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AN EFFICIENT AND GENERAL METHODOLOGY FOR THE SYNTHESIS OF THE HETES: SYNTHESIS OF
(+)~5-HYDROXY-6-TRANS-8,11,14-CIS-EICOSATETRAENQIC ACID (5-HETE)

Bruce P, Gunn
Abbott Laboratories
North Chicago, IL 60064

SUMMARY: The facile synthesis of {+)5-HETE illustrates a general synthetic approach to the
HETES in which the key step involves the oxidative ring opening of an appropriately substi-
tuted furan nucleus.

The conversion of arachidonic acid into the monohydroxyeicosatetraenoic acids (HETES) by
the action of the lipoxygenases and the subsequent conversion of the HETES to the Jeuko-

1 In connection with a program in our labora-

trienes has recently received much interest,
tories directed toward the preparation of leukotriene analogs, an efficient and general syn-
thesis of the HETES in reasonable quantities was mandated.2 Any successful approach must

permit construction of the cis-trans diene unit with an allylic hydroxyl moiety 1 common to

all the HETES.
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Preparation of the required structural unit 1 was rationalized from an appropriately
substituted furan 2 which might be oxidatively cleaved to the unsaturated 1,4-dicarbonyl
intermediate 3, Further elaboration of 3 by Wittig olefination and reduction of the ketone

carbonyl would provide the necessary cis-trans diene allylic hydroxyl unit 1.
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As an illustration of this approach, the total synthesis of (t)5-HETE is described.3

The synthesis begins by converting 3-(2-furyl)-1-propanol 4% to the chloride 5 (Ph3P, CCly,
70°, 1 hr.) in 70% yield. The chloride 5 was converted to the methyl ester 6 (1. Mg, THF,
reflux; 2. C1C0,Me, RT) in 80% yield. At this point it was not possible to efficiently
oxidatively open the furan ring with MCPBA® or PCCO® - the former afforded no ring opened
product and the latter could not be induced to give more than a 25% conversion under a
variety of conditions.7 Therefore, recourse was made to an earlier procedure8 wherein 6 was
converted first to the dimethoxy ester? 7 (Bry, MeOH, NayC03, -30°) in 79% yield followed by
ring opem’ng10 to 8 (Hy0, 45°, 30 min.} in 75% yield. The cis isomer 8 was converted!?
quantitatively to trans gil (I, ether, RT, 10 min.). The enedione 9 was subjected to Wittig
olefination with (Z, Z)-3,6-dodecadienyltriphenylphosphonium bromidel? (KOtBu, THF, 0°) to
afford 11 in 51% yield. The keto ester 11 was reduced (NaBHg, MeOH, 0°) to alcohol 12 in 65%
yield, which was hydrolyzed (LiOH, IPA, Hy0, RT, 1 hr.) to afford (£)5-HETE in 95% yield.

Advantages of this approach include the straightforward nature of the synthetic scheme
which obviates the need for any tedious separations and the generality which is realized by
appending the appropriate R group to the furan ring in 3.
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