Edited by Janos Fischer, %WILEY-VCH
C. Robin Ganellin and David P. Rotella O TR TN NS

Analogue-based
Drug Discovery Il

? and Applied
- Chemistry

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Edited by Janos Fischer, C. Robin Ganellin
and David P. Rotella

Analogue-based Drug Discovery Il

WILEY-
VCH

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

The Editors

Prof. Dr. Janos Fischer
Gedeon Richter Plc.
Gy6mréi ut 30

1103 Budapest
Hungary

Prof. Dr. C. Robin Ganellin
University College London
Department of Chemistry
20 Gordon Street

London WC1H 0A]
United Kingdom

Prof. Dr. David P. Rotella

Montclair State University

Department of Chemistry & Biochemistry
Montelair, NJ 07043

USA

Supported by the international Union of
Pure and Applied Chemistry (IUPAC)
Chemistry and Human Health Division
PO Box 13757

Research Triangle Park, NC 2770-3757
USA

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.

All books published by Wiley-VCH are carefully
produced. Nevertheless, authors, editors, and
publisher do not warrant the information contained
in these books, including this book, to be free of
errors. Readers are advised to keep in mind that
statements, data, illustrations, procedural details or
other items may inadvertently be inaccurate.

Library of Congress Card No.: applied for

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from
the British Library.

Bibliographic information published by the Deutsche
Nationalbibliothek

The Deutsche Nationalbibliothek lists this
publication in the Deutschie Nationalbibliografie;
detailed bibliographic data are available on the
Internet at http://dub.d-nb.de.

12013 Wiley-VCH Verlag & Co. KGaA, Boschstr. 12,
69469 Weinheim, Germany

All rights reserved (including those of translation into
other languages). No part of this book may be
reproduced in any form - by photoprinting,
microfilm, or any other means - nor transmitted or
translated into a machine language without written
permission from the publishers. Registered names,
trademarks, etc. used in this book, even when not
specifically marked as such, are not to be considered
unprotected by law.

Print ISBN: 978-3-527-33073-7
ePDF ISBN: 978-3-527-65111-5
ePub ISBN: 978-3-527-65110-8
mobi ISBN: 978-3-527-65109-2
oBook ISBN:  978-3-527-65108-5

Cover Design Grafik-Design Schulz, Fugénheim
Typesetting Thomson Digital, Noida, india

Printing and Binding Markono Print Media Pte Ltd,
Singapore

Printed on acid-free paper



https://www.docketalarm.com/

This material may be protected by Copyright law (Title 17 U.S. Code)

]

Pioneer and Analogue Drugs
Janos Fischer, C. Robin Ganellin, and David P. Rotella

A pioneer drug (“first in class”) represents a breakthrough invention that affords a
marketed drug where no structurally and/or pharmacologically similar drug was
known before its introduction. The majority of drugs, however, are analogue drugs,
which have structural and/or pharmacological similarities to a pioneer drug or, as
in some cases, to other analogue drugs.

The aim of this chapter is to discuss these two drug types [1].

The term “pioneer drug” is not used very often, because only a small fraction of
drugs belongs to this type and in many cases the pioneer drugs lose their impor-
tance when similar but better drugs are discovered. A pioneer drug and its ana-
logues form a drug class in which subsequent optimization may be observed.
Analogue drugs typically offer benefits such as improved efficacy and/or side
effect profiles or dose frequency than a pioneer drug to be successful on the
market.

The discovery of both pioneer and analogue drugs needs some serendipity. A pio-
neer drug must clinically validate the safety and efficacy of a new molecular target
and mechanism of action based on a novel chemical structure. In the case of an
analogue drug, it is helpful that a pioneer or an analogue exists; nevertheless, some
serendipity is needed to discover a new and better drug analogue, because there are
no general guidelines on how such molecules can be identified preclinically. The
analogue approach is very fruitful in new drug research, because there is a higher
probability of finding a better drug than to discover a pioneer one. A significant risk
with this approach is based on the potential for one of the many competitors in the
drug discovery area to succeed prior to others,

The similarity between two drugs cannot be simply defined. Even a minor modi-
fication of a drug structure can completely modify the properties of a molecule.
Levodopa (1) and methyldopa (2) are applied in different therapeutic fields; how-
ever, their structures differ only in a methyl group. Both molecules have the same
stereochemistry as derivatives of i-tyrosine. Levodopa [2] is used for the treatment
of Parkinson’s disease as a dopamine precursor, whereas methyldopa [3] was an
important antihypertensive agent before safer and more efficacious molecules
(e.g., ACE inhibitors) appeared on the market.
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Methyldopa (first synthesized at Merck Sharp & Dohme) has a dual mechanism
of action: it is a competitive inhibitor of the enzyme DOPA decarboxylase and its
metabolite acts as an a-adrenergic agonist.
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Levodopa and methyldopa are not analogues from the viewpoint of medicinal
chemistry. Both are pioneer drugs in their respective therapeutic fields and can be
considered as stand-alone drugs, because they have no successful analogues.

There are several examples, and it is a usual case that a minor modification of a
drug molecule affords a much more active drug in the same therapeutic field. The
pioneer drug chlorothiazide (3) and its analogue hydrochlorothiazide (4) from
Merck Sharp & Dohme differ only by two hydrogen atoms; however, the diuretic
effect of hydrochlorothiazide [4] is 10 times higher than that of the original drug.
The pioneer drug chlorothiazide is rarely used, but its analogue, hydrochlorothia-
zide, is an important first-line component in current antihypertensive therapy as a
single agent and in combination with other compounds.
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Chlorothiazide and hydrochlorothiazide are direct analogues, which term empha-
sxzes thelr close relationship.
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