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SYNTHESIS OF 14(R),15(S)- AND 14(S),15(S)~DIHYDROXY-5,8-
2-10,12-E - EICOSATETRAENOIC ACID
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Summary: 14(R),15(S)- and 14(S),15(S)~dihydroxy-5,8-2-10,12-E~eicosatetraenoic acids were
prepared from 15(S)-HETE by allylic epoxidation and base induced isomerization.

Recently, two epimeric 14,15-dihydroxyeicosatetraenoic acids, designated 14,15-DiHETE or
14,15—LTB4 depending upon their enzymatic origin, have been isolated from incubations of
arachidonic acid or 15(S)-hydroperoxyeicosatetraenoic acid (15-HPETE) with platelets and
1eukocytesl. A similar transformation of 15-HPETE is catalyzed by hemoglobin and methemo-
globinz. Although available in only minute amounts from natural sources, the biogenesis and
complete structure of these eicosanoids have been elucidatedle. Described herein is a stereo-
specific synthesis of the individual epimers in sufficient quantity for pharmacological

evaluation and comparison with biologically derived material.

We have shown that erythro and threo methyl 15(S)-hydroxy-13,14-E-oxido-5,8,11-Z-eicosa-

trienoates, 1 and 2, respectively, provide ready access to products derived from lipoxygenase and
epoxygenase metabolites of the arachidonate cascade™. To exploit this approach for the
preparation of 14(R),15(8)~-dihydroxy-5,8~2-10,12-E~eicosatetraenoic acid 3, epoxy-alcohol 1 was
saponified (NaOH,rt,l10h) in tetrahydrofuran (THF)/HZO (3:1) and the resultant salt isolated by
adsorption (1-2h) onto BioRad SM-2 beadsh after thorough evaporation of the organic solvent.
The product was removed from the resin with methanol, dried azeotropically, and treated with
lithium bis(trimethylsilyl)amide (4-5 equiv, 0°C+rt over lh, 2h at rt) in THFS. The dark
yellow mixture was quenched at 0°C and adjusted to pH 4. Extractive isolation and chromatography
(SiOZ:SZ MeOH/CHZClz, R, ~ 0.30) yielded gé (55%). The 14(8),15(S)~epimer 4 was obtained from

f
27 in an analogous manmer.
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Both 3 and 4 had uv and CI/EI mass spectra consistent with published datal. The assigned
8-7-10,12-E-triene geometry was confirmed with the methyl esters by appropriate nmr decoupling
experiments. NMR (200 MHz, C6D6) for both were very similar: § 1.31(3H,t), 1.54-2.20(12H,
complex m), 2.25-2,40(2H, m), 2.46(2H,t,I~7Hz), 3.14-3.27(2H, m), 3.64(3H, s), 3.83(lH,br s),
4,21(1H,br s), 5.38-5.72(3H, m), 5.84(1H,dd,J~7,15Hz), 6.13-6.42(2H, m), 6.47(1H,dd,IJ~15,15Hz),
6.70(1H,dd,J~11,15Hz).
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