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Foreword

The worldwide pharmaceutical industry has a dollar sales volume greater than $100 billion
with a number of individual drugs boasting sales volumes of over $100 million 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 marketplace 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.

Information 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.
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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 knowledge the information con-
tained 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 Today,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. 5

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.®

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. 1!
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 Encyclopedia.l? The present
volume deals only in “’people drugs’’ as did its predecessor volume!®
but some drugs find application in both areas.

1t 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 Remington® as well as to Drugs of the Future, Drugs
of Today,3 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 sy nthesis routes is referred to Lednicer and Mitscher’ as well as to Kleeman & Engel"‘ for
more information on routes to these products and to products having similar structures.
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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, alist 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)
(285)
(26)
(27)
(28)
(29)
(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
Hydsochlorothiazide
Acetaminophen
Amitriptyline
Cephalexin

|buprofen
Cephalothin
Furosemide
Norethindrone
Indomethacin
Gentamicin Sulfate
Chlordiazepoxide
Thoridazine
Norgestrel
Propranolol
Estrogenic Substances, Conjugated
Ampicillin Trihydrate
Spironolactone
Amoxicillin
Triamterene

Peniciltin V
|sosorbide Dinitrate
Chlorpropamide
Chlorthalidone
Altopurinol

Cefazolin Sodium
Hydralazine

Doxepin

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

Ethynodiol Diacetate
lasulin |sophane
Phenylpropanolamine
Diphenoxylate
Prochlorperazine
|soxsuprine
Clorazepate

Dipheny] Hydantoin (Phenytoin)
Haloperidol
Dihydroergocornine
Chlorothiazide
Trifluoperazine

(61)
(52)
(53)
(54)
(55)
(56)
(67)
(68)
(69)
(60)
(61)
(62)
(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)
(71)
(72)
(73)
(74)
(75)
(76)
(77)
(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
Ampicillin Anhydrous
Pentazocine Lactate
Tetracycline
Procainamide
Imipramine
Chlorpromazine
Triamcinotone Acetonide
Dipyridamole
Clindamycin Phosphate
Miconazole Nitrate
Chiorpheniramine Maleate
Theophylline
Naproxen
Kanamycin Sulfate
Pentaerythritol Tetranitrate
Meperidine
Neomycin Sulfate
xazepam
Guaiacol Glyceryl Ether
Oxymetazoline
Tolazamide
Insulin Zinc Suspension
Metronidazole
Phentermine Resin
Erythromycin Stearate
Phenobarbital
Povidone-|odine
Quinidine Gluconate
Hydroflumethiazide
Imipramine Pamoate
Methyl| Phenidate
Nitroglycerin
Albumin, Normal Human Serum
Cyclandelate
Dicyclomine
Enfturane
Erythromycin Ethyl Succinate
Minocycline
Carbendicillin Disodium
Hydroxyzine
Tobramycin Sulfate
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 listing was 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) Hydrochlorothiazlde (61) Temazepam

(2) Triamterene (62) Diphenhydram|ne
(3) Propranolo] (63) Captoprll

(4) Digoxin (54) Dipyridamole

(5) Norethindrone (55) Nitroglycerin

(6) Ethinyl Estradiol (66) |sosorbide Din]trate
(7) Diazepam (67) Polymyxin B

(8) Acetamlnophen (58) Neomycin

(9) Amoxicillln (69) Bacitracin

(10) Cimetidine (60) Amiloride

{11) Furosemide (61) Butalbita)

(12) Propoxyphene (62) Liothyronine

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

(15) Atenolol (65) warfarin Sodium
(16) Cephalexin (66) Guaifenes|n

(17) Norgestrel (67) Phenylpropanolamine
(18) Methyldopa (68) Methoxyprogesterone Acetate
{19) Levothyroxine (69) Nicotine Polacrilex
(20) Metoprolo] (70) Altopurinol

(21) Theophylline (71) Phenobarbital

(22) Alprazolam (72) Doxepin

(23) Potassium Chloride (73) Metoclopramide
(24) Phenytoin (74) Chlorthalidone

(256) Lorazepam (75) Aspirin

(26) Naproxen (76) Erythromycin Stearate
(27) Erythromycin Ethyl Succinate (77) Haloperidol

(28) Miconazole Nitrate (78) Trimethoprim

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

{31) Ranitidine (81) Clotrimazole

(32) Timolo| Maleate (82) Amitrlptyline

(33) Prazosin Hydrochloride (83) Perphenazine

(34) cefaclor (84) Ampicillin

(35) Chlorpropamide (85) Tolazamide

(36) Mestrano] (86) Diflunisal

(37) Flurazepam (87) Nitrofurantoin

(38) |ndomethacin (88) Thoridazine

(39) Penicillin V (89) Promethazine

(40) Chlorazepate (90) Fluocinonlde

(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) Nadolo] (97) Hydroxyzine

(48) Sulindac (98) Tolmetin Sodium
(49) Metaprotereno] (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.

Thiswill 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 beta-blocker

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

butanamide

Common Name: —

Structural Formula:

HaC—(CHz)—C—NH

]
0

CO—CH;

OH

|
0—CHz— CH—CH2—NH—CH(CH3);

Chemical Abstracts Registry No.: 375617-30-9; 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 Bavyer 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 Chloride
Aluminum Chloride

Epichlorohydrin
Sodium Ethoxide
Isopropylamine

Manufacturing Process

Crude 5'-butyramido-2*-(2,3-epoxypropoxy)acetophenone (16 g), isopropylamine (20 g) and
ethanol (100 ml) 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 ethyl acetate layers being discarded.
The acidic solution was brought to pH 11 with 2 N aqueous sodium hydroxide solution and
then extracted with chloroform. The dried chloroform extracts were concentrated under re-

5
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duced pressure to give an oil which was crystallized from a mixture of ethanol and diethy!
ether to give 5’-butyramido-2'-(2-hydroxy-3-isopropylaminopropoxy Jacetophenone (3 g),
MP 119°-123°C.

Crude 5'butyramido-2’-(2 3-epoxypropoxy Jacetophenone 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), acetyl chloride (25.4 g) and benzene (500 ml) were heated to-
gether under reflux 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. i

The combined benzene extracts were dried and evaporated to dryness under reduced pressure
to give p-butyramidophenyl 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 m1) 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 alkaline 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
(156 g), MP 114°-117°C. A solution of 5’-butyramido-2’-hydroxyacetophenone (15.6 g) in
ethanol (100 ml) was added to an ethanolic solution of sodium ethoxide which was prepared
from sodium (1,62 g) and ethanol (100 ml). 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 (256 ml) 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)acetophenone (16 g), MP 110°-116°C.

The crude compound may be purified by recrystallization from ethyl acetate, after treat-
ment with decolourizing charcoal, to give pure 5’-butyramido-2°-(2,3-epoxypropoxy)aceto-
phenone, MP 136°-138°C.
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PDR p. 1978

OCDS Vol. 2 p. 109 (1980)
DOT 11 (7) p. 264 (1975)
IN.p.2

Wooldridge, K.R.H, and Basil, B.; U.S. Patent 3,857,952; Dec. 31, 1974; assigned to May
& Baker, Ltd.

ACECLIDINE

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

Common Name: 3-Quinuclidinol Acetate
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Structural Formula: CH3

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 ethyl
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-carbethoxymethyl-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 platinum 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 low by continuous addition of ice, and
the benzene layer was separated and dried with sodium sulfate. The dried benzene solution
was concentrated in vacuo and the residual oil was distilled in vacuo. BP 30 mm = 175°182°C,
nD25 =1.,4613-1.4628. During the reduction, partial alcoholysis occurred, and the product
isolated was 1-carbethoxymethyl-4-"’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 funnel. To the refluxing potassium sus-
pension were added in small 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 hydrochloric 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 repeatedly 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-azabicyclo[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 alkaline 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]-3-0ctanone was purified by sub-
limation (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] -3-0ctanone 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 hydrochloride.

A solution of 50 g of 1-azabicyclo[2.2.2] -3-octano] 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.

References

Kleeman & Engel p. 2

OCDS Vol. 2 p. 295 (1980)

IN.p.2

Sternbach, L.H.; U.S. Patent 2,648,667; Aug. 11, 1953; assigned to Hoffman-La Roche Inc.

ACEGLUTAMIDE ALUMINUM

Therapeutic Function: Antiulcer (free base as psychostimulant)
Chemical Name: Pentakis(Nz-acetyl-L-glutaminato)tetrahydroxytrialuminum
Common Name: —
Structural Formula: HzN\ .
//C—CHz—CHz—CH—COO_ [A13(0H), ]
0 NH—COCH; .

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-Acetyl-L-Glutamine
Aluminum Isopropoxide

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
m] 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.

References

Merck Index 20

Kleeman & Engel p. 32

DOT 14 (2) p.54 (1978)

I.N.p.3

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)-6-methoxy-2-methylindole-3-acetoxyacetic acid
Common Name: —

Structural Formula:

CH,0 CH,C0,CH,CO,H

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-(p-chlorobenzoyl) 6-methoxy-2-methyl-3-indoleacetoxy] benzyl
acetate were dissolved in 400 mi 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 melted 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)p-chlorobenzhydrazide hydrochloride and 4.75 g (0.018 mol) of benzy!
levulinoyloxyacetate were heated in 25 ml 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 vield 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,O., 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-(G-acetonylp-nitrobenzyl)4-hydroxycoumarin
Common Name: Nicoumalone
Structural Formula: 0w .0
¥
CH—Q_N02
on |

CH,COCH,

Chemical Abstracts Registry No.: 152-72.7

Trade Name Manufacturer Country Year Introduced
Sintrom Geigy U.S. 1957
Sintrom Geigy W. Germany -
Sintrom Ciba Geigy Switz.

Sintrom Ciba-Geigy France 1959
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Trade Name Manufacturer Country Year introduced
NeoSintrom 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 156 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
Kleeman & 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 ox

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 Y ates
Mead Johnson
Am. Pharm.
Breon
Westerfield
Clapp
Borden
Dow
SK&F
Squibb
Parke-Davis
Central
G&W
St. Joseph
Glenbrook
Lederle
AccuMed
Buffington
Dover
Comatic
Ferndale
BristolMyers
Winthrop
Lannett
First Texas
Halsey
Winthrop
Winthrop
Johnson &
Johnson
Geneva
Philips-Roxane
Carnrick
Webcon
BristolMyers
AVP
Winthrop
Winthrop
Parmed
Robins
Mallard
Carnrick
Delree
Reid-Provident
Robins
Otis Clapp
Rekah
Rekah
lkapharm
Streuli
Novis

SS Pharmaceut,

Draco
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Country
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Israel
Israel
Israel
Switz,
Israel
Japan
Sweden

Year Introduced

1950
1952
1955
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
Calpol
Campain
Ceetamol
Cetadol
Chemcetaphen
Dipramat Infantil
Dolamin
Doliprane
Dolprone
Dymadon
Efferalgan
Enelfa
Exdol
Febrilix
Finimal
Finimal
Gelocatil
1ldamol
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
Calmic

UPSA
Dolorgiet
Merck -F rosst
Boots

Mepros
Pharmaton
Gelos

Rekah
Cesmopharma
Kwizda
Vitamed
Boots

Letap

Much

Allied Labs
Pharma Import
Bottu

Lepetit
Alpinapharm
Rekah

AlL.
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
U.K.
Canada
Australia
U.K.
Canada

W. Germany
Australia
France

W. Germany
U.K.
France

W. Germany
Canada
U.K.

Neth.
Switz,

Spain

Israel

Neth.
Austria
Israel

UK.

Switz,

W. Germany
U.K.
Austria
France

Italy

Switz,

Israel
Norway
UK.
Australia
Spain
Yugoslavia
U.K.

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

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 U.K. -
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 -
Setol Dif-Dogu Turkey -
Supramol 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 26 m] portions of benzene and the aqueous 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. 1p. 111 (1977)
DOT 16 (2) p. 59 (1980)
I.N.p.728

REMp. 1111
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-'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-[6-(aminosulfonyl)-1,3 4 thiadiazol-2-yl] acetamide

Common Name: —

Structural Formula: CH,CONR S . S0,NH,
3 Y 2
T

N——N

Chemical Abstracts Registry No.: 596656

Trade Name Manufacturer Country Year Introduced
Diamox Lederle u.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 Liorens Spain -
Glaupax Erco Denmark -
Glaupax Baeschlin 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 Chlorine
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
5-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 (6°-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
259°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-thiadiazole-mercaptain are suspended in 200 m| 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 allowed 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.O., Jr,; U.S. Patent 2,554 816; May 29, 1951; assigned to Americar
Cyanamid Company,

Gianfranco, P.; U.S. Patent 2,980 679; April 18, 1961; assigned to Omikron-Gagliardi Societa
di Fatto, Italy.

ACETOHEXAMIDE

Therapeutic Function: Hypoglycemic
Chemical Name: 1-[(p-acetylphenyl)sulfonyl] -3<cyclohexylurea

Common Name: Cyclamide

Structural Formula:
€, 0 S0, NHCONH
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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 -
Ordimel Lilly Spain -

Raw Materlals

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

Manufacturing Process

Preparation of p-Acetylbenzenesulfonamide: 100 grams of p-aminoacetophenone were dis-
solved in a solvent mixture containing 165 m| of 12 N hydrochloric acid and 165 ml 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 m! 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-acetylbenzenesulfony! chloride formed in the above reaction
was separated, and the acidic aqueous phase was extracted twice with 250 m| 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-acetylbenzenesulfonyl chloride was dissolved in 100 ml of
dioxane, and the solution was added to 200 m] 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 ethanol yielded purified p-acetylbenzenesulfonamide melting at
about 176° to 179°C.

Preparation of N-p-Acetylphenylisulfonyl-N'-Cyclohexylurea: A reaction mixture consisting
of 32.7 grams of p-acetylbenzenesulfonamide and 64 grams of anhydrous potassium car-
bonate in 350 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 750 m! of water were added
to dissolve the resulting residue. The solution was filtered. The potassium salt of N-p-ace-
tylphenylsulfonyl-N'-cyclohexylurea formed in the above reaction, being water-soluble,
passed into the filtrate. Acidification of the filtrate with 6 N aqueous hydrochloric acid
caused the precipitation of N-p-acetylphenylsulfonyl-N'-cyclohexylurea which was collected
by filtration. Recrystallization of the filter cake from 90% aqueous ethanol vielded purified
N-p-acetylphenylsulfonyl-N'-cyclohexylurea melting at about 188°-190°C.
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ACETOPHENAZINE DIMALEATE

Therapeutic Function: Tranquilizer

Chemical Name: 10-[3-[4-(2-hydroxyethyl)-1piperazinyl] propy!] phenothiazin-2-y] methyl
ketone maleate

Common Name: —

Structural Formula:

+, +
—=NH —CH,CH,0H
‘i!‘hCH:Cﬂa CH,CH, . HCCO0™

COCH;
@f']:@/ HCCOOH
S

Chemical Abstracts Registry No.: 5714-00-1; 27561-68-0 (Acetophenazine)

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-chloropropy!)-2-acetylphenothiazine is prepared as follows:
To a suspension of sodamide (from 3 grams of sodium) in 300 ml 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-chloropropyl)-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 & Engelp.7
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OCDS Vol. 1p. 383 (1977)

IIN.p.6

REM p. 1086

Sherlock, M.H. and Sperber, N.; U.S. Patent 2 985 654; May 23, 1961; assigned to Schering
Corporation.

ACETOXOLONE ALUMINUM SALT

Therapeutic Function: Antiulcerative
Chemical Name: 3-(acetyloxy)-11-0xoo0lean-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-1883-glycerrhetinic Acid
Aluminum Alcoholate

Manufacturing Process

The salts of 3-acety!-188-glycy rrhetinic acid can be prepared by reaction between 3-acetyl-
18B-glycyrrhetinic acid and an aluminum alcoholate. Preferably lower alcoholates 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 organic 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.: 1296356

Trade Name Manufacturer Country Year Introduced
Urokon Sodium Mallinckrodt UsS. 1950
Thixokon Mallinckrodt U.Ss. 1957
Cystokon Mallinckrodt U.S. 1964
Pyelokon-R Mallinckrodt u.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 B-trilodobenzoic Acid
Acetic Anhydride
Sodium Hydroxide

Manufacturing Process

3-amino-2,4 6-triiodobenzoic acid (51.5 g) was mixed with 125 m] 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 ml] of water at room temperature
and stirred until crystallization was complete. The mixed anhydride of 3-acetylamino-2,4 6-
trilodobenzoic 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. It 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 8-triiodobenzoic acid
which melted at 276.6°-278.2°C with decomposition when placed in the 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 B-trilodobenzoic 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 chloride. 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

I.N.p.7

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

ACETYLCYSTEINE

Therapeutic Function: Expectorant

Chemical Name: N-acetyl-L-cysteine

Common Name: —

Structural Formula: NHCOCH;,

|
HSCH,CHCOOH

Chemical Abstracts Registry No.: 61691-1

Trade Name Manufacturer Country Year Introduced
Mucomyst Mead Johnson U.S. 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 Eisal 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 ml of 91% aqueous tetrahydrofuran under a nitrogen
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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 m! (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 reflux (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 distilling the solvent from the filtrate in vacuo and crystallizing the residue
from 36 ml of water, yield 26.3 grams (80.6%) of N-acetylcysteine as a white solid, MP
109°-110°C.

References

Merck Index 82

Kleeman & 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 Funetion: 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 uUs. 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-§ 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-3 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. 1t is composed of the aglycone digitoxigenin and 3 molecules of
digitoxose, to one of which an acety! group is attached. Acetyldigitoxin-a, obtained from
acetyldigitoxin-3 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-8 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-a
separates out in crystalline form and after filtering off and recrystallizing is obtained in a
pure state. The acetyldigitoxin-o crystallizes from aqueous methanol in platelets melting

at 217°-221°C,

References

Merck Index 83

Kleeman & Engel p. 9

I.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)sulfonyl] -N-(3 4-dimethyl5-isoxazolyl)sulfanilamide

Common Name: Acetylsulfafurazol

Structural Formula: CoCH,
H,N SO,N ()
Iy
HyC CH,
Chemical Abstracts Registry No.: 80-740
Trade Name Manufacturer Country Year Introduced
Gantrisin Acetyl! Roche U.s. 1954
Lipo-Gantrisin
Acetyl Roche U.Ss. 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 ml of alcohol and dried at 70°C to constant weight. The N-mono-
acety| 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 10N H,SO,) and is rapidly saponified upon
standing.

References

Merck Index 104

Kieeman & Enge{ p. 13

PDR pp. 1487, 1558

IN.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-(10,20,40)} -2-Ethyl-1,2,3,4,6,11-hexahydro-2,5,7 trihydroxy-6,11di-
ox0-4-[[0-2,3,6-trideoxy-0: L-glycero-hexopyranos-4-ulos-1-yI-(14)-0,2,6 -dideoxy-¢¢L-
lyxohexopyranosyl-(1—4)-2,3,6-trideoxy-3-(dimethylamino)-a-L-lyxohexopyranosyl] -
oxy] -1-naphthacenecarboxylic acid methy! 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
KaHPO4 0.1
MgS04:7H,0 041
NaCl 03
Minerals* 0.125
Silicone (KM75) 0.05
pH 7.0

*2.8 g CuSO45H,0, 0.4 g FeS047H,0, 3.2 g MnCl,-4H,0,
0.8 g ZnSO47H,0 in 500 ml water

100 ml 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 hrat 28°C on areciprocal shaker. 10 Lof the previously
sterilized medium in a 20 £ stainless steel jar fermenter were aseptically inoculated with 200
m] 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
L/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 (Mal-
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 todrynessin vacuo. 115 gofthiscrude
substance was then dissolved in a small 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 1:3and 1:5
ratio, and aclacinomycin A fractions were then eluted with the 1:5:05 and 1:5:1 benzene-
acetone-methanol mixtures. The eluates were dried over anhydrous sodium sulfate and con-
centrated to dryness in vacuo. 4.8 g of crude aclacinomycin A and 3.5 g of aclacinomycin B
were obtained as vellow 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 ¢m 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% methanol-containing chloroform, aclacinomycn A fractions
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were eluted with 2% methanol-containing 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)

1.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 trimethylammoniumethy! ester] -naphtha-
lene-1,56-disulfonate

Structural Formula: $0,”
cH,
CH ;N — CH,CH,00CCHOOCCH,

+|
| | ‘
CHy CHy

50,
Chemical Abstracts Registry No.: 5§5077-30-0
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. The resulting reaction mixture was allowed to stand at room temperature while cooling
to precipitate the desired product crystals, which were collected by filtration. 5.5 g (76%
yield) of the desired product having a melting point of 189° to 191°C were obtained.

References

Merck Index 110

DFU 7 (4) 227 (1982)

DOT 19 (1) 8 (1983)

I.N. p. 42

Miura, 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)methy!] 6H-purin6-one
Common Name: Acycloguanosine; 9-(2-hydroxyethoxymethyl)guanine

Structural Formula:

A
HoN

N \CH20CH20H20H
Chemical Abstracts Registry No.: 5§927789-3
Trade Name Manufacturer Country Year Introduced
Zovirax Burroughs Wellcome 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 recrystallized from ethanol 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 2-chloro9-(2-hydroxyethoxymethyl)-hypoxanthine (0.375 g) and methanol
(80 ml) 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, 3p. 229



28 Pharmaceutical Manufacturing Encyclopedia

DOT 18 (2) 52 (1982)
REM p. 1231
Schaeffer, H.J.; U.S. Patent 4,199 574; April 22, 1980; assigned to BurroughsWellcome 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 Name Manufacturer Country Year Introduced
Atepodin Medix Spain -
Atriphos Biochimica Switz, -
Estriadin Boizot Spain -
Striadyne Auclair France -
Triphosphodine 1.C.1. 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
5’-phosphoramidate in 5 parts by volume of ortho-chlorophenol is admixed a solution of 0 95
part by weight of bistriethylammonium pyrophosphate in a mixed solvent composed of 1 part
by volume of orthochlorophenol 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 volumeportions of diethy! ether, the aqueous layer is
separated, and the remaining diethy! ether in the aqueous layer is removed under reduced
pressure. Five partsby weightof activated charcoal is added to the aqueous 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 volume-ortions 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 trimethylbenzyl
ammonium 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 chloride 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.

References

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 Name: —

Structural Formula: CH,

0

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-amino5-nitrobenzoyl)-o-toluidine and 6.3 g (0.08 mol) of pyri-
dine are dissolved in 300 m] of tetrahydrofuran. 12.2 g (0.126 mol) of fluoroacety! chloride
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are added to the solution 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-b-nitrobenzoyl)-o-toluidine and 25.5 g (0.25 mol)
of acetic acid anhydride are dissolved in 260 ml of glacial 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. 15.5 g of 2-
fluoromethy!-3-{o-tolyl)6-nitro-4(3H)-quinazolinone are obtained. Yield: 98.7%; MP 155°-
168°C (recrystallized from ethanol).

A mixture of 2.0 g (0.064 mol) of 2-fluoromethyl-3-(o-tolyl)-6-nitro-4(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 1b 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 is dissolved in chloroform.
The chloroform solution is washed with 5% aqueous sodium hydroxide and water, succes-
sively. Then, the solution is dried and evaporated to remove solvent. The 0ily residue thus
obtained is dissolved in 2 ml of chloroform, and the chloroform solution is passed through a
column of 200 g of silica gel. The silica gel column is eluted with ethyl acetatebenzene (1:1),
Then, the eluate is evaporated to remove solvent. The crude crystal obtained is washed with
isopropylether and recrystallized from isopropanol. 0.95 g of 2-fluoromethy!-3-(o-tolyl) 6-
amino-4(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: ‘Anthelmintic
Chemical Name: [5-(Propylthio)-1H-benzimidazol-2-yl] carbamic acid methy! ester
Common Name: —

Structural Formula: H

N __NHCOOCH,
Y
CH,CH,CH,S N
3CHaCHy

Chemical Abstracts Registry No.: 54965-218

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 6.65 g of 3chloro-6-nitroacetanilide, 3.2 m| of propylmercaptan, 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-6propylthicaniline, MP 69.5°-71 5°C after recrystalliza-
tion from ethanol then hexane-ether. NMR (CDCl3) 40%.

Theaniline (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-ophenylene-diamine hydrochloride.

A mixture of 2.5 ml of 50% sodium hydroxide in 5 m| of water is added to a mixture of 1.9
g of cyanamide, 2.2 g of methylchloroformate, 3.6 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
ml 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 5-propylthio-2-benzimidazolecarbamate, is separated, washed to give a
colorless crystalline solid, MP 208°-210°C.

References
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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 3,915,986; October 28, 1975; assigned to
Smith Kline Corp.

ALBUTEROL

Therapeutic Function: Bronchodilator
Chemical Name: a1-[[(1,1-Dimethylethyl)amino]methyl]-4-hydroxy-1,3-benzenedimethanol
Common Name: Salbutamol; &’-tert-butylaminomethyl-4-hydroxy-m-xylene-a1,a3-diol

Structural Formula: CllOH

HO CHOHCHzNHC (CH3)3

Chemical Abstracts Registry No.: 18559-04-9;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 Llenas Spain -
Buto-Asma Aldo Union Spain -
Proventil Schering U.s. -
Rotacaps Schering - -
Salbumol Medica Finland -
Salbutol lltas Turkey -
Salbuvent Leiras Finland -
Salbuvent Nyegaard Norway -

Raw Materials

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

Manufacturing Process

(a) a-benzyltert-butylaminomethyl-4-hydroxy-m-xylene-a!,a3diol-3.0 g of 5-(N benzyl-
N-tert-butylglycyl)-salicylic acid methyl ester hydrochloride in 40 ml 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 mi 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 ml 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/light 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 ethyl 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 15°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 2560 ml of 2 N 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 wasdried 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) ol-tert-butylaminomethyl4-hydroxy-m-xylene-0:!,08-diol-0.8 g of & benzy|-tert-butyl-
aminomethyl-<4-hydroxy-m-xylene-a!,03diol 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 ethy! acetateyclohexane
gave a white solid, MP 147°-149°C.
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ALCOFENAC

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

Structural Formula: cl

CHy= CHCR,0 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 |taly -
Mervan, Mirvan Continental Pharma Belgium -
Vanadian Federico Bonet Spain -
Zumaril Sidus Italy -
Rentenac Tosi Italy -

Raw Materials

3-Chloro-4-allyloxyphenyl! 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% HCI. The
solid is filtered and washed with petroleum ether. 91.5 grams of acid are obtained (Yield:
81%) which is recrystallized from aqueous methanol; MP 92°-93°C.
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ALCURONIUM CHLORIDE

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

Structural Formula: + , CHyCHemCH,
N

Chemical Abstracts Registry No.: 15180-03-7

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 Dijodide
Chloride lon Exchange Resin

Manufacturing Process

31 g of diallylnortoxiferine diiodide are suspended in 1 liter of water and shaken with 1,100
ml of Amberlite 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 liter 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 diallylnortoxiferine 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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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: 10:Hydroxycholecalciferol; 1a-Hydroxyvitamin D

Structural Formula:

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
One-Alpha Teljin Japan 1981
Delakmin Roussel France -
Etalpha Leo Denmark -
Un-Alfa Leo - -

Raw Materials

Cholesta-1 5,7 4rien-36-ol m-Chloroperbenzoic Acid
4-Phenyl-1 2 4 triazoline-3,5-dione Lithium Aluminum Hydride

Manufacturing Process

1. Preparation of 1 4-cyclized adduct of cholesta-1,5,7 trien{3-0l and 4-phenyi-1,2 4-triazoline-
35-dione: a solution of 400 mg of cholesta-1,5-7-trien-35-ol in 30 ml of tetrahydrofuran is
cooled with ice, and 190 mg of 4-phenyl-1 2 4-triazoline-3,5-dione 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 1,4-cyclized adduct of cholesta-1 5,7 -trien-35-ol
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-38-0l-1a-epoxide and 4-phenyl-
1,2 Atriazoline-3 5-dione: 1.25 g of the 1 4-cyclized adduct of cholesta-15,7 -trien-36-0! and
4phenyl-12 4-triazoline-3 5-dione is dissolved in 50 m! 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. The residue 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-cyclized adduct of cho-
lesta-6,7 dien-3(-0l-1¢,2a-epoxide and 4phenyl-1,2 4-triazoline-3 5-dione having a melting
point of 162°to 154°C.

3. Preparation of cholesta5.7-diene-1a,30diol: a solution of 500 mg of the 1,4-cyclized ad-
duct of cholesta5,7-dien-3f3-0l1a,20epoxide and 4phenyl-1,2 4-triazoline-3 5-dione in 40 m|
of tetrahydrofuran is added dropwise under agitation to a solution of 600 mg of lithium alu-
minum hydride in 30 ml 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 |ithium 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)
arBe collected, and recrystallization from the methanol gives 400 mg of cholesta-5,7 -diene-1¢,
3fdiol.

4. Preparation of 1a,38-dihydroxyprovitamin Dj: a solution of 25 mg of cholesta-5,7 diene-
10,36-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 a 200-W high pressure mercury
lamp (Model 654A-36 manufactured by Hanobia). The solvent is distilled 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 135
mg of oily 1¢,3f-dihydroxyprovitamin Dj3. The composition exhibits a8 maximum ultraviolet
absorption at 260 m in an ether solution.

5. Preparation of 1a-hydroxycholecalciferol: a solution of 13,5 mg of 1a,38-dihydroxypro-
vitamin D3 in 200 ml 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 1a-hydroxycholecalciferol.
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ALFAXALONE

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

Structural Formula:

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-5a-pregn-16-ene-11,20dione
Hydrogen

Manufacturing Process

A solution of 3a-hydroxy -50-pregn-16-ene-11,20-dione (200 mg) in freshly distilled tetrahy-
drofuran (8 ml) with 5% palladium oncarbon (100 m]) 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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Davis, B., Pearce, D.R. and Phillips, 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-4,56-dihydro-5-oxo-1H-tetrazol-1-yl)ethyl] 4-(methoxy-
methyl)-4-piperidinyl] -Nphenylpropaneamide hydrochloride

Common Name: —
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Structural Formula: COCH,CH,
Sonend YLD
C,H¢-N N-CH,CH,—N
1| 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 U.K. 1983
Rapifen Janssen Switz. 1983

Raw Materials

1-Ethyl-1 4dihydro-5H-tetrazol-5-one
1-Bromo-2-chloroethane
N-[4-Methoxymethy!)4piperidiny]-Nphenylpropamide

Manufacturing Process

A mixture of 22 parts of 1-ethyl-1 4-dihydro5H-tetrazol-5-one, 45 partsof 1-bromo-2chloro-
ethane, 26 parts of sodium carbonate, 0.3 part of potassium iodide and 240 parts of 4-methyl-
2pentanone is stirred and refluxed overnight with water-separator. 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 column-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-chloroethyl)-4-ethyl-1,4-dihydro-5H-tetrazol-5-one as a residue.

A mixture of 1.8 parts of 1-(2-chloroethyl)-4-ethyl-1,4dihydro-6H-tetrazol-56-one, 3.45 parts of
N-[4-(methoxymethyl)<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-chro-
matography over silica gel usinga 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 2propanone, The salt is filtered off and crystallized
from 2-propanone, yielding 1.6 parts (33.3%) of N-[1-[2-(4-ethy]4 5-dihydro-6-0x0-1H-tetra-
z0l-1-y1] 4-{(methoxymethyl)4piperidinyl] -N-phenylpropanamide monohydrochloride mono-
hydrate; melting point 140.8°C.
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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.: 2435694-3

Trade Name Manufacturer Country Year Introduced
Neolutin Depo Medici Italy 1982
Neolutin Depositum Orma Italy -
Droxone Squibb US.A. -
Decadroxone Squibb - -
Decadroxate Squibb - -

Raw Materials

16¢,17a-Dihydroxyprogesterone
Acetophenone

Manufacturing Process

To a suspension of 500 mg of 16¢,17¢&-dihydroxyprogesterone in 25 m| of freshly redistilled
acetophenone is added 0.125 ml of 72% perchloric acid and the mixture is agitated at room
temperature for one hour. The clear 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
chloroform 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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ALIBENDOL

Therapeutic Function: Choleretic; Antispasmodic

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

Structura| Formula: [ o

i
ROCH,CR NH—C ocH

CHpCHam Cﬂz

Chemical Abstracts Registry No.: 2675081-2

Trade Name Manufacturer Country Year Introduced
Cebera Bouchara France 1981

Raw Materials

2-Hydroxy-3-methoxy 5-allyl benzoic acid
Ethanol
Ethanolamine

Manufacturing Process

36 g of ethyl 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 5-allyl-N-{3-hydroxyethy!) -benzamide having a melting point of 95°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
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ALIZAPRIDE

Therapeutic Function: Neuroleptic (antiemetic)

Chemical Name: 6-Methoxy-N-[[1-(2-propenyl)-2-pyrrolidinyl] methy!] -H-benzotriazole-
5-carboxamide

Common Name: —

Structural Formula: "

CH,0 N\“

CH,= cmlzu2 1’|‘
N u,rmctzI
0
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Chemical Abstracts Registry No.: 59338-93-1

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

Raw Materials

2-Methoxy-4 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
t050°C and then 42 g (0.3 mol) of phosphoric anhydride were added. The mixture was warmed
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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ALKOFANONE

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

Common Name: —

Structural Formula:
ol Dm0

Cells
Chemical Abstracts Registry No.: 7527-948
Trade Name Manufacturer Country Year Introduced
Clafanone Roche U.S. 1956

Alfone - — _

Raw Materials

Benzal Acetophenone
p-Aminobenzene Sulfinic Acid
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Manufacturing Process

38 g benzal-acetophenone and 25 g p-aminobenzene-sulfinic acid are fefluxed for 5 hours in
700 cc of 86% ethyl alcohol, Fine crystals soon begin to appear and fill the reaction vessel.
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 in vacuo. Yield32g. MP 210°-212°C with decomposition.
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ALLOPURINOL

Therapeutic Function: Xanthine oxidase inhibitor; gout therapy
Chemical Name: 1H-pyrazolo[3,4d] pyrimidin4-ol
Common Name: —

Structural Formula: g

Chemical Abstracts Registry No.: 315-30-0

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 -
Allopurinol 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
Zensei

Kohjin

Mepha

Egyt

SS Pharmaceutical
ICN Pharma
Teikoku
Teisan
Novopharm
Protea

Lennon
Horner

Mitsui

Rougier
Servipharm
Merckle
Takata

Heilit

Gea

Chassot
Farnex
Fardeco
Streuli

Reig Jofre
Armour Med,
Endopharm
Magis
Boehringer Mannheim
Restan

Sabona

Country

{taly

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

uU.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 rﬁixtu re 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-Aminopyrazole-4-carboxamide hemisulfate: To water {253 ml) at 60°C was added 3-morpho-
lino-2cyanoacrylamide (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 5°C
and the crystalline product collected and washed with cold water {2 X 100 ml) and acetone
(2X50ml). Theproduct wasdried in vacuo at80°C. Wt=5.8 g. Yield =95%, MP 237°-239°C.

4-Hydroxypyrazolo[3 4d]pyrimidine: A suspension of 3-aminopyrazole-4-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 collected
and washed with formamide (2 X 50 m]), water (2 X 1560 ml) and acetone (2 X 100 m]). Wt
of crude product = 79 g. The crude product was recrystallized by dissolution in a solution
made from sodium hydroxide (25 g) in water (1,200 ml) 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%.

References

Merck Index 273

Kleeman & Engel p. 27

PDR pp. 685, 774,830,993, 1606

OCDS Vol. 1 pp. 152, 269 (1977)

I.N.p.57

REMp. 1111

Druey, J. and Schmidt, P.; U.S. Patent 2 868 803; January 13, 1959; assigned to Ciba Pharma-
ceutical Products Inc.

Hitchings, G.H. and Falco, E.A.; U.S, Patent 3,474,098; October 21, 1969; assigned to Bur-
roughs Wellcome & Co.

Cresswell, R.M. and Mentha, JW.; U.S. Patent 4,146,713; March 27, 1979; assigned to Bur-
roughs Wellcome & Co.

ALPHAPRODINE HYDROCHLORIDE

Therapeutic Function: Narcotic analgesic
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Chemical Name: cis-1,3-dimethyl-4-phenyl-4-piperidinol propanoate hydrochloride
Common Name: —

Structural Formula: CHy

(base)

CH3
CgHg TOOCCHCH3

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

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

Raw Materials

Lithium Propionic Anhydride
Bromobenzene Hydrogen Chloride
1,3-Dimethyl 4-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 phenyl-lithium. Other aryl-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 165°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.

References

Merck Index 302

Kleeman & Engel p. 29

PDR p. 1494

OCDS Vol. 1 pp. 304 & 2328 (1977)
I.N. p. 60

REMp. 1107

Lee, J. and Ziering, A.; U.S. Patent 2,498 433; February 21, 1950; assigned to Hoffmann-
La Roche Inc.
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ALPRAZOLAM

Therapeutic Function: Tranquilizer
Chemical Name: 8-Chloro-1-methyl-6-phenyl-4H-s-triazolo[4,3-a] [1,4] benzodiazepine
Common Name: —

Structural Formula: CH,\%N\

TN

N
cl
CsHs

N

Chemical Abstracts Registry No.: 28981-97-7

Trade Name Manufacturer Country Year Introduced
Xanax Upjohn U.s. 1981
Xanax Upjohn Switz, 1982
Xanax Upjohn UK. 1983
Xanax Upjohn Australia 1983
Raw Materials

2 6-Dichloro-4 phenylquinoline Paraformaldehyde

Hydrazine Hydrate Phosphorus Tribromide

Triethyl Orthoacetate Ammonia

Sodium Periodate
Manufacturing Process

6-Chloro-2-hydrazino-4-phenylquinoline: A stirred mixture of 2,6-dichloro-4-phenylquino-
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 hexanes to give 1.81g
(67% yield) of 6-chloro-2-hydrazino-4-phenylquinoline of melting point 1566 .5°-167°C.

7-Chloro-1-methyl6-phenyls-trizolo[4,3-e] quinoline: A stirred mixture of 6-chloro-2-hy-
drazino 4-phenylquinoline (1.4 g,0,0052 mol), triethyl-orthoacetate (0.925 g,0.0057 mol) and
xylene (100 ml) was refluxed, under nitrogen, for 2 hours 40 minutes. During thisperiod 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-chloro-1-methyl 6-phenyl-s-triazolo[4,3-a] -
quinoline (83.9% vield). Theanalytical sample was crystalllzed from methylene chloride:meth-
anol and had a melting point 262.5°-253.5°C.

5-Chloro-2-(3-methyl-4H-1 2 4-triazol-4-yl)benzophenone (Oxidation of 7chloro-1-methyl5-
phenyls-trizolo[4 3-al quinoline): A stirred suspension of 7-chloro-1-methyl5pheny!-s-tri-
azolo[4 3-a] quinoline (2.94 g,0.01 mol) in acetone (110 ml) was cooled in an {ce-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 m]). 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 45 minutes. Additional sodium periodate (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 m| 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 167.6°-169°C (23.4% vield)
of 5chloro-2-(3-methyl4H-1,2 4-triazol-4-yl)benzophenone. The analytical sample had a
melting point of 168°C.

5-Chloro-2-[3-{hydroxymethyl)5-methyl-4H-12 4-triazol-4-yl]benzophenone: A stirred mix-
ture of 5chloro-2-(3-methyl-4H-1,2,4-triazolo4-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 g of melting point 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 5chloro-2-[3-(hydroxymethyl)-56-methyl-4H-1,2,4-triazol4-yl] benzophenone. The
analytical sample had a melting point of 138°-139°C,

5-Chloro-2-[3-{bromomethy]) 5-methyl-4H-1 2 4-triazol-4-y|] benzophenone: A solution of
5-chloro-2-[3-(hydroxymethyl) 5-methyl-4H-1 2 4-triazol4-y|] benzophenone (328 mg, 0.001
mol) in dry, hydrocarbon-tabilized chloroform (5 ml) was cooled in an icebath 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 6 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 5chloro-2-[3-(bromomethyl)-6-methyl-4H-1,2 4-triazol-4-yl] ben-
zophenone. The analytical sample had a melting point of 200°-240°C.

8-Chloro-1-methy|-6-phenyl-4H s-triazolo-[4,3-a] [1,4] benzodiazepine: A stirred suspension
of 5chloro-2-[3-(bromomethyl)5-methyl-4H-12 4-triazol-4-yl] benzophenone (391 mg, 0.001
mol) in tetrahydrofuran (15 m]) wascooled inan icebath and treated with a saturated solution
of ammonia in methanol (12.5 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 little 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-methyl-6-phenyl-
4Hs-triazolo[4,3-a] [1,4] benzodiazepine.

References
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DFU 1 {12) 551 (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-(2propenyl)phenoxy] -2 propanol
Common Name: —

Structural Formula: CH,CH=CH,

0CH2(|.‘HCH2NHCH(CH3 ) 2

OH

Chemical Abstracts Registry No.: 13655-52-2 (Base); 13707-88-5 (Hydrochloride)

Trade Name Manufacturer Country Year Introduced
Aptol Globopharm 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 - - -
Elperl Sawai Japan -
Gubernal Geigy France -
Regletin Teikoku Japan -
Sinalol Kaken Japan -
Yobir Maruko Japan -

Raw Materials

0-Allyl Epoxy Propoxy Benzene Sodium Borohydride
Ammonia Acetone
Hydrogen Chloride

Manufacturing Process

A solution of 24,6 g of o-allyl-epoxypropoxybenzene dissolved in 250 m| 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 chloride 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 aminehydrochloride 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 temperature5 g

of sodium borohydride were added over a period of 1 hour. Another 2.2 ml 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-ml 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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Kleeman & 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: Arntitumor agent
Chemical Name: 2,4 6-Tris{(dimethylamino)-1,3 5-triazine
Common Name: Hexamethylmelamine
Structural Formula:
uctural Formu (CH:)ZN

—N
N>\_— rj>— N(CHy),

(CHl)zN

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-Hexamethyl 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 f until the absorption of hydrogen is terminated,
After the catalyst has been filtered off with suction, the methanol isdistilled off. Asa result,
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 salt
Common Name: Tris(nicotinato)aluminum

Structural Formula: -

N
‘
I MY
N 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 Materlals
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 small but acceptable amount of aluminum hydroxide.

References
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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,
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Chemical Abstracts Registry No.: 665-66-7

Trade Name Manufacturer Country Year Introduced
Symmetrel DuPont (Endo) U.s. 1966
Symmetrel 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-Gulden - -
Amazolon Sawai Japan -
Antadine DuPont Australia -
Atarin Medica Finland -
Contenton SK Dauelsberg W, Germany -
Influenol Santos Spain -
Midantan - - -
Paramantin Orion Finland -
Paritrel Trima Israel -
PK-Mertz Mertz W. Germany -
Protexin Landerlan Spain -
Solu-Contenton SK&F W. Germany -
Trivaline Farmex France -
Viregyt Egyt Hungary -
Virofral Duphar Belgium -
Virofral Ferrosan Denmark -
Virosol Phoenix Argentina -

Raw Materials

Adamantane
Hydrocyanic Acid

Sodium Hydroxide
Hydrogen Chloride

Manufacturing Process

360 m! of 96% sulfuric acid and a solution of 13.6 grams (0.1 mol) of adamantane in
100 m! 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 mi 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.

References

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

OCDS Vol. 2 p. 18 (1980)
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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-ethanediyl)bis(imino-2,1-ethanediy!)] bis[2-chloro-
N,N-diethylbenzenemethanaminium] dichloride

Common Name: —

Structural Formula: c1 c1
CoH CoH

Rt Jp2fs .
cnzrllCHzcﬂzmcocouﬂwzcnszHz
Calts Calts

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-Diethyl Amino Ethyl Amine
Ethy] Oxalate
2-Chlorobenzy! Chloride

Manufacturing Process

N,N'-Bis(2-Diethylaminoethy!)Oxamide: A solution of 150 grams (1.32 mol) of 2-diethyl-
aminoethylamine in 250 ml of xylene was gradually added to a solution of 73.0 grams
(0.5 mol) of ethyl 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-Diethylaminoethy!)Oxamide Bis(2-Chlorobenzochloride). A solution of 7 grams
(0.025 mol) of N,N’-bis(2-diethylaminoethyl)loxamide and 16.1 grams (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
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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

Kleeman & 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.l. du
Pont de Nemours and Co.

AMBROXOL

Therapeutic Function: Expectorant

Chemical Name: 4-[[(2-Amino-3 5-dibromophenyl)methyl] amino] cyclohexanol

Common Name: —

Structural Formula: Br  NHp
CﬂzNH-'-C><OH

Chemical Abstracts Registry No.: 18683915

Br

Trade Name Manufacturer Country Yeaar Introduced
Mucosolvan Thomae W. Germany 1980
Mucosolvan De Angeli Italy 1981
Mucosolvon Boehringer-Ingel Switz, 1982
Fluixol Ripari-Gero Italy -
Fluibron Chiesi Italy -
Muciclar Piam Italy -

Raw Materials

N-{transp-hydroxy-cyclohexyl)-(2-aminobenzyl) -amine
Bromine

Manufacturing Process

6.5 g of N-(transp-hydroxy-<yclohexyl)-(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-hydroxy-cyclohexyl)-(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 ethanol and ether, and the solution was
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acidified with concentrated hydrochloric acid. The precipitate formed thereby was collected
and recrystallized from ethanol and ether, yielding N-(transp-hydroxy-cyclohexy!)-(2-amino-
3 5-dibromobenzyl)-emine hydrochloride, MP 233°-234.5°C (decomposition).

References
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Kleeman & Engel p. 35
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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-1Hpurine-2 6-dione compound with 2-amino-2-
methyl-1propanol (1:1)

Common Name: Theophylline aminoisobutanol; Bufylline

Structural Formula: o «
HaC ~ N ‘l-"‘s
)\ | w CHy— <|:—CH20H
N
o} }l: NHp
CHg
Chemical Abstracts Registry No.: 5634-344
Trade Name Manufacturer Country Year Introduced
Butaphyllamine  Merrell-Dow U.s. 1944

Buthoid Merrell-Dow U.Ss. -

Raw Materials

Theophylline
2-Amino-2-methyl-1propanol

Manufacturing Process

Equimolecular proportions of theophylline and 2-emino-2-methyl-1-propanol are dissolved

in water and the water is evaporated until crystallization is almost complete. The crystals are
filtered off and dried. The product has a melting point of 254°-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
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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’-allyl-4-chloro-6-[{3-hydroxy-2-butenylidene)amino] -m-benzenedisulfon-
amide

Common Name: —

Structural Formula: CHy 50, NHCH,CH==CH,
C = CHCH=N
OR
50,NH,
c1

Chemical Abstracts Registry No.: 3754-196

Trade Name Manufacturer Country Year introduced
Hydrion Robert Carriere France 1970

Raw Materials

2-Allylsulfamyl|6-chloro-4sulfamylaniline
Acetaldehyde Dimethylacetal

Manufacturing Process

Preparation of 2-Allylsulfamyl-4-Sulfamyl-5-Chloro-N-(3-Hydroxy-2-Butenylidene)Aniline
or Ambuside: 2-allylsulfamyl-5-chloro-4-sulfamylaniline monohydrate (6.9 grams, 0.020
mol) was dissolved 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 150 ml of ethanol, collection
of the solid, washing twice with 40 ml portions of ethanol, and drying gave 6.2 grams
(78%) of product, MP 204°-206°C.

References
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Kleeman & Engel p. 35
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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: 16Q,17a-Cyclopentylidenedioxy-9a-fluoro-11f321-dihydroxy-1,4-pregna-
diene-3,20dione-21-acetate

Common Name: Amcinopol
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Structural Formula: ?
?Hz-o-é-cu,

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

16¢,170-Cyclopentylidenedioxy-9a-fluoro-110,21-dihydroxy-1 4-pregnadiene-3,20-
dione
Acetic Anhydride

Manufacturing Process

An 11.1 g (24.1 mmol) portion of the compound 16¢,17&-cyclopentylidenedioxy-9¢.-fluoro-
118,21 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. A55
ml (54.6 mmol) portion of acetic anhydride is added dropwise and the mixture is stirred for
2% hours. An 11 ml 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 yielding 11.5 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 iscollected 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
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IN.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-Amino-6-methoxy-1-phenylpyridazinium methy| sulfate

Common Name: —

Structural Formula:

?6“5
c N
102" CH,080,”
|
X
NHp
Chemical Abstracts Registry No.: 30578-37-1
Trade Name Manufacturer Country Year Introduced
Regulton Nordmark W. Germany 1981
Regulton Knoll Switz, 1983

Raw Materials

1-Phenyl-4-aminopyridazone
Dimethy! 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 1phenyl-4-amino-8-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
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DFU 5 (4) 207 (1980)

DOT 18 (7) 317 (1982)

IN.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)-0-3-amino-3-deoxy-a-D-glucopyranosyl-{1-6)-O-[6-amino-6-deoxy-c-
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:

Ny H H

Chemical Abstracts Registry No.: 37517-285; 39831655 (Sulfate)

Trade Name Manufacturer Country Year Introduced
Amikin Bristol uU.s. 1976
Amiklin Bristol France 1976
Biklin Gruenenthal W. Germany 1976
Amikin Bristol U.K. 1976
Biklin Bristol Banyu Japan 1977
BB-K8 Bristol {taly 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-(-)-¥-Amino-a-hydroxybutyric Acid Sodium Hydroxide
N-hydroxysuccinimide Carbobenzoxy Chloride
6’-Monobenzyloxy-carbonylkanamycin 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 m! of water. To the stirred solution was added dropwise at
0°-6°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 crystallized 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-a-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 ml 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 ml 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 m! of
a benzene-n-hexane mixture to give an additional amount of L-(-)-y-benzyloxycarbonyl-
amino-a-hydroxybutyric acid. The total yield was 13.4 grams (92%).

Preparation of 1-{L-(-)-y-Benzyloxycarbonylamino-a-Hydroxybutyryl] -6'-Carbobenzoxy-
kanamycin A: A solution of 1.6 grams (4.6 mmol) of L-(-)-y-benzyloxycarbonylamino-
o-hydroxybutyric acid in 40 ml of ethylene glycol dimethyl ether (DME) was added drop-
wise to a stirred solution of 2.6 grams (4.2 mmol) of 6'-monobenzyloxycarbonylkana-
mycin A in 40 m] 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-(-)-y-Amino-a-Hydroxybutyryl] Kanamycin A: The crude product
1-[L-{-)-y-benzyloxycarbonylamino-a-hydroxybutyryl] -6'-carbobenzoxykanamycin A was
dissolved in 40 ml of 50% aqueous dioxane and a small 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 m! 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 ml
of water and then eluted with 800 ml of 0.1 N NH,OH, 500 ml of 0.2 N NH,OH and
finally 500 ml of 0.5 N NH,OH. Ten milliliter fractions were collected and fractions 146
to 154 contained 552 mg (22%, based on carbobenzoxykanamycin A, 6'-monobenzyloxy-
carbonylkanamycin A) of the product which was designated BB-K8 lot 2. MP 187°C (dec).
Relative potency against B. subtilis (agar plate) = 560 mcg/mg (standard: kanamycin A
free base).

A solution of 260 mg of BB-K8 lot 2 in 10 ml 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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Kawaguchi, H., Naito, T. and Nakagawa, S.; U.S. Patent 3,781 ,268; December 25, 1973;
assigned to Bristol-Myers Company,
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Schreiber, R.H. and Kell, J.G.,; U.S. Patent 3 974,137; August 10, 1976; assigned to Bristol-
Myers Company.

AMILORIDE HYDROCHLORIDE

Therapeutic Function: Potassium-sparing diuretic
Chemical Name: 3 5-Diamino-N-(aminoiminomethyl) 6-chloropyrazine carboxamide

Common Name: Guanamprazine; amipramidin; amipramizide

H

X |
CII t[couﬂcrmz
IR '

Chemical Abstracts Registry No.: 2016888, 2609-46-3 (Base)

Structural Formula:

Trade Name Manufacturer Country Year Introduced
Midamor Merck UK. 1971
Modamide Merck France 1973
Arumil Sharp & Dohme W. Germany 1975
Midamor Merck u.s. 1981
Colectril Merck U.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—Methyl 3-aminopyrazinoate
(765 g, 5 mols) is suspended in 5 liters of dry benzene. While stirring under anhydrous condi-
tions sulfury! chloride (199 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 §
hours and then stirred overnightat room temperature. The excesssulfuryl 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 mi portions of cold (8°C) benzene, then washed with 300 m] petroleum ether
and dried 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 liters of 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 methy! 3-amino-5 6-dichloropyrazinoate in the form of
vellow crystals, MP 230°-234°C. After additional recrystallizations from acetonitrile the
product melts at 233°-234°C.

Step B: Preparation of methy! 3,5-diamino-6chloropyrazinoate—In a 24iter, 3-necked flask
fitted with a a mechanical stirrer, thermometer and gas inlet tube is placed dry dimethyl sulf-
oxide (1 liter). Methyl 3-amino-5 8-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
vellow reaction mixture is poured, with stirring, into cold water (2 liters) and the light vellow
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-6-chloropyrazinoate, MP 210°-
212°C. Recrystallization from acetonitrile gives material melting at 212°-213°C,

Step C: Preparation of the base—A 300 ml 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 (6.76 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 ml). The hydrochloride salt (2.2 g, 97%) separates and is
recrystallized from water (50 ml) containing concentrated hydrochloric acid (3 ml).
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AMINEPTINE HYDROCHLORIDE

Therapeutic Function: CNS Stimulant

Chemical Name: 7-[{10,11-Dihydro-56H-dibenzo[a,d] cyclohepten-5-yl-amino] heptanoic
acid hydrochloride

Common Name: —

Structural Formula:
(base)

HN—(CHz)s—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 Italy 1982
Maneon Poli Italy 1982

Raw Materials

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

Manufacturing Process

6.5 g of 5chloro-10,11dihydrob6H-dibenzo(a,d)cycloheptene in 60 ml of nitromethane and
10.8 g of ethyl 7-aminoheptanoate in 12 m| of nitromethane were mixed at ambient tem-
perature. The reaction was slightly exothermic. The reaction mixture was left to stand over-
nightand the solventwas evaporated in vacuo. The residue wastaken up in normal hydrochloric
acid and the resulting precipitate was filtered off,

105 g of crude ethy| 7-[dibenzo(a d)cycloheptadiene6-y1] aminoheptanoate hydrochloride
were obtained, of which a sample recrystallized from benzene gave a pure product melting
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-yl] 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 By, PABA

Structura] Formula:
HaN ~COOH

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

Raw Materials

Xylene
Ammonium Sulfate
Sodium Hypochlorite

Manufacturing Process

The following 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 filtrate 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 solution. 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 556°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 thiosulfate 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 filtered hot.

The filtrates 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 vields 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,)sCOOH

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 U.S. 1964
Epsikapron Kabi Vitrum U.K. 1967
Acikaprin Polfa Poland -
Amicar Lederle U.S. -
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
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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:

Chemical Abstracts Registry No.: 124848

Trade Name Manufacturer Country Year Introduced
Ellipten Ciba U.S. 1960
Cytadren Ciba-Geigy uU.s. 1980
Orimeten Ciba-Geigy Switz. 1981
Orimeten Ciba-Geigy U.K. 1982

Raw Materials

a-Phenyl-(ethyl Glutarimide
Nitric Acid
Hydrogen

Manufacturing Process

The a-{p-nitrophenyl) ccethyl-glutarimide starting material can be prepared as follows: 217 g
of aphenyl-(ethyl glutarimide 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 methano!
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 G-(p-nitrophenyl!)-G-ethyl-glutarimide. By
recrystallization from methanol! 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 G-(o-nitro-
phenyl)-ethylglutarimide of MP 170°-172°C can be obtained.

26 .2 g of &-(p-nitrophenyl!) Gcethyl-glutarimide 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 falls 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 methanol gives pure &-(p-aminophenyl)-cethyl-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.

References

Merck Index 443

PDR p.794

OCDS Vol. 1 p.257 (1977)

IN.p. 71

REM p. 1143

Hoffmann,K.and Urech,E.; U.S. Patent 2 848 455; August 19,1958; assigned to Ciba Pharma-
ceutical Products, Inc.

AMINOMETRADINE

Therapeutic Function: Diuretic
Chemical Name: 6-Amino-3-ethyl-1-(2-propenyl)-2 4(1H 3H)pyrimidinedione
Common Name: Aminometramide

Structural Formula: ‘l-'"z‘-'"=°“z

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 Diethy! Sulfate
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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 resulting syrup is dissolved in 96% ethanol at 60°C, stirred with
charcoal and filtered. One to oneand one-half volumesof ether are added to the filtrate at 40°C.
Upon cooling the N-cyanoacetyl-N’-allylurea precipitates. It iscollected on a filter and washed
with ether. Thewhite crystals melt at about 142°-143°C. The N-cyanoacety!-N"-allylurea isdis-
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 ,4tetrahydro-2,4pyrimidinedione aredissolved 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% aqueous 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-allyl-6-amino-1,2,3 4-tetrahydro-2 4pyrimidinedione. The air dried product
thus obtained contains 1 mol of crystal water and melts over a wide range with dehydration
at 76°-115°C, After dehydration by treatment with anhydrous ether, the anhydrous 1-allyl-
3-ethyl-6-amino-1,2,3 4-tetrahydro-2 4pyrimidinedione melts sharply at about 143°-144°C,

References

Merck Index 455

OCDS Vol. 1 p. 265 (1977)

I.N.p.72

Papesch, V. and Schroeder, E.F.; U.S. Patent 2 650,922; September 1, 1953; assigned to G.D.
Searle & Co.

AMINOPENTAMIDE

Therapeutic Function: Anticholinergic

Chemical Name: 4-(Dimethylamino)-2,2-diphenylvaleramide
Common Name: Dimevamide

Structural Formula: o

Il
CgHs C—NHj

>< ens
CeHs CH;-CH-N/

LH3 CH3
Chemical Abstracts Registry No.: 60468

Trade Name Manufacturer Country Year Introduced
Centrine Bristol U.S. 1953
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Raw Materials
0,a-Diphenyl-y-dimethylamino Valeronitrile
Hydroxylamine Hydrochloride
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: 252.0g (0.85 mol)
of a,a-diphenyl-ydimethylaminovaleramide was dissolved in one liter of isopropanol, and
70 ml of concentrated sulfuric acid was added as rapidly as possible. The mixture was heated
until clear, then filtered and diluted with 1,500 mi of anhydrous ethy| acetate. The solution
was cooled and filtered, and the white crystalline product was dried in vacuo over P,Og,

References

Merck Index 463
I.N. p. 342
Specter, M.E.; U.S. Patent 2,647 926; August 4, 1953; assigned to Bristol Laboratories, Inc.

AMINOSALICYLIC ACID

Therapeutic Function:  Antitubercular

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

Structural Formula: OB

HzN—@' COOH

Chemical Abstracts Registry No.: 65496

Trade Name Manufacturer Country Year Introduced
Pamisy! Parke David uU.s. 1948
Parasal Panray u.s. 1950
Rexipas Squibb U.S. 1954
Aminacyl Wander U.K. -
B-Pas SalvoxylWander France -
Enseals Lilly U.s. -
Nemasol 1.C.N. Canada -
Neopasalate Mallinckrodt uU.s. -
Panacy! Pharma Rheinpreussen W. Germany -
Paramisan Smith & Nephew U.K. -
Para-Pas Gold Leaf U.S. -

Pas Sumitomo Japan -
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Trade Name Manufacturer Country Year Introduced
Pasido Ferrosan Sweden -
Propasa Merck Sharp & Dohme - -
Rezipas Squibb u.s. -
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 427,564, 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 85% formic acid and 27.5 grams
of 95% sulfuric acid in 150 inl 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 256% isopropanol and 100 cc

of water, and vacuum dried to constant weight at 45°-60°C. Weight of p-amino-salicylic
acid was 76.5 grams (92.7% vield) exhibiting a bulk density of 47 cc/oz.

References

Merck Index 485

Kleeman & Engel p. 43

I.N.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-benzofuranyl) [4-[2-diethylamino)ethoxy] -3,5-diiodophenyl] -
methanone hydrochloride

Common Name: —

Structural Formula: zc“z‘mz‘ms
(base)
ocnzcazn

czﬂs

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 UK. 1980
Cordarone Labaz Switz. 1981
Cordarexne Labaz W. Germany 1982
Amiodacore C.T.S. Israel -
Atlansil Roemmers Argentina -
Miodarone Biosintetica Brazil -
Procor Unipharm Israel -
Ritmocardy! Bago Argentina -
Trangorex Labaz - -
Uro-Septra Biosintetica Brazil -

Raw Materials

2-n-Buty]-3-(3 5-diiodo-4-hydroxybenzoyl)benzofuran
Sodium Methoxide
B-Diethylaminoethy! Chloride

Manufacturing Process

135 grams of 2-n-butyl-3-(3,56-diiodo-4 hydroxybenzoyl)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! chloride which had been obtained from 51.6 grams
of the hydrochloride in ethyl 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 allowed to stand overnight
during which time the sodium chloride settled down.

The toluene solution containing diethylaminoethylether 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. In order to produce the
hydrochloride, 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-butyl-3-(3,5-diiodo-4-
$-N-diethylaminoethoxybenzoyl)benzofuran hydrochloride in the form of a crystalline pow-
der which melts at 166°C were obtained.

References
Merck Index 491 Kleeman & 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 1’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-2propenyl)-2,4{1H 3H)pyrimidinedione
Common Name: —

Structural Formula: CH,
RN N\ro
I

Chemical Abstracts Registry No.: —

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

Raw Materials

Methallylamine Cyanoacetic Acid
Methy! 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, 166
parts of ethy! 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 parts of water, stirred, cooled
and filtered. The material collected on the filter is recrystallized from 10% ethanol to yield
amixture of 1-methallyl-3-ethyl6-amino-1,2,3 4-tetrahydro-2 4pyrimidinedione and 1-ethyl-
3-methallyl-6-amino-1,2,3 4-tetrahydro-2 4-pyrimidinedione 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-5H-dibenzo[a,d] -cyclohepten-5-ylidene)-N,N-dimethyl-
1-propaneamine hydrochloride

Common Name: —

Structural Formula: ! .‘

CHCHaCH N (CHg) g

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
Laroxyl Roche Italy 1962
Endep Roche uUsS. 1975
Amitril WL/PD U.s. 1978
Amitid Squibb U.s. 1979
Amavil Mallard uU.s. 1980
Enovil Hauck uU.Ss. 1982
Adepril Lepetit Italy -
Adepress Essex-Shionogi Japan -
Ami-Anelun Llorente Spain -
Amilent Warner-Lambert uU.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 Israel -
Lantron Yamanouchi Japan -
Lentizol Warner-Lambert U.S. -
Levate ICN Canada -
Limbitrol Roche France -
Limbitrol 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 U.K. -
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 uU.s. -
Triptilin Kimya Evi Turkey -
Triptyl Farmos Finland -
Tryptal Unipharm Israel -
Tryptanol Merck-Banyu Japan -
Tryptizol Sharpe & Dohme W, Germany -
Tryptizol Sharpe & Dohme U.K. -

Raw Materials

Phthalic Anhydride Hydrogen
3-(Dimethylamino)propy! Chloride 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)propy! chloride 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 ml of 2.5 N hydrochloric acid (0.2 mol). The acidic solu-
tion is concentrated to dryness under vacuum and is flushed three times with 100 ml 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 isopropy! 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. 151, 404

DOT 9 (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’-Dimethylaminopropylidene)dibenzo[a,d] cyclohepta-1,4-diene
N-oxide

Common Name: —
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D

cucu,cu,g(cm)2
[o]

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[a d] cyclohepta-1 4-diene-5-one
3-Dimethylaminopropanol Magnesium Chloride
Hydrogen Peroxide

Manufacturing Process

31.3 g (0.1 mol) of 3-(3'-dimethylaminopropylidene)dibenzo[a,d] cyclohepta-1,4diene 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 m] of 30% hydrogen peroxide, After 7
days,the reaction mixture is diluted with 200 ml of water,and the major part of the methano!
is evaporated in vacuum, The precipitated N-oxide crystals are filtered off, washed with
water, and dried, yielding 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 until slightly acid reaction, the hydrochloride of the N-oxide is precipited as a white
crystalline 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-
dieneb5-one by a Grignard reaction with 3-dimethylaminopropy! magnesium chloride, hy-
drolysis and dehydration of the resulting carbinol.

References
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DFU 5 (7) 329 (1980)

Kleeman & Engel p. 45

DOT 18 (3) 110 (1982)

IN.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-Phenyl-2-isoamyloxy)-ethylpyrrolidine hydrochloride
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Common Name: —

Structural Formula:
@ CH—CH,—N '

O— CH,— CH,— <|:H —CH, - HCl
CH,

Chemical Abstracts Registry No.: 24622524; 24622-72-8 (Base)

Trade Name Manufacturer Country Year {ntroduced
Somagest Riom France 1972

Raw Materials

Styrene tButyl Hypobromite
Isoamy] Alcohol Pyrrolidine
Hydrogen Chloride

Manufacturing Process

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

After filtration of the pyrrolidine hydrobromide, the toluene is removed under reduced pres-
sure. The residue is then taken up with 4N HCl. 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 crystalline 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 {soamy! alcohol and then
reacting that product with tbuty] hypebromite.
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DOT 8 (9) 334 (1972)

IN.p.77

Centre Europeen de Recherches Mauvernay, R1OM; British Patent 1,253 818; November 17,
1971

AMODIAQUIN

Therapeutic Function: Antimalarial
Chemical Name: 4-[(7-Chloro-4quinolinyl)lamino] -2-[(diethylamino)-methy!] phenol

Common Name: 4-(3’'diethylaminomethy]-4’-hydroxyanilino)-7-chloroguinoline
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Structural Formula: c1 LN

P

HNUCHzN (Czﬂs) 2
OR

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
Corbutyl 1.8.H. France -
Camoquin Parke-Davis U.K. -

Raw Materials

p-Aminophenol Hydrochloride Diethylamine
4,7-Dichloroquinoline Paraformaldehyde

Manufacturing Process

728 g (0.5 mol) of p-aminophenol hydrochloride is dissolved in 500 cc of water and added
to 99 g (0.5 mol) of 4,7dichloroquinoline. After a few minutes of warming in a steam bath,
4-(4'-hydroxyanilino)-7chloroquinoline 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 135 g of 4-(4’-hydroxyanilino)-7-chloroquinoline 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 bromogquinoline dihydrochloride is
obtained; MP (base) 206°-208°C dec.

References

Merck Index 593

Kleeman & Engel p. 47

I.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
2,474 821; 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: lr:‘I

()

ewes

Chemical Abstracts Registry No.: 14028445

Trade Name Manufacturer Country Year Introduced
Asendin Lederle U.Ss. 1980
Moxadil Lederle France 1980
Amoxan Lederle Japan 1981
Omnipress Cyanamid W. Germany 1983
Demolox Lederle - -

Raw Materials

o-(p-Chlorophenoxy)aniline Hydrochloride Ethyl Chlorocarbonate
N-Carbethoxypiperazine Phosphorus Pentoxide

Manufacturing Process

A mixture of 125 g of o-(pchlorophenoxy)aniline hydrochloride and 100 ml of dry pyridine

is treated cautiously with a solution of 90 m] of ethyl chlorocarbonate in 150 ml of ether. The
mixture is kept at room temperature for 3 days, diluted with about 500 m! of water and ex-
tracted with 300 m| 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 0il suitable for use in the next step without further purification,

A solution of 70 g of ethyl o-(p-chlorophenoxy)carbanilate and 120 g of N-carbethoxypiper-
azine in 100 ml 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 yields ethyl 4-[ [o-(pchlorophenoxy)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. Theorganiclayer isisolated 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 2-chloro-11-(1-piperazinyl)dibenz([b,f] [1,4] -oxazepine
which melts at 176°to 176°C.

References
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REM p. 1094

Howell, C.F., Hardy, R.A,, Jr. and Quinones, N.Q.; U.S, Patent 3,663,686, 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-ox0-4-thia-1-

AMOXICILLIN

Antibacterial

azabicyclo[3.2.0] heptane-2-carboxylic acid

Common Name: p-Hydroxyampicillin

Structural Formula:

COOH

NRp

H H

o cH,
N
[ CHy
CHCONH--- s

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

Trade Name

Amoxil
Clamoxy!
Clamoxy!
Larotid
Amoxil
Polymox
Sawacillin
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

U.K.
W, Germany
France

Belgium
Czechos|ovakia
France
Spain
Turkey
Turkey
Japan
Finland
Turkey
Spain
Spain
Brazil
Spain
Spain
|taly
Turkey
Japan
Argentina
Switz,
Spain
|taly

Year Introduced

1972
1973
1974
1974
1974
1975
1975
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!
Clamoxy!
Dacala
Damoxicil
Daxipen
Delacillin
Demoksil
Doksilin
Draximox
Efpenix
Eupen
Flemoxin
Fullcilina
Grinsil
Hiconeil
Himinomax
Hosboral
Ibiamox
Imacillin
Infectomycin
Isimoxin
Kapoxi
Largopen
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 lberica
Alfar
Biosintetica
Faes

Bristol

Caber

Banyu

Cidan
Roussel-Diamant
Wulfing
Beecham-Sevigne
Guadalupe
Elmu
Recofarma
Sankyo
Deva

lltas

Novo

Toyo Jozo
Uriach
Gist-Brocades
Sintyal
Argentia
Allard

Kaken
Hosbon

1B]

Astra
Heyden

18]

Kappa

Bilim
Cyanamid
Mulda
Novofarma
Morgens
CsS.L.

Roger Bellon
Mead-Johnson
Organon
Gamir

Teva
Novopharma

Country

Spain
Italy
Argentina
Spain

W. Germany
Italy

Italy
Switz.
Japan
Spain
Italy

uU.s.

W. Germany
Spain
Spain
Brazil
Spain
Italy
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
u.s.
Turkey
Spain
Spain
Australia
Italy

uU.s.
Spain
Israel
Canada

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 Italy -
Paradroxil Bristol - -
Pasetocin Kyowa Japan -
Penamox Beecham - -
Penimox Ibsa Switz, -
Piramox Pharmax Italy -
Precopen Fides Spain -
Primasin Eczacibasi Turkey -
Raudopen Alter Spain -
Ravylina 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 u.s. -
Superpeni Efeyn Spain -
Tolodina Estedi Spain -
Triamoxil Squibb u.s. -
Trifamox Bago Argentina -
Trimoksilin Abdi Ibrahim Turkey -
Trimox Squibb Us. -
Unicillin Tobishi Japan -
UroClamoxy! Beecham - -
Utimox Parke Davis - -
Wassermox Wassermann Spain -
Widecillin Meiji Japan -
Zamocillin Zambon Italy -
Zimox Farmitalia Carlo Erba Italy -

Raw Materials

6-Aminopenicillanic Acid Ethy| Chlorocarbonate
Sodium Bicarbonate Hydrogen
O,N-Dibenzyloxycarbonylp-oxy-di-G-aminophenylacetic Acid

Manufacturing Process

Ethyl 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 ml), 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
diethyl 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-dl-a-aminophenylacetamido)-penicillanic acid so liberated
was extracted into diethyl ether (50 ml and 2 portions of 30 ml). 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 aqueous 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)-penicillanate (9.2 grams).

A suspension of palladium 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-dibenzyloxycarbonyl-p-oxy-dl-a-aminophenyl-
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.

References

Merck Index 600

Kleeman & Engel p. 48 ‘

PDR pp. 658, 673, 705,993, 1315, 1606, 1769, 1997

OCDS Vol. 1p. 414

DOT 19 (3) 169 (1983)

I.N.p.79

REM p. 1193

Nayler, J.H.C. and Smith, H.; U.S. Patent 3,192,198; June 29, 1965

AMPHETAMINE PHOSPHATE

Therapeutic Function: Central stimulant

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

Structural Formula: CgHsCHyCH(NH,)CH3-H3PO4

Chemical Abstracts Registry No.: 139-106

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.: 1402-82-0 (Base)
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Manufacturing Process

1 mol of phenyl-nitropropylene, CgHs;CH=C(CH3)NO3, is dissolved with a solvent prepared by
mixing one liter of ethanol with one-half liter of acetic acid and one-half 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 ethyl 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 1-phenyl-2-aminopropane,

135 g (1 mol) 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 H3PQy4), 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.

References

Merck Index 607

I.N.p. 80

Alles, G.A.: U.S. Patent 1 879,003; September 27, 1932 (amphetamine base mfg.)

Goggin, T.C.; U.S. Patent 2,5607,468; May 9, 1950; assigned to Clark & Clark Co. (ampheta-
mine conversion to phosphate)

AMPHOMYCIN CALCIUM

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

Structural Formula:
CH3CH2(|3H(CH;)SCH=CHCH2CO-Asp-MeAsp-Asp-Gly-Asp-Gly-Dabe-Val-li"ro

CHs [Pip-Dabt—
Dab€ = D-erythro-a,S-diaminobutyric acid
Dab' = 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 uU.s. 1963

Raw Materials

Amphomycin
Calcium Hydroxide

Manufacturing Process

The process for producing amphomycin comprises cultivating a strain of Streptomyces canus
in an agueous, nutrient-containing carbohydrate solution under submerged aerobic condi-
tions until substantial antibacterial activity is imparted t0 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 aqueous
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 isobuty] ketone and amyl acetate, (3) extracting the amphomycin from astrongly
acld solution in butanol 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 (B) 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.

References

Merck Index 609
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*,168* 16R*,17R*,185*%,19E,21E,23E,
25E,27E,29E,31E,33R*,3565* ,36R*,375*)] -33-[({3-amino-3,6-dideoxy-B-D-manno-
pyranosylloxy] -1,3,5,6,9,11,17,37-octahydroxy-15,16,18-trimethyl-13-0x0-14,39-dioxa-
bicyclo[33.3.1] nonatriconta-19,21,23,25,27,29,3 1-heptaene-36-carboxylic acid

Common Name: —

Structural Formula: o

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
Amphocycline Squibb France -
Amphozone Squibb - -
Fungilin Squibb U.K, -
Fungilin Squibb Italy -
Fungizone Squibb-Sankyo Japan -
Mysteclin Heyden W. Germany -

Raw Materials

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, :

References

Merck Index 611

Kleeman & Engel p. 50

PDR pp.1743,1752

DOT 7 (5) 192 (1971)

I.N.p. 81

REM p. 1226

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-dimethyl-7-0x0-4-thia-1-azabicyclo-
[3.2.0] heptane-2-carboxylic acid

Common Name: D-a-aminobenzylpenicillin

Structural Formula: COOR
o Chy
N 1
b ! iy
CgH g — CHCONH

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 Pierrel
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
Amplipeny!
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

Ibern
Landerlan
Lisapharma
Tubi Lux Pharma
Arlstochimica
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.I.

Isom
Farmitalia Carlo Erba
O.F.F.

Gist Brocades
Wyeth

San Carlo
Orion

Country

u.s.

W. Germany
U.s.

U K.

W. Germany
Japan
Italy
Canada
W. Germany
Italy
Italy
Italy
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
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Finland

Ampicillin

Year Introduced

1963
1963
1963
1966
1969

85



Trade Name

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

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

Beta
CS]
ICN
Donatello
Magis
Takata
Taiyo
Federico Bonet
DDSA
Byk Golden
Bristo}-Banyu
C.T.
Toyo Jozo
Cophar
Schering
Astra
Dainippon
Drifen
Clariana
Borromeo
Gazzini
Fides
Continental Pharma
Geymonat
Caber
Argentina
Perga
Lando
lkapharm
Kanto
Iwaki
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
Italy
Italy
Japan
Japan
Spain
U.K.
Japan
Italy
Japan
Switz.
W. Germany
Japan
Turkey
Spain
Italy
Italy
Spain
Belgium
Italy
|taly
Argentina
Spain
Argentina
Israel
Japan
Japan
Italy
Spain
Japan
Turkey
Spain
Italy
Japan
Turkey
Spain
Brazil
Italy
taly

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 Bristol - -
Polycillin Bristol U.s. -
Principen Squibb U.S. -
Quimetam Quimicos Unidos Spain -
Radiocillina Radium Pharma |taly -
Recenacillin Maruko Japan -
Resan Alacan Spain -
Rivocillin Rivopharm Switz., -
Saicil Libra Italy -
Sentapent Kimya Evi Turkey -
Sernabiotic Libra Italy -
Sesquicillina Ita Italy -
Sintopenyl Aesculapius Italy -
SK-Ampigillin SK&F uU.S. -
Togram Morgens Spain -
Tokiociltin Isei Japan -
Totacillin Beecham Japan -
Totaclox Beecham Japan -
Totalciclina Benvegna Italy -
Totapen Bristol France -
Trafarbiot Novopharma Spain -
Ultrabion Lifasa Spain -
Vastacyn Ankerfarm Italy -
Vexampil 1fi Italy -
Viecillin Meiji Japan -

87

Raw Materials

a-Aminophenylacetic Acid
Ethy] Chlorocarbonate
6-Aminopenicillanic Acld

Benzy| Chlorocarbonate
Hydrogen

Manufacturing Process

a-Carbobenzyloxyaminophenylacetic acid (0.1 mol), which is obtained by the reaction of
equivalent quantities of a-aminophenylacetic acid and henzyl 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 njl) 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-
chloric acid. The resulting solution is evaporated in vacuo at a temperature below 20°C
to give a-aminobenzylpenicillin (2.4 grams, 74% vield), which is assayed at approximately
48% pure by the manometric method.

References

Merck Index 612

Kleeman & Engel p. 50

PDR pp.673,703,1314,1722,1964

OCDS Vol. 1 p.413; Vol. 2 p. 437

I.N.p. 81

REM p. 1194

Doyle, F.P., Nayler, J.H.C., and Smith, H.; U.S. Patent 2,985,648: May 23, 1961

Kaufmann, W. and Bauer, K.; U.S. Patent 3,079,307; Feb. 26, 1963, assigned to Farben-
fabriken Bayer AG, Germany

Johnson, D.A. and Wolfe, S.; U.S. Patnet 3,140,282; July 7, 1964; assigned to Bristol-Myers
Company

Grant, N.H. and Alburn, H.E.; U.S. Patent 3,144,445, August 11, 1964; assigned to American
Home Products Corporation

AMPICILLIN TRIHYDRATE

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

Structural Formula: See Ampicillin

Chemical Abstracts Registry No.: 7177-48-2

Trade Name ‘Manufacturer Country Year introduced
Polycillin Bristol uU.s. 1963
Principen Squibb u.s. 1967
Amcill Parke Davis u.s. 1968
Alpen Lederle U.s. 1969
Totaclllin Beecham U.s. 1970
Pensyn Upjohn U.S. 1972
Ro-Ampen Rowell uU.S. 1972
Pen A Pfizer U.S. 1972
Trimox Squibb U.s. 1978
AB-PC Tojo Jozo Japan -
Acillln 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
Ampl-Zoja
Amplin
Arcocillin
Benusel
Binotal
Cetampin
Cetampin
Cimexillin
Cymbi

Citicil
D-Amp
D-Cillin
Delcillin
Divercillin
Dumopen
Dur Ampicillin
Espimin-Cilin
Fuerpen
Gobemicina Simple
Helvecitlin
Lifeampil
Morepen
Novoexpectro
Penbristol
Penimaster
Peninovel
Pentraxy!
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

Baver

CTA Pharma
Scarium
Cimex
Dolorgiet
CT.
Dunhall
Dunhall
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

Country

Spain
Spain

Italy
Spain
Switz,
Switz,
Spain
Spain
uUs.
Switz.
Italy
uU.s.

Switz.
Switz,
Switz.
W. Germany
italy

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 89

Year Introduced
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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-(-)-w-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/ml 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-(-)-a-amino-
benzylpenicillin possess poor biological stability.

The trihydrate which is obtained in high yields, is relatively insoluble in water, possesses
high biological 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 ml of methyl isobutyl ketone there are added at 25° to 30°C 15 m| of
water and 10 m] 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-naphthalene sulfonate. The mixture is agitated for 3 hours at
25°-30°C. The product, D-{-)-c-aminobenzylpenicillin 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.

References

Merck Index 612

Kleeman & Engel p. 81

PDR pp. 993, 1606, 1758

I.N.p.50

Johnson, D.A. and Hardcastle, G.A., Jr.; U.S. Patent 3,157,640; November 17, 1964: as-
signed to Bristol-Myers Company

AMRINONE

Therapeutic Function: Cardiotonic
Chemical Name: 3-Amino-56-(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-6-(4-pyridiny)-2{1H) pyridinone
Hydrogen

Manufacturing Process

A mixture containing 10 g of 3-nitro-5-(4pyridiny!)-2(1H) -pyridinone, 200 ml of dimethyl-
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 dimethylformamide, 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-amino6-(4pyridinyl)-2(1H)-pyridinone, melting point 294° to 297°C with decomposition.

References

Merck Index 616

DFU 4 (4) 245 (1979)

PDR p. 1909

OCDS Vol. 3 p. 147

DOT 18 (10) 547 (1982) & 19 (10) 681 (1983)

I.N.p.85

Lesher, G.Y. and Opalka, C.J.; U.S. Patent 4,004,012; January 18, 1977; assigned to Sterling
Drug Inc.

Lesher, G.Y. and Opalka, C.J.; U.S. Patent 4,107,315, August 15, 1978; assigned to Sterling
Drug Inc.

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-methanol

Common Name: —

Structural Formula: -

HOCH, (base)

oH

Chemical 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 trityl chloride
to give 5'-0-trityluridine: (2) Imidazole is reacted with thiophosgene and that product reacted
with the 5’-0-trityluridine to give 2.2’ -anhydro-1-(5'-0-trityl 3-D-arabinofuranosyl)uracil; (3)
The preceding uracil product is converted to the thiouracil using hydrogen sulfide; (4) The trity]
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-(3-D-arabinofuranosyl)- 2-thiocytosine: A solution of 2.0 g of 1-(2*,3'5"-0-
triacetyl-B-D-arabinofuranosyl)-2 4dithiouracil 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. Elutionof the columnwith methylene chloride-methanol mix-
tures with methanol concentrations of 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 analytical sample, MP 180°-182°C (dec.).

To a solution of 80 mg of 1-(3-D-arabinofuranosyl)-2-thiocytosine in 12 m] of water is added
dropwise 3 ml of a 1M bromine solution in carbon tetrachloride. 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 -{3-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.

References

Merck Index 654

Kleeman & Engel p. 63

DOT 12 (8) 304 (1976)

I.N.p.87

Shen, T.Y. and Ruyle, W.V.: US. Patent 3,463,850; August 26, 1969, assigned to Merck
& Co,, Inc.

ANGIOTENSIN AMIDE

Therapeutic Function: Vasoconstrictor
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Chemical Name: L-asparaginyl-L-arginyl-L-valyl-L-tyrosyl-L-valyl-L-histidyI-L protyl-L-
phenylalanine

Common Name: —

Structural Formula: HoN

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-istidyl-Lprolyl-L-phenylalanine
methyl ester trihydrochloride
Sodium hydroxide

Manufacturing Process

48 mg (0.042 mmol) of L-asparaginyl-L-arginyl-L-valyl-L-tyrosyl-L-valyl-L-histidyl-Lprolyl-L-
phenylalanine methyl ester trihydrochloride are suspended In 0.5 ml of methanol, and treated
gradually In the course of one hour with 0.3 ml of N-caustic soda solution {about 7 equiva-
lents) 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 1 N-acetic acid to pH 7.4 and Iyophilized. The residual mixture of free peptide and in-
organic salts (79 mg) is fractionated by countercurrent distribution in the system butanol/0.1
N-ammonium hydroxide. The pure octapeptide is obtained as a colorless powder which is
soluble in water and methanol, more sparingly soluble in ethanol, and insoluble in acetone.

References

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-aminophenyl)ethyl] -4-phenyl-4-piperidinecarboxylic acid ethyl
ester dihydrochloride
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Common Name: —

Structural Formula: CO0CoHg
HoN CHaCHa— N (base)

Cegllg

Chemical Abstracts Registry No.: 126-125; 144.149 (Base)
Trade Name Manufacturer Country Year Introduced
Leritine HCI Merck Sharpe & Dohme U.s. 1958
Apodol Tabs Squibb U.s. 1965
Leritine Merck-Frosst Canada -

Raw Materials
B-{p-Aminophenyl)ethy! Chloride Sodium Carbonate

4-Phenyl-4-carbethoxy Piperidine Carbonate Hydrogen Chloride

Manufacturing Process

A mixture of 7.8 grams (0.05 mol) of §-(p-aminophenyl)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-[B-(p-aminophenyl)ethyl]-4-phenyl-4-carboethoxypiperidine is dissolved in 60 cc of
hot anhydrous ethanol, an excess (about 20 cc) of 20% alcoholic hydrochloric 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-[8-(p-aminophenyl)ethyl] -4-phenyl-4-carboethoxypiperidine
dihydrochloride which can be further purified by recrystallization from ethano! or meth-
anol to give substantially pure material; MP 275°277°C,

References

Merck Index 680

Kleeman & Engel p. 56

0CDS Vol. 1 p. 300 (1977)

I.N. p. 90

Weiijlard, J. and Pfister, K., 111; 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: OCH,
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. lce 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-methoxyphenyl)-1 3-indandione as pale yellow
crystals, MP 1565°-156°C.

References

Merck Index 690

Kleeman & Engel p. 67

OCDS Vol. 1 p. 147 (1977)

I.N.p.90

REM p. 828

Sperber, N.; U.S, Patent 2,899,358: August 11, 1959; assigned to Schering Corporation

ANISOTROPINE METHYLBROMIDE

Therapeutic Function:  Anticholinergic

Chemical Name: endo-8,8-dimethyl-3-[(1-ox0-2-propylpentyl)oxy] -8-azoniabicyclo[3.2.1] -
octane bromide

Common Name: Octatropine methyl bromide
Structural Formula: i ]
CH, cH

Njo 3

Br~

oocclzﬂcazcazcn3
CH,CH,CHy
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Chemical Abstracts Registry No.: 80-50-2

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

Ravs Materials

Tropine
Di-n-Propyl Acetyl Chloride
Methy! 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% hydrochloric acid to remove the residual trace
of pyridine. The hydrochloride 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 methyl bromide. Within a few minutes the
methobromide started to crystallize. 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
Kleeman & Engel p. 6565
PDR p. 865

1.N. p. 699

REMp.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: 45-Dihydro-Nphenyl-N-(phenylmethyl)-1H-imidazole-2-methanamine
Common Name: Imidamine

Structural Formula:

CH,N -
\r 2 “CeHs (base)
[ cuzc,su5
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Chemical Abstracts Registry No.: 2508-72-7; 91-75-8 (Base)

Trade Name Manufacturer Country Year Introduced
Antistine HCI Ciba U.Ss. 1948
Antistine Ciba Geigy France 1948
Antistine Ciba W. Germany -
Antasten Ciba - -
Arithmin Lannett u.s. -
Azalone Smith, Miller & Patch U.S. -
Histotab Boots U.K. -
Phenazoline Polfa Poland -

Raw Materials

2-Chloromethylimidazoline HCI
N-Benzylaniline
Hydrogen Chloride

Manufacturing Process

15.4 parts of 2-chloromethylimidazoline-hydrochloride, 45.8 parts of N-benzylaniline and
180 parts of alcohol are heated in an oil 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 solution 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.

References
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Kleeman & Engel p. 57

OCDS Vol.1p.242 (1977)
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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 Name: 2-(4’-m-Trifluoromethylphenylpiperazino)-ethyl 2-(7’trifluoromethyl-
4'-quinolyl-amino)-benzoate

Common Name: —

Structural Formula: ™\ 7
N N-CH,CH,0CO NH N
@ _

CF,

CF,

Chemical Abstracts Registry No.: 55300-29-3
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Trade Name Manufacturer Country Year Introduced
Stakane Dausse France 1977

Raw Materials

Allyl 2-(7"-Trifluoromethy!-4’-quinolinyl-amino)benzoate
2-(4'-m-Trifluoromethylphenyl-piperazino)ethanol
Sodium

Manufacturing Process

A mixture of 18.65 g (0.05 mol) of allyl 2-(7'-trifluoromethyl-4’<quinolylamino)-benzoate,
16.2 g (0.059 mol) of 2-(4*-m-trifluoromethylphenyl-piperazino)-ethanol, 150 ml of anhy-
drous toluene and 0.03 g of sodium is heated under reflux for 2% hours, while the allyl alco-
hol formed during the reaction is slowly removed by distillation. A slight amount of inscluble
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 ml 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 (vield 57%) of 2-(4’-m-trifluoromethylphenyl-piperazino)-
ethyl 2-(7'-trifluoromethyl-4*-quinolylamino)-benzoate, melting point 88° to 90°C, are thus
jsolated,
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Giudicelli, D.P.R.L., Najer, H., Manory, P.M.J. and Dumas, A.P.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-yl)carbonyl] amino] -pheny! acetyl!] -
amino] -3,3-dimethyl-7-0x0-4-thia-1-azabicyclo[3.2.0] -heptane-2carboxylic acid

Common Name: D-0-(4-Hydroxy-15-naphthyridine-3-carbonamido)benzylpenicillin

Structural Formula: Ol H

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-Phenylglycyl Chloride HCI Sodium Thiophenoxide
4-Hydroxy-15-naphthyridine-3- Triethylamine

carboxylic acid-N-succinimide ester
Manufacturing Process

(a) Preparation of 6-D--aminobenzylpenicillin phenacyl ester: To a suspension of phenacyl
6-aminopenicillanate hydrochloride (1.85 g) and D-phenylglycyl chloride 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--aminobenzylpenicillin phenacy! ester (hydrochloride) (2.01 g) and triethyl-
amine (0.808 g) in dimethylformamide (20 ml), 4-hydroxy-1,56-naphthyridine-3-carboxylic
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-(4-hydroxy-1,5-naphthyridine:3-
carboxamido)benzylpenicillin phenacyl! ester (2,17 g).

The above product was dissolved in dimethylformamide (65 ml), 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 ml) 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 salt (1.3 g).

In the above procedure, the use of 4-hydroxy-1,5-naphthyridine-3-carbonyl 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 place 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, |., 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)-9-methy!-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_:gsiﬁ
Hsc\C[N\N
N)\N(Gs)a

Chemical Abstracts Registry No.: 1135639-598

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 uU.s. -
Xani Farmakos Y ugoslavia -

Raw Materials

3-Dimethylamino-(1,2-Dihydro-1,2 4benzotriazine) Sodium
Diethyl Propy] Malonate Hydrogen
3-Dimethylamino-1,2 ,4-benzotriazine Oxide Triethylamine

Propy! 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 (diethylpropylmalonate for
Apazone) and 15 m! 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 resulting light brown colored mass are added 200
ml of water. The resulting solution is extracted twice with ether or benzene and afterwards
acidified with HCI, Yield 3.6 g of 1,2-butylmalonyl-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 nickel 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 palladium catalyst with a suitable solvent. After
reduction it is filtered on a Blichner-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 butylmalony! chloride (propyl!
malony! chloride for Apazone) {1 mol/mol) and triethylamine (2 mol/mol). The separated
triethylamine hydrochloride 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 0.25 N NaOH, treated with a small amount of carbon and precipitated with
HCl. Melting point of the purified product is 187°C. Yield: approximately 60% of the
theoretical amount.
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Molnar, 1., Wagner-Jauregg, T.,Jahn, U. and Mixich, G.: U.S. Patent 3,349,088 October 24,
1967; assigned to Siegfried AG, Switzerland

Molnar, 1., Wagner-Jauregg, T., Jahn, U. and Mixich, G.; U.S. Patent 3,482.024; December 2,
1969; assigned to Siegfried AG.

APRINDINE HYDROCHLORIDE

Therapeutic Function: Antiarrhythmic
Chemical Name: N-[3:(Diethylamino)propyl] -N-phenyl-2-indanamine hydrochloride
Common Name: —

Structural Formula: N(CH,); N (C,Hs),

‘HCY

Chemical Abstracts Registry No.: 33237-74-0: 37640-714 (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 Diethyl Amine Hydrogen Chloride
Sodium Hydroxide

Manufacturing Process

104.6 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. The obtained
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 ¢cm? 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 em? of water, adding drop by drop a suitable amount (0.066
mol) of caustic soda (1 N), evaporating the agueous 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.

References

Merck Index 776

Kleeman & Engel p, 58

OCDS Vol.2 p. 208

DOT 10 (4) 120 (1974)

REM p. 860

Vanhoof, P. and Clarebout, P.; British Patent 1,321,424; June 27, 1973: assigned to Manufac-
ture de Produits Pharmaceutiques A, Christiaens, SA

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 crystal-
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 t0
a solution having a solids content of about 45%. Absolute methanol (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
methanol. 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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References

Merck Index 798

DFU 3 (1) 10 (1978)

DOT 17 (3) 87 (1981)

1.N.p.98

Barker, N.G. and Chang, R.W.H., U.S. Patent 2.851,482; September 9, 1958; assigned to
General Mills, Inc.

ASPARAGINASE

Therapeutic Funetion: 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. Hakk o Japan 1971
Kidrolase Specia France 1971
Crasnitin Bayer U.K. 1971
Elspar Merck Sharp & Dohme U.s. 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 2 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.

References

Merck Index 849

Kleeman & Engel p. 62

PDR p. 1176

I.N.p.102

REMp. 1143

Wade, H.E.; U.S, Patent 3,660,238: May 2, 1972

Herbert, D. and Wade, H.E.; U.S. Patent 3,686.072: August 22, 1972
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ASPARTAME

Therapeutic Function: Sweetener (dietetic)
Chemical Name: N-L--Aspartyl-L-phenylalanine 1-methyl ester
Common Name: —

Structural Formula: COOCHg

|
H2N(|JHCONHCHCH2

CH,COO0H

Chemical Abstracts Registry No.: 22839470

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

Raw Materials

L-Phenylalanine Methy! Ester HCI
N-Benzyloxycarbonyl-L-aspartic acid-G-p-nitrophenyl, B-benzyl Diester
Hydrogen

Manufacturing Process

A solution of 88.5 parts of L-phenylalanine methyl ester hydrochloride 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-G-p-nitrophenyl, S-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 Sbenzyl N-benzyloxycarbonyl-L -aspartyl-L-phenylalanine methyl ester, melting

at about 118.5°-119.5°C.

To asolution of 180 parts of $-benzy! N-benzyloxycarbonyl-L-aspartyl-L-phenylalanine
methyl ester in 3,000 parts by volume of 75% acetic acid is added 18 parts of palladium 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-Lphenylalanine methyl ester. It
displays a double melting point at about 190°C and 245°-247°C.

References

Merck Index 852

DOT 16 (2) 65 (1980)

I.N. p. 102

Schlatter, J.M.; U.S. Patent 3,492,131: January 27, 1970; assigned to G.D. Searle & Co.



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
Acetisai
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

7
x
Manufacturer
Mayrand
WL/PD
Menley James
Boots
Verex

Sterwin Espanola
Oranienbourg
Benzon
Alkaloid
Farmakos
Galenika
Rekah
Merck-Frosst
Heyden
Chemedica
Maria Heil
Hartz
Jugoremedija
Krka
Zdravlje
Kwieda

Pliva

Bayer

Liba

AFI

Lokman
Miles

Anca

Gebro

Bayer
Lingner & Fischer
SK&F

De Angeli
Srbolek

Krka

Kempthorne Prosser

Egic

Otis Clapp
Buffington
Bavyer

Analgesic, antipyretic, antiinflammatory

Country

Spain

E. Germany
Denmark
Yugoslavia
Yugoslavia
Y ugoslavia
Israel
Canada

W. Germany
Switz.
Austria
Canada
Yugoslavia
Yugoslavia
Yugoslavia
Austria

Y ugoslavia
Turkey
Norway
Turkey
Italy
Canada
Austria
Japan

W. Germany
us.

Italy
Yugoslavia
Y ugoslavia
New Zealand
France

U.Ss.

u.s.

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
Endyol
Entericin
Enterosarine
Entrophen
Eskotrin
Extren
Flectadol
Genasprin
Godamed
Globentyl
Globoid
Glucety!
Hagedabletten
Halgon
Idoty!
Juveprine
Kilios
Levius
Levius
Licyl
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
Maggioni
Medici Domus
Andromacco
Sam-On
SK&F
Burroughs-Wellcome
Enila-Lotecia
Guidotti
Bristol-Myers
Sarein
Merck-Frosst
SK&F

Vicks
Maggioni
Fisons
Pfleger
Nyegaard
Nyegaard
Technicopharm
Hageda
Togal
Ferrosan
Sarget
Farmitalia Carlo Erba
Pharmitalia
Montedison
A.L.

Squibb

ACO

Country

u.s.

u.s.

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

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

W. Germany
W. Germany
Canada
italy

|taly
Argentina
Israel

W. Germany
Norway
Norway
Switz,

W, Germany
W. Germany
Denmark
France

{taly

U.K.

W. Germany
Norway
u.s.
Sweden

Year Introduced
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Trade Name Manufacturer Country Year Introduced
Magny! DAK Denmark -
Measurin Breon U.s. -
Medisy! Medica Finland -
Mejoral Infantil Sterwin Espanola Spain -
Micristin Gyogyert 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 -
Pyronoval 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 Carlo Erba Italy -
Sal Adult Beecham U.K. -
Sal Infant Beecham U.K. -
Sargepirine Sarget France -
Saspryl Teva Israel -
Seclopyrine Seclo France -
Servisprin Servipharm Switz. -
Solprin Reckitt UK. -
Solpyron Beecham U.K. -
Solucety] Sarback France -
Solusal Hamilton Australia -
St. Joseph Plough us. -
Supasa Nordic Canada -
Tasprin Ticen U.K. -
Temagin Beiersdorf W. Germany -
Triaphen Trianon Canada -
Trineral Beiersdorf W. Germany -
Winsprin Winthrop U.S. -

Raw Materials

Salicylic Acid
Acetic Anhydride
Ketene

Manufacturing Process

As described in U.S. Patent 2,731,492, a glass-lined reactor of 1,500 gallons 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, aond 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), 00 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 will 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 recycled 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-methoxyphenyl)ethyl] 4-piperi-
dinyl] -1H-benzimidazol-2-amine

Common Name: —

Structural Formula:
FOCHz
I
N N N— CH,CHy 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-Fluorophenyl)methyl] -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-
fluorophenyl)methy!] -N-(4-piperidinyl) -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 trichloro-
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’-0oxybispropane, vielding 2.2 parts
(48%) of 1-(4-fluorophenylmethy!)-N-[1-[2-(4-methoxyphenyl)ethyl] 4-piperidiny]] -1H-
benzimidazol-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)

I.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 N.V.

ATENOLOL

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

Structural Formula: cns\
/cmmcnzcn (ou)mzoO_mzﬁmz
g o

Chemical Abstracts Registry No.: 2912268-7

Trade Name Manufacturer Country Year Introduced
Tenormin Stuart U.K. 1976
Tenormin 1.C.l. W. Germany 1976
Tenormin 1.C.I. Switz. 1978
Tenormin 1.C.l. Italy 1979
Tenormin 1.C.I. France 1979
Tenormin Stuart U.S. 1981
Atenol C.T. Italy -
Blokium Prodes Spain -

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

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

Raw Materials

p-Hydroxyphenylacetamide
Epichlorohydrin
Isopropylamine

Manufacturing Process

1 gram of 1p-carbamoylmethylphenoxy-2,3-epoxypropane and 10 mi of isopropylamine in
26 m| of methanol is heated in a sealed 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 m| of aqueous
2N-hydrochloric acid. The aqueous acidic layer is separated, made alkaline with sodium car-
bonate and extracted twice with 50 ml of chloroform each time. The combined extracts are
dried and evaporated to dryness and the residue is crystallized from ethy| acetate. There is
thus obtained 1p-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 -
carbamoylmethylphencxy-2,3-epoxypropane, MP 158°-160°C.

References

Merck Index 868

DFU 1 (1) 7 (1976)

Kleeman & Engel p. 62

PDR pp. 1786, 1788

OCDS Vol. 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, NN’-4,10-dioxa-3,11-dioxotridecylene-1,13-bis-tetrahydropapaverine di-
benzenesulfonate

Common Name: —
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Structural Formula:

CH,0 ﬁ ﬁ OCH,
QRN UNS @
CH,0 N

/ o)
CH, CH, CH,
o
0
0-s=0 N
CH,0 OCH,
OCH, 2 OCH,

Chemical Abstracts Registry No.: 6422881-5

Trade Name Manufacturer Country Year Introduced
Tracrium Burroughs Wellcome U.s. 1983
Tracrium Burroughs Wellcome U.K. 1983
Tracrium Burroughs Wellcome Switz, 1983

Raw Materials

Acryloyl Chloride Tetrahydropapaverine
Pentane-15-diol Methyl Benzene Sulfonate

Manufacturing Process

Acryloyl chloride (0.2 mol) in dry benzene (60 ml) was added over 0.5 hour with mechanical
stirring to pentane-1.5-diol (0.1 mol), triethylamine (0.2 mol) and pyrogallol (0.1 g) in dry
benzene (100 ml). Furtherdry benzene (ca 100 ml) was added followed by triethylamine (10
ml). 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 a trace of p-methoxyphenol, excluding light, to give 1,5-pentamethylene 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 ml) was stirred under reflux for 48 hours excluding light. The solvent was
removed in vacuo and the residual pale red oil dissolved in chloroform (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 (3.6 g; 51%; MP 117°to 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 colorless vis-
cous oil.

Scrupulously dried base (0.5 g) in spectroscopically pure acetonitrile (8 ml) was treated with
methy! benzene sulfonate at room temperature for 22 hours. The filtered reaction mixture
was added dropwise to mechanically stirred, filtered, dry ether (ca 450 ml). The flocculent
white precipitate was filtered off, washed with dry ether, and dried in vacuo over P,0; at
50°C to yield the product, an off-white powder melting at 85°to 90°C.

References

Merck Index A-2
DFU 5 (11) 541 (1980)
PDR p. 766
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DOT 19 (2) 111 (1983)

1.N.p. 104

REM p. 925

Stenlake, J.B., Waigh, R.D., Dewar, G.H., Urwin, J. and Dhar, N.C.: U.S. Patent 4,179,607
December 18, 1979; assigned to Burroughs Wellcome Company

AURANOFIN

Therapeutic Function: Antiarthritic
Chemical Name: S-Triethylphosphinegold 2,3,4,6-tetra-O-acetyl-1-thio3-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
$-(2,3,4,6-Tetra-O-acetylglucopyranosyl)thiopseudourea Hydrobromide

Manufacturing Process -

{A) Triethylphosphinegold chloride: A solution of 10.0 g (0.08 mol) of thiodiglycol in 25
m] of ethanol is mixed with a solution of 15.76 g {(0.04 mol) of gold acid chloride trihydrate-
in 76 ml of distilled water. When the bright orange-yellow solution is almost colorless, it is
cooled to -6°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 mol) of potassium carbonate in 20 ml 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 solution of 3.86 g (0.011 mol) of triethyl-
phosphinegold chloride in 30 m] 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 %2 hour. The solid that separates
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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-triethylphosphinegold 2,3,4 6-tetra-O-acetyl-
1-thio3-D-glucopyranoside.

References

Merck Index 882

DFU 1 (10) 451 (1976)

PDR p. 1721

DOT 18 (9) 463 (1982)

I.N.p. 106

REMp. 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: [[{Phenylcarbamoylimethyl] thio] gold
Chemical Name: Aurothioglycollic acid anilide

Structural Formula: NHCOCH, SAu

Chemical Abstracts Registry No.: 16925-51-2

Trade Name Manufacturer Country Year Introduced
Lauron Endo U.Ss. 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;,CONHCgH; are disclosed in an arti-
cle by Beckurts et al. in Journ. Praktische Chemije (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 salt 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 ethyl 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 ligroin (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).

References

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: ¢, -Diphenyl-4-piperidinemethanol
Common Name: Gamma-pipradol

Structural Formula: c

|s“5
HN <|:-on
CeHg

Chemical Abstracts Registry No.: 115-468; 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

0-(4-Pyridyl)-benzhydrol
Hydrogen

Manufacturing Process

A mixture of 26 g (0.1 mol) of &-(4pyridyl)benzhydrol, 1.6 g of platinum oxide, and 250
ml of glacial acetic acid is shaken at 50°-60°C under hydrogen at a pressure of 40-50 Ib/in2,
The hydrogenation is complete in 2 t0 3 hours. The solution is filtered and the filtrate evap-
rated under reduced pressure. The residue isdissolved 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 &-(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 & Engel p. 65

OCDS Vol. 1 p. 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-methyl-5-nitroimidazol-2-yl)vinyl] 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.1. Italy -

Raw Materials

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

Manufacturing Process

Into a mixture of 1.6 g of 2-amino4-methylpyrimidine with 10 mi of glacial acetic acid is
slowly added 2.13 g of concentrated sulfuric acid. A mixture of 2.4 g of 2-formy!-1-methyl-
5-nitroimidazole in 20 ml 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 resultant mixture is then diluted with 200 m] of distilled water and neutralized
with a saturated aqueous 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)viny!] pyrimi-
dine.

References

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) 5H-dibenz[c,e] -azepine phosphate

Common Name: —

Structural Formula: O
@ 2 SNS

|
CH,CH=CH, .H;PO,

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

Trade Name Manufacturer Country Year Introduced
Ilidar Roche u.s. 1954
|lidar 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.

235 grams of diphenamic acid were heated at 200°C in &n 0il 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
final 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-
holic hydrochloric acid to give 8,7 dihydro-6H-dibenz[c,e] azephine hydrochloride, MP about
287°-289°C.

One gram of 6,7-dihydro-5H-dibenz|[c,e] azepine hydrochloride was dissolved 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-5H-dibenz([c,e] azepine
phosphate, MP about 211°-216°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 Funetion: Antihistaminic

Chemical Name: 6,11-Dihydro-11-(1-methyl4-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 uU.Ss. 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 uU.s. -

Verben Schering - -
Zadine Schering - -

Raw Materials

N-Methyl-4-chloropiperidine Ethyl Bromide
Polyphosphoric Acid Magnesium
4-Aza-10,11dihydro-5-Hdibenzo- Maleic Acid

[a,d] cycloheptene-5 one
Manufacturing Process

Preparation of 4-aza-5-(N-methy/-4-piperidy!)-10,11-dihydro-5H-dibenzo[a,d] cycloheptene-
5-0/: Add 17.4 gof N-methyl-4chloropiperidine to a stirred mixture containing 3.2 g of mag-
nesium, 20 m! of anhyd rous 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 26 ml of tetrahydrofuran. Stir for five hours, remove the
solvent by distillation in vacuo and add 250 m] of ether. Add 100 m| of 10% ammonium
chloride solution and extract the mixture with chloroform. Concentrate the chloroform
solution to a residue and recrystallize from isopropy] ether obtaining 20 g of the carbinol,

MP 173°-174°C.

Preparation of 4-aza-5-(N-methy/-4-piperidylidene)-10,11-dihydro-5H-dibenzo(a,d] cyciohep-
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 alkaline with sodium hydroxide. Extract with ether. Dry ether
solution and concentrate to a residue. Crystallize from isopropy! ether, MP 124°-126°C.

Preparation of 4-aza-5-(N-methy/-4-piperidylidene)-10,11-dihydro-5H-dibenzo(a,d] cyclohep-
tene dimaleate: To a solution containing 4.3 g of 4-aza-(N -methyl-4-piperidylidene)-10,11-
dihydro-5H-dibenzo[a,d] cycloheptene in 55 ml of ethyl acetate, add a solution of 3.45 g of
maleic acid dissolved in ethyl acetate. Filter the resulting precipitate and recrystallize the
desired product from an ethyl acetate-methanol mixture to yield 4-aza-5-(N-methy!-4pi-
peridylidene)-10,11-dihydro-5H-dibenzo[a,d] cycloheptene dimaleate, MP 152°-154°C,

References
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DOT 5 (2) 47 (1969)

1.N.p. 110

REM p. 1131
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3,419,565, December 31, 1968; all assigned to Schering Corp.

AZATHIOPRINE

Therapeutic Function: Immunosuppressive
Chemical Name: 6-[({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
Imuran Wellcome u.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 PCl; to give 4-chloro-1-methy! imidazole. This
is nitrated with HNO; to give 5-nitro-1-methyl-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 dimethyl 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'-imidazoly!) mercaptopurine
(7.0 grams) collected. 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 mu at pH 11,

Referencas
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Hitchings, G.H. and Elion, G.B.; U.S. Patent 3,066,785, October 2, 1962 assigned to Bur-
roughs Wellcome & Co.

AZIDOCILLIN

Therapeutic Function: Antibacterial
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Chemical Name: 6-(D-2-azido-2-phenylacetamido)-3,3-dimethyl-7-0x0-4-thia-1-azabicyclo-
[3.2.0] heptane-2-carboxylic acid
Common Name: a-Azidobenzylpenicillin

Structural Formula:

Chemical Abstracts Registry No.: 17243-388

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

Raw Materials

a-Azidophenylacetic Acid Triethylamine
Ethyl Chloroformate Thionyl Chloride
6-Aminopenicillanic Acid

Manufacturing Process

Example 1: o-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 mol) in 50 mi
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 mol) 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 ml
of water and 100 m! of acetone. To this solution, chilled 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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o-azidobenzylpenicillin as a white powder (29.4 grams, 84% vield) 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 chloride was prepared by treating a-azidophenylacetic acid with
thionylchloride in portions at room temperature and then heating the solution under reflux
for one hour. The a-azidophenylacety! chloride distils at 116°C under a pressure of 10 mm
Hag.

Refaerences
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AZLOCILLIN

Therapeutic Function: Antibacterial
Chemical Name: D-0-(imidazolidin-2-on-1-yl-carbonylamino)benzylpenicillin, sodium salt

Common Name: —

Structural Formula: COONa
3
HN—0 o "/\(c"
3
| TN-cormcncorm- .- E;—-—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 U.S. 1982
Securopen Bayer France 1983

Raw Materials

D(-)-0-[{Imidazolidin-2-on-1-yl)carbonylamino] phenyl 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-2-chloro-
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A1 pyrrolinium chloride were added, and after cooling to -10°C 2.0 parts by volume of tri-
ethylamine 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 left 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 dilute 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.
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AZOSEMIDE

Therapeutic Function: Diuretic
Chemical Name: 5-(4’-Chloro-2’-thenylamino-56'-sulfamoylphenyl)tetrazole

Common Name: —

Structural Formula: [}
S
D—CH,NH SO,NH,
/=
Ny M
N

Chemical Abstracts Registry No.: 27589-33-9

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

Raw Materials

4-Chloro-2 fluoro-5-sulfamoy! Benzonitrile
Thenylamine
Sodium Azide



Azosemide 123

Manufacturing Process

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

Then the 5-(4’'-chloro-5’-sulfamoyl-2’-thenylamino)phenyltetrazole (MP 218°to 221°C; yield
37% of theory) is obtained by the reaction of 4-chloro-5-sulfamoyl-2-thenylaminobenzoni-
trile (MP 170°to 174°C) with sodium azide and ammonium chloride.
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BACAMPICILLIN

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-[{ethoxycarbony!)oxy] -ethy! ester

Common Name: 1’-Ethoxycarbonyloxyethy! 6-(D-0-aminophenylacetamido)penicillinate

Structural Formula: Bow o S

GHCONH mowei——
| CHy
NHy N
o : °°°‘|5"°ﬁ°c"z°"3
H,C O

Chemical Abstracts Registry No.: 50972-17-3; 37661-08-8 (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 U.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-0-azidophenylacetamido)penicillinate
a-Chlorodiethyl Carbonate

Sodium Bicarbonate

Hydrogen

Manufacturing Process

1’-Ethoxycarbonyloxyethy! 6-(D--azidophenylacetamido)penicillinate (98 g) was prepared
from sodium 6-(D-G-azidophenylacetamido)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 ecm-1 and 1780-1750 cm-! showing the presence of azido group and
fB-lactam and ester carbonyls.

124
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1t was dissolved in ethyl 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 ethy| 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

of 10‘-ethczxycarbonyloxyethyl 6-(D-a-aminophenylacetamido)penicillinate (94 g), MP
171°-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-Asp «—L-His HC—CHCHg

L-alys—D-0rn-—sL-Ile

I I
L-1le+—D-Glu«—L-Leu -——C————<_
8

bacitracin A

Chemical Abstracts Registry No.: 140587-4;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 1953
Bacitracin Kayaku Japan -
Bacitracin Upjohn u.s. -
Batrax Gewo W. Germany -
Cicatrin Calmic U.K. -
Cicatrex Wellcome W. Germany -
Enterostop Schiapparelli Italy -
Fortracin A.L. Labs u.s. -
Hydroderm Merck Sharpe & Dohme U.K. -

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

Raw Materials

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 aqgueous 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 its 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 eluting
the adsorbed bacitracin from the resin with a weak base.

Bacitracin recovery is described in U.S. Patents 3,795,663 and 4,101,5639.

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: Y-Amino-3-(pchloropheny!)butyric acid
Common Name: —

Structural Formula: a

CH
9( ‘$H=
HN COOH

Chemical Abstracts Registry No.: 1134470

Trade Name Manufacturer Country Year |ntroduced
Lioresal Ciba-Geigy Switz. -
Lioresal Ciba-Geigy W, Germany 1971
Lioresal Ciba-Geigy U.K. 1972
Lioresal Ciba-Geigy France 1974
Lioresal Ciba-Geigy Italy 1974
Lioresal Ciba-Geigy u.s. 1977
Lioresal Ciba-Geigy Japan 1979
Gabalon Daiichi Japan 1979
Baclon Medica Finland -
Spastin Yurtoglu Turkey -

Raw Materials
B-(p-Chlorophenyl)glutaric Acid Imide
Sodium Hydroxide
Bromine

Manufacturing Process

42.45 g of (-(p-chlorophenyl)glutaric acid imide are stirred into a solution of 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 ml 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°t0 25°C. Thereaction solution is then cautiously adjusted with concentrated hydrochloric
acid to pH 7. whereupon finely crystalline y-amino-3-(p-chlorophenyl)butyric acid settles out.
To purify it, it is recrystallized from water. Melting point is 206° to 208°C.

References

Merck Index 939

Kleeman & Engel p. 71

PDR p. 894

OCDS Vol. 2 p. 121 (1980)

DOT 8 (2) 49 (1972)

I.N.p. 114

REM p. 925

Keberle, H., Faigle, J.W. and Wilhelm, M.; U.S, Patent 3,471,548: October 7, 1969; assigned
to Ciba Corporation

Keberle, H., Faigle, J.W. and Wilhelm, M.; U.S. Patent 3,634,428; January 11, 1972: assigned
to Ciba Corporation

BARBEXACLONE

Therapeutic Function: Antiepileptic

Chemical Name: (—)-N-0-Dimethylcyclohexaneethylamine compound with 5-ethyl-56-phenyl-
5-phenylbarbituric acid

Common Name: —

Structural Formula: H
o NYO ey
HCag oNH . O—CHZ—CH—NH—CH;;
0
Chemical Abstracts Registry No.: 4388-82-3
Trade Name Manufacturer Country Year Introduced
Maliasin Knoll Italy 1983

Raw Materials

Phenyl Ethy! Barbituric Acid
1-Cyclohexyl-2-methylamino Propane Hydrochloride

Manufacturing Process

25.4 g of sodium salt of phenyl ethy! barbituric acid and 19.1 g of 1-cyclohexyl-2-methyl-
amino propane hydrochloride are boiled under reflux in a mixture of 125 cc of acetic acid
ethyl ester and 125 cc of ethanol. 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 42.5 g of the salt of 1cyclohexyl-2-
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methylamino propane and of phenyl ethy| barbituric acid are obtained in crystalline form,
Its melting point is 130°-133°C.

References

Kleeman & Engel p. 73
I.N.p. 115
Suranyi, L.; U.S. Patent 3,210,247; October 5, 1965; assigned to Knoll A.G.

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.: 9039-616

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 agueous solution
of the snake 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.

References

Merck Index 1010

DOT 18 (4) 169 (1982)

I.N.p. 117

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
Beclamid 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 gallon lined jacketed kettle provided with cooling is charged with 100 lb of benzyl-
amine and 150 liters of water. The mixture is cooled to 5°C and with stirring 119 Ib of
B-chloropropiony! chloride and a solution of 45 Ib 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 9.56. 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 gallons 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. Melting
point 92° to 93°C.

References

Merck Index 1017
Kleeman & Engel p. 74
I.N.p. 118

Cassell, R.T. and Kushner, S.; U.S. Patent 2,5669,288; September 25, 1951; assigned to
American Cyanamid Company

BECLOMETHASONE DIPROPIONATE

Therapeutic Function:  Topical anti-inflammatory; glucocorticoid
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Chemical Name: 9-chloro-115,17,21-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 Aben & Hanburys U.K. 1972
Cleniderm Chiesi |taly 1974
Sanasthmy] Glaxo W. Germany 1975
Becotide Glaxo France 1976
Beconase Glaxo W. Germany 1976
Vanceril Schering U.S. 1976
Beclotide Nasal Glaxo Italy 1977
Becotide Glaxo Japan 1978
Aldesin Shionogi Japan 1978
Beclovent Glaxo U.S. 1979
Becotide Glaxo Switz. 1981
Becloforte Allen & Hanburys UK. 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 U.s. -
Becotide Pliva Yugoslavia -
Betozon Ohta Japan -
Betozon Ono Japan -
Bronco-Turbinal Valeas Italy -
Clenil Chiesi Italy -
Dermisone Beclo Frumtost Spain -
Entyderma Taivo Japan -
Gnadion Pliva Yugoslavia -
Hibisterin Nippon Zoki Japan -
{nalone Lampugnani Italy -
Korbutone Nippon Glaxo Japan -
Proctisone Chiesi Italy -
Propaderm Duncan Italy -
Propavent Glaxo U.K. -
RinoClenil Chiesi Italy -
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

1683-MethyI-1,4-pregnadiene-118,17,21triol-3,2-dione-21-acetate
Methane Sulfonyl Chloride

Sodium Methoxide

N-Chlorosuccinimide

Perchloric Acid

Manufacturing Process

6 grams of 168-methyl-1,4-pregnadiene-113,172,21-triol-3,20-dione-21-acetate is dissolved

in a mixture of 35 ml 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 m] of 5% aqueous sodium bicarbonate and finally
with 360 ml 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 164-
methyl-1,4,9(11)-pregnatriene-11¢,21-diol-3,20-dione-21-acetate.

Hydrolysis of the acetate ester with alkali, e.g., sodium methoxide in methanol, affords the
free alcohol, 163-methyl-1,4,9(11)-pregnatriene-17a, 21-diol-3,20-dione. To a suspension of
3 grams of 1683-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 ml of a per-
chloric acid solution prepared by dissolving 0.548 ml 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 m! of water is then added with stirring. This mixture is held at 0°C for about
one hour. The precipitated 168-methyl-1,4-pregnadiene-Sa-chloro-115,17a,21-triol-3,20-
dione-21-acetate is recovered by filtration. A solution of 250 mg of the chlorohydrin in 5 ml
of 0.25N perchloric acid in methanol is stirred for about 18 hours at room temperature to
produce 168-methyl-Sa-chloro-118,17a,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., WendJer, 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 cu,nucu(cu,)’

(o)

—

COCH,

Chemical Abstracts Reglstry No.: 3955201-7

Trade Name Manufacturer Country Year Introduced
Bentos Kakenyaku Kakko Japan 1983

Raw Materials

2-Acetyl-7-hydroxybenzofuran
Epichlorohydrin
Isopropylamine

Manufacturing Process

To 8.8 g of 2-acetyl-7-hydroxybenzofuran were added 80 ml of epichlorohydrin and 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 175°to 176°C/0.7 mm Hg. 6 g of the product was dissolved in 30 m! of ethanol
and to the solution was added 10 mi 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-acetyl-7-(2-hydroxy-3-isopropyl-
aminopropoxy )benzofuran having a melting point of 115°C.

References

Merck Index 1022

DFU 6 (10) 601 (1981)

1to, K., Mashlko, |.,Kimura, K.and Nakanishi, T.; U.S. Patent 3,853 923; December 10, 1974;
assigned to Kakenyaku Kakko Co., Ltd.

BEKANAMYCIN SULFATE

Therapeutic Function: Antibacterlal

Chemical Name: D-Streptamine, O-3-amino-3-deoxy-0-D-glucopyranosy!-{1-6)-0-(2,6di-
amino-2 6-dideoxy-0-D-glucopyranosyl-{1—>4)] -2-deoxy sulfate {1:1)

Common Name: Aminodeoxykanamycin
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Structural Formula:

CH,,OR
HO 2 °
H,N
GRR 2 on
no% (base)
RO o
'Y
NS
N
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 1980
Coltericin Argentia Argentina -
Kanendomicina Lefa Spain -
Kanendos Crinos Italy -
Visumetazone Antibiotica ISF Italy -
Visumicina ISF Italy -

Raw Materials

Bacterium S. Kanamyceticus
Nutrient Broth

Manufacturing Process

200 liters of the medium containing 2.0% starch, 1.0% soybean meal, 0.06% KCI!, 0.05%
MgSQq47H0, 0.3% NaCl, 0.2% NaNOj was placed in the 400 liter 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-
myceticus (a selected subculture of K2-J strain) and tank-cultured at 27°-29°C. As antifoam,
soybean oil (0.04%) and silicone (0.04%) were added. The broth after 48 hours was found

to contain 250 mcg/ml of kanamycin,

A portion (950 ml) of the rich eluate was adjusted to pH 6.0 by the addition of sulfuric acid.
Ultrawet K (7.0 g) in 70 ml| 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 ml methanol. 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, 1961 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: 0-Hydroxy-0-phenylbenzene acetic acid-2-(diethylamino)ethy! ester
Common Name: [-Diethylaminoethylbenzilate hydrochloride

Structural Formula: CgHs OH

CCOOCH,CHoN (CpHy) o (base)
Cells

Chemical Abstracts Registry No.: 57-374; 302409 (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.1. U.K. -
Deprol Wallace u.s. -
Lucidil Smith & Nephew U.K. -
Morcain Tatsumi Japan -
Nutinal Boots U.K, -
Parasan MedIx Spain -
Parpon Santen Japan -
Phobex Lloyd - -
Phobex Dabney & Westerfield - -

Raw Materials

Ethy! 8enzilate B-Diethylaminoethanol
Sodium Hydrogen Chloride

Manufacturing Process

114 parts of ethyl benzilate, 175 parts of S-diethylaminoethanol 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 0il 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 ethanol 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 the solution changed from yellow to deep red. The residue was dissolved in 500 parts
of ether, washed once with dilute brine, and three times with water, dried over sodium sul-
fate and finally dried over calcium sulfate. 500 parts of a saturated solution of HCI in abso-
lute 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 recrystallization 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: o-hydroxy-a-phenylbenzeneacetic acid 2-(ethylpropylamino)ethy! ester
hydrochloride

Common Name: 2-Ethylpropylaminoethy! diphenylglycollate hydrochloride

Structural Formula: CeRg_ OH /cﬂzcus
s CCOOCHa CHoN (base)
Cells CH,CHoCH,

Chemical Abstracts Registry No.: 320255-9; 22487-42-9 (Base)

Trade Name Manufacturer Country Year Introduced

Brizin Beecham U.K. 1973

Raw Materials

Sodium Methoxide Methyl a,0-diphenyl Giycollate

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 methy! o,a-diphenyl-
glycollate (11 grams) and 2-ethylpropylaminoethanol (6 grams) in light petroleum (150 ml,
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 1N hydrochlo-
ric acid (3 x 30 ml).

The acid extracts (after washing with 50 ml ether) were made alkaline with aqueous BN
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)

IN.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-enzyl-1H-indazol-3-yl-oxy] -acetic acid with 118,17, tri-
hydroxy pregn-4-ene 3 20-dione

Common Name: Ester of Bendazac with hydrocortisone

Structural Formula:
O\\C,CHz—O—CO-CHz-O ,N\N’CHZ‘Q

Chemical Abstracts Registry No.: 53716431

Trade Name Manufacturer Country Year Introduced
Versacort Angelini Italy 1978

Raw Materials

Hydrocortisone
Bendazac Chloride:[(1-benzyl-1H-indazol-3-yl)oxy] acetic acid chloride

Manufacturing Process

Hydrocortisone (25 g) and Bendazac chloride (21 g) are suspended in anhydrous dioxane (250
ml). Pyridine (6 mI) is added and the solution 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 distilled water
(2,500 ml). 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-benzyl-1H-indazol-3-yl)oxy]acetic acid
Common Name: Bendazolic acid

Structural Formula: f"zcs"s
LN
| |

QCH,COOH
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Chemical Abstracts Registry No.: 2018755-7

Trade Name Manufacturer Country Year Introducad
Versus Angelini Italy 1970
Zildasac Chugai Japan 1979
Hubersil Hubber Spain -
Versus Werfft Chemie Austria -

Raw Materlals

1-Benzyl-3-0xy-indazole
Chloroacetonitrile
Hydrogen Chloride

Manufacturing Process

11 grams of the sodium salt of 1-benzyl-3-oxy-indazole are dissolved in 70 ml of absolute
ethanol by heating the resulting solution to boiling and stirring. 3.5 grams of chloroaceto-
nitrile dissolved in 5 ml| 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 456 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 HCI. 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,CO,, it is precipitated
again with dilute HCI. After crystallization from ethanol, 1-benzyl-indazole-3-oxyacetic
acid is obtained. It has a melting point of 160°C,

References

Merck Index 1033

Kleeman & Engel p. 79

OCDS Vol. 2 p. 351 (1980)

I.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-(trifluoromethyl)-2H-1,2,4-benzothiadiazine-
7-sulfonamide 1,1-dioxide

Common Name: Bendrofluazide, Benzydroflumethiazide, Benzylhydroflumethiazide
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Structural Formula: o 0

HpNS0, ﬁ ~NH
FaC N)\ CHaCgHyg
B

Chemical Abstracts Registry No.: 73-48-3

Trade Name Manufacturer Country Year Introduced
Naturetin Squibb uU.s. 1959
Sinesalin 1.C.I. W. Germany -
Naturine Leo Leo France 1961
Benuron Bristol uU.s. 1965
Aprinox Boots U.K. -
Benzide Protea Australia -
Berkozide Berk U.K. -
Bristuric Bristol u.s. -
Bristuron Bristo! - -
Centyl 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 Italy -
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-Disulfonyichloride—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] chloride 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 sulfate. 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-trifluoromethyl-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-Benzyl-6-Trifluoromethyl-7-Sulfamy/-3,4-Dihydro-1,2,4-Benzothiadiazine-
1,1-Dioxide—6.4 grams of 5-trifluoromethyl-2,4-disulfamylaniline is dissolved in 12 m| 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)—8.6 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 3,265,673.
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Lund, F., Lyngby, K. and Godtfredsen, W.O.; 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-Trifluoromethylphenyt)-2-(Bbenzoyloxyethyl)aminopropane
Common Name: —

Structural Formula: cH,

i
€O-0=CHz—CH;-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
Benzoyl 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 4.7N hydro-
chloric ether and a solution of 14 parts of benzoyl 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 recrystal)ization from 230 parts of
ethy! acetate, there were obtained 15 parts of 1-(m-trifluoromethylpheny!)-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 is poured off and dried. After
the ether is eliminated, 9 parts of 1-(m-trifluoromethylpheny!)-2-{foenzoyloxyethyl)amino
propane are obtained; the base is a colorless oil.
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BENFURODIL HEMISUCCINATE

Therapeutic Function: Coronary vasodilator, cardiotonic

Chemical Name: succinic acid monoester with 4-[2-(1-hydroxyethyl)-3-methyl-6-benzo-
furanyl] -2(5H)-furanone

Common Name: —

Structural Formula:

oy
c,j/oj ‘/\ro CHOOCCH,CH,COOH
RAIgR |
7 CHj
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 Italy 1981
Eucilat Clin-Comar-Bila France -

Raw Materials

4-(4-Methoxyphenyl)-2-0x0-2 5-dihydrofuran Chloroacetone
Aluminum Chloride Acetyl Chloride
Sodium Borohydride Hydrogen Chloride

Succinic Anhydride
Manufacturing Process

(A) Preparation of 4-(3-Acetyi-4-Hydroxyphenyl)-2-Oxo-2,5-Dihydrofuran (1567 CB):

A solution of 57 grams of 4-(4-methoxyphenyl)-2-0x0-2,5-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-Ox0-2,5-Dihydrofuran: 5.45
grams (0.025 mol) of compound 1567 CB prepared according to (A) dissolved in 50 ml

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 chloracetone 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. 1t has the form of yellow needles
(4 grams yield: 63%). MP = 155°-157°C.

{C) Preparation of 2-Acety!-3-Methyl-5-(2-Ox0-2,5-Dihydro-4-Furyl)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 dissolves. 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 1667 CB and chloracetone are caused to react as in (B), the mineral salts
subsequently filtered, 12 m] 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-Methy!-5-(2-Oxo-2,5-Dihydro-4-Furyl)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 m! of methylene chloride, 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-Methy(-5-(2-Ox0-2,5-Dihydro-4-Furyl)Benzo [b] -
Furan (409, CB): 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
ethyl acetate (9.35 grams). MP, = 144°C (measured after drying at 90°C and 0.1 mm).
Yield: 77%. The product yields an equimolecular compound with morpholine. MP. = 136°C
(from ethyl acetate).
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BENORYLATE

Therapeutic Function: Analgesic, antiinflammatory, antipyretic
Chemical Name: 2-(acetyloxy)benzoic acid 4-(acetylamino)phenyl ester
Common Name: Fenasprate; p-N-acetamidopheny! acetylsalicylate

Structural Formula: OCOCH

Chemical Abstracts Registry No.: 5003-48-5

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 | npharzam Belgium -
Salipran Bottu France -
Sinalgin Robin Italy -
Triadol Sterling Heath U.K. -
Winorylate Sterwin Espanola Spain -

Raw Materials

N-Acetylp-aminophenol
Acetyl Sallcoy! Chloride

Manufacturing Process

Example 1: 565 grams of N-acetyl-p-aminophenol were slurried with 400 m| of water and
cooled to 10°C. 125 ml of 20% sodium hydroxide were slowly added to the mixture with
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stirring, the temperature being maintained between 10° and 156°C. To the solution obtained,
75 grams of acetyl salicoy! 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 acetyl 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 acetyl salicyclic acid ester of N-acetyl-p-aminophenol crystallized
from ethanol.

References

Merck Index 1043

Kleeman & Engel p. 82

DOT 8 (6) 208 (1972)

I.N.p. 123

Robertson, A.; U.S. Patent 3,431,293; March 4, 1969; assigned to Sterling Drug, Inc.

BENOXAPROFEN

Therapeutic Function: Antiinflammatory, analgesic
Chemical Name: 2-(2-p-Chlorophenyl-5-benzoxazolyl)propionic acid

Common Name: —

Structural Formula: o
<, 1L
N (}HCO:H

CH,

Chemical Abstracts Registry No.: 51234-28-7
Trade Name Manufacturer Country Year Introduced
Opren Dista Lilly U.K. 1980
Coxigon Lilly W. Germany 1981
Inflamid Lilly France 1981
Coxigon Lilly Switz. 1982
Coxigon Schweiz. Serum | Switz, 1982
Oraflex Lilly u.s. 1982

Bexopron Lilly - -

Raw Materials

Ethyl-2-(3-hydroxy-4-aminophenyl)propionate
p-Chlorobenzoyl Chloride

Manufacturing Process

The B6-benzoxazolyl analog of the 5-benzoxazoly!l product is prepared as follows:
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fa) Ethy! 2-(2-pchloropheny!-6-benzoxazoly/)propionate: A solution of ethyl 2-(3-hydroxy-
4-aminophenyl)propionate (2.5 g) In pyridine (16 m]) was treated with p-chlorobenzoy!
chloride {1.65 ml) at 5°C. After stirring for 2 hours at room temperature the solution was
evaporated to dryness.

The residue was heated at 220°C until no more water was evolved, then was allowed to cool.
This yielded ethy] 2-(2-p-chlorophenyl-6-benzoxazolyl)propionate.

(b) 2-(2-p-Chloropheny!-6-benzoxazoly!propionic acid: A solution of ethyl 2-(2-pchloro-
phenyl-6-benzoxazolyl)propionate (4 g) in aqueous 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-(2pchlorophenyl-6-benzoxazolyl)pro-
pionic acid, MP 196°C.
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Evans, D., Dunwell, D.W. and Hicks, T.A.; U.S. Patent 3,912,748; October 14, 1975; assigned
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BENOXINATE HYDROCHLORIDE

Therapeutic Function:  Topical anesthetic
Chemical Name: 4-amino-3-butoxybenzoic acid 2-(diethylamino)ethy! ester hydrochloride

Common Name: Oxybuprocaine

Structural Formula: COOCH,CH,N(CoH, )y
(base)
OCH,,CH,CH, O,
NHp
Chemical Abstracts Registry No.: 5987-82-6; 99434 (Base)
Trade Name Manufacturer Country Year introduced
Dorsacaine HCI Dorsey U.s. 1953
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 Collado Spain -
Collu-Blache Chauvin-Blache France -
Conjuncain Mann W. Germany -
Lacrimin Santen Japan -
Minims Benoxinate Smith & Nephew  U.K. -
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 (ethyl 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 160°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 2.5 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 256 cc of thionyl chloride. The excess of thionyl 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 recrystallization 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-fluorophenyl)-4-0xobutyl] 4-piperidiny!] -1,3-dihydro-2H-benz-
imidazol-2-one

Common Name: Benzperidol

Structural Formula:
pe <)
O
N\fo
NH

Chemical Abstracts Registry No.: 2062-84-2

Trade Name Manufacturer Country Year Introduced
Frenactil Clin-Compar-Byla France 1965
Gliahimon Tropon W. Germany 1966
Anquil Janssen U.K. 1973

Raw Materials

v-Chloro-4-fluorobutyrophenone
1-(4-Piperidyl)-2-benzimidazoline HCI

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-methyl-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-fluorobenzoyl)-
propyl] -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: CHy
{ N éucuzo Q
CligCqllg
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

o0-Benzylphenoxy-Bchloropropane
Piperidine

Manufacturing Process

A mixture of 26.1 g of 0 benzylphenoxy-B-chloropropane 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 to 200

ml 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 ml, 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 0-benzylphenoxy-3-N-piperidinopropane, 41 g, obtained is dissolved
in 100 m] 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 solution is washed
with water, 4 x 50 ml, 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,p

HOCH, CHCONHNHCH, OH

Chemical Abstracts Registry No.: 322-350

Trade Name Manufacturer Country Year Introduced
Madopar Roche Italy 1974
Madopar Roche U.K. 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

35.56 grams of DL-seryl-hydrazide hydrochloride was dissolved in 350 m] 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 hydrochloride, 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
52-65 grams. It was then immediately mixed with 160 ml 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 ethanol and
absolute ether. The so-obtained DL-seryl-(2,3,4-trihydroxy-benzyl)-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-hydroxyphenyl)-1-oxopropy!] amino]benzoic
acid

Common Name: N-Benzoyl-L-tyrosylp-aminobenzoic acid
Structural Formula: g o

Pl
uo—O—cuz—g—cm COOH
NH

|
c=0
|
Cglts

Chemical Abstracts Registry No.: 37106-97-1

Trade Name Manufacturer Country Year Introduced
PFD Oral Sol Eisai Japan 1980

PFT Roche Roche Switz. 1982
Chymex Adria u.s. -

Raw Materials

L-Tyrosine N-Methylmorpholine
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, 0.056 mol) and
200 m| 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 CClg (3 X 100 ml at reflux, discarded)
and then dissolved in ethyl acetate (200 mi) 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 hydrochloride.

A solution was made of N-benzyl-L-tyrosine (6.7 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 m]
of THF and 0.38 g of p-toluenesulfonic acid (2 mmols) were added, and the temperature al-
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] methanol and 40 ml water, to give 6 g (74%) of pro-
duct, N-benzoyl-L-tyrosylp-aminobenzoic acid, MP 240°-242°C,
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De Benneville, P.L. and Greenberger, N.J.; U.S. Patent 3,745,212; July 10, 1973; assigned to
Rohm & Haas Co.
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BENZBROMARONE

Therapeutic Function:  Uricosuric, antiarthritic
Chemical Name: (3,5-dibromo-4-hydroxyphenyl)-(2-ethyl-3-benzofuranyl)methanone
Common Name: —

Structural Formula:

c
i
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 u.s. -
Hipuric Labaz - -
Max-Uric Labinca Argentina -
Minuric Labaz - -
Narcarlcin Heumann W. Germany -
Normurat Grunenthal W. Germany -
Obaron Mepha Switz, -

Raw Materials

Chloroacetone
Hydrazine Hydrate
Bromine

Salicyclic Aldehyde
Anisoyl Chloride

Manufacturing Process

The propyl 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 ethyl chloromethyl ketone {106.5 grams) (methyl chloromethyl 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 135°C
under 15 mm Hg. A mixture is then prepared as follows: 215 grams of 2-propiony!
coumarone, 550 cc of diethylene glycol 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 aqueous
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-propyl coumarone, 55 cc of carbon sulfide and 14 grams
of anisoy! chloride. The mixture is cooled by means of iced water and 21.5 grams of stan-
nic chloride 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-anisoy! 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 2-propyl-3-hydroxybenzoyl coumarone is obtained, melting at 123°C. Then the
dibromo counterpart of benzbromarone may be prepared as follows: 8.05 g of 3-ethyl-2-p-
hydroxybenzoy] 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-ethyl 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 3-tetramethylbutyl)-phenoxy] ethyl] ben-
zenemethanaminium chloride

Common Name: —

Structural Formula:
cu3 cu3

CHSCCllzc OCH20H20CH2CH2NCH2—©

CHS (.‘H3
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Chemical Abstracts Registry No.: 121540

Trade Name Manufacturer Country Year Introduced
Phemerol Parke Davis U.s. 1942
Premithyn Flint U.S. 1959
Benzalcan Siegfried Switz. -
Dalidyne Dalin u.s. -
Desamon Streuli Switz. -
Hyarom Teva Israel -
Sterilette Farmitalia Carlo Urba Italy -

Uni Wash United u.s. -

Raw Materlals

p-Diisobutylphenol Dichlorodiethy! Ether
Benzyl Chloride Dimethylamine

Manufacturing Process
A mixture of 32 g of p-(a,&,y,y-tetramethylbutyl)phenoxyethoxyethyl-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-diisobutylphenol, dichlorodiethyl ether and dimethyl-
amine,
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Bruson, H.A.; U.S. Patents 2,115,250: April 26, 1938; 2,170,111; August 22, 1939; and
2,229 024; January 21, 1941; all assigned to Rohm & Haas Co.

BENZOCTAMINE HCI

Therapeutic Function: Sedative, muscle relaxant
Chemical Name: N-Methyl-9,10-ethanoanthracene-9(10H)-methanamine
Commeon Name: —

Structural Formula: CHyNHCH,

SCO I

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 UK. 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 9:10-dihydro9:10-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 dissolved in 150 cc of ethanol 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-
drochloric acid. The 9-methylamino-methyl9:10dihydro-9:10-ethano-(9:10)-anthracene
hydrochloride crystal)izes immediately; after crystallization from methanol it melts at
320°-322°C.
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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:
CH3CHp CHp CBa NE ~©— COO(CHpCH,0) gCHj

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 Ethyl 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 monomethy! 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 sol-
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 dissolved 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;0{CH, C&OlnC&C%OOCAQNHCH;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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Matter. M.; U.S. Patent 2,714,608, August 2, 1955; assigned to Ciba Pharmaceutical Prod-
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BENZPHETAMINE HYDROCHLORIDE

Therapeutic Function: Antiobesity
Chemical Name: N-a-dimethyl-N-(phenylmethyl)benzeneethanamine hydrochloride
Common Name: —

Structural Formula: CHy
Ct 5cnzcmllcrr2csﬂ gHCH
CHy
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Chemical Abstracts Registry No.: 5411-22-3; 166-08-1 (Base)

Trade Name Manufacturer Country Year Introduced
Didrex Upjohn U.S. 1960
Inapetyl Upjohn France 1969
Didrex Upjohn UK. -

Raw Materials

d-Desoxyephedrine Hydrochloride Sodium Hydroxide
Benzyl Chloride Hydrogen Chloride

Manufacturing Process

Fifty grams of d-desoxyephedrine hydrochloride 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 resulting
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-methyl-N-benzyl-3-pheny!-
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 np'® 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-phenylisopropyl-
amine hydrochloride precipitated from the reaction mixture as an oil which was crystallized
from ethyl acetate to give crystals melting at 129° to 130°C.
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BENZPYRINIUM BROMIDE

Therapeutic Function: Cholinergic
Chemical Name: 3-[[{Dimethylamino)carbonyl]oxy]-1-(phenylmethy!)pyridinium bromide
Common Name: —

Structural Formula: R
]

*N
=
O "
Z"™ cocN (cigdy
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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

Dimethylcarbamyl Chloride
3-Pyridol
Benzyl Bromide

Manufacturing Process

56 grams of dimethylcarbamy! chloride were gradually added over a period of 50 minutes to
a solution of 45 grams of 3pyridol 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 wasthen 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 dimethylcarbamyl ester of 3-pyridol.

60 grams of the ester prepared as above described were dissolved in 225 cc of benzene and
92 5 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 alcohol, adding benzene and then evaporating the mixture to dryness under vacuum,
The yellow 0il thus obtained was then dissolved in a mixture of 300 cc of benzene and 55 cc
of absolute alcohol 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)-pyridinium bromide,
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Wuest, HM.; 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-1,3,4,6,7,11b-hexahydro-9,10-dimethoxy-2H-
benzo[a] quinolizine-3-carboxamide

Common Name: —

Structural Formula: ococil,
CON(CHg )

CHz0 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 u.s. -

Raw Materials

2-0x0-3-carboxy-9,10dimethoxy-1,2,3,4,6,7-hexahydro-11b-H-benzopyridocoline
Diethylamine

Hydrogen

Hydrogen Chloride

Manufacturing Process

According to U.S. Patent 3,055,894, a solution consisting of 3.4 grams (0.01 mol) of 2-
ox0-3-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 50°C in order to remove
the xylene solvent, and the residual oil so obtained was cooled to approximately 5°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 yellow crystals of 2-ox0-3-(N,N-diethylcarboxamido)-9,10-dimethoxy-1,2,3,4,6,7-hexa-
hydro-11b-H-benzopyridocoline, MP 150°-152°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 methanol and the resulting solution was allowed to cool
to room temperature. After removal of all 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 vield 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 solid {mixture of the axial and equatorial forms).

A mixture consisting of 2 grams of 2-hydroxy-3-(N,N-diethylcarboxamido)-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 filter
funnel, was then converted to the corresponding free base by distribution in 10 ml of a
benzene-aqueous 5% sodium carbonate system. The product recovered from the benzene
extracts was then recrystallized from diisopropy! ether to afford 1.46 grams of 2-acetoxy-
3-(N,N-diethylcarboxamido)-9,10-dimethoxy-1,2,3,4,6,7-hexahydro-11b-H-benzopyridocoline
(CH,CO00-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.,

Inc.

Lombardino, J.G. and McLamore, W.M.; U.S. Patent 3,055,894; September 25, 1962;

assigned to Chas. Pfizer & Co., Inc.

Therapeutic Function:

Chemical Name: 6-chloro-3-{[(phenylmethyl)thio] methyl)-2H-1,2,4-benzothiadiazine-7-

BENZTHIAZIDE

Diuretic, antihypertensive

sulfonamide 1,1-dioxide

Common Name: —

Structural Formula:

Trade Name

Exna
Dytide
Diteriam
Adqguatag
Edemex
Lemazide
Adquapres
Adquastat
Adquatag
Decaserpy!
Dihydrex
Exosalt
Fovane
Hydrex
Hy-Drine
Proaqua
Regulon
Tensimic
Urese

Raw Materials

Hzﬂsozﬁ
Cl

Chemical Abstracts Registry No.: 91-338

Manufacturer

Robins

SK&F

Roussel

Tutag

Savage
Lemmon
Coastal
Lemmon
Reid-Provident
Roussel

Astra

Bayer

Taito Pfizer
Trimen Labs
Zemmer

Reid Provident
Yamanouchi
Roussel

Pfizer

2 .4-Disulfamyl-5-chloroaniline
Chloroacetaldehyde

Benzyl mercaptan

5CH206H5

Country

Sweden

Japan

Year Introduced

1960
1960
1962
1965
1970
1970
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Manufacturing Process
The preparation of the dihydro analog is as follows:

A} Preparation of 3-Chloromethyl-6-Chloro-7-Sulfamy!-3,4-Dihydro-Benzothiadizine-1,1-
Dioxide—To 8 m] of 40-560% chloroacetaldehyde aqueous solution and 7 ml of dimethyl-
formamide are added 10 grams of 2,4-disulfamyl-5-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 228°-230°C.

{B) Preparation of Benzyithiomethyl-6-Chloro-7-Sulfamy!-3,4-Dihydrobenzothiadiazine-1,1-
Dioxide—A mixture of 3-(chloromethyl)-6-chloro-7-sulfamyl-3,4-dihydrobenzothiadiazine-
1,1-dioxide (0.02 mol) and benzylmercaptan (0.024 mol) in 20 ml 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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BENZTROPINE MESYLATE

Therapeutic Function: Antiparkinsonism

Chemical Name: 3-(Diphenylmethoxy)-8-methyl-8-azabicyclo[3.2.1] octane methanesul-
fonate

Common Name: Tropine benzohydryl ether methanesulfonate, Benztropine methanesulfo-
nate (See also Benzatropine Mesylate)

Structural Formula: N/cﬂs

AP

ock CH,SO,R
Cellg

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 filter and dried. The tropine
benzohydryl 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 ml
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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BEPHENIUM HYDROXYNAPHTHOATE

Therapeutic Function:  Anthelmintic

Chemical Name: N,N-dimethyl-N-{2-phenoxyethyl)benzenemethanaminium hydroxynaphtho-
ate
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Common Name: —

Structural Formula: .+ CHs
©_°CH'CH'—N\cu, 000"
oo
OH
Chemical Abstracts Registry No.: 7181-739
Trade Name Manufacturer Country Year Introduced
Alcopar Wellcome U.K. 1960
Alcopar Wellcome France 1965
Alcopara Burroughs-Wellcome U.s. 1967
Alcopar Wellcome-Tanabe Japan -
Raw Materials
Chloro-2phenoxyethane Dimethyl Amine
Benzyl Chloride 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 (36 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 agueous sodium hydroxide
(0.6N; 20 ml) and the resulting solution was slowly added to a solution of N-benzyl-N,N-
dimethyl-N-2-phenoxyethylammonium chloride (2.9 grams) in water (5 ml). 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-dimethyl-N-2-phenoxyethylammonium
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 — <l:u-cu,—o-cn,—cn(cn,)2
CH
\ 2
[

Chemical Abstracts Registry No.: 4957104-2

Trade Name Manufacturer Country Year Introduced
Cordium Riom France 1981
Angopril Cerm France -
Angopril Riom France -

Raw Materials

1-(3-1sobutoxy-2-hydroxy)propyl Pyrrolidine Sodium Amide
N-Benzylaniline Thionyl Chloride

Manufacturing Process

The first step involves the preparation of 1-(3-isobutoxy-2-chloro)propyl pyrrolidine as an in-
termediate. 345 m| of thiony! chloride dissolved in 345 m] of chloroform are added,drop by
drop, to 275 g of 1-(3-isobutoxy-2-hydroxy)propyl pyrrolidine dissolved in 350 m| 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 chloroform 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 isextracted
twice with 2560 ml of diethyl 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?4 = 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-benzylaniline in 500 m] 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 ml 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. Theorganic phase isseparated and extracted with an aqueous solution of hydrochloric
acid.

After twice washing with 100 m] of diethy] ether, the aqueous phase is made alkaline with
50% caustic soda solution. Theliberated base is twice extracted with 150 m| of diethy! 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 = 1,5538. 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-116,17,21-trihydroxy-168-methylpregna-1,4-diene-3,20-dione
Common Name: —

CH, O/
Structural Formula: 12

c=0

Chemical Abstracts Registry No.: 378-44-9

Trade Name Manufacturer Country Year Introduced
Celestone Schering U.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 101 {taly -
No-Rheumar Janus Italy -
Pertene Vita Vita Italy -
Rinderon Shionogi Japan -
Sanbetason Santen Japan -
Sclane Promesa Spain -
Unicort Unipharm |srael -
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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Amiard, G., Torelli, V. and Cérede, J.; U.S. Patent 3,104,246; September 17, 1963; assigned
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BETAMETHASONE ACETATE

Therapeutic Function: Glucocorticoid

Chemical Name: 9-fluoro-115,17,21-trihydroxy-163-methylpregna-1,4-diene-3,20-dione-21-
acetate

Common Name: —

Structural Formula:

(base)
Chemical Abstracts Registry No.: 987-246
Trade Name Manufacturer Country Year Introduced
Celestone Soluspan Schering U.S. 1965
Betafluorene Lepetit France -
Celestone Cronodose Essex Italy -

Raw Materials
170,21 -Dihydroxy-163-methyl-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 9a-Bromo-118,17a,21-Trihydroxy-163-Methy!-4-Pregnene-3,20-Dione 21-
Acetate: To a mixture of 620 mg of 17x,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 m] 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-115,17¢,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-1643-
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 0.215 N methanolic sodium methoxide. After 10
minutes at 25°C, 0.2 ml of acetic acid was added and the methanol 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
98,118-epoxy-17a,21-dihydroxy-168-methyl-4-pregnene-3,20-dione 21-acetate.

Preparation of 9o-Fluoro-118,17x,21-Trihydroxy-168-Methy!-4-Pregnene-3,20-Dione 21-
Acetate: To a solution of 200 mg of 93,115-epoxy-17«,21-dihydroxy-165-methyl-4-pregnene
3,20-dione 21-acetate in 2 ml of chloroform and 2 mi of tetrahydrofuran in a polyethylene
bottle at -80°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 ml 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 9a-fluoro-118,17¢,21-trihydroxy-1643-
methyl-4-pregnene-3,20-dione 21-acetate.

Preparation of 9o-Fluoro-118,17a,21-Trihydroxy-168-Methyi-1,4-Pregnadiene-3,20-Dione
21-Acetate: 100 mg of 9o-fluoro-115,17,21-trihydroxy-168-methyl-4-pregnene-3,20-dione
21-acetate was treated with selenium dioxide to produce the corresponding Sa-fluoro-118,
17a,21-trihydroxy-1648-methyl-1,4-pregnadiene-3,20-dione 21-acetate. Alternately, Bacillus
sphaericus may be utilized.
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BETAMETHASONE BENZOATE

Therapeutic Function: Glucocorticoid

Chemical Name: 9-Fluoro-11f3,17,21-trihydroxy-168-methylpregna-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 U Ss. 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 us. -

Raw Materials

Betamethasone
Methyl Orthobenzoate

Manufacturing Process

A mixture of 50 g of betamethasone, 50 cc of dimethylformamide, 50 cc of methy! 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 methyl orthobenzoate are almost completely elimi-
nated under vacuum at moderate temperature. The residue is chromatographed on a column
of 1,500 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 methanol 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.
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BETAMETHASONE DIPROPIONATE

Therapeutic Function: Glucocorticoid
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Chemical Name: —

Common Name: —

Structural Formula: HsC2—CO—0—CHy _0
HO .-0—CO—CyHs
. CH3
H
0
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
Betnesol 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 uU.S. -
Vanceril Schering U.S. -

Raw Materials

9a,Fluoro-113-hydroxy-168-methyl-17a,21-(1"-ethyl-1’-ethoxymethylenedioxy ) preg-
na-1,4-diene-3,20dione

Acetic Acid

Propionyl Chloride

Manufacturing Process

A solution of 9a-fluoro-118-hydroxy-168-methyl-17¢,21-{1'ethyl-1’-ethoxymethylenedioxy)
pregna-1,4-diene-3,20-dione (638 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 9¢-fluoro-1103,21-dihydroxy-1683-methyl-17a-propionyloxypregna-1,4-diene-3,
20-dione (361 mg), MP 230°-235°C.

Bethmethasone 17 propionate (812 mg) in pyridine {10 ml) was treated with propionyl 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 21dipropionate (649 mg), MP 117°C (decomposition).
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BETAMETHASONE VALERATE

Therapeutic Function:  Corticosteroid

Chemical Name: 9-fluoro-118,17,21-trihydroxy-164-methylpregna-1,4-diene-3,20-dione-
17-valerate

Common Name: —

Structural Formula:

(base)

Chemical Abstracts Registry No.: 337565-46-3; 38196-44-0 (Divalerate)

Trade Name Manufacturer Country Year Introduced
Valisone Schering u.s. 1967
Beta Dival Fardeco Italy 1978
Beta Val Lemmon U.S. 1980
Cordel Taisho Japan 1981
Betatrex Savage u.s. 1983
Betacort ICN Canada -
Betacorten Trima Israel -
Betaderm K-Line Canada -
Betnesol Glaxo W. Germany -
Betnelan Glaxo U.K. -
Betnevate Daiichi Japan -
Celestan Schering W. Germany -
Celestoderm Cetrane France -
Celestoderm Essex Espana Spain -
Dermosol lwaki Japan -
Dermovaleas Valeas Italy -
Ecoval Glaxo taly -
Metaderm Riva Canada -
Muhibeta Nippon Shoji Japan -
Novobetamet Novopharm Canada -
Procto-Celestan Byk-Essex W. Germany -
Recto-Betnesol Glaxo W. Germany -
Retenema Glaxo UK. -
Rinderon Shionogi Japan -
Rolazote Lando Argentina -

Stranoval Glaxo Italy -
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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¢,21-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 methy! orthovalerate {5 ml) were added
and distillation was continued for 10 minutes. The mixture was then boiled under reflux
for 1.5 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 111 basic alumina (20 grams) to remove traces of unreacted beta-
methasone alcohol, 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 solution 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 9a-fluoro-113,21-
dihydroxy-168-methyl-17a-valeryloxypregna-1,4-diene-3,20-dione (871 mg) as fine needles.
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BETAXOLOL HYDROCHLORIDE

Therapeutic Function: [-Adrenergic blocking agent for cardiovascular problems

Chemical Name: 1-[4-[2-(Cyclopropylmethoxy)ethyl] phenoxy]-3-[{1-methylethyl)amino]-
2-propanol hydrochloride

Common Name: —

Structural Formula:
(CH,)ZCHNHCH,?HCHZOQ—CH,CHZOCW—Q Het

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)ethyl] phenol Epichlorohydrin
Sodium Hydroxide |sopropylamine
Hydrogen Chloride

Manufacturing Process

(1) 1 g of sodium hydroxide pellets (0.025 mol) is added to a suspension of 3.8 g of 4-[2-
{cyclopropylmethoxy)-ethyl] phenol in 30 ml of water. When the solution becomes homoge-
nous, 2.3 ml 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 sodjum sulfate and
evaporated to dryness. The compound is purified by passing it over a silica column, 2.4 g
of 1-[4-[2-{cyclopropyIimethoxy)ethyl] Phenoxy] -2 ,3-epoxy-propane are thus obtained.

{(2) 4.9gofthepreceding compound (0.02 mol) are condensed with 26 m| 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-(2cyclopropylmethoxy)-ethyl] -phenoxy] -3-isopro-
pylamino-propan-2-ol are thus obtained, melting point 70° to 72°C.

The hydrochloride is