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Abstract—A series of new peptoids as endothelin receptor antagonists has been synthesized. Screening them for their ability to bind
with endothelin receptors (ET, and ETg) competitively in the presence of (12°I) endothelin led to the discovery of compounds as
possible leads with ICsgs in the low micromolar concentrations. © 2001 Elsevier Science Ltd. All rights reserved.

Endothelin (ET-1), first isolated from the culture med-
ium of porcine aortic endothelial cells, is a potent vaso-
constrictor consisting of 21 amino acids.! This and two
other structurally and functionally related vasocon-
stricting peptides termed endothelin-2 and endothelin-3
interact with two known G-protein coupled receptors
ET, and ETg and induce vasoconstricting effects. ETx,
ETg, and more recently identified ETc, are tissue spe-
cific and are displayed preferentially in varying propor-
tion on different cell types. ET, is found in vascular
smooth muscle tissue and is mainly responsible for
vasoconstriction of smooth muscle cells while ETpg,
which is found in nonvascular smooth muscle tissues,
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has been implicated in the release of endothelin derived
relaxing factors.? Elevated levels of endothelin as com-
pared to normal levels are found in patients suffering
from a variety of diseases including hypertension,3#
pulmonary hypertension,®> and cerebral vasospasm,®’
and evidence is accumulating that newer ET antagonists
may not only provide a novel therapy for the treatment
of such patients but also help in understanding the pre-
cise physiological roles of endothelins.

Early efforts undertaken by several laboratories to
develop ET antagonists focused upon synthetic mod-
ification of the ET agonist peptides along with random
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Scheme 1.

screening of available compound libraries. Thus, a
number of highly potent peptidic as well as nonpeptidic
antagonists were discovered, such as PD 156707, FR
139317, and Ro-61-1790 (shown above).”® These and
some of the more recently identified small molecule
antagonists not only suggest continuing interest
in ETs but also exhibits the variety and the range of
small molecules that can indeed be the lead
compounds.’d—0-8-13

In an effort to quickly discover a new lead based on the
available information, known compounds were classi-
fied into sulfonamides, nonsulfonamides (e.g., PD
156707), and peptides (e.g., BQ 123 and FR 139317).
On scrutinizing the latter two classes, the minimum
structural motif was perceived as one with a carboxylic
residue suitably juxtaposed off a rigid bond across from
three other groups selected from substituted/unsub-
stituted aryl residues. The simplest of these compounds
was envisaged as N,N-disubstituted amino acids
(i.e., peptoids). In this communication, success of this
concept in identifying novel ET antagonists has been
shown.

Several natural and unnatural amino acids were identi-
fied for the synthesis of target peptoids. The first
series of compounds was prepared using L-tyrosine and
L-tryptophan as shown in Scheme 1. Several compounds
were synthesized'* and screened for their antagonistic
activities.

Screening of these compounds revealed their affinity for
endothelin receptors in terms of their ability to compe-
titively inhibit ET. Chart 1 (ref 16) represents the results
of a study using a number of our newly synthesized
peptoids and radiolabelled (*°I) endothelin in a recep-
tor binding assay.!’ It was clear that the carboxylic
function was necessary for activity The tryptophan ser-
ies exhibited improved activity and selectivity for ETg
while the tyrosine series of compounds were generally
more specific for the ET receptor. In summary, we
have described the SAR of a novel set of peptoids that
have a wide range of ETA and ETg receptor affinities. It
is hoped that biophore mapping of our new series and
comparing with the energy minimized 3-D model of the
well-known active compounds will help us to design
molecules with improved activity. Preparation of a ser-
ies of analogues with other N-substitutents as well as

synthesis of several dipeptoids has been planned with a
view to improve efficacy as well as selectivity of these
initial lead molecules.
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