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INT~RPH~NYL~NE PHENYL OXA~~L~S~ 
NOVEL, POTENT THR~~ROXAN~ RECEPTOR ANTAGONISTS 

Raj N. Mism, Don N. Harris, Inge M. Michef, 
valid 3. Goiden~rg, Maria L. Webb, Baerbel R. Brown* 

Abstract: The synthesis and in vitro evaluation of a novel series of structurally simple interphenylene phenyl 
oxazoles 2 is described The optimal inte~henyi~o~ substitution pattern and carboxyl side chain length were 
dete~n~ and fmm this series 2b (SQ 34,942) was identified as a potent TxA2 antagonist (AAIRA I5u=3I nM, 
I+19 n&f). 

The potent platelet and vascular activities of ~m~x~e A2 (TxAz),” a labile arachidonic acid me&o&e, 

has resulted in efforts to develop %A2 receptor antagonist for the Potential extent of ~iova~~l~, renal and 

Pulmon~ diseases.t-3 We previously reported inte~b~~yiene 7~oxabicycloheptane oxazoie I (SQ 33,961) 8s a 

Potent and long-acting TxA2 receptor antagonist P Due to the sy~~etic ~mplexity required in a~embling cl&al 

1. (SQ 33,96I~ 2 

7~o~~~cy~Ioh~pt~es we have been invoIv~ in a pro m to identify antagonists related to SQ 33,961 with ring 

systems of simplified structure. In particular we targeted analogs of general structure 2 in which the I-ox&i- 

~ycloheptan~ ring has been replaced by a simple phenyl ring. In addition to prodding relatively easily accessible 

synthetic targets, we anticipated that comparision of the TxAz antagonistic activity of analogs 2 with the 

antagonistic activity of SQ 33,961 would provide an indication of the importance of the 7-oxabicycloheptane ring 

of SQ 33,961 to an~gonistic activity. We describe hem our p~ii~n~ results on the synthesis of inte~h~nyiene 

phenyl oxazoles 2 and report the effect of inte~henylene substitutioN pattern and carboxyi sid~~ain length on 

TxAz an~go~istic activity. 

I~te~h~~ylene phenyl oxazoles 2 were prepared by a lithium te~chIor~uprat~ ~araiy~~ coupling of 

benzyl iodide 5 with an approp~ately substitute aryI G~gn~d reagent foIlowed by ~ons~ction of the oxazole 

ring as exemp~~ed in Scheme I for the synthesis of 2b. Benzyl iodide 5 was prepared by the monosiIyIation of 

1,2-benzenedimethanol,s followed by mesylation of the unprotected alcohol and subsequent iodide displacement 
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of the mesylate. Coupling of iodide 5 with the Grignard reagent derived from aryl bromide 66 was accomplished 

in the presence of catalytic lithium tetrachlorocuprate7 in THF at 0”. The crude coupling product 7 was 

selectively oxidized by treatment with Jones reagent and then esterified with diazomethane to afford methyl ester 

8. The overall yield of ester 8 from aryl bromide 6 was 60%. Elaboration of the w-chain proceeded by initial 

alcohol deprotection of 8 with te~abuty~~monium fluoride, followed by treatment of the resulting alcohol with 

Scheme I: Preparation of Interphenylene Phenyl Oxazole SQ 34,942 
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13: R=CHs 
2b: R=H (SQ 34,942) 

a. NaH/THF, SO’ then CISiPhztBu mF, 25”, 100%; 
94% from 5; d. Mg/THF& reflux; 

b. MsCl~t~N/C~~Cl~, -20”; c. NaVacetone, 25’, 

60% from 6; 
e. Li2CuC14/w then S, O-25” f. Jones, 0’; g. CH,N.#EtaO, o’, 

h. nBu&F/‘I’HF, 25”, 88%; i. Jones, O-25’, 97%; j. WSC/ HOBT/EtsN/DMF, O-25”, 
76%; k. PhsP/ DIPEA/CCl,/MeCN/CH,C1,,25”, 96%; 
m. LiOH/aq THF, 25”, 92%. 

1. CuBq /DBU/EtOAc/CHC1~,2.5’, 46%; 
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Jones reagent to give the acid-ester 9. Coupling (WSC/HOBT) of acid-ester 9 with L-se&e cyclohexylbutyl 

amide hy~~hlo~de 10s afforded amide 11. Serine amide ‘11 was converted to oxazoline 12 by reagent with 

~phenylphosphine/c~~n tenachioride which was oxidized to oxazole 13 employing a mixture of copper@ 

bromid~BU as described previously.9 Base hydrolysis of ester 13 gave 2b (SQ 34,942) as a white solid.10 

meta 1 2.0 6.0 

2e meta 2 0.47 2.0 

Structure-Activity Studies and Discussion 

Interphenylene pbenyl oxazoles 2 were evaluated for their ability to inhibit platelet aggregation induced by 

~chidonic acid (AAIPA) and U-46,619 (U-IPA) in human platelet rich plasma.’ i The results arc shown in Table 

1. In the ortho substituted series @a-c), the propionic acid derivative, 2b, (n=2) exhibited the most potent 

antagonistic activity in both AAIPA and U-IPA studies; the propionic acid analog 2e was also the most potent in 

the meta substituted series. Comparision of the the ortho and meta substituted analogs showed that maximal 

potency was obtained with the ortho substituted analogs. The mOst potent ortho substituted analog, 2b, was 

H-fold more active than its meta substituted counterpart 2e. In the interphenylene 7-oxabicycloheptane series, 

ortho substitution also produced significantly more active com~unds than meta substitution with the propionic 

acids exhibiting maximal potency .6.12 A striking difference in the SAR of the interphenylene ?-oxabicycIo~pt~e 

oxazoles and inte~henyle~e phenyl oxazoles was the greater sensidv~~ to carboxyl chain length v~ations 

dispiayed by the interphenylene phenyl oxazole series. The ortho substituted interphenylene phenyl oxazoles 

exhibited a >lOOO-fold difference in activity for chain lengths of n=l-3 while the inte~henylene 7-oxa- 

bicyc~oheptane oxazoles exhibited onfy a IO-fold difference in activity for comparable analogs. A final 

comparison of the most potent compounds from the inte~henyelene phenyl oxazole and interphenylene l-oxa- 

bicyclohept~e oxazole series showed that although 2b (SQ 34,942) was a relatively potent TXAZ antagonist, it 
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was 15fold less active than SQ 33,961 indicating that the 7-oxabicycloheptane ring system provides a significant 

enhancement in potency relative to a phenyl ring. In support, radioligand binding studies in human platelet 

membranes using TxA2 receptor radioligand [3H]-SQ 29,54813 showed Kd values for 2b (SQ 34,942) of 19 nM 

and for SQ 33,961 of 0.1 nM indicating that SQ 33,961 also exhibited significantly enhanced receptor binding. 

In summary, interphenylene phenyl oxazoles 2 have demonstrated that potent TxA2 antagonistic activity 

can be achieved with structurally simple analogs of interphenylene 7-oxabicycloheptane oxazoles. The potency of 

interphenylene phenyl oxazoles 2 was found to be highly sensitive to the substitution pattern and length of the 

carboxyl side chain with ortho substitution and propionic acid side chain length optimal. From this series 2b (SQ 

34,942) was identified as a relatively potent TxA2 antagonist in vitro exhibiting an AAIPA I50 = 31 nM and & = 

19 nM. 
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