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Abstract: The synthesis and initial pharmacology of interphenylene 7-oxabicyclo[2.2.1lheptane oxazole 
thromboxane (TxA2) receptor antagonist BMS-180291 is described. BMS-180291 ha8 been characterized as an 
orally bioavailable, potent and selective TxA2 antagonist with a long duration of action. 

Thromboxane A2 (T~Az>~ is a potent, short-lived endogenous arachidonic acid derived mediator which induces 

platelet activation/aggregation and vasoconstriction and has been implicated as a contributor in cardiovascular, 

renal and pulmonary disease.3 As part of a program to develop selective TxA2 receptor antagonists4 with a 

clinically useful duration of action, we have been involved in the identification of prostanoid-like TxA2 

antagonists with modifled carboxyl side chains which would be resistant to 8-oxidation (e.g. interphenylen$), 

an established route for the metabolic inactivation of prostaglandins. We previously described two series of potent 

interphenylene 7-oxabicycloheptanes with semicarbarone and 4-amido oxazole omega chainsd7 From the 

Camido oxazole series SQ 33,961 was found to be an extremely potent and selective TxA2 antagonist with a long 

duration of action and was selected for extensive evaluation .* Despite an excellent pharmacological profile, 

SQ 39,961 BMS-160291 

further examination of SQ 33,961 in animal models revealed it was not sufftciently orally bioavailable (4%) for 

clinica.l development. Detailed metabolism studies in monkeys established that the low oral bioavailability of SQ 

33,961 was in part a result of extensive first-pass hydroxylation with oxidation localized primarily on the 

lipophilic cyclohexylbutyl side chain. Based on structure-activity studies,7 which indicated that substantial 

structural variability was tolerated in this region of the molecule, a number of related compounds in this series 

with lipophilic amide side chains less prone to oxidation were. examined. From these studies BMS-180291 was 

identified as a TxA2 antagonist which showed a pharmacological profile comparable to SQ 33,961 while 

exhibiting significantly reduced first-pass oxidative metabolism. Further biological evaluation established that 

BMS-180291 ( [(+)lS-(l~a,3a,~)]-2-[[3-[4-[(n-pentylamino)c~~nyl]-2-oxazolyl]-7-oxabicyclo[2.2.l]hept- 

2-yl]methyl]benrenepropanoic acid) was an orally bioavailable, potent, selective TxA2 receptor antagonist with a 

long duration of action. Based on its pharmacological and metabolic profile, BMS-180291 has been selected for 
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further development. Disclosed here in preliminary form are the synthesis and a summary of the initial 

pharmacology of BMS- 180291. 

Synthesis 

BMS-180291 was prepared by elaboration of chiral tetrahydrofuranol19 as shown in Schemes I and II. 

We have previously described a route for introduction of the interphenylene side chain into 1 by addition of an 

aryllithium (2.2 eq) affording 3 and epi-3 as an -1: 1 mixture of alcohol epimers.6 Hydrogenolysis of this mixture 

resulted in only a 55% yield of desired alcohol 4 and was complicated by the resistance of epi-3 to undergo 

reduction. In contrast, the stereochemical outcome employing Grignard reagents in this sequence (i.e. depro- 

tonation of 1 with ethylmagnesium bromide followed by the addition of arylmagnesium bromide 2)l” selectively 

afforded crystalline diol diastereomer 3 in 87% yield. 11 Subsequent hydrogenolysis of the single epimer 3 

Scheme I: Preparation of Alcohol-Ester Intermediate 5 

OSIMefHex 

(1.3 eq)flHF, 0 to 25” 

a. EtMgBr (0.95 eq)flHF, 0”; b. 20% Pd(OH)&HOAc/H, (1 atm); C. AqO/py, 2S’; d. Jones, 
25”; e. HQ/MeOH, 25’ 

proceeded smoothly to give desired alcohol 4. The protected a-chain alcohol of 4 was then selectively oxidized 

by a straightforward sequence which involved acetylation and treatment with excess Jones reagent followed by 

acid catalyzed deacetylation/esterification of the resulting crude acetate-acid product. The overall yield of key 

intermediate alcohol-ester 5 from 3 was 70%. BMS-180291 was available from 5 by elaboration of the co-side 

chain carbinol as shown in Scheme II which began with Jones oxidation to give acid-ester 6. The carbons 

required for the 4-amido oxazole substructure were introduced in the form of acyclic serine amide 712 by WS- 

carbodiimide/HOBT mediated coupling to afford 8. Diamide 8 was cyclized to oxazoline 9 by mesylation 

followed by treatment with excess triethylamine. The non-trivial conversion of oxazoline 9 to oxazole 10 was 

accomplished by a novel copper bromide/DBU oxidation. 13 The procedure involved addition of a CHCl3 

solution of oxazoline 9 to a stirred suspension of copper bromide (2 eq) in DBU (4 eq)/ethyl acetate at room 

temperature under argon. The resulting dark colored reaction mixture was monitored by TLC and additional 
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portions of copper(I1) bromide and DBU were introduced until starting oxazoline was nearly consumed. 

Generally, 4-6 eq of copper bromide were required and the yields of oxazole were SO-80%. Aqueous base 

hydrolysis of ester 10 followed lr; recrystallization gave BMS-180291 as a high melting, stable white solid14 

Scheme II: Preparation of BMS-180291 from Alcohol-Ester 5 

Alcohol-ester5 a 
esa 

6 

b 
- 

W&-CH3 
‘OH 7 

95% crude 

10 BMS-190291 

a. Jones, 25”; b. WSC/4-Methyhnorpholine/HOBT/DMP, 0 to 25”; c. MsCl/BtrN/C&Cla, 0” then 
EtaN/CH&la, 25’; d. CuBra/DBU/BtOAc-CHCl, (l:l), 25”; e. NaOH/aq THF, 25“. 

Pharmacology 

In human platelet-rich plasma (PRP) BMS-180291 inhibited arachidonic acid-induced (800 FM) and 

U46,619-induced (10 $vl) platelet aggregation with 1% values of 6 and 20 nM, respectively.t5 In contrast, at 

1 mM BMS-180291 produced no inhibition of ADP-induced (20 l&l) platelet aggregation in human PRP, TxA2 

synthase in human PRP, or cyclooxygenase activity in platelets or bovine seminal vesicle microsomes. In human 

platelets BMS-180291 antagonized the U46,619-induced aggregation response in a non-competitive manner while 

the shape change response was antagonized in a competitive manner. Radioligand binding studies in human 

platelet membranes using TxA2 receptor radioligand [3H]-SQ 29,548 showed a G value of 4.03kl.04 t&l for 

BMS-180291 with a slope factor of 1.06 consistent with competitive receptor binding.16 In rat aortas BMS- 

180291 competitively inhibited U46,619-induced contractions with a KB of 0.56 nM. Importantly, BMS-180291 

produced no evidence of agonistic activity either in vitro or in vivo. Duration studies in conscious mice showed 

that BMS- 18029 1 (0.2 mg/kg, po) provided extended protection (T50=14 hr) from U46,619-induced (2 mgkg, 

iv) death.17 In addition, a single oral dose of BMS-180291 (3 mg/kg) abolished U46,619-induced platelet 
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aggregation ex vivo in African green monkeys for 224 hr supporting potential once a day clinical dosing. 

Finally, preliminary metabolism studies in African green monkeys with [3H] BMS-180291 (1 mg/kg) indicated an 

oral bioavailability of 20-25% Detailed SAR, pharmacological and metabolism studies of BMS-180291 will be 

discussed in future reports. 
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