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Abstract: The synthetic study of new non-peptide gpllb/IIla antagonist, NSL-
95301, is presented. The combinatorial technique was engaged in the lead compound
discovery process and optimization process to find (+)-NSL-95301. The ICs, value of
collagen induced platelet aggregation inhibitory activity is 92 nM.
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Since its discovery of Arg-Gly-Asp (RGD) sequence!, common recognition
sequence of integrins, much efforts have been made to replace the sequence with

non-peptidic molecules to develop integrin antagonists2.

Among such integrins, gplIb/IIla has been one of the major targets for the
antagonist development. GplIb/Illa is the integrin that exists on the surface of the
activated platelet, binding to fibrinogen to cause platelet aggregation3. The undesired
platelet aggregation is suspected to play an important role in various vasoocculsive
discases* i.e., unstable angina, myocardial infarction, transient ischemic attacks and
stroke. The effective drug to prevent such irregular platelet aggregation is in serious
demand. Therefore gpllb/IIla antagonist should be an effective drug candidate to
prevent such undesired platelet aggregation to cure related diseases. In this paper is
presented the synthesis of RGD-based non-peptide gplIb/Illa antagonist utilizing
combinatorial technique.
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In general, the presence of guanidino group of Arg and the P carboxylic acid of
Asp are essential to show its platelet aggregation inhibitory activity. Our previous
studiesS also support this result. According to the other works on the active
conformation of RGD peptidesS, the distance between the guanidino group of Arg and
the B carboxylic acid of Asp should be within the distance of 12 ~ 18 A to show its
platelet aggregation activity (Fig. 1). Those studies suggest that the major factor of
RGD binding to the gpllb/Illa is based on ionic interaction. By adjusting N-terminus
moiety and C-terminus moiety to the proper distance with an appropriate
conformation, the molecule should function as a RGD receptor inhibitor. Three
component strategy was engaged for combinatorial synthesis of target molecules. The
candidate molecules are composed of 1: the N-terminal, 2: spacer, 3: C-terminal (Fig.
2).
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To reduce the conformational flexibility, the ring structure was employed in
both N-terminal unit and C-terminal unit as shown below (Fig. 3). Benzoic acid
derivatives and piperidine derivatives are utilized as N-terminal unit and C-terminal
unit respectively. The units were chosen to adjust distance between the functional
groups and conformational flexibility. Each unit was connected in a combinatorial
manner via peptide bond formation? and the ICs, values of collagen induced platelet
aggregation inhibition for the final compounds were measured8.
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NH2 .
The spacer unit [ACB]

As the result, the combination of amidinobenzoic acid, 3-aminopropionic acid,
and 4-piperidineacetic acid [ACB] showed the highest inhibitory activity. Thus [ACB]
was chosen as the lead compound. Next, the optimization of the spacer unit was
conducted. Various P and y substituted 3-amino propionic acids were adopted for the
spacer unit (Fig.5).
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According to the results (Fig. 5), the racemic NSL-95301(18)% whose spacer is 3-
amino-3-phenyl-2,2-dimethyl-propionic acid, showed the best inhibitory activity.
The enantiomers of NSL-95301(18) were separated from its racemic form by the
chiral HPLC!0, The (-)-NSL-95301 and (+)-NSL-95301 showed the ICs, value of 31 pM
and 0.092 pM respectively. Also, the result of the conformational analysis!! shows the
distanci between N-terminal and C-terminal of NSL-95301 of NSL-95301 was within
12-18A.

One of the typical lower energy
conformation of NSL-95301.
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In conclusion, by applying combinatorial technique to develop the fibrinogen
receptor antagonist, highly active compound NSL-95301 was synthesized.
Combinatorial technique is a powerful and efficient tool for lead compound discovery
and optimization procedures when applied to the properly designed system. We are
now conducting investigation of conformational study and derivatization of NSL-
95301 for higher activity.
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