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A recent communication from workers
at Rhone-Poulenc Rorer (Collegeville, PA,
USA) describes the first compounds, ex-
emplified by B-(arylsulfonyDhydroamic
acid 8, which simultaneously inhibits
both PDE, and the MMPs gelatinase, col-
lagenase and stromelysin [Groneberg,
R.D. et al. (1999) J. Med. Chem. 42,
541-544]. These compounds may be of
use in the treatment of a wide range of
inflammatory disorders.

Emerging therapeutic targets
Asthma treatments

The ultimate goal in the treatment of
asthma is the development of orally ac-
tive agents that will modify the under-
lying disease processes of asthma and
reduce airway inflammation, hyper-
reactivity and bronchoconstriction.
Current therapies tend to treat the
symptoms of the disease rather than the
disease processes, resulting in a poly-
pharmacy approach to modern day
Although
trienes are important in the pathophysi-
ology of asthma, the administration of
leukotriene receptor antagonists alone

asthma treatment. leuko-

fails to provide a single means of treat-
ing all of the symptoms of this multi-
faceted disease.

Recent research has provided a
greater insight into the underlying
mechanisms of asthma. This research
indicates that asthma may be driven by
dysregulation of T-lymphocyte function
and a Th2-like (helper T2-lymphocyte)
response. This dysregulation process
may be controlled by the adminis-
tration of specific immunomodulatory
cytokines. Such an approach offers the
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potential advantage that the problems
of generalized immunosuppression or
hormonal dysregulation, which occur
upon administration of steroids, may
be avoided. However, given the
pleiotropic effects of many cytokines,
this may require specific delivery to the
site of action.

A recent review by Cerasoli, F. dis-
cusses this potential use of im-
munomodulatory cytokines for the
treatment of asthma and describes the
application of regulated gene therapy
as a means of delivering cytokines di-
rectly to the affected airway [Emerging
Therapeutic Targets (1999) 3, 27-39].
The paper highlights the advantages of
gene therapy for overcoming the prob-
lems normally associated with conven-
tional cytokine therapy, such as poor
oral bioavailability and expensive pro-
tein manufacture.

Another recent paper, from Levitt,
R.C. and Nicolaides, N.C., highlights the
important role that interleukin-9 plays in
the pathogenesis of asthma [Emerging
Therapeutic Targets (1999) 3, 41-51].
The paper also describes other ap-
proaches to suppressing the asthma-
associated inflammatory cascade, in-
cluding the use of immunoglobulin
antagonists, adhesion molecule antago-
nists and cytokine antagonists. All of
these therapeutic strategies have been
shown in animal models to be effective
in preventing or treating the underlying
asthma-associated inflammation.

Andrew Lloyd

Combinatorial chemistry

Peptidyl trifluoromethyl ketones

Several serine proteases are attractive
targets for pharmacological interven-
tion. Consequently, there has been a
concerted effort to find compounds that
have an affinity for these enzymes, and
the trifluoromethyl ketone group has
been a key structural feature of sub-
strate-based inhibitors of elastase, chy-
motrypsin and CMV protease. In order
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to accelerate the discovery of novel
serine protease inhibitors, a solid-phase
approach to the preparation of peptidic
trifluoromethyl ketones has recently
been disclosed [Poupart, M-A. et al.
(1999) J. Org. Chem. 64, 1356-1361].
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This approach relies on the use of a
semicarbazone linker that can act as a
reversible protecting group for the
ketone. Various trifluoromethyl ketone
synthons (1) were prepared and used to
generate semicarbazides, which were in
turn tethered to BHA polystyrene resin
through an ester linkage (2). The link-
age was stable under the conditions
used to deprotect the amine and extend
the peptide chain. At the end of the
synthesis, the ketones could be regener-
ated from the resin by heating in aque-
ous HCI and acetic acid. Following semi-
preparative HPLC, the desired products
were isolated in 15-40% vyields. The
method has been used to prepare more
than 100 trifluoromethyl ketones as
potential HCMV protease inhibitors.

Tetanus toxin inhibitors

The bacterial protein, tetanus neuro-
toxin (TeNt) is a zinc endopeptidase
that cleaves synaptobrevin selectively at
the single peptide bond, GIn7*Phe”’.
As the substrate protein is an essential
part of the neurotransmitter exocytosis
apparatus, inhibition of the metallopep-
tidase would be a possible target for
the treatment of tetanus. A recent study
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has described the synthesis of a library
of pseudotripeptides that have micro-
molar affinity for TeNt [Martin, L. et al.
(1999) J. Med. Chem. 42, 515-525].
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The thiol compound (3, K, = 100 uM),
recently reported as an inhibitor of
TeNt, was the starting point for this
study. Making the assumption that the
thiol is the zinc-chelating group led to
the design of extended analogues that
might interact with the S' subsites of the
enzyme’s active site. The combinatorial
library of 19 mixtures (4) were prepared
by solid-phase mix and split peptide
synthesis on 2-chlorotrityl chloride resin.
From the deconvolution of the library it
was determined that a preferred TeNt in-
hibitor had AA; = Tyr and AA, = His.
Separating the diastereoisomers revealed
one compound with K, = 5 uM. Ex vivo
and in vivo studies of these and other
compounds are now in progress.

D-peptide antigens

Synthetic antigen mimetics, which are
recognized by antibodies, are of great
interest as they may provide clues to
the understanding of antigen recogni-
tion, and ultimately lead to the design
of more effective immunodiagnostics
and synthetic vaccines. Epitope map-
ping, more recently using combinatorial
chemistry, has been invaluable in re-
vealing the peptide sequence of anti-
gens, but a recent study has demon-
strated the discovery of novel all
p-amino acid peptides that bind an

292 1359-6446/99/$ — see front matter © Elsevier Science. All rights reserved. Pll: S1359-6446(99)01361-6

antibody with high affinity [Pinilla, C. et
al. (1998) J. Mol. Biol. 283, 1013-1025].
Positionally scanning libraries of both
all-L and all-p hexapeptides were gen-
erated and screened for inhibition of
monoclonal antibody HGAC 39 G3 that
binds to an antigen displaying N-acetyl-
D-glucosamine residues. It was found
that the all-D sequences were the most
potent inhibitors with the sequence Ac-
yryygl-NH, recognized with a relative
affinity of 300 nM. The study supports
the concept that some monoclonal anti-
bodies are functionally polyspecific as
they can recognize multiple antigens
with distinct chemical characteristics.

Nick Terrett

Discovery Chemistry

Pfizer Central Research
Sandwich, UK

Jax: +44 1304 655419

e-mail:
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Contribution of oxidative
stress to excitotoxicity-
induced deleterious iNOS
in the CNS

Nitric oxide (NO) is a gaseous messenger
which is involved in several physiological
processes in the brain [Dawson, T.D. and
Dawson, V.L. (1994) Neuroscientist 11,
9-20]. It is synthesized by the NO-syn-
thases (NOS), of which three isoforms
have been cloned [Kerwin, J.F. and
Heller, M. (1994) Med. Res. Rev. 14,
23-74]. The neuronal (NOS-1) and en-
dothelial (NOS-3) isoforms are Ca’*-de-
pendent and constitutively expressed
whereas NOS-2, also called iNOS, is
Ca’*-independent  and
However, evidence has accumulated

inducible.

during the last decade that demon-
strates a deleterious role for NO under
pathophysiological conditions in the
brain, such as cerebral ischaemia.
Nowicki, J.P. and coworkers [Eur. J.
Pharmacol. (1991) 204, 339-340] first

demonstrated the neuroprotective effect

of NOS-1 inhibition on mice exposed to
cerebral ischaemia. A few years later, a
delayed NO production originating
from iNOS was described in the forma-
tion of ischaemic lesions [ladecola, C.
et al. (1995) Am. J. Physiol. 268, R286-
R292]. Although iNOS has been shown
to be induced by multiple mechanisms
in vivo and in vitro, the pathways that
lead to iNOS expression during cer-
ebral ischaemia remain unclear.

We have therefore focussed our
work in determining the mechanisms
responsible for iNOS expression in
such a neuropathology. In particular,
we were interested in excitotoxicity, a
deleterious event that occurs in the
very early stages of cerebral ischaemia.
Excitotoxicity results from an accumu-
lation in the synaptic cleft of the excita-
tory amino acid glutamate. Supra-physio-
logical concentrations of glutamate
activate post-synaptic glutamate recep-
tors, in particular the NMDA receptor
subtype. This NMDA receptor activation
has been shown to result in an immedi-
ate and detrimental increase in NO pro-
duction by the activation of NOS-1. Of
particular interest was whether this
NMDA-induced excitotoxicity is able to
trigger delayed NO-synthesis due to its
ability to activate iNOS under these
conditions.

In a model of excitotoxicity in the rat
where NMDA was perfused in the stri-
atum through a microdialysis probe,
Ca’*-independent NOS activity ap-
peared 48 hours after NMDA exposure
[Lecanu, L. et al. (1998) Br. ]
Pharmacol. 125, 584-590]. In addition,
this activity was accompanied by an in-
crease in the production of the NO
metabolite nitrite, as measured in micro-
dialysate samples. We showed that this
NOS activity as well as nitrite produc-
tion was reduced by dexamethasone, a
glucocorticoid known to block iNOS
gene expression, and by aminoguani-
dine, a direct inhibitor of the iNOS
enzyme. These results provided the
first evidence of an iNOS induction
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