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The wealth of information obtained from
genomic sequencing endeavors has
been a boon for scientists. Perhaps no
field has benefited more than that of
drug discovery. As a result, the identifica-
tion and validation of targets has accel-
erated dramatically. Where would the
field be in the absence of this abun-
dance of data, and where has it taken us
with respect to drug development? The
goal of obtaining new pharmacological
agents will surely continue to accelerate,
yet it is often prudent to stop occasion-
ally and assess the field as it stands.
Drug Discovery Research does just that.

This book attempts to take a “snap-
shot” of the current efforts into the iden-
tification, evaluation, and improvement
of drug leads through a diverse perspec-
tive, and attempts to deliver a taste of
all the various studies being carried out.
Indeed, a quick perusal of the table of
contents demonstrates that the book
maintains a broad overview of topics
while also striving to preserve a bit of
overlap to illustrate differing perspec-
tives from scientists at the forefront of
their fields. Importantly, the term “drug”
is loosely defined and includes com-
pounds used for the benefit of dissect-
ing a biological pathway or protein in
the field of chemical biology.

Part| serves as a blueprint for the
identification of lead compounds by
computational methods while also illus-
trating the use of these same methods
for small-molecule improvement. Indeed,
this section whittles down from an over-
view of docking and molecular modeling
approaches to the more fine-tuned ap-
proach of selective screening of “target-
ed” small-molecule libraries. These chap-
ters would be of major benefit to com-
putational “newcomers”. Part Il provides
biological examples that have and are
benefiting from synthetic approaches.
These include an excellent discussion on
asymmetric synthesis, biocatalysis, purifi-
cation, and ultimate activity of chiral
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compounds. Significant biological data
on prepared compounds is presented
which nicely dovetails into the synthesis
of the structural analogues being con-
structed. Also included in this section is
a nice description of a-helix mimetics,
their use and construction. Their devel-
opment begs the ultimate question:
which portion of the mimetic has the
potential to provide greater target spe-
cificity, the amino acids present in the
parental o-helix, or the small-molecule
appendages designed to “lock” their
structure in place? An inclusion of a
brief discussion of challenges faced by
the immune response and methods for
circumventing those challenges would
be desirable here. Although these chap-
ters are very specific on the application
of methods to a specific target, many
readers will identify the common themes
that are applicable to other biological
systems. Finally, Partlll delves into the
clinical relevance of small molecules and
in vivo methods for assessing functional
activity. Here, target pathways are illus-
trated as well as presentations of the
complications arising from the disruption
of protein function. Although the deliv-
ery of compounds is presented in Part Il
| feel it fits more appropriately in this
section.

This text serves to “open our eyes”
about the power of the individual com-
ponents and the complementary meth-
ods in the chain of development in drug
discovery. It provides not only a summa-
tion of current computational, synthetic,
and biological methods, but also pro-
vides the subtleties of the field, such as
the newer use of neural stem cells in
therapeutic intervention of severe disor-
ders such as Parkinson’s disease and the
use of chemoenzymatic synthesis. The
book should appeal to a broad range of
scientists with an interest in the nuances
of the world of drug development.

William A. Barton

Department of Biochemistry and
Molecular Biology

Virginia Commonwealth University
Richmond (USA)
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Most prodrugs are biologically inactive
derivatives or analogues of drugs with
insufficient oral bioavailability. Within the
biological system they are activated by
metabolic or chemical processes. Other
prodrugs are designed to improve cer-
tain other properties such as solubility or
taste, to enable permeation of the
blood-brain barrier, or to achieve organ
or cell selectivity. About 5-7 % of all mar-
keted drugs are indeed prodrugs, and
their relative percentage is increasing.

In two volumes, the editors provide a
comprehensive overview on early and
current prodrug strategies. In addition to
prodrugs that are marketed, many exper-
imental approaches are described in
detail. Almost every chapter includes an
impressive collection of references, with
publication years up to 2005. Volume 1
starts with an historical overview, fol-
lowed by several chapters that describe
problems to be addressed by prodrugs:
permeability (three chapters), solubility
(two chapters), metabolism (two chap-
ters), controlled release (three chapters),
and targeting to cancer, liver, brain, and
colon (eight chapters). Volume 2 reviews
prodrug approaches according to func-
tional groups of drugs (nine chapters) as
well as preclinical and clinical considera-
tions (two chapters) and toxicological
issues (two chapters). A most relevant
and important section of Volume 2
covers case studies (252 pages in total);
most of these 25 chapters are organized
in sections on the rationale of prodrug
design, synthesis, mechanism and site of
bioreversion, toxicity, formulation, discus-
sion, and conclusions.

Owing to the organization of the
book, according to strategies in
Volume 1 and functional group ap-
proaches and case studies, both in
Volume 2, there is a significant overlap
and much redundancy. The elegant
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design concept of capecitabine and the
prodrugs oseltamivir and ximelagatran
are each discussed in four to five differ-
ent chapters and in extra case-study
chapters; antiviral and antitumor pro-
drugs, beta-blockers, omeprazole, and
polymeric prodrug strategies, to mention
just a few, are also repeatedly discussed
in different chapters. In contrast, certain
relevant prodrugs such as clofibrate,
heroin, isoniazid, progabide, proguanil,
and terfenadine are not even mentioned.
Acetylsalicylic acid is briefly presented,
implying that it is a prodrug of salicylic
acid; despite this fact, most of its activity
must be attributed to irreversible COX
inhibition, which is unique for this
drug—otherwise salicylic acid esters
should also be successful analgesic and
antithrombotic drugs. Also not men-
tioned is the metabolism of acetamino-
phen (which itself is a prodrug) via para-
aminophenol to N-arachidonoylphenola-
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mine, which is considered to be the
active principle. Many prodrugs of antivi-
ral nucleoside analogues are described,
but their own prodrug character (being
activated by viral thymidine kinase and/
or cellular kinases) is only briefly men-
tioned in a few cases.

The book is well edited with the ex-
ception of a few incorrect structural for-
mulas and several structures that lack
stereochemical information. Considering
the encyclopedic nature of these vol-
umes, | would have expected extra chap-
ters on soft drugs (such as fluticasone
propionate) and drug transporters (some
information is spread over various chap-
ters). Drug-drug interactions by CYP in-
hibition and the influence of CYP genetic
variability on prodrug conversion (such
as the lack of activation of codeine, los-
artan, or tramadol in certain CYP defi-
ciencies) are shortly discussed in a chap-
ter on ADME issues, but this topic would
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have deserved its own chapter as well. A
major disadvantage is the split of the
index to both volumes; each keyword
must be searched in parallel, in two sep-
arate indices.

Nevertheless, medicinal chemists will
highly appreciate this book. Too often in
lead structure optimization a certain pre-
clinical candidate has all the desired
properties, but lacks sufficient oral activi-
ty. At that point it is time to consider a
prodrug instead of the original candi-
date—for these problems the two vol-
umes are a rich and highly valuable
source of information. Correspondingly,
the book should be available in the libra-
ries of every pharmaceutical and small-
molecule biotech company.

Hugo Kubinyi

Weisenheim am Sand (Germany)
DOI: 10.1002/cmdc.200800115
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