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Abstract: A differentiated, six-carbon vicinal-diol chiron was prepared from D-glucurono-6,3-lactone snd exploited in the asymmetric
synthesis of the erythro/threo-isomers of the title cicosanoids.

Cytochrome P450 mediated! oxidation of arachidonic acid generates, inter alia, four regioisomeric
epoxyeicosatrienoic acids (EETs) which are rapidly hydrated by cytosolic epoxide hydrolases? to the
corresponding vic-dihydroxyeicosatrienoic acids (DHETS). Compared to their antecedents, the BETs, relatively
litle is known regarding the physiological role(s) and metabolic fate of the DHETS. They do, however, display
potent in vitro biological activities? and since their levels in vivo are dramatically elevated during preeclampsia*
and salt loading,5 the DHETs may be relevant to the etiology of hypertension. As part of current studies to
¢elucidate the absolute configurationsS of the endogenous DHETS as well as to facilitate SAR studies, we describe
herein the preparation of a differentiated, chiral bis-lactol from a readily available carbohydrate. The utility of this
chiron for the preparation of optically active vic-diols was demonstrated during syntheses of the erythro- and
threo-isomers of 11,12- and 14,15-DHET (eq 1).7:8
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Methyl B-furanoside (1a),? obtained in 80% yield from commercial D-glucurono-6,3-lactone, was
smoothly decxygenated by way of its 2,5-bis(phenylthionocarbonate) 1b (mp 164-66°C) using the Barton stannyl
hydride procedurel0 (Scheme 1). Subsequent low-temperature diisobutylaluminum hydride (DIBAL-H) reduction
of the resultant lactone 1c!! (mp 103-4°C) produced the strategic chiral bis-lactol 2. Of the two aldehydes implicit
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*PhOC(S)-Cl, N-hydroxysuccinimide (5 mol %), CsHgN/CH,CN, 60°C, 5 h.®Bu,SnH, AIBN, PhCH;, 80°C,
3 h.°DIBAL-H, PhCHj, -78°10 0°C, 2 h.%C gHy,CH=PPh,, THFFHMPA/PhCH, (1 : 0.6 : 4), -78° 10 -20°C, 2
h°DEAD/PhyP, 4-(NO3)CgH,COH, CeHg, 23°C, 12 hNaOMe, MeOH/THF, 23°C, 0.5 h&4-(MeO)C gH,C H,CV

KH, THF, 0° to 23°C, 1 h."THF/H,OHOAG (1 : 2 : 2), 80°C, 4 h.411, THF/PhCHj (1 : 3), -78%10 0°C, 2 h/15%
HCIVMeOH, 0°t0 23°C, 2 h.

in 2, only one was available for Wittig cis-olefination using hexylidenetriphenylphosphorane to give furanoside 3.
Final elaboration to complete the basic carbon skeleton required protection of the free secondary alcohol in 3 as a
4-methoxybenzyl (MPM) ether and mild acidic hydrolysis of the methyl lactol. Repetition of the Wittig coupling,
this time with 7-carbomethoxyhepta-(3Z)-en-1-ylidenetriphenylphosphorane (11),12 afforded the mono-protected
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threo-diol 5. The isomeric eryshro-diol 6 was prepared, also from 2, by sequential Mitsunobu!3 inversion of 3,
saponification of the epimeric benzoate to give furanoside 4, and olefination after lactol hydrolysis as described for
S.

Direct deprotection of S and 6 using methanolic HC1 gave rise t0o (11R).(12R)- and (118),(12R)-DHET
methyl esters, 7 and 10, respectively. Their enantiomers § and 9, respectively, were secured by inversion of the
C-12 alcohol using the Mitsunobu procedure, methanolysis of the derived benzoate, and MPM ether cleavage.
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Minor modification of the above strategy allowed ready access to the other regioisomeric DHETS. For
instance, elaboration of 2 with propylidenetriphenylphosphorane followed by catalytic hydrogenation (H, Pd/C,
MeOH, 2.5 h; 90%) gave rise to furanosides 12 and 13. Their further transformation to 14-17, the four
erythrojthreo-isomers of 14,15-DHET methy] ester, similarly paralleled the protocols in Scheme 1, except the final
Wittig reaction was conducted with 10-carbomethoxydeca-(3Z),(6Z)-dien-1-yltriphenylphosphorane. 14

Esters 7-10 and 14-17 were converted to their free acids by saponification (NaOH, MeOH, 23°C, 4 h),
adjustment to pH 4.5, and extractive isolation.15
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