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Methods and Principles  
in Medicinal Chemistry Series
Spanning over 20 years, Wiley’s “Methods and Principles in Medicinal Chemistry”  
series has become the main source of information in the Medicinal Chemistry community.

Since the first volume published in 1993, this prestigious series has focused on topical volumes 
about cutting-edge concepts and technologies, broadening the view of medicinal chemists and 
acquainting them with ever novel approaches towards better and innovative drugs.

Many of the books in this are available in print and online, with the older titles only available 
online. All volumes in the series are also available as an online book series.
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New viruses can arise very quickly and, if unchecked, result in major
pandemics. Obvious examples being the AIDS and SARS virus. In order
to deal with such imminent threats, drug development times need to be
cut short. This is only possible by relying on proven strategies and
adapting them to the specific features of any new virus or virus variant.

By focusing on general molecular mechanisms of antiviral drugs
rather than therapies for individual viruses, this ready reference provides
the critical knowledge needed to develop entirely novel therapeutics and
to target new viruses. It is edited by Erik de Clercq, a world authority on
antiviral drug discovery.

The volume covers a general discussion of antiviral strategies,
followed by a broad survey of known viral targets, such as reverse
transcriptases, proteases, neuraminidases, RNA polymerases, helicases,
and primases, as well as their known inhibitors. The book also contains
several case studies of recent successful antiviral drug development.

As a result, medicinal and pharmaceutical chemists, as well as
virologists will be able to pinpoint strategies for combating future viral
pandemics.

Erik De Clercq, M.D., PhD, is currently President of the Rega
Foundation, a member of the Belgian (Flemish) Royal Academy
of Medicine and of the Academia Europaea, and a Fellow of the
American Association for the Advancement of Science. He is an
active Emeritus Professor of the Katholieke Universiteit Leuven
(K.U.Leuven), Belgium. He is honorary doctor of the Universities
of Ghent, Belgium, Athens, Greece, Ferrara, Italy, Jinan
(Shandong), China, Charles (Prague), Czech Republic, and
Jihoceska (Ceské Budejovice), Czech Republic, and Tours, France.

For his pioneering efforts in antiviral research, Professor De
Clercq received in 1996 the Aventis award from the American
Society for Microbiology, and in 2000 the Maisin Prize for
Biomedical Sciences from the Belgian National Science
Foundation. In 2008 he was elected Inventor of the Year by the
European Union. Jointly with Dr. Anthony Fauci, Prof. De Clercq
received the Dr. Paul Janssen Award for Biomedical Research in
2010.

He is the (co)inventor of a number of antiviral drugs, used for
the treatment of HSV (valaciclovir, Valtrex , Zelitrex ), VZV
(brivudin, Zostex , Brivirac , Zerpex ), CMV (cidofovir, Vistide ),
HBV (adefovir dipivoxil, Hepsera ), and HIV infections (AIDS)
(tenofovir disoproxil fumarate, Viread ).
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Written with the practicing medicinal chemist in mind, this is the first
modern handbook to systematically address the topic of bioisosterism.
As such, it provides a ready reference on the principles and methods of
bioisosteric replacement as a key tool in preclinical drug development.

The first part provides an overview of bioisosterism, classical
bioisosteres and typical molecular interactions that need to be consid-
ered, while the second part describes a number of molecular databases as
sources of bioisosteric identification and rationalization. The third part
covers the four key methodologies for bioisostere identification and re-
placement: physicochemical properties, topology, shape, and overlays of
protein-ligand crystal structures. In the final part, several real-world exam-
ples of bioisosterism in drug discovery projects are discussed.

With its detailed descriptions of databases, methods and real-life case
studies, this is tailor-made for busy industrial researchers with little time
for reading, while remaining easily accessible to novice drug developers
due to its systematic structure and introductory section.

Nathan Brown is the Head of the In Silico Medicinal Chemistry
group in the Cancer Research UK Cancer Therapeutics Unit at
The Institute of Cancer Research in London (UK). At the ICR, Dr.
Brown and his group support the entire drug discovery portfolio
together with developing new computational methodologies to
enhance the drug design work.

Nathan Brown conducted his doctoral research in Sheffield
with Professor Peter Willett focusing on evolutionary algorithms
and graph theory applied to challenges in chemoinformatics. After
a two-year Marie Curie fellowship in Amsterdam in collaboration
with Professor Johann Gasteiger in Erlangen, he joined the
Novartis Institutes for BioMedical Research in Basel for a three-
year Presidential fellowship in Basel working with Professors Peter
Willett and Karl-Heinz Altmann.

His work has led to the pioneering work on mulitobjective
design in addition to a variety of discoveries and method

development in bioisosteric identification and replacement,
scaffold hopping, molecular descriptors and statistical modeling.
Nathan continues to pursue his research in all aspects of
medicinal chemistry.
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New viruses can arise very quickly and, if unchecked, result in major
pandemics. Obvious examples being the AIDS and SARS virus. In order
to deal with such imminent threats, drug development times need to be
cut short. This is only possible by relying on proven strategies and
adapting them to the specific features of any new virus or virus variant.

By focusing on general molecular mechanisms of antiviral drugs
rather than therapies for individual viruses, this ready reference provides
the critical knowledge needed to develop entirely novel therapeutics and
to target new viruses. It is edited by Erik de Clercq, a world authority on
antiviral drug discovery.

The volume covers a general discussion of antiviral strategies,
followed by a broad survey of known viral targets, such as reverse
transcriptases, proteases, neuraminidases, RNA polymerases, helicases,
and primases, as well as their known inhibitors. The book also contains
several case studies of recent successful antiviral drug development.

As a result, medicinal and pharmaceutical chemists, as well as
virologists will be able to pinpoint strategies for combating future viral
pandemics.

Erik De Clercq, M.D., PhD, is currently President of the Rega
Foundation, a member of the Belgian (Flemish) Royal Academy
of Medicine and of the Academia Europaea, and a Fellow of the
American Association for the Advancement of Science. He is an
active Emeritus Professor of the Katholieke Universiteit Leuven
(K.U.Leuven), Belgium. He is honorary doctor of the Universities
of Ghent, Belgium, Athens, Greece, Ferrara, Italy, Jinan
(Shandong), China, Charles (Prague), Czech Republic, and
Jihoceska (Ceské Budejovice), Czech Republic, and Tours, France.

For his pioneering efforts in antiviral research, Professor De
Clercq received in 1996 the Aventis award from the American
Society for Microbiology, and in 2000 the Maisin Prize for
Biomedical Sciences from the Belgian National Science
Foundation. In 2008 he was elected Inventor of the Year by the
European Union. Jointly with Dr. Anthony Fauci, Prof. De Clercq
received the Dr. Paul Janssen Award for Biomedical Research in
2010.

He is the (co)inventor of a number of antiviral drugs, used for
the treatment of HSV (valaciclovir, Valtrex , Zelitrex ), VZV
(brivudin, Zostex , Brivirac , Zerpex ), CMV (cidofovir, Vistide ),
HBV (adefovir dipivoxil, Hepsera ), and HIV infections (AIDS)
(tenofovir disoproxil fumarate, Viread ).
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New viruses can arise very quickly and, if unchecked, result in major
pandemics. Obvious examples being the AIDS and SARS virus. In order
to deal with such imminent threats, drug development times need to be
cut short. This is only possible by relying on proven strategies and
adapting them to the specific features of any new virus or virus variant.

By focusing on general molecular mechanisms of antiviral drugs
rather than therapies for individual viruses, this ready reference provides
the critical knowledge needed to develop entirely novel therapeutics and
to target new viruses. It is edited by Erik de Clercq, the world authority
antiviral drug discovery.

The volume begins with a general discussion of antiviral strategies,
followed by a broad survey of known viral targets, such as reverse
transcriptases, proteases, neuraminidases, RNA polymerases, helicases
and primases, as well as their known inhibitors. The final section
contains several cases studies of recent successful antiviral drug
development.

As a result, medicinal and pharmaceutical chemists, as well as
virologists will be able to pinpoint strategies for combating future viral
pandemics.

Erik De Clercq, M.D., PhD is the current President of the Rega
Foundation, a member of the Belgian (Flemish) Royal Academy
of Medicine and of the Academia Europaea, and a Fellow of the
American Association for the Advancement of Science. He is an
active Emeritus Professor of the Katholieke Universiteit Leuven
(K.U.Leuven), Belgium. He is honorary doctor of the Universities
of Ghent, Belgium, Athens, Greece, Ferrara, Italy, Jinan
(Shandong), China, Charles (Prague), Czech Republic, and
Jihoceska (Bude?jovice) Czech Republic.

For his pioneering efforts in antiviral research, Professor De
Clercq received Aventis award from the American Society for
Microbiology, and the Maisin Prize for Biomedical Sciences from
the Belgian National Science Foundation. In 2008 he was elected
European Inventor of the Year.

He is the (co)inventor of a number of antiviral drugs, used for
the treatment of HSV (valaciclovir, Valtrex , Zelitrex ), VZV
(brivudin, Zostex , Brivirac , Zerpex ), CMV (cidofovir, Vistide ),
HBV (adefovir dipivoxil, Hepsera ), and HIV infections (AIDS)
(tenofovir disoproxil fumarate, Viread ).
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Drug discovery is all about finding small molecules that interact in a
desired way with larger molecules, namely proteins and other macro-
molecules in the human body. If the three-dimensional structures of
both the small and large molecule are known, their interaction can be
tested by computer simulation with a reasonable degree of accuracy.
Alternatively, if active ligands are already available, molecular similarity
searches can be used to find new molecules.This virtual screening can
even be applied to compounds that have yet to be synthesized, as
opposed to “real” screening that requires cost andlabor-intensive
laboratory testing with previously synthesized drug compounds.

Unique in its focus on the end user, this is a real “how to” book that
does not presuppose prior experience in virtual screening or a back-
ground in computational chemistry. It is both a desktop reference and
practical guide to virtual screening applications in drug discovery,
offering a comprehensive and up-to-date overview. Clearly divided into
four major sections, the first provides a detailed description of the
methods required for and applied in virtual screening, while the second
discusses the most important challenges in order to improve the impact
and success of this technique. The third and fourth, practical parts
contain practical guidelines and several case studies covering the most
important scenarios for new drug discovery, accompanied by general
guidelines for the entire workflow of virtual screening studies.

Throughout the text, medicinal chemists from academia, as well as
from large and small pharmaceutical companies report on their
experience and pass on priceless practical advice on how to make best
use of these powerful methods.

ISBN978-3-527-32636-5

Christoph Sotriffer is Professor for Pharmaceutical Chemistry at
the University of Würzburg, Germany. He graduated as a chemist
from the University of Innsbruck, Austria, where he obtained his
PhD in 1999. After conducting postdoctoral research at the
University of California, San Diego, USA, and the University of
Marburg, Germany, he moved to the University of Würzburg in
2006, where he has built a research group for computational
medicinal chemistry. Besides structure-based drug design and
virtual screening, his prime scientific interest is the computational
analysis and prediction of protein-ligand interactions. His work
was awarded by the Austrian Chemical Society GÖCH in 2005
and the German Chemical and Pharmaceutical Societies GDCh
and DPhG in 2007.

9 783527 326365
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New viruses can arise very quickly and, if unchecked, result in major
pandemics. Obvious examples being the AIDS and SARS virus. In order
to deal with such imminent threats, drug development times need to be
cut short. This is only possible by relying on proven strategies and
adapting them to the specific features of any new virus or virus variant.

By focusing on general molecular mechanisms of antiviral drugs
rather than therapies for individual viruses, this ready reference provides
the critical knowledge needed to develop entirely novel therapeutics and
to target new viruses. It is edited by Erik de Clercq, the world authority
antiviral drug discovery.

The volume begins with a general discussion of antiviral strategies,
followed by a broad survey of known viral targets, such as reverse
transcriptases, proteases, neuraminidases, RNA polymerases, helicases
and primases, as well as their known inhibitors. The final section
contains several cases studies of recent successful antiviral drug
development.

As a result, medicinal and pharmaceutical chemists, as well as
virologists will be able to pinpoint strategies for combating future viral
pandemics.

Erik De Clercq, M.D., PhD is the current President of the Rega
Foundation, a member of the Belgian (Flemish) Royal Academy
of Medicine and of the Academia Europaea, and a Fellow of the
American Association for the Advancement of Science. He is an
active Emeritus Professor of the Katholieke Universiteit Leuven
(K.U.Leuven), Belgium. He is honorary doctor of the Universities
of Ghent, Belgium, Athens, Greece, Ferrara, Italy, Jinan
(Shandong), China, Charles (Prague), Czech Republic, and
Jihoceska (Bude?jovice) Czech Republic.

For his pioneering efforts in antiviral research, Professor De
Clercq received Aventis award from the American Society for
Microbiology, and the Maisin Prize for Biomedical Sciences from
the Belgian National Science Foundation. In 2008 he was elected
European Inventor of the Year.

He is the (co)inventor of a number of antiviral drugs, used for
the treatment of HSV (valaciclovir, Valtrex , Zelitrex ), VZV
(brivudin, Zostex , Brivirac , Zerpex ), CMV (cidofovir, Vistide ),
HBV (adefovir dipivoxil, Hepsera ), and HIV infections (AIDS)
(tenofovir disoproxil fumarate, Viread ).
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New viruses can arise very quickly and, if unchecked, result in major
pandemics. Obvious examples being the AIDS and SARS virus. In order
to deal with such imminent threats, drug development times need to be
cut short. This is only possible by relying on proven strategies and
adapting them to the specific features of any new virus or virus variant.

By focusing on general molecular mechanisms of antiviral drugs
rather than therapies for individual viruses, this ready reference provides
the critical knowledge needed to develop entirely novel therapeutics and
to target new viruses. It is edited by Erik de Clercq, a world authority on
antiviral drug discovery.

The volume covers a general discussion of antiviral strategies,
followed by a broad survey of known viral targets, such as reverse
transcriptases, proteases, neuraminidases, RNA polymerases, helicases,
and primases, as well as their known inhibitors. The book also contains
several case studies of recent successful antiviral drug development.

As a result, medicinal and pharmaceutical chemists, as well as
virologists will be able to pinpoint strategies for combating future viral
pandemics.

Erik De Clercq, M.D., PhD, is currently President of the Rega
Foundation, a member of the Belgian (Flemish) Royal Academy
of Medicine and of the Academia Europaea, and a Fellow of the
American Association for the Advancement of Science. He is an
active Emeritus Professor of the Katholieke Universiteit Leuven
(K.U.Leuven), Belgium. He is honorary doctor of the Universities
of Ghent, Belgium, Athens, Greece, Ferrara, Italy, Jinan
(Shandong), China, Charles (Prague), Czech Republic, and
Jihoceska (Ceské Budejovice), Czech Republic, and Tours, France.

For his pioneering efforts in antiviral research, Professor De
Clercq received in 1996 the Aventis award from the American
Society for Microbiology, and in 2000 the Maisin Prize for
Biomedical Sciences from the Belgian National Science
Foundation. In 2008 he was elected Inventor of the Year by the
European Union. Jointly with Dr. Anthony Fauci, Prof. De Clercq
received the Dr. Paul Janssen Award for Biomedical Research in
2010.

He is the (co)inventor of a number of antiviral drugs, used for
the treatment of HSV (valaciclovir, Valtrex , Zelitrex ), VZV
(brivudin, Zostex , Brivirac , Zerpex ), CMV (cidofovir, Vistide ),
HBV (adefovir dipivoxil, Hepsera ), and HIV infections (AIDS)
(tenofovir disoproxil fumarate, Viread ).
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New viruses can arise very quickly and, if unchecked, result in major
pandemics. Obvious examples being the AIDS and SARS virus. In order
to deal with such imminent threats, drug development times need to be
cut short. This is only possible by relying on proven strategies and
adapting them to the specific features of any new virus or virus variant.

By focusing on general molecular mechanisms of antiviral drugs
rather than therapies for individual viruses, this ready reference provides
the critical knowledge needed to develop entirely novel therapeutics and
to target new viruses. It is edited by Erik de Clercq, a world authority on
antiviral drug discovery.

The volume covers a general discussion of antiviral strategies,
followed by a broad survey of known viral targets, such as reverse
transcriptases, proteases, neuraminidases, RNA polymerases, helicases,
and primases, as well as their known inhibitors. The book also contains
several case studies of recent successful antiviral drug development.

As a result, medicinal and pharmaceutical chemists, as well as
virologists will be able to pinpoint strategies for combating future viral
pandemics.

Erik De Clercq, M.D., PhD, is currently President of the Rega
Foundation, a member of the Belgian (Flemish) Royal Academy
of Medicine and of the Academia Europaea, and a Fellow of the
American Association for the Advancement of Science. He is an
active Emeritus Professor of the Katholieke Universiteit Leuven
(K.U.Leuven), Belgium. He is honorary doctor of the Universities
of Ghent, Belgium, Athens, Greece, Ferrara, Italy, Jinan
(Shandong), China, Charles (Prague), Czech Republic, and
Jihoceska (Ceské Budejovice), Czech Republic, and Tours, France.

For his pioneering efforts in antiviral research, Professor De
Clercq received in 1996 the Aventis award from the American
Society for Microbiology, and in 2000 the Maisin Prize for
Biomedical Sciences from the Belgian National Science
Foundation. In 2008 he was elected Inventor of the Year by the
European Union. Jointly with Dr. Anthony Fauci, Prof. De Clercq
received the Dr. Paul Janssen Award for Biomedical Research in
2010.

He is the (co)inventor of a number of antiviral drugs, used for
the treatment of HSV (valaciclovir, Valtrex , Zelitrex ), VZV
(brivudin, Zostex , Brivirac , Zerpex ), CMV (cidofovir, Vistide ),
HBV (adefovir dipivoxil, Hepsera ), and HIV infections (AIDS)
(tenofovir disoproxil fumarate, Viread ).
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New viruses can arise very quickly and, if unchecked, result in major
pandemics. Obvious examples being the AIDS and SARS virus. In order
to deal with such imminent threats, drug development times need to be
cut short. This is only possible by relying on proven strategies and
adapting them to the specific features of any new virus or virus variant.

By focusing on general molecular mechanisms of antiviral drugs
rather than therapies for individual viruses, this ready reference provides
the critical knowledge needed to develop entirely novel therapeutics and
to target new viruses. It is edited by Erik de Clercq, a world authority on
antiviral drug discovery.

The volume covers a general discussion of antiviral strategies,
followed by a broad survey of known viral targets, such as reverse
transcriptases, proteases, neuraminidases, RNA polymerases, helicases,
and primases, as well as their known inhibitors. The book also contains
several case studies of recent successful antiviral drug development.

As a result, medicinal and pharmaceutical chemists, as well as
virologists will be able to pinpoint strategies for combating future viral
pandemics.

Erik De Clercq, M.D., PhD, is currently President of the Rega
Foundation, a member of the Belgian (Flemish) Royal Academy
of Medicine and of the Academia Europaea, and a Fellow of the
American Association for the Advancement of Science. He is an
active Emeritus Professor of the Katholieke Universiteit Leuven
(K.U.Leuven), Belgium. He is honorary doctor of the Universities
of Ghent, Belgium, Athens, Greece, Ferrara, Italy, Jinan
(Shandong), China, Charles (Prague), Czech Republic, and
Jihoceska (Ceské Budejovice), Czech Republic, and Tours, France.

For his pioneering efforts in antiviral research, Professor De
Clercq received in 1996 the Aventis award from the American
Society for Microbiology, and in 2000 the Maisin Prize for
Biomedical Sciences from the Belgian National Science
Foundation. In 2008 he was elected Inventor of the Year by the
European Union. Jointly with Dr. Anthony Fauci, Prof. De Clercq
received the Dr. Paul Janssen Award for Biomedical Research in
2010.

He is the (co)inventor of a number of antiviral drugs, used for
the treatment of HSV (valaciclovir, Valtrex , Zelitrex ), VZV
(brivudin, Zostex , Brivirac , Zerpex ), CMV (cidofovir, Vistide ),
HBV (adefovir dipivoxil, Hepsera ), and HIV infections (AIDS)
(tenofovir disoproxil fumarate, Viread ).
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Established in 1993 by Raimund Mannhold, Povl Krogsgaard-Larsen 
and Hendrik Timmerman, Methods and Principles in Medicinal 
Chemistry has become a main source of information in the Medicinal 
Chemistry community and beyond. Authors and editors in the 
series have come from the pharmaceutical industry as well as from 
academic institutions, fostering a more active exchange between 
these realms. 

From the very beginning, the series has focused on topical volumes 
about cutting-edge concepts and technologies, broadening the view  
of medicinal chemists and acquainting them with ever novel 
approaches towards better and innovative drugs.

Raimund Mannhold is an emeritus Professor for 
Molecular Drug Research at the University of Düsseldorf. 
His primary interests lie with QSAR studies and related 
methods. He is a founding editor of the book series 
and serves on the editorial boards of several journals in 
Medicinal Chemistry and Drug Design.

Helmut Buschmann started his career in pharmaceutical 
research at Grünenthal in Aachen, moving on to 
become Research Director of Esteve in Barcelona. In 
parallel he has been teaching medicinal chemistry at 
Aachen University. He is currently a member of Pharma 
Consulting Aachen and CSO of Savira Pharmaceuticals.

Jörg Holenz is the director of discovery and preclinical 
sciences for AstraZeneca’s neuroscience unit in Boston, 
where he is responsible for driving R&D projects via 
academic and industry collaborative networks. During his 
career, he worked predominantly with targets  
in the pain and neuroscience disease areas.
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