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ENANTIOSPECIFIC SYNTHESIS OF METHYL 11,12~ AND 14,15-EPOXYEICOSATRIENQATE
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Summary: The methyl esters of the cytochrome P-450 epoxygenase metabolites 11(S),12(R)-and
14(R),15(S)~epoxyeicosatrienoic acid and some analogues were prepared enantiospecifically from
15(8)-HETE derived precursors.

Recent studies1 have revealed an alternative mode of eicosanoid production mediated by
cytochrome P-450 which results in a tantalizing array of oxygenated metabolites2 including
four regioisomeric cis-epoxyeicosatrienoic acids3 (EETs). The EETs display potent in vitro
biological activity4 and their presence in mammalian tissue has been confirmeds. We have
also determined the absolute configuration of the EETs generated by a reconstituted enzymatic
system containing a purified preparation of the major phenobarbital inducible form of rat
liver microsomal cytochrome P—4506. Since these eicosanoids are available in only minute
amounts from natural sources, we report herein the first enantiospecific synthesis7 of the

cytochrome P-450 epoxygenase metabolites 11(S),12(R)- and 14(R),15(S)-EET and some analogues

in sufficient amounts to aid in determining their role, if any, in biological processes.

A convenient route to the EETs exploits our previously reported conversion8 of methyl
15(S)-HETE to methyl erythro and threo 15(S8)-hydroxy-13,14~E-oxido-5,8,11-Z-eicosatriencates
N,-20°C) of 1 followed by regiospecific NaBH

1 and 2, respectively. Mesylation (MsCl,Et

3 4
reduction8 (DMS0,90°C,90 min) generated trans-14(R),15(R)-EET é? (57%).NMR(CDC13,9OMH2) b
0.94(3H,t), 1.16-1.92(10H,m), 1.96-2.20(2H,m), 2.36(2H,t,J ~ 7Hz), 2.60-3,12(6H,m),

3.68(3H,s), 4.96-5.82(6H,m); TLC: Si0 EtZO/hexane 1:4 , R_. ~0.39. In contrast, the

same sequence using 2 was less satisiactory and afforded fM(S),IS(R)—EET 4 (10-22%),
[a]§4+2.77° (e = 0.65, CHC13), acceompanied by several by-products. Likewise,
borohydride reduction of mesylate 5 and tosylate 6, prepared directly from 1l by Still's
modification10 of the Mitsunobu inversion procedure, also gave a low yield of the cytochrome
metabolite methyl 14(R),15(S)-EET Zé, [a]§4—2.75°(C = 0.70, CHC13), spectrally and

chromatographically identical with an authentic (racemic) samp1e7a.
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Alternatively, 14(S),15(S)-dihydroxyeicosatrienocic acid §? could be lactonized
(PhCH3, 115°C, 24h) wvia its 2-pyridinethiol ester12 (2~thiopyridylchloroformate, Et3N,
-20°C) to a mixture of 9 and 10 (1:1.5, 50%) which were separated chromatographically
(Et20/hexane 1:1, Rf»v 0.44 and 0.55, respectively). 9 NMR(CDC13, 90MHz): & 0.88(3H,t),
1,10-2.60(17H,m), 2.62-2.96(4H,m), 3.48-3,80(1H,m), 4,80~5.04(1H,m), 5.06-5.68(6H,m);
IR(CHC13): 1725 cm-l; mass spectrum of saturated TMS ether m/e (%): 392(M+, 5),
173(100). 10 NMR: § 0.88(3H,t), 1.08-2.52(17H,m), 2.60-2.92(4H,m), 3.50-3.84(1H,m),
4.76-5.00(1H,m), 5.04-5.80(6H,m); IR: 1730 cm_l; mass spectrum of saturated TMS ether:
392(6), 257(10), 202(35). Sequential mesylation, saponification and esterification

(CH,N,) evolved 4 (702),[a]3%+2.78°(C=0.82,CHC1,), and 7 (80%), [a]),-2.73°(C = 0.90,CHCI,).
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The ready availability of 4 provided easy access to the cytochrome metabolite methyl
11(8),12(R)-EET llé(SOZ from 4), [a]§4—2.34° (c = 0.66, CHC1 ), using Corey's
method7b of bromohydrin formation (HOAc/aq. KBr/THF, 0°), BuOOH/VO(acac) epoxidation,
and olefin regeneration (szO/py, 0°; then (MezN)3P). This chirallty transfer
takes advantage of the high erythro preference inherent in vanadium catalyzed acyclic
homoallylic epoxidationsl3. In principle, the antipode of 11 could be prepared

analogously from 7.
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