
Novel αα-glucosidase inhibitors
The enzyme α-glucosidase (EC 3.2.1.20)
catalyzes the final step in the digestive
processing of carbohydrates. Therefore,
its inhibitors have potential in the man-
agement of diseases such as diabetes and
certain forms of hyperlipoproteinemia,
as well as in the treatment of obesity.
They are also considered as potential
antiviral and anticancer agents. Recently
their use in the treatment of AIDS has
been suggested.

During studies on a series of tumor
necrosis factor-α (TNF-α) production
regulators, a Japanese group identified
potent agents with a phthalimide skele-
ton (vii)6. Some of them showed the 
expected hypoglycemic activity; this, how-
ever, did not correlate with their TNF-α
production-regulating activity. They hy-
pothesised that α-glucosidase inhibition
could be involved. Therefore, all the
compounds were tested in comparison
with 1-deoxynojirimycin (dNM), a well
known α-glucosidase inhibitor7. Some of
these compounds, which had a tetra-
chlorosubstituted phthalimide moiety,
displayed activity higher than the model
by one or two orders of magnitude. Their
IC50 values ranged from 0.7–2.6 µM.

This new series could represent an in-
novative approach to the treatment of
various diseases as well as to mechanistic
studies of α-glucosidase inhibition.

6 Takahashi, H. et al. (2000) α-Glucosidase
inhibitors with a phthalimide skeleton:
structure–activity relationship study. Chem.
Pharm. Bull. 48, 1494–1499

7 Inouye, S. et al. (1968) Structure and synthesis
of nojirimycin. Tetrahedron 24, 2125–2144

Azidopyridinyl compounds as
candidate photoaffinity probes for
nicotinic acetylcholine receptors
The most commonly used photoaffinity
probes for the structural analysis of 

nicotinic acetylcholine receptors (nAChRs)
include [3H]nicotine, [3H]5-azidonicotine
and a 2-azido-5-125iodobenzoyloxyethyl
derivative of an imidacloprid analogue8.
In particular, the nicotine derivatives are
selective for mammal nAChRs and 
the imidacloprid analogues for insect
nAChRs. Therefore, photoaffinity ligands
that have nanomolar potency on both
mammalian and insect nAChRs would
be highly desirable.

Based on the consideration that aryl
azides are the most popular photoaffin-
ity reagents, Casida and colleagues 
devised the 5-azido-6-chloropyridin-3-yl
substituent as a suitable candidate for
such a probe9. Compound (viii) was
synthesized as the azido derivative of 
imidacloprid (ix), and (x) as the azido
derivative of its open analogue (xi).
Their effects were evaluated using rat
brain, rat α4β2  integrin, Myzus and
Drosophila membrane preparations.
Although the model compounds (ix)
and (xi) have relatively poor affinities in
rat brain membranes and in α4β2 prepa-
ration, the azido substituent increases
the affinity [(viii) and (x) = 44 nM with
brain and (x) = 4.4 nM with α4β2 mem-
branes). All the compounds have high
affinities for the insect preparations 
(Ki values = 1–15 nM). Therefore, com-
pounds (viii) and (x) offer the possibility
of using the same photoprobe for mam-
mals and insects when evaluating the
structural basis for selectivity.

8 Tomizawa, M. et al. (1997) [125]Azidinicotinoic
photoaffinity labeling of insecticide-binding
subunit of Drosophila nicotinic acethylcholine
receptor. Neurosci. Lett. 237, 61–64

9 Kagabu, S. et al. (2000) 5-Azidoimidacloprid
and an acyclic analogue as candidate
photoaffinity probes for mammalian and
insect nicotinic acetylcholine receptors. 
J. Med. Chem. 43, 5003–5009
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Combinatorial chemistry

Neuroimmunophilin ligands
Recently, several groups have disclosed
novel compounds derived from the pep-
tidylprolyl isomerase (PPIase)-inhibition
domains of the immunosuppressive
drugs FK506 and rapamycin. These non-
immunosuppressive small molecules,
with a MW of <500, were found to be
potent neurotrophic agents in neurite
outgrowth assays. Certain analogues,
such as GPI1046 (i) have also been
shown to be effective in models of
Parkinson’s and Alzheimer’s diseases.
Dosing paradigms have shown that
these compounds cause both neuropro-
tective and neuroregenerative effects in
models of CNS pathogenicity.

The biological target for the excep-
tional neurotrophic activity of compounds
such as (i) is not known, although FKBP-
12 is a probable candidate because it is
upregulated in models of CNS injury. It
has been shown, however, that there is
no clear correlation between rotamase
inhibition activity and the ED50 value 
for neurite outgrowth. In an effort to
produce SARs in one compound series,
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thereby helping to separate the neuro-
protective and neuroregenerative prop-
erties of these compounds, a library 
of compounds targeting neuroimmuno-
philin was synthesized1. A library of 880
individual compounds was synthesized
in solution, in which the central amino-
acid core present in (i) was retained, and
the other substituents varied. These
compounds were tested in a FKBP-12
SPA (scintillation proximity assays) bind-
ing assay. Of those compounds tested,
all possessed lower affinity for this 
protein compared with FK506 and ra-
pamycin; for example, (ii), which dis-
played a pIC50 value of <5. The success
of this library protocol could facilitate 
future endeavours in the search for SARs
in this series where the amino-acid core
is also varied.

1 Rabinowitz, M. et al. (2000) Solid-
phase/solution-phase combinatorial
synthesis of neuroimmunophilin ligands.
Bioorg. Med. Chem. Lett. 10, 1007–1010

αα5ββ3 Integrin antagonists
The inhibition of the α5β3 integrin recep-
tor is regarded as a promising goal in 
the therapy of various pathophysiologi-
cal processes such as tumour-induced 
angiogenesis, restenosis, osteoporosis
and acute renal failure. The amino-acid 
sequence Arg-Gly-Asp (termed RGD),
which can be recognized by the α5β3 

receptor and by at least ten additional

integrins, has been used as a lead 
structure in the development of α5β3

inhibitors. The split synthesis paradigm
allows large combinatorial libraries to be
produced rapidly, and has been used for
the synthesis of a diacylhydrazine library
and its biological evaluation (on a solid
support) using a soluble α5β3 integrin 
receptor2.

A library of 990 compounds, synthe-
sized from TentaGel MacrobeadsTM, was
prepared in mixtures of 33. Of those
compounds synthesized, active mixtures
were identified upon incubation of the
beads with soluble, biotinylated α5β3 re-
ceptor and subsequently with a mono-
clonal antibiotin alkaline phosphatase
conjugate. These mixtures were then 
deconvoluted and synthesized as single
entities, this time from Rink amide (4-
methylbenzhydralamine) resin. One of
the most active compounds identified
was (iii), which displayed an (IC50) af-
finity for the α5β3 receptor of 150 nM,
with 48-fold selectivity over α5β5 and
>666-fold selectivity over α IIbβ3. This
work illustrates the potential for discov-
ering new, low-MW integrin ligands by
the application of combinatorial solid-
phase synthesis and biological on-bead
evaluation.

2 Kessler, H. et al. (2001) Nonpeptidic α5β3

integrin antagonist libraries: On-bead
screening and mass spectrometric
identification without tagging. Angew. Chem.,
Int. Ed. Engl. 40, 165–169

Substrates for novel proteases
A large amount of potential targets, of
both human and microbial origin, for
therapeutic intervention is expected to
become available through genomics.
One of the major challenges is to 
prioritize these targets. Homology with
known genes and information about the
location and temporal expression of the
genes will be used in the prioritization
process. Genes that are preferentially 
expressed in diseased tissue, compared
with healthy tissues, are likely to be 
potential targets. Proteolytic enzymes
represent one major class of targets be-
cause they are involved in a wide variety
of disorders including infectious diseases
and other pathologies. There is a need
for optimal substrates to study enzy-
mology of the selected proteases, for 
validation as relevant medicinal targets
and to screen for inhibitors.

Sensitive fluorescence resonance 
energy transfer (FRET) experiments are
extensively used in biomedical research
for this purpose. A combinatorial chem-
istry approach can be used for the rapid
identification of fluorogenic substrates,
allowing for the development of HTS as-
says for the fast and reliable testing of
compound libraries against an increas-
ing amount of targets. The technology
consists of a solid-phase enzyme assay
system using polymer-bound peptide 
libraries built up by split synthesis, and is
based on the principle of FRET3. A library
of theoretical size 260,642 individual
peptides, aimed at targeting leader 
peptidases (integral membrane proteins
that catalyze the removal of the signal
peptides of proteins exported to the
periplasm) was synthesized on PEGA1900
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solid-phase resin. Incubation of the
beads with Escherichia coli leader pepti-
dase gave bright fluorescent beads with
active peptides. These were harvested
and the active amino acids within these
sequences identified to provide the exact
site of enzyme cleavage on the peptide
chain. Following deconvolution of active
mixtures, and resynthesis of these pep-
tides as single compounds, peptide (iv)

was isolated and found to have the
greatest affinity for the enzyme, with a
Km value of 0.43 × 10−6 M.

The benefits of this technology are
that it can be performed on single beads
and can rapidly access motifs within
peptides that are recognized by enzyme
substrates. It could also find use in 
determining fluorogenic substrates for
novel, poorly characterized proteases.

3 Rosse, G. et al. (2000) Rapid identification of
substrates for novel proteases using a
combinatorial peptide library. J. Comb. Chem.
2, 461–466
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commentary to provide a perspective. Brief outlines of proposed articles should be directed to the Monitor Editor (see below).
Articles for publication in Monitor are subject to peer review and occasionally may be rejected or, as is more often the case,
authors may be asked to revise their contribution.The Monitor Editor also reserves the right to edit articles after acceptance.
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In the 1st June issue of Drug Discovery Today…

Update News and views
• A conference report on challenges and new approaches for the vaccine industry
• Discussions on the importance of valuing your compound management team and MMP 

inhibitors in cancer therapy
• Private prescription will discuss whether science fiction is fictional science
• Up-to-date News, News in brief and People

Reviews Neural transplantation therapies for Parkinson’s and Huntington’s disease
by Roger A. Barker and Anne E. Rosser

Opportunities and strategies for introducing pharmacogenetics into early drug development
by John C. Chamberlain and Pieter H. Joubert

Automation of measurements and data evaluation in biomolecular NMR screening
by Alfred Ross and Hans Senn
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