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An effective pathway is described for the synthesis of (11R,12S)-oxidoarachidonic acid (1) from the achiral precursors shown.

Disregulation and malfunction of cells in the vasculature
leading to inflammation are important components of

cardiovascular disease that contribute significantly to ath-

erosclerosis, heart attack, and stréReAlthough the bio-

degradation ofdB, thereby blocking the activation (release)
of NF-«<B and its migration into the nucleus where it
functions as a proinflammatory transcription fac@&@timula-
tion of bovine endothelial cells with TNE-increased I«B

chemical basis for these inflammatory processes remainskinase activity, which was strongly inhibited Hywith an
unclear, remarkable progress has been made recently on thec,, of 20 nM2 It is clear that (1R, 129-EET (1) is a potent

involvement of the TNF-&* and NF-«B~7 signaling path-
ways in vascular inflammation and on the regulatory role of
eicosanoids, especially (R112S)-oxidoarachidonic acid.f
[(11R,12S)-EET$ ! Epoxide 1 appears to be formed by

COH

3 X=0H, Y=H
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the action of the cytochrome P450 isoform CYP2J2 on
arachidonic acid in endothelial cells and to inhibit the
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endogenous antiinflammatory eicosanoid which may be the
forerunner of a new class of cardiovascular therapeutic
agents?
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(@) AD-mix-0, 1 eq CH3SO,NH,, 1:1 EBUOH-H,0, 36 h at 0 °C. (b) 1 atm Hy, Pd-CaCO4Pb, THF, 0 °C, 45 min.
() 1.4 eq CH3S0,Cl, 1.4 eq NEts, CHyCly, 0°C, 1 h. (d) 1.2 eq HBuAlH, C;Hg, -78 °C, 1h. (e) 2 eq NaBH,, CHyOH,

0°C, 15 hthen 3eq K-CO 3 3 hat23°C. (f) 1.3 eq Dess-Mariin periodinane, C H ,Cl 5, 50 min at 23 °C.

@

(2HPh3P=CHCH,CH=CH(CH ,);CO.Me (9), 5:1 C;Hg-THF, -94 °C to 15 °C, 3 h. (h) 10 eq LiOH, DME-= H,0, 23 °C for 15 h.

Since the first chemical synthesis af)-(11,12)-EET in
these laboratories two decades &fydhere have been

reduced by 1.2 equiv afBu,AlH in toluene at—78 °C for
1 h to afford the lactol mesylaté cleanly. Reduction of

described the nonposition selective peroxy acid conversionunpurified 7 with 2 equiv of NaBH in MeOH at 0°C for

of arachidonic acid to a mixture of four racemic EE¥s,
an adaptation of the original methiddo the synthesis of
(11S,12R)-EET and a synthesis of (B,12R)- and (1R,-
129-EET's fromR or Smalic acid?® In this paper we report
an efficient, catalytic enantioselective synthesis of the
biologically more active (11R,12S)-EET using the same
achiral intermediat® that served as a precursor of (12R)-
and (12S)-HETE (&nd4).*’

The eneyne este? was subjected to enantioselective
Sharpless dihydroxylatidhwith AD-mix-o, CH;SO,NH> (1
equiv), in 1:1t-BuOH—H,O (0.1 M in2) at 0°C for 36 h to
form directly the hydroxy lactonB of 88% ee (70% vyield)
(Scheme 1). Recrystallization of this product géwaf 94%
ee in 86% yield. Catalytic reduction &fwith 1 equiv of H,

(1 atm) using Lindlar catalyst (10% P&€aCQ—Pb) in THF

at 0°C (with careful monitoring of the reaction with AgNO
impregnated TLC plates and 1:2 EtOAc/&) gave after
45 min theZ-unsaturated lactorin 99% yield. Treatment
of 6 with 1.4 equiv of CHSO,Cl and 1.4 equiv of BN in
CH,CI; at —20 to 0 °C over 1 h afforded cleanly the
corresponding mesylate which, without purification, was
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1.5 h and subsequent treatment in the same flask with 3 equiv
of K,CGQ; furnished theZ-epoxy alcohoB in 80% overall
yield from 6 after flash column chromatography on silica
gel.

Oxidation of8 using 1.3 equiv of DessMartin periodi-
nane reagent in Ci&l, at 23°C for 50 min produced the
corresponding epoxy aldehyde which was treated widh (
PhP=CHCHCH=CH(CH,)sCO,Me (9)*in 5:1 toluene—
tetrahydrofuran at—94 to —15 °C over 3 h toform
(11R,12S)-EET methyl est&0 in 71% overall yield from
8. The optical rotation 010 was found to bed]*% +5.38
(c 1.3, acetone) as compared to the reported valueJdf{
+4.94 (c1.6, acetone)® Saponification ofLOwith 10 equiv
of LiOH in 2.5:1 dimethoxyethaneH,0O at 23°C for 15 h,
as previously described, provides (11R,12S)-EET (1).

Syntheticl is conveniently prepared in gram amounts by
the process outlined above which should expedite biological
research. This biologically intriguing eicosanoid, produced
by chemical synthesis many years before the recognition of
its biomedical importance, its enantiomer, or the enantiomeric
12-HETE'S’ can all be synthesized from the achiral precur-
sors2 and9.
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