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Abstract: Synthesis and antiplatelet activity of a series of structurally simple thromboxane A2 receptor 

antagonists are described The cir-cyclopentane analog (-)-lc was the most potent compound in this series with 
1~0 and &values of 15 nM and 4.3ti.O nM, respectively. In radioligand binding assay, nanr-cyclopentane 
analog (-)-ld was the most potent ligand with a Ktt value of 0.5fo.3 nM. 

In the accompanying paperstv2 we described the syntheses and pharmacology of pyrrolidine and 1,3- 

dioxane, 13dioxolane oxazole derivatives as TxAflGH2 receptor antagonists at the platelet receptor. Our 

continued efforts to identify structurally simple analogs led to the syntheses of cyclopentane, cyclohexene and 

more importantly simple olefin derivatives la-d whose syntheses and pharmacological activities in vitro me the 

subject of this communication. 

Synthesis 

Olefin analog la was prepared from readily available diacetate 2 and the synthetic route is outlined in 

Scheme I. Diacetate 2 was coupled with 2-(3-thexyldimethylsilyloxypropyl)phenyl magnesium bromide in THF in 

presence of catalytic dilithium copper tetrachloride3 to form a monoacetate which was further elaborated to 

alcohol-ester 3 following the methodology described earlier for the synthesis of BMS 180,291.4 Oxidation of 

alcohol 3 with activated manganese oxide in hexane afforded an aldehyde which was further oxidized with sodium 

chlorite5 in butanol-water to form acid 4 which was coupled with (S)-serine amide 56 to form bis-amide 6. 

Cyclization of 6 in acetonitrile with triphenyl phosphine and carbon tetrachloride. in presence of Hunig’s base, 
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followed by oxidation of the oxazoline with nickel peroxide and subsequent hydrolysis of methyl ester furnished 

oxazole-acid la. This route was also used for preparation of cyclohexene derivative lb. 

Cis-cyclopentane analogs lc,d were prepared from hemi-acetal77 and the synthetic route is outlined in 

Scheme II. Elaboration of 7 to carboxylic acid 8 followed the methodology described previously for the synthesis 

of BMS 180,291.d Coupling of racemic 8 with (S)-serine amide 98 provided a diastereomeric mixture of bis- 

amides 10 and 11 which could be readily separated by silica gel chromatography. Bis-amides 10 and 11 were 

transformed to (+)-lc and (-)-lc, respectively following the methodology used in the preparation of BMS 

180,291.a Although (+)-lc and (-)-lc were obtained in enantiomerically pure form, their absolute configurations 

are at present undetermined. The related truns- cyclopentane derivatives (+)-la and (-)-ld were synthesized in a 

similar fashion starting from the corresponding mans-acid of 8. 

Scheme II 
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Pharmacology 

All compounds were tested for their ability to inhibit arachidonic acid (AA, 800 PM) and ADP- 

induced (20 PM) platelet aggregation of human platelet rich plasma9 and the results are reported as 1~0 values in 

Table I. Consistent with their;electlve TxA2 receptor antagonist activity, none of these compounds were effective 

in inhibiting ADP-induced platelet aggregation. 
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The olefin and cyclohexene analogs (la and lb) were roughly equipotent as inhibitors of AA-induced 

platelet aggregation with I50 values of 235 nM and 194 nM, respectively. Although less potent than the 

corresponding 7-oxabicyclo[2.2.l]heptane analog (SQ 34,943; 1~) = 7 nM), la and lb am significantly more 

potent than a well characterized antagonist BM 13.505 (1~ = 730 nM).m Both antagonists, (+)-lc and (-I-lc, 

derived from 1,2-cis-cyclopentane were effective platelet aggregation inhibitors, the (->enantiomer being 7-fold 

more potent A similar trend was observed with the 1,2-nuns-cyclopentane analogs (+)-la and (-)-ld. However, 

the more active trans-enantiomer (->ld was about twenty fold less potent than the corresponding c&analog 

(-)-lc. 

These antagonists displaced [%-Il-SQ 29,548 from its specific binding site in human platelet met&mm& 

with Kn values ranaintr from 0.5 nM - 64 nM. With the exceution of the enantiomerlc pair C+)_ld and (-kid. 
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oxazole derivatives la-c displayed receptor binding affinities consistent with their platelet inhibitory activity in 

vitro. Despite its modest antiplatelet activity (150 = 338 nM), (-)-ld (Kd = 0.5~.3 nM) displayed a high affinity 

for the platelet receptor which was comparable to the corresponding 7-oxabicylo[2.2.1]heptane analog SQ 34,943 

(Kc = 1.3iO.07 nM). The large difference between 150 and & values for (+)-ld and (-)-ld may be attributed in 

part to their overall molecular lipophilicities (estimated 1ogP = 4.28) that aid in selective partition of these 

compounds inside the phospholipid membrane where the putative TxA2 receptor is postulated to be locali~ed.~~ 

In conclusion, replacement of the 7-oxabicyclo[2.2.l]heptane nucleus with structurally simple ring 

systems have led to identification of several potent TxA2 receptor antagonists in vitro. 
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