of deionized water, followed by
90 .5 kg of tetraethylenepentamine rinsed in with 5 gallons of toluene, The solution is stirred
at the low speed and then 500 gallons of toluene are added to form a dispersion, To thestirred
dispersion is added 109 kg of epichlorohydrin, rinsed in with 5 gallons of toluene, and the
resulting mixture is heated at reflux for two hours, The reaction mixture is cooled to about
20°C and then treated with 58 5 kg of a filtered 50% aqueous solution of sodium hydroxide,
The mixture is removed from the reactor and filtered, and the copolymer is collected and
dried by treating it first with hot (75°C to 80°C) filtered nitrogen and then with an 80°C air
stream, The resulting crude product is returned to the reactor, washed extensively with fii-
tered deionized water (at the low speed), dried with an 80°C air stream and blended untii
homogeneous to give about 155 kg of a dry tetraethylenepentamine-epichlorohydrin copoly-
mer hydrochioride, particle diameter 0.002-0.02 inch.
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DOT 14 (2) 69 (1978)
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REM p.864

Lednicer, D. and Peery, C.Y.; U.S. Patent 3803 ,237; April 9, 1974; assigned to The Up-
john Co.

CORTISONE ACETATE

Therapeutic Function: Glucocorticoid
Chemical Name: 17«,21-dihydroxy-4-pregnene-3,11,20-trione-21-acetate

Common Name: -

Structural Formula: ‘f“zo”
mee §7°
(base)
Chemical Abstracts Registry No.: 50.044; 53065 (Base)
Trade Name Manufacturer Country Year introduced
Cortone Acetate MSD U.s. 1950

Acetisone Farmigea Italy —

Raw Materials

3{a)-Hydroxy -21-acetoxy-1120diketopregnane
Potassium cyanide

Acetic acid

Chromic acid

Phosphorus oxychloride

Osmium tetroxide

Manufacturing Process

The following technique is described in U.S. Patent 2,641,104, A solution of 2.0 g of
3la)-hydroxy-21-acetoxy-11,20-diketo-pregnane, which can be prepared as described in

Helv. Chim. Acta 27, 1287 (1944), is treated in a mixture of 26 cc of alcohol and 6.4 cc
of acetic acid at 0°C with 6.0 g of potassium cyanide. The solution is allowed to warm to
room temperature and after 3 hours is diluted with water. The addition of a large volume
of water to the alcohol-hydrogen cyanide mixture precipitates a gum which is extracted
with chloroform or ethy! acetate. The extract is washed with water, and evaporated to
small volume under reduced pressure. The crystalline precipitate (1.3 g) consists of 3(«),20-
dihydroxy-20-cyano-21-acetoxy-11-keto-pregnane; dec. 175° to 185°C.

A solution of 0.60 g of chromic acid in 1.2 cc of water and 11 cc of acetic acid is added

to a solution containing about 1.2 g of 3{a},20-dihydroxy-20-cyano-21-acetoxy-11-keto-
pregnane at room temperature. After 1 hour, water is added and the product, which pre-
cipitates, is filtered and recrystallized from ethyl acetate to produce 3,11-diketo-20-hydroxy-
20-cyano-21-acetoxy-pregnane; dec. 214° to 217°C.
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0.40 cc of phosphorus oxychloride is added to a solution containing about 950 mg of 3,
11-diketo-20-hydroxy-20-cyano-21-acetoxy-pregnane dissolved in 3 cc of pyridine. After
standing at room temperature for 24 hours, the solution is poured into water and dilute
hydrochloric acid, extracted with benzene and concentrated to dryness. The crude prod-
uct, after chromatography gives one main constituent, namely A'7-3,11-diketo-20-cyano-
21-acetoxy-pregnene; MP 189° to 190°C.

A solution of 1.0 g of A'7-3,11-diketo-20-cyano-21-acetoxy-pregnene in 10 cc of benzene
is treated with 1.0 g of osmium tetroxide and 0.43 g of pyridine. After standing at room
temperature for 18 hours, the resulting solution is treated successively with 50 cc of
alcohol, and with 50 cc of water containing 2.5 g of sodium sulfite. The mixture is stirred
for 30 hours, filtered, and the filtrate acidified with 0.5 cc of acetic acid and concentrated
to small volume in vacuo. The aqueous suspension is then extracted four times with chioro-
form, the chloroform extracts are combined, washed with water and concentrated to dry-
ness in vacuo. Recrystallization of the residue from acetone gives 3,11,20-triketo-17(a)-
21-dihydroxy-pregnane; MP 227° to 229°C. This compound is then treated with acetic
anhydride and pyridine for 15 minutes at room temperature to produce 3,11,20-triketo-
17{a)-hydroxy-21-acetoxy-pregnane or cortisone acetate.
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CORTIVAZOL

Therapeutic Function: Glucocorticoid

Chemical Name: 118,17,21-trihydroxy-8,16a-dimethyl-2"-phenyl-2'H-pregna-2,4 6-trieno-
[3,2-c] pyrazo!-20-one-21-acetate

Common Name: -—

Structural Formula: CH,0COCH,
Lm0
-~ OH
---CHy
N
CGHS CH3
Chemical Abstracts Registry No.: 111040-3
Trade Name Manufacturer Country Year Introduced
Diaster Diamant France 1972

Altim Roussel France -
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Trade Name Manufacturer Country Year Introduced
Idaltim Roussel - -
Dilaster Roussel — -

Raw Materials

118,170,21 Trihydroxy-6,160-dimethy| 4 6-pregnadiene-3 20-dione
Formaldehyde

Hydrogen chloride

Ethyl formate

Phenyl hydrazine

Formic acid

Acetic anhydride

Manufacturing Process

To a suspension of 25.0 g of 113,17,21-trihydroxy-6,16a-dimethyi-4,6-pregnadiene-3,20-
dione in 1.5 liters of alcohol-free chioroform cooled to about 5°C in an ice bath is added
with constant stirring 750 mi of cold, concentrated hydrochloric acid and then 750 ml of
formalin (low in methanol). The mixture is removed from the ice bath and stirred at room
temperature for 7 hours. The layers are separated and the aqueous phase is back-extracted
twice with chloroform. The combined organic layers are washed twice with a 5% solution
of sodium bicarbonate, and twice with a saturated salt sotution. The solution is dried over
magnesium sulfate and evaporated to dryness under reduced pressure.

The residue is triturated with methanol to afford a crystalline solid. This material contains
no detectable amount of starting material by paperstrip chromatography but shows two
UV absorbing spots near the solvent front (methanoi-formamide 2:1 vs benzene-n-hexane
1:1). An aliquot is recrystallized three times from a mixture of benzene and n-hexane
to give 17¢,20,20,21-bis(methylenedioxy)-118-hydroxy-6,16a-dimethy!-4,6-pregnadiene-3-
one which is used in the subsequent step of the synthesis without further purification.

17«,20,20,21-bis(methylenedioxy)-118-hydroxy-6,16a-dimethyi-4,6-pregnadiene-3-one

(500 mg) is dissolved in 25 cc of benzene and then about 5 cc of benzene is removed by
distillation at normal pressure. The resulting solution is cooled to room temperature.
Then 0.75 cc of freshly distilled ethyl formate is added. The air in the system is replaced
with nitrogen and 150 mg of sodium hydride (as a 57% dispersion in mineral oil) is added.
The mixture is stirred under nitrogen at room temperature for three hours, Then 15 cc of
a saturated aqueous solution of sodium dihydrogen phosphate is added and the product is ex-
tracted into ether.

The ether extracts are extracted with 2 N sodium hydroxide and the sodium hydroxide
extracts are acidified with sodium dihydrogen phosphate and extracted again into ether.
The ether extract is evaporated to dryness to give about 500 mg of a crude product. From
the ether solution there is obtained about 290 mg of yellow crystals, MP 220° to 236°C
which is 17¢,20,20,21-bis{methyienedioxy)}-118-formyloxy-2-hydroxy-methylene-6,16a-di-
methyl-4,6-pregnadiene-3-one, The analytical sample is recrystallized from ethyl acetate
and has a melting point of 249° to 2565°C, [a)p?’ -217°, IR 5.81 and 8.37 u. From the
mother liquor is obtained about 127 mg of 17¢,20,20-21-bis{(methylenedioxy)-118-hydroxy-
2-hydroxymethylene-6,16a-dimethyl-4,6-pregnadiene-3-one. The analytical sample is recrys-
tallized from ether and has a melting point of 200° to 204°C, [a]p*”" -197°, IR 6.05 to 6.2
and 6.4 u.

The 172,20,20,21-bis{methylenedioxy)-118-hydroxy-2-hydroxymethylene-6,16a-dimethyl-

4 ,6-pregnadiene-3-one {1.19 g) is dissolved in 25 cc of ethano!l. 300 mg of pheny! hydra-
zine is added and the mixture is refluxed under nitrogen for one hour. About 25 cc of wa-
ter is added. The product is then extracted into 150 cc of ether. The extracts are washed
with 2 N HCI, with saturated sodium bicarbonate, water and saturated sodium chloride so-
lution, and then dried over sodium sulfate and evaporated to dryness to give about 1.2 g
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of crude product. On crystallization from ether there is obtained as a major component
the 17¢,20,20,21-bis{methylenedioxy)-118-hydroxy-8,16a-dimethyl-2'-phenyi-4,6-pregna-
dieno-[3,2-c] pyrazole.

172,20,20,21-bis{methyienedioxy)-118-hydroxy-8,16a-dimethyl-2"-pheny!-4,6-pregnadieno-
{3,2-c] pyrazole {430 mg), is heated on a steam bath under nitrogen with 40 cc of a 60%
aqueous solution of formic acid for about 30 minutes. About 40 cc of water is added
and the mixture is then extracted into 200 cc of chioroform. The chloroform solution is
washed with water, saturated sodium bicarbonate solution and water, then dried over so-
dium sulfate and evaporated under vacuum to give 430 mg of crude product. This is dis-
solved in 60 cc of absolute methanol, and 0.1 equivalent of sodium methoxide in metha-
nol is added.

The mixture is stirred under nitrogen at room temperature for 15 minutes. It is then
acidified with acetic acid and the solvent is removed under vacuum at room temperature.
About 20 cc of water is added and the product is extracted into 150 cc of ethyl acetate.
The ethyl acetate solution is washed with saturated sodium bicarbonate and then with wa-
ter. It is then dried over sodium sulfate and taken to dryness to give an amorphous solid.

The crude product obtained above is dried in high vacuum and then dissolved in 4 cc of
pyridine. About 3 cc of acetic anhydride is added. The mixture is then heated on the
steam bath for about 15 minutes and then evaporated to dryness in vacuo. About 20 cc
of water is added. The product is then extracted into 150 cc of ethyl acetate, washed
with saturated sodium bicarbonate solution and water, and dried over sodium sulfate. The
solvent is removed in vacuo to give a residue which is crystallized from ethyl acetate-
benzene to yield about 250 mg of 118,17a,21-trihydroxy-6,16a-dimethyl-20-ox0-2'-phenyl-
4,6-pregnadieno-{3,2-c] pyrazole 21-acetate, as described in U.S. Patent 3,300,483.
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CREATINOLFOSFATE

Therapeutic Function: Cardiotonic
Chemical Name: 1-(2.Hydroxyethyl)-1-methyiguanidine dihydrogen phosphate

Common Name: —

Structural Formula: HN CHsy
W\ /
H2N CHz—CHz—O—F”:O
OH
Chemical Abstracts Registry No.: 6903-79-3
Trade Name Manufacturer Country Year Introduced

Aplodan Simes Italy 1968
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Trade Name Manufacturer Country Year Introduced
Dragosil Farmasimes Spain -
Nergize Byk Liprandi Argentina -

Raw Materials

Creatinol phosphate
Polyphosphoric acid

Manufacturing Process
In a reactor put 80 kg of polyphosphoric acid having the foliowing composition: HsP30g -
60%; (HPOglg - 10%; HaPy07 - 16%; (HPO3)x - 10%; total content in P,Os about 83%; this is
heated to about 160°C,

Then 360 kg of creatinol phosphate are added to the polyphosphoric acid; continue to heat
for about two hours under vacuum until the reaction water is eliminated.

The molten mass is then poured into ethanol at 95°C, the solution cooled down to 10°C and
the precipitated product separated by centrifugation. The resulting product is dissolved in
the minimum quantity of warm water and the solution poured into ethanol.

Thus 297 kg of the phosphoric ester of the creatinol are obtained having these characteris-
tics: MP 240°C to 243°C.

References

Kleeman & Engel p. 249
I.N.p. 268
Allievi, E.; U.S. Patent 4 012 467; March 15,1977

CROMOLYN SODIUM

Therapeutic Function: Bronchodilator

Chemical Name: 55°-((2-Hydroxy-1,3-propanediyl)bis-{oxy)] bis[4-0x04H-1-benzopyran-
2 carboxylic acid] disodium salt

Common Name: Cromogycinic acid sodium salt; disodium cromogycate

Structural Formula: HOOC. o o] COOH

° OCH,CHCH,0 o
OH

Chemical Abstracts Registry No.: 16826-376; 16110-51-3 (Base}

Trade Name Manufacturer Country Year Introduced
Intal Fisons U.K. 1969
Intal Fisons W. Germany 1970
Lomudal Fisons Switz. 1970
Intal Fujisawa Japan 1971

Frenasma Italseber ltaly 1971
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Trade Name Manufacturer Country Year introduced
Lomudal Fisons France 1972
Intal Fisons U.S. 1973
Aarane Fisons U.s. 1973
Natcrom Fisons italy 1983
Aarane Syntex uU.s. -
Alercrom Osiris Argentina -
Colimone Fisons W. Germany -
Cromo-Asma Aldo Spain -
Cusicrom Cusi Spain -
Frenal 1.S.F. Italy -
Gastrofrenal 1.S.F. Italy -
Kromolin litas Turkey -
Lomupren Fisons W. Germany -
Nalcrom Fisons U.K. -
Nasmil Lusofarmaco Spain -
Nebulasma Septa Spain -
Opticron Fisons France -
Rynacrom Fisons U.K, -

Raw Materials

2 6-Dihydroxyacetophenone Epichlorohydrin
Diethy! oxalate Sodium hydroxide

Manufacturing Process

To a solution of 970 parts of 2,6-dihydroxyacetophenone and 325 parts of epichlorohydrin
in 1,500 parts of hot isopropanol was added, with stirring under reflux, a solution of 233
parts of 85% KOH in 2,500 parts of isopropanol and sufficient water (ca 100 parts) to dis-
solve the solid. The mixture was heated, with stirring, under reflux for 48 hours, Half
the solvent was then distilled off and 5,000 parts of water were added. The mixture was
cooled and the solid filtered off and washed with isopropanol and ether. It was then re-
crystallized from 12,500 parts of isopropano! to obtain a first crop of 380 parts and a
second crop, after concentration, of 300 parts of 1,3-bis(2-acetyl-3-hydroxyphenoxy)-2-
hydroxypropane.

4.6 parts of 1,3-bis(2-acetyl-3-hydroxyphenoxy)-2-hydroxypropane were reacted with di-
ethyl oxalate and the product cyclized to obtain 4.4 parts of pure diethyl ester of 1,3-
bis{2-carboxychromon-5-yloxy)-2-hydroxypropane as pale yellow crystals melting between
180° and 182°C from a mixture of benzene and petrol. 4 parts of the diethyl ester of
1,3-bis(2-carboxychromon-5-yloxy}-2-hydroxypropane were saponified with sodium hy-
droxide to obtain 3.2 parts of the disodium salt tetrahydrate as colorless crystals from
aqueous alcohol.

References

Merck Index 2580

Kleeman & Engel p. 250

PDR p.876

OCDS Vol. 3 pp. 66,235 (1984)

DOT 10 (7) 246 (1974) & 14 (7) 283 (1978)

I.N.p.19

REMp. 1131

Fitzmaurice, C. and Lee, T.B.; U.S. Patent 3,419 578; December 31, 1968; assigned to Fisons
Pharmaceuticals Limited, England
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CROTAMITON

Therapeutic Function: Scabicide
Chemical Name: N-ethyl-N-(2-methylphenyl}-2-butenamide
Common Name: Crotonyi-N-ethyi-o-toluidine

Structural Formula: CHCH = CHCONCH,CHy
Ry

Chemical Abstracts Registry No.: 483636

Trade Name Manufacturer Country Year Introduced
Eurax Ciba Geigy France 1949
Eurax Ciba Geigy u.s. 1949
Crotan Owen u.s. 1982
Crotamitex Tropon W. Germany -
Euraxil Geigy W. Germany -
Servitamitone Servipharm Switz, -
Veteusan Veterinaria Switz, -

Raw Materials

Crotonyl chloride
N-Ethyl-o-toluidine

Manufacturing Process

10.5 parts of crotony! chloride are dropped in such a manner into 27 parts of N-ethyl-o-
toluidine, while stirring, that the temperature rises to 130° to 140°C. After cooling, the
reaction product is dissolved in ether or other solvent that is immiscible with water, and
the solution is washed successively with hydrochloric acid, alkali solution and water. After
distilling off the solvent, the residue is distilled in vacuo. The crotonic-acid-N-ethyl-o-
toluidide boils at 163° to 155°C at a pressure of 13 mm and is a slightly yellowish oil.
Instead of carrying the reaction out in the presence of an excess of N-ethyl-o-toluidine, it
may be carried out in the presence of an acid-combining agent, for example, potash, ad-
vantageously in a soivent (e.g., acetone).

References

Merck index 2583

Kleeman & Engel p. 251

{.N.p. 269

REM p. 1239

British Patent 615,137; January 3, 1949; assigned to J.R. Geigy AG, Switzerland

CRYPTENAMINE TANNATES

Therapeutic Function: Antihypertensive
Chemical Neme: Complex slkaloid mixture

Common Name: —
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Structural Formula: CzHggOgN Tannate
Chemical Abstracts Registry No.: —

Trade Name Manufacturer Country Year Introduced
Unitensen Neisler U.Ss. 1954

Raw Materials

Veratrum viride Benzene
Triethylamine Hydrogen chloride
Tannic acid

Manufacturing Process

Initial Extraction Technigue: Continuous extraction apparatus was employed, including an
extractor designed to contain the starting plant materials, a distillation flask to hold the
solvent mixture, the flask being equipped with a reflux condenser, a drip device to facili-
tate the removal of the volatilized mixture from the condenser and to percolate it through
the continuous extractor, and a Soxhiet type return. Means for heating the continuous ex-
traction system were provided.

1,000 g of Veratrum viride powder was placed in a continuous plant extractor and a mix-
ture of 2,000 ml of benzene and 20 ml of triethylamine was poured over a Veratrum pow-
der in the reactor and permitted to siphon into the distillation flask. Approximately 50 g
of an inert desiccant (Drierite) was added to the distillation flask, heat applied to initiate
the distillation of the reaction mixture in the flask, and the continuous extraction pro-
cedure continued for 8 hours, during which time constant, gentle heat was applied to in-
sure refluxing of the mixture (about 80° to 90°C). The extraction procedure was discon-
tinued and the contents of the distillation flask filtered. The resulting filtrate was concen-
trated by distilling off and recovering a large portion of the benzene solvent together with
virtually all of the triethylamine base. 50 ml of the concentrated benzene solution was
thus obtained.

Preparation of Alkaloid Mixture: 50 ml of the concentrated benzene solution, obtained

as described was rapidly stirred, and a saturated solution of hydrogen chioride in ether
added to the concentrated benzene solution until no more precipitate was obtained. The
resulting precipitate was recovered by filtration and comprised the crude hydrochlorides

of the extracted alkaloids and the hydrochloride of any unrecovered triethylamine. This
material was dried by heating at a temperature of about 75°C for 6 hours, the crude, dried
precipitate ground with 50 ml of isopropanol and to this slurry was added 1,000 ml of wa-
ter. The resulting mixture was filtered. To the clear filtrate, cooled to 5°C, there was
slowly added with rapid stirring, a 10% aqueous solution of ammonium hydroxide, until
complete precipitation was accomplished. The precipitate was filtered off, washed with wa-
ter and dried by heating at about 75°C for 6 hours.

There was thus obtained a mixture of Veratrum viride alkaloids having substantial utility
as a hypertension reducing agent, without the concomitant marked side-actions normally
associated with the clinical use of Veratrum viride extracts. This material may be clini-
cally administered in this form, or further purification may be performed as described
hereinafter.

Preparation of Alkaloid //1: 100 g of the alkaloid mixture was dissolved in a liter of
benzene and the resulting mixture filtered. The filtrate was diluted with approximately
4 liters of an aliphatic hydrocarbon solvent (Skellysolve B) and the resulting mixture fil-
tered. The filtrate was cooled with Dry Ice to cause precipitation, and the alkaloid re-
moved by filtration. There was thus obtained an alkaloid, which, for convenience, is
called Alkaloid {11, having analytical values consistent with a molecular formula
Ci2HyoOgN, apparently an ester of a tertiary alkamine,
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This material sinters at a temperature above about 125°C and melts at 130° to 135°C; UV
absorption; X\ maximum 255 mu, A minimum 240 myu. [t contains one ester group and no
N-methy! groups.

Preparation of Alkaloid 111 Tannate: 20 g of Alkaloid I1f was dissolved in 200 ml of iso-
propy! alcohol at room temperature and a mixture of 30 g of tannic acid dissolved in 300
mi of isopropyl alcohol, maintained at 40° to 50°C was added thereto with rapid stirring.
The mixture was cooled to 20°C, filtered and the precipitate dried at about 80°C. There
was thus obtained 33.5 g of the tannate salt of Alkaloid Itl, as a pale yellow amorphous
powder, relatively insoluble in water, and having an indefinite melting point.

References

Merck Index 2596

PDR p. 1875

I.N.p.270

REM p. 850

Cavallito, C.J.; U.S. Patent 2,789 977; April 23, 1957; assigned to Irwin, Neisler and Com-
pany

CYAMEMAZINE

Therapeutic Function: Tranquilizer

Chemical Name: 10-[3-{dimethylamino)-2-methylpropy!] -10H-phenothiazine-2-carbonitrile
Common Name: Cyamepromazine

Structural Formula: CH,

|
<|:n,cuca2u(cn3),
oo
8
Chemical Abstracts Registry No.: 3546-03-0

Trade Name Manufacturer Country Year Introduced
Terckian Theraplix France 1972

Raw Materials

3-Chlorophenthiazine

Cupric cyanide

Sodium amide
1-Dimethylamino-2-methyi-3-chloropropane

Manufacturing Process

The 3-cyanophenthiazine used as starting material can be prepared by the action of cupric
cyanide on 3-chlorophenthiazine in boiling quinoline. |t has a first melting point of about
185°C and a second of about 203° to 205°C.

A solution of 3-cyanophenthiazine {10 g} in anhydrous xylene (75 cc) is heated under re-
flux and treated with 95% sodamide (2.15 g). The heating is continued for 1 hour and
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then a solution of 1-dimethylamino-2-methyl-3-chloropropane (7.05 g) in xylene (70 cc}

is added over 16 minutes. The mixture is heated under reflux for 20 hours and then
cooled. The reaction mixture is treated with water (40 cc) and N methane-sulfonic acid
{75 cc). The xylene phase is removed and the aqueous phase is made alkaline with sodium
hydroxide. The free base obtained is extracted with ether and the ethereal extracts are
dried over anhydrous potassium carbonate and concentrated to dryness. The residue is dis-
tilled in vacuo. 3-Cyano-10-(3-dimethylamino-2-methylpropyllphenthiazine (8.5 g), BP
180° to 205°C/0.9 mm Hg, is thus obtained. The acid maleate prepared in and recrystal-
lized from ethanol melts at 204° to 205°C.

References

Merck Index 2678

Kleeman & Engel p, 252

DOT 8 (6) 216 (1972)

I.N.p. 271

Jacob, R .M., and Robert, J.G.; U.S. Patent 2 877,224; March 10, 1959; assigned to Societe
des Usines Chimiques Rhone-Poulenc, France

CYANOCOBALAMIN

Therapeutic Function: Hematinic
Chemical Name: 5,6-Dimethylbenzimidazocyl cyanocobamide

Common Name: Vitamin By,

Structural Formula: NH,COCH,CH, CH, CH, CH,CONH,
NH,COC i .
(COCH, --CH,CH,CONH,
CH;
CH,”
H— CH,
NH,CO(.::7 =
{ A\ —
CH, | CH, CH,CH,CONH.
I -
; R
t T
CH,CH:CONHCH;(I.‘—-O—E’—O
cH, ©
Chemical Abstracts Registry No.: 68-199
Trade Name Manufacturer Country Year Introduced
Berubigen Upjohn u.s. 1949
Rubramin Squibb u.s. 1949
Bevidox Abbott u.s. 1949
Betalin Lilly uU.s. 1949
Cobione MSD u.s. 1949
Docibin National u.s. 1950
Ducobee Breon uU.s. 1950
Dodex Organon uU.s. 1950

Be-Dodec Schieffelin u.s. 1950



Trade Name

B-Twelvora
Crystamin
Bexil
Redisol
Bevatine
Vibalt
Bedoce
Vi-Twel
Cyano-Gel
Clarex
Cyredin
Feryl
Dicopac
Anacobin
Actamin
Apavit B12
Antipernicin
Arcavit B12
Arcored
Arphos
Bedocefarm
Bedodeka
Beduzin
Behepan
Berubi
Betolvex
Bexibee
Bidocit
B12 Miile
B12 Vicotrat
Cabadon M

Cincomit Bedoce

Cobalomin
Cobalparen
Cobavite
Cocavitan
Copharvit
Cyanabin
Cyanovit
Cykobemin
Cytakon
Cytamen
Cytobion
Dobetin
Docetasan
Docivit
Dodecabee
Dodecavite
Dodevitina
Eocill B12
Erftamin
Eritron
Eritrovit B12
Erycytol
Fiviton B12
Hemomin
Hemosalus
Hepacon B12

Manufacturer

Sherman
Armour
Conal

MSD

Dorsey
Roerig
Lincoln
Cooper
Maurry
Minn, Pharm,
Merrell Nat
Central
Kaken

Allen & Hanburys
Yashima
Locatelli
Galenika
Arcana

Arco
Fournier
Wolner

Teva

Dincel
Kabi-Vitrum
Redel
Dumex

N. American
Ausonia
Delagrange
Heyl
Reid-Provident
Andromaco
S. Pacific
Saarstickstoff-Fatoo
Lemmon
Coca

Cophar
Stickley
Adrian-Marinier
Kabi-Vitrum
Glaxo

Glaxo

Merck
Angelini
Santos
Robisch
Miller

Us.Vv.

CT.

Nessa
Erfto-Chemie
Manetti-Roberts
Lisapharma
Sanabo

Alfar

Kirk
Totalfarm
Consolidated

Y ugoslavia
Austria
Switz.
France
Spain

Israel
Turkey
Sweden

W. Germany
Denmark
U.Ss.

ftaly

France

W. Germany
u.s.

Spain
Australia
W. Germany
U.S.

Spain

Switz,
Canada
France
Sweden
UK.

U.K.

W, Germany
{taly

Spain

W. Germany

Spain

W. Germany
italy

Italy
Austria
Spain

U.s.

Italy

U.K.

Cyanocobalamin

Year Introduced

1950
1951
1951
1951
1953
1954
1957
1960
1961
1962
1967
1978
1979

399
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Trade Name Manufacturer Country Year Introduced
Hepcovite Endo U.S. -
Juvabe Dolder Switz, -
Lifaton B12 Lifasa Spain -
Lophakomb B12 Lomapharm W. Germany -
Milbedoc Andromaco Spain -
Millevit Nordmark W. Germany -
Neo Cytamen Bilim Turkey -
Neurobaltina Sidus Italy -
Neuro Liser B12 Perga Spain -
Nova-Rubi Nover Canada -
Noventabedoce Andromaco Spain -
Omeogen UCB-Smit Italy -
Optovite B12 Normon Spain -
Permicipur Mulli W. Germany -
Pientasal Lopez-Brea Spain -
Primabalt Primedics U.s. -
Rectocenga Biotherax France -
Redamin Washington Italy -
Reedvit Celtia Argentina -
Retidex B12 Dexter Spain -
Rubesol Central U.Ss. -
Rubraluy Miluy Spain -
Ruvite Savage U.s. -
Sancoba Santen Japan -
Sorbevit B12 Casen Spain -
Sorbigen B12 Gentili italy -
Surgevit Maipe Spain -
Twel-Be Pitman-Moore u.s. -
Vicapanbiz Merckle W, Germany —_
Viemin 12 Valeas italy -
Vitarubin Streuli Switz. -

Raw Materials

Milorganite {activated sewage sludge) Sodium nitrite
Potassium cyanide Hydrochloric acid

Manufacturing Process

The following is taken from U.S. Patent 3,057,851. Milorganite was extracted with water
to obtain an agueous extract containing vitamin B,, active substances. This aqueous ex-
tract 