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Summary: Enantiospecific syntheses of the ZO- and both 19-hydroxy metabolites of 
12(S)-HETE were accomplished using readily available, chiral precursors. 

Recently, a new metabolite of 12(S)-hydroxyeicosatetraenoic (12-HETE) acid (1) was 

isolated from the coincubation of human platelets and neutrophils with arachidonic acid'. 

The metabolite, 12,20-dihydroxyeicosatetraenoic (12,20-DiHETE) acid (2), is produced from 

platelet derived IP-HETE by a monooxygenase w-hydroxylation system such as cytochrome P-450 

present in neutrophils. Individually, neither cell type is competent to produce 2 from 

arachidonic acid. Based on biogenetic considerations3 and in vitro studies using microsomal -- 
cytochrome P-450, it may be anticipated that the corresponding w-l hydroxylated metabolite, 

i.e., 12,19-DiHETE 3, is also produced. As part of our current efforts to address the 

involvement and physiological significance of monooxygenases in eicosanoid metabolism as well 

as to provide confirmation of structure, we report herein the enantiospecific syntheses of l-3. -- 

1 a: X=OH.Y=H 
b X=H.Y=OH 
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The strategy for constructing the C-l through C-14 moiety common to 1-3 is outlined in Scheme 

I. Debxygenation4 of di-O-isopropylidene-a_D-glucofuranose5 
-- 

(4) followed by selective 

removal of the 5,6-acetonide gave diol i (62%). mp. 84°C (lit.' 84°C). Sodium periodate 

cleavage and homologation of the resultant aldehyde with 1 equiv of 

formylmethyltriphenylphosphonium chloride in the presence of triethylamine at room 

temperature smoothly generated --enal 2 7'8 (86%) which was converted to 1 (63%) by 

condensation with the ylide of (7-carbomethoxyhepta-3-Z-en-l-yl)triphenylphosphonium bromide 

(9) under cis-olefination conditions and careful hydrolysis of the furanose acetonide. - 

Anhydrous periodic acid cleavage of 7 afforded labile B-formyloxy aldehyde 8' which was used 
10 

in situ following treatment (5 min) with powdered CaS04 and filtration over Celite . -- 

Scheme I 

- 

a-c 
621 

d.e 
86.1. b 

aNaH, CS 
2; 

THF, lh; MeI, 10 min. bBu3SnH, PhCH3, llO"C, 16h. '0.8% H2S04/MeOH (1:3), 24h; 

NaHC03. NaI04, MeOH/H20 (2:1), OY, 20 min. eClPh3PCH2CH0. Et3N, PhH, 20h. fs, (Me3Si)2NLi, 

THF/HMPA (4:1), -78"-> 24"C, 12h. glmfj TsOH, CH3CN/H20 (lO:l), 6O”C, 23h; NaHC03. hH5106, 

THF, O'C, 5 min; CaS04. 

A 0.1 3 solution of 8 was transferred via canula to a -100°C solution of 

6-(t-butyldiphenylsilyloxy)hexylldenetriphenylphosphorane3a (3 equiv, 0.11 tj) in THF. 

Immediately after complete addition, the reaction was placed in a -78T bath whereupon HMPA 

(20% v/v) was added and the mixture warmed to -15°C over 3.5-4 h, then quenched with methanol 

(10 min). Extractive Isolation, chromatographic purification" to remove a variable amount 

of 8,10-E,E isomer, and desilylation (Bu4NF, THF, 3.5 h) furnished the methyl ester of 2 

(38-43% from L). 

For complete pharmacological evaluation and to help define the stereochemical 

consequences 
12 

of w-l hydroxylation, it was desirable to prepare both C-19 epimers of 3 _. 

Accordingly, copper cyanide catalyzed addition of 3-(tetrahydropyranyloxy)propylmagnesium 
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bromide to S-(-)-propylene oxide13 and silylation gave g (65%) (Scheme II). Sequential THP 

removal, alcohol to bromide interchange, and treatment with excess triphenylphosphine yielded 

11 (84%). Repetition of the sequence in Scheme II using R-(+)-propylene oxide I4 led to the 

enantiomeric phosphonium salt 2. Union of S with 11 and 11 under the conditions described - 
above and desilylation (Bu~NF, THF, 40h) afforded the methyl esters of ?a and 3b, 

respectively. The methyl ester of 1 was likewise made from 8 using n-hexylidenetriphenyl- 

phosphorane. Acids 1-2 were obtained quantitatively from their esters by saponification with 
17 

NaOH in MeOH/H20 (3:1), acidification to pH 4, and extractive isolation . 

Scheme II 

A/H a,b _ 

H+,,,OR 

THPO- 

H,+,,OR 

c-e 

‘Me 

_ Ph,i- 
65% 84% 

10 11 - - 

R= t.BuPh,Si 

aTHPO(CH2)3MgBr, CuCN, THF, -Zoo->O°C, 2hr. bt-BuPh2SiC1, ImH, DMF. 'Amberlyst 15, MeOH, 45"C, 

lh. dCBr4, Ph3P, Et20. ePh3P, CH3CN, 8O"C, 5h. 

The foregoing syntheses provide ready access to sufficient quantities of l-3 for -- 

pharmacological testing. Investigations into their occurrence and physiological role will be 

reported in due course. 
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