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Preface to the fourth edition

The third edition of this book was a great success.
Within less than 18 months it was more or less
sold out, the printed version as well as the elec-
tronic one. So the publishers plagued the authors
to prepare the next edition. Again, our “junior
authors”, Prof. Dr. Bernhard Kutscher and Dr.
Dietmar Reichert, were doing an excellent job in
elaborating the manuscript of about 100 new drug
monographs. Furthermore we took the chance to
carry out numerous additions and corrections. As
a consequence of this extension it was no longer
possible to stay with a “one volume edition” and
we now have the fourth edition with two volumes.

This fourth edition contains 2267 active phar-
maceutical ingredients (“API’s”) including those
which were launched only recently. No funda-
mental changes were made in comparison to the
third edition, which means that the preface, the
acknowledgements and the introduction to the

third edition are also still valid for the new edi-
tion.

We are very grateful to the many readers who
kindly provided us with proposals for corrections.
Again, the authors are deeply indebted to Dr.
Hans-Georg Scharnow and his excellent team
from the FIZ CHEMIE BERLIN, for their contri-
butions to the preparation process of this book.
We also would like to thank Dr. Elisabeth Hillen
and Dr. Guido Herrmann from the Georg Thieme
Verlag for the good cooperation. Finally the
authors are very grateful to the colleagues of the
experienced “ASTA Medica team”, who were
already mentioned in the “Acknowledgements” to
the third edition. In the meantime Dr. Knut Eis
joined this team.

Frankfurt a.M., Autumn 2000 Axel Kleemann
Jürgen Engel



VII

For many years, the second edition of “Pharma-
zeutische Wirkstoffe” has been out of print and
colleagues and friends have asked and plagued us
to publish a new edition. Everyone who has ever
prepared a similar reference book knows how
much energy and enthusiasm has to be put into
such a task besides the “daily job” in industry.
After some hesitation we finally decided to pre-
pare the new edition, in English. Two fortunate
circumstances made things a lot easier.

Firstly, Mr. Willi Plein brought us into contact
with Dr. H.-G. Scharnow of the FIZ CHEMIE
BERLIN1), who was interested in preparing the
new edition as an electronic version by making
use of their specialised know-how and self-devel-
oped software. With this technology we were able
to transform greater parts of the second edition,
especially the formula drawings, into the new
electronic version – thereby establishing an inno-
vative method of book production, making future
new editions much easier to prepare, and also
enabling the publisher to offer a CD-ROM ver-
sion. The FIZ CHEMIE team was successful in
attracting the BMBF2) for this interesting project
and luckily received generous financial support.

Secondly, we persuaded the young colleagues
Prof. Dr. Bernhard Kutscher and Dr. Dietmar
Reichert to take responsibility as “junior authors”
for this book. About a quarter of the workload for
this volume was done by them and furthermore
they have the capability and talent to contribute to
future editions – if hopefully necessary.

The purpose and object of this book are to
establish a link between INN’s3), structure, syn-
thesis and production processes, patent (and liter-
ature) situation, medical use and trade names of
important pharmaceuticals.

This volume contains a collection of 2171
active pharmaceutical ingredients, which are list-
ed alphabetically according to their INN’s. Often
there are still other Generic Names in use, for
example BAN4), DCF5), USAN6), which are
added in brackets under the INN’s and are listed
in the index. In addition to the foregoing editions,
we have added the molecular formulas and
molecular weights as well as the CAS Registry
Numbers7) and – where available – the ATC Code
Numbers8), the EINECS numbers9), and data for

acute toxicology as well as pharmaceutical dos-
age forms. In the last section of each monograph,
the trade names in the six most important markets
are listed. The trade names were taken from the
relevant reference books on pharmaceutical spe-
cialities10) 11) 12).

Within the 16 years since the second edition,
respectively 11 years since the supplement vol-
umes were published, many changes have oc-
curred. Companies disappeared or were acquired
and the trade names of many products were
changed. Some products were withdrawn from
the market, either as mono drugs or combinations.
In such cases, we added “w f m” behind the trade
name, when we felt that we should not eliminate

1) FIZ CHEMIE BERLIN, Fachinformationszentrum Chemie
GmbH, Franklinstraße 11, D-10587 Berlin

2) Bundesministerium für Bildung, Wissenschaft, Forschung
und Technologie, Bonn

3) INN = International Nonproprietary Names; synonymous
with “Generic Names”

4) BAN = British Approved Name
5) DCF = Dénomination Commune Française
6) USAN = United States Adopted Name
7) CAS= Chemical Abstracts Service
8) ATC = Anatomic Therapeutic Chemical (Classification of

Drugs)
a) ATC Index, WHO Collaborating Center for Drug

Statistics Methodology, Oslo 1997
b) European Drug Index, N. F. Miller, R. P. Dessing, 4th

ed., Deutscher Apotheker Verlag Stuttgart 1997
9) EINECS= European Inventory of Existing Chemical

Substances
10) “WDI, World Drug Index” – database, Derwent Informa-

tion, 1998
11) “MDDR”-database, Drug Data Report, Prous Science,

MDL, San Leandro, 1998
12) Speciality lists for

D: “Rote Liste 2000”, Hrsg. Bundesverband der Pharma-
zeutischen Industrie e.V., Frankfurt/M.
“List of Pharmaceutical Substances”, 10. edition, 
ABDATA Pharma-Daten-Service, Eschborn, March 1997
F: “Dictionnaire VIDAL 1998” OUP, Paris
GB: “MIMS” (Monthly Index of Medical Specialities),
Haymarket Publishing Services Ltd., London 1998
I: “L ’Informatore Farmaceutico”, 58. edit., Organizza-
zione Editoriale Medico Farmaceutico srl, Milano 1998
J: a) “Japta List” 1987, Japanese Drug Directory, 3rd ed.,
Tokyo 1987
b) Drugs in Japan/Ethical Drugs 1970, 10, ed. by Japan
Pharmaceutical Information Center, Tokyo, Japan
USA: “PDR, Physicians Desk Reference”, 52. edition,
1998; Medical Economics Comp., Montvale, N. J.
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the monograph or its former trade name because
the drug is still in use in other countries or in
numerous combinations – even if not listed here –
or is of historical interest. The given trade names
are normally representing the mono drug product.
In some cases, we listed the year of market intro-
duction behind the name of the company.

It was the intention of the authors to present the
synthesis routes in broad details. In many cases,
we describe different synthesis routes, especially
for the economically most important drugs – but
also when we are not completely sure which par-
ticular route is applied technically. The practi-
cability of such a reference book is to a great ex-
tent dependent on clearly arranged and in-depth
indexes. The reader will find appropriate and
comprehensive indexes for
1. Trade Names
2. Intermediates
3. Enzymes, Microorganisms, Plants, Animal

Tissues
4. Substance classes.

As many abbreviations are used in this book, a
separate “list of abbreviations” has been added,
see front and back endpapers. Concerning abbre-
viations for chemicals and reagents we adhered to
the ”Standard List of Abbreviations”, published
in J. Org. Chem., Vol. 68, No.1, 1998, p.19A.

We have had many discussions regarding the
inclusion of the newer biopharmaceuticals
(“Pharmaproteins”) which are produced by rec-
ombinant DNAmethods (e.g., Interferons, human
Insulin, Erythropoietin etc.). After several trials,
we dropped this plan because we could not find a

concept consistent with the original character of
the book, which predominantly contains synthet-
ic drugs as well as some antibiotics made by con-
ventional fermentation and some plant ingre-
dients that are produced by extraction. A border-
line case exists with many synthethic peptides. It
is often practically impossible to find out the
applied technical synthesis process among the
manifold routes described in the literature. So, we
more or less stayed with the peptide drugs that
were already included in the 2nd edition and sup-
plement volume.

The book is designed to serve the needs of not
only the specialists in drug synthesis but also of a
broad usergroup in the chemical, intermediates
and pharmaceutical industry, pharmacists, univer-
sities and other research institutes. So, it is impor-
tant for everybody who has to deal with pharma-
ceuticals or their raw materials and intermediates
and would like to have a quick survey. For the
analytical chemist, knowledge about the synthesis
route of an active ingredient is essential in order
to recognize contaminations with intermediates or
possible byproducts. Often, also the allergologist
has a need for information regarding the synthesis
of a drug in order to localize allergic byproducts
or intermediates. The synthetic chemist will be
provided with stimulating suggestions for his
work.

We hope that this book will prove to be a stan-
dard reference for everyone who is interested in
pharmaceuticals.

Frankfurt a.M., Autumn 1998 Axel Kleemann
Jürgen Engel
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The authors are deeply indebted to Dr. Hans-
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Fabian, Martin Holberg, Gudrun Lippmann,
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in reminding the authors regularly of their obliga-
tion to deliver the manuscripts on time. It was
always a reliable, fruitful and pleasant coopera-
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their assistance in patent and literature searching,
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