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A SIMPLE SYNTHESIS OF METHYL 11(S)- AND 12(S)-HETE

George Just* and Zhi Yuan Wang
Department of Chemistry, McGill University
Montreal, PQ, Canada H3A 2K6

ABSTRACT: Starting from D-arabinose, we describe a synthesis of 115 and 12S-
HETE methyl esters.

A simple retrosynthetic analysis indicates that either enantiomer of
8, 9, 11 and 12-hydroxyeicosatetraenoic acids (HETE's) can, in principle, be
constructed from a chiral intermediate corresponding to B, if it were
available as the dialdehyde synthon B', and phosphoranes corresponding to
A, C, D (7) and E (6).
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Phosphoranes corresponding to A and E are readily availablel. Those corres-
ponding to C and D have been described2’3. A rapid one-pot synthesis of
non-3Z-enylidenetriphenylphosphorane ("C") is outlined in the companion paper.
In the following, we detail the synthesis of ll(S)—HETE4 and lZ(S)—HETE5 methyl
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esters, using arabinose as the chiral starting material. In contrast to

most carbohydrates, it is readily available in both D and L form.
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The synthesis of the D-2-~deoxypentose dithioacetal 1 has been described by
Wong and Gray6 and allows for its large-scale easy preparation from arabinose.
Transformation to its t-butyldiphenylsilyl ether 37, [a]go + 13.7° (CHC13),
using the method of Hannessian and co—workerss, followed by hydrolysis with
trifluoroacetic acid/tetrahydrofuran (THF)/water (1:2:1, 3.5 mL per 1 mmol

of 2, 20-25°, 6 h) gave diol 27, [a]go + 24.7° (CHC13), which was obtained

in 78% yield after flash chromatography (EtOAc~petroleum ether, 1:4). Treat-
ment of 3 with 3.5 eq of sodium periodate in THF-acetone-water (2:1:2.5, 7 mL
per 1 mmol of 3) at 20° for 15-20 min. gave aldehyde 37 as an oil in 72%
yield. Reaction of 4 with formylmethylenetriphenylphosphorane in dry

benzene at 70° for 6 h gave o,B-unsaturated aldehyde 5, which was obtained in
79% yield after purification9. In contrast to aldehyde 4, 9 and 11, 5 was
quite stable and could be stored at 0-10° for weeks. This material corres-
ponds to fragment B in 11(S) and 12(S)-HETE.

Coupling of 5 with dianion 23 gave, after methylation with dimethyl
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sulfate in situ, ester l97 in 75% yield after chromatography. Hydrolysis of

the dithioacetal functionlo provided unstable aldehyde lill in 61% yield after

rapid chromatography purification. It was immediately treated with hexyl-

triphenylphosphorane to give 14 in 42% yield. Although both 14Z and 14E

isomers were obtained, they could not easily be separated at this stage.

Hydrolysis of the silyl ether function with 1.9 eqg of n-Bu,NF-3H,0 in THF at

45° for 4 h gave a mixture of the 147 (major) and 14E (minor) isomer of

12 (S)-HETE methyl ester, which were easily separated by flash chromatographylz.
Further purification by HPLC (7.5% EtOAc in hexane, Microporasil) gave

13, 1012? + 1.3°(c 0.3 in cHCly), [a]2® + 1.5°(c 0.2 in CHC1;) . An

attempt was made to determine enantiomeric purity by forming the Mosher ester15

pure 15

of 15, and comparing it to the one derived from d4,1-12~HETE methyl ester kindly
provided bv Dr. Julian Adams. Unfortunately, the diastereomeric Mosher esters
derived from racemic 15 appeared as a single peak on HPLC using two different
systems. Proton n.m.r. of the Mosher ester of 15 was consistent with the
formation of one diastereomer only. The overall yield of 15, based on crystal-
line arabinose dithioacetal6, was 5.7%

For the synthesis of 11(S)-~HETE methyl ester, a very similar sequence was
used: a,B-unsaturated aldehyde 5 was first treated with 6 to provide 8 in 58%
yieldl4. Condensation of highly unstable aldehyde 9, which was obtained after
removal of the dithioacetal function of 8 as described above, with 7 gave,
after methylation in situ, ester 12 and its olefinic isomers in 52% yield.

Hydrolysis of the silyl ether function of 12 and its isomers with n-Bu,NF - 3H,0

2
in THF gave a mixture of 13 and isomers, which was easily separated by
chromatographylz. After further purification by HPLC (7.5% AcOEt in hexane,
Microporasil), pure 11(S)-HETE methyl ester 13 was obtained in 3.2% overall

vield, based on crystalline arabinose dithiocacetal. It was in all respects

identical to 13 previously prepared4b.
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