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Abstract: Two distinct conformational families, exemplified by 1 and 2, of thromboxane A2 (TxA2) receptor 
antagonist SQ 33,961 have been determined by molecular modeling. Synthesis and biological evaluation of 
conformationally-restricted mimic 32 suggested that the hairpin conformer, 1, is the bioactive conformation. 

Since the discovery and structure elucidation of thromboxane A2 (TxA2)t a number of prostanoid-like TxA2 

receptor antagonists have been reported. 2 A common structural feature among these molecules, which has 

hindered definitive elucidation of their receptor binding conformation, has been a flexible cis-olefin carboxyl 

sidechain which is also present in TxA2. 3 We recently described a novel prostanoid-like TxA2 antagonist 

TxA2 SQ 33,961 

SQ 33,961 in which the olefin carboxyl sidechain is replaced by an interphenylene sidechain. We anticipated that 

sufficient constraints would be imposed by the interphenylene modification such that the carboxyl sidechain would 

be limited to a small number of low energy conformations and thus facilitate modeling of probable binding 

conformations. Preparation of analogs of defined structure which mimic these conformations and examination for 

TxA2 antagonistic potency would then presumably determine a definitive receptor binding conformation. 

The molecular modeling protocol we employed included systematic conformational searches, using MMP25~6, 

with the a-chain truncated to o-Me at the phenyl and the o-chain to N-Me at the amide, followed by selective 

sampling of conformations with the full side chains. Low energy representatives of the resulting conformational 

families are shown in Figures 1 and 2, top, as conformers 1 and 27. In conformer 1 the interphenylene phenyl 

ring lies nearly orthogonal to the oxazole ring. The overall orientation of the sidechains resembles the hairpin 

structure proposed for a number of prostaglandins; in the case of SQ 33,961 a phenyl ring has been formally 

annulated on the a-chain double bond. In contrast, in conformer 2 the interphenylene phenyl ring and oxazole 

ring adopt a stacked orientation. Overlaying of conformers 1 and 2 indicated that their respective interphenylene 

phenyl rings and carboxyl groups occupy different volumes of space, thus providing two distinct a-chain 

orientations. MMP2 calculations showed that conformer 1 was 4.3 kcal/mol lower in steric energy than 
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Figure 1. Top: Conformer 1, MMP2 minimized structure of SQ 33,961 (38.0 kcaVmo1). 
Bottom: MMP2 minimized structure of 32 (41.8 kcal/mol). 

Figure 2. Top: Conformer 2, MMP2 minimized structure of SQ 33,961 (42.3 kcal/mol). 
Bottom: MMP2 minimized structure of 3E (46.3 kcal/mol). 
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conformer 2. After examination of molecular models we anticipated that the two exe-methylene analogs 32 and 

3E would provide conformationally-restricted mimics of conformers 1 and 2, respectively. MMP2 energy 

minimization of exe-methylene analog 32 and examination of the resulting structure indicated that it was a suitable 

mimic of conformer 1. Comparison of the two energy minimized structures is shown in Figure 1. In contrast to 

32, although isomer 3E was able to adopt a conformation which represented conformation 2, energy minimiz- 

32 3E 

ation indicated that the interphenylene phenyl ring prefers a nearly planar, styrene-like orientation in which it is 

conjugated with the exe-methylene double bond. The resultant steric congestion between the two aromatic rings is 

alleviated by twisting of the oxazole ring as shown in Figure 2, bottom. Comparison of the two energy minimized 

structures indicated that 3E, unfortunately, is likely not a suitable mimic for conformer 2. Isomer 3E was 

calculated as 4.5 kcal/mol higher in steric energy than 32. In order to determine if conformer 1 was in fact the 

receptor binding conformation of SQ 33,961 we prepared conformationally-restricted analog 32. The synthesis 

of 32 is shown in Schemes I and II. In addition, we prepared isomer 3E by an analogous route. 

Oletins 32 and 3E were prepared employing a Chugaev elimination* to stereospecifically introduce the key 

Scheme I 

4 (-1 :I mixture) 

THDMS: thexyldimethylsilyl 
TBDPS: l-butyldiphenylsilyl OTBDPS 5R 

exe-methylene double bond. Isomers 32 and 3E were prepared from diastereomers 5s and SR, respectively. 

The individual diastereomers were available from the known epimeric diol mixture 49 after selective silylation of 

the lo alcohol as the t-butyldiphenylsilyl (TBDPS) etherto.t 1 (Scheme I). 
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As shown in Scheme II, diastereomer 5s was converted to 32 by derivatization of the benzylic hydroxyl as 

the methyl xanthate by treatment with sodium hydride then excess carbon disultide and quenching with 

iodomethane.8 The resulting xanthate, 6S, was heated in toluene (1100) to cleanly afford olefin 72 which 

Scheme II 

a, b, c 
5s ____) 

68% 

OTHDMS - 
d, e, f 

CO,CH, 

f 

6s 
72: fGCH20THDMS (100%) 
82: R&O&H3 (69%) 

CO,CH, 

i 

92: R=CH20H (87%) 
102 R=C02H 

11 ‘OH 

58% from 92 

132 

HO’ 

122 

142: R=CH3 
32 R=H 

a. NaWTHF, 800, b. cS2 (2.2eq), 25O, 20h; c. CH3l (2 leq), 25”; d. toluene, 1 lo”, 2.5 h; e. Jones, 0”; f. CHpNdether, 
0”; g, nBu4NFflHF, 25”, 2 h; h Jones, O”, i WSC/HOBT/EtsN/DMF, 0 to 25”; i. PPhs(2e4)/DlPEA(3e4)/CC14(2eq)/ 
CHsCN/CH$~, 25”, 18 h; k. Ni02(4 wf eq)/CH$&, 25”; I LiOH(Peq)/aq THF, 25”, 3 h. 

showed a characteristic *H NMR (CDCl3) olefin singlet at 6 6.09. The a-chain thexyldimethylsilyl (THDMS) 

ether was selectively cleaved and oxidized upon treatment with Jones reagent. I2 Diazomethane esterification of 

the resulting crude acid gave methyl ester 82. The o-chain hydroxyl was deprotected by exposure to tetra-n-butyl 
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ammonium fluoride13 to afford alcohol-ester 9Z. Jones oxidation of 9Z followed by standard WSC/HOBT 

mediated coupling of the resulting acid with L-serine amide derivative 1114 gave hydroxyamide 122. Cyclization 

of 122 using PPh$Cb conditions followed by nickel peroxide oxidation 15 of the resulting oxazoline 132 gave 

oxazole 14Z.16 Hydrolysis of 142 afforded desired exe-methylene isomer 32. Isomer 3E was prepared from 

diastereomer 5R by a similar sequence. In this case NaH/CS2/CH31 derivatization of the benzylic alcohol 

proceeded poorly. Alternatively, the methyl xanthate was obtained in good yield employing a recently reported 

two-phase procedure (CSz/aq NaOH/CH3I/cat nBudNHS04, 2S’, 48 h, 89%).t7 In contrast to the clean 

elimination of 6S, pyrolysis of the R-isomer (toluene, 110°, 2.5 h) afforded only a 40% yield of E-isomer 

product 7E which showed a characteristic IH NMR (CDC13) olefin singlet at 6 6.38. Importantly however, 

among the several products obtained only a single olefin product was formed. The remainder of the sequence 

proceeded as described in Scheme II to afford 3E. The crucial double bond geometries of isomers 32 and 3E 

were established with the aid of 400 MHz IH NMR NOE data on intermediate precursors 72 and 7E. Isomer 72 

showed a strong NOE between Hg and HC,D and the absence of an NOE between HB and HA. In contrast, a 

strong NOE was observed between HA and Hg in 7E. 

OMDM!3 

72 7E 

Both 32 and 3E were evaluated for their ability to inhibit arachidonic acid induced platelet aggregation 

(AAIPA)18 and the results are shown in Table I. Examination of the results indicates that exe-methylene 

oxabicycloheptane analog 32 which mimics conformer 1 exhibited comparable antagonistic activity to SQ 33,961. 

This suggests that the receptor binding conformation of SQ 33,961 resembles conformer 1 in which the 

sidechains lie in an extended hairpin conformation. 

Table I. In Vitro Evaluation of Era-Methylene Oxabicycloheptanesls 

Compound Inhibition of AAIPA (1%) 

SQ 33,961 2nM 

32 8nM 

3E 12700 nM 
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