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ABSTRACT
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(Z)-PhyP=CHCH,CH=CH(CH,);COOMe (8)

A new and effective pathway is described for the synthesis of 12(R)-HETE and the 12(S)-enantiomer from the common intermediates 4 and 8.

The understanding of the cyclooxygenase (CO) pathway to effects on biology and medicine and represents a major
prostanoids (PG’s) and of the 5-lipoxygenase (5-LO) pathway contribution of chemistry to these fields. Recently, it has
to leukotrienes from arachidonic acid has had profound become clear that the 12-LO pathway from arachidonic to
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12-hydroxy-5%),8(2),10(E),14(@)-eicosatetraenoic acid (12-
HETE), discovered over a quarter of a century ago by
Hamberg and Samuelsson in human platéketsl epidermis

of psoriasig, also plays a critical role in human health and
disease. The 12-LO pathway and 12-HETE have been
implicated, inter alia, in angiogenesighe viability and
metastatic potential of tumor celigtherogenesiscoronary
thrombosis$ type | diabetes inductiohjnflammation and
psoriasis;® and inhibition of apoptosiéIt has been estab-
lished that 12(R)-HETE is present in psoriatic tissue rather
than the more common 1R)-enantiome¥ It also has been
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Scheme 1

1 X=OH, Y=H
2 X=H, Y=OH

(a) 2 mol % Pd(PPhg)s, 1 eq KHCOs, 65 atm CO, MeOH, 36 h at 23 °C (70%).
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(b) AD-mix-B, 1 eq

CH3S0oNHo, 1: 1 +BUOH-H,0, 36 h at 0 °C (72%, 95% ee). (¢) 1 atm Hyp, Pd—CaCOj (Lindlar), THF, 40 min
at 23 °C (99%). (d) 1.4 eq CH380.Cl, 1.4 eq EtsN, CHoCly, 1 h at 0 °C. (e) -BusAlH, C/Hg, 1 h at -78 °C
(70% overall from 5). (f) (Z)-PhsP=CHGHoCH=CH(CHo)3COOMe (8), 1 : 0.3 THF-HMPA, 1 h at -25 °C (72%).

discovered that humans possess genes encoding tRg§-12(
LOY as well as genes for the longer known $2{O
enzymegd12 |nterestingly, 12R)-HETE (1) appears to be
an order of magnitude more proinflammatory than)2(
HETE (2)1°

The growing importance of 18f- and 12R)-HETE in

and chiral 12-HETEs have been described, none being of
the modern catalytic enantioselective tyfe.

The pathway of synthesis dfis summarized in Scheme
1. The allylic bromide3, synthesized in 65% vyield by
coupling of 1 equiv of 1-heptynylmagnesium bromide with
(E)-1,4-dibromo-2-butene in the presence of 10 mol % of

biological regulation and disease underscores the need forCuBr in THF at 0— 50 °C'® was converted toE)-£,y-
adequate supplies of these enantiomeric substances founsaturated este4 by Pd(0)-catalyzed carbonylation in
fundamental studies. This paper reports an efficient and shortmethanol® Sharpless asymmetric dihydroxylationising

synthetic route to the enantiometsand 2 using modern
catalytic asymmetric methodology. The route is illustrated
specifically for the 12R)-HETE (1) but clearly can be applied
equally well to the enantiom&: Since the original synthesis
of 12(S)-HETEL® a number of other syntheses of racemic
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the dihydroquinidine-based biscinchona catalyst/reagent AD-
mix-f (Aldrich) occurred with in situ lactonization to give
the chiral 5-hydroxy lactone5, [(I]ZDZ +45.4 (c0.8, Me-
CO), of 95% e as determined by HPLC analysis using a
Whelk O-1 column with 1:9 isopropyl alcohehexane as
eluent (retention times: 21.7 min f&S-enantiomer ob and
26.1 min for5). Selective Lindlar reduction of the triple bond
of 5 gave the corresponding-olefin, which was converted
to the methanesulfonate and reduced with DIBAL-H in
toluene at—78 °C to form lactol mesylaté. Reaction 06
with the ylide ¢)-PhP=CHCHCH=CH(CH,)s;COOMe
(8)'8in 1:0.3 THF—HMPA at—25 °C for 1 h produced the
methyl ester 7) of 12R)-HETE, [of? —14.8 (c 0.9,
acetone), which was spectroscopically identical with an
authentic sample. Saponification of the methyl e3tarith

1:1 1 N LiOH(aq)—THF affords 12(R)-HETE (1).

Modification of the synthesis shown in Scheme 1 by
replacing AD-mix-fby AD-mix-a. in the synthesis allows
formation ofent-5and therefore 12(S)-HETE (2).

The synthetic process described herein thus allows the
preparation of both 1R)- and 12§)-HETE from the
common building blockgl and 8 in a remarkably simple
and effective way.
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