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Summ~ E(5)- and 12(~~-Hydroxyeicosa-5(&3~~,14(Z&ienoic acids @ and S, respectively) 
and therr 8(B)-analogues were prepared from _Gglutamic acid. Only 4 was comparable by 
bioassay to natural compound D isolated from comeal epithelium 

Recently, a novel cytochrome P-450 derived arachidonate metabolite’, compound D, was 

isolated from cornea1 epithelium by Murphy et aLZ and assigned structure & Compound D 

elicits profound vasodilatory and angiogenic responses and stimulates protein influx into the 

aqueous humor of the eye*. At present, there remains uncertainty concerning the 

stereochemistry of the C(12)-alcohol and A**g-olefin due to mechanistic ambiguities in the 

proposed biosynthesis and to the limited availability of natural material. To clarify the 

structure and to expedite the biological evaluation of compound D, we report herein the 

enantiospecific total synthesis of the four stereoisomers implicit in structure 1 and their 

comparisons by bioassay with natural compound D. 
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SCHEME I 

0 0 ii v . . . . ..OTs * ,ki\p *of:- 
2 3 4 

5:R’=Me 6=R’=Me 

cl cl 

7:Fr.H 6=R’.H 

R = CH,Ph 

‘PhCH,OH, n-BuLi, THF, -78’C to O’C, 2h. bn (1.1 equiv), n-BuLi, EtrO, -60°C, 20 min; 

CuCN, -78’C to -45’C, 30 min; 5 -5CK, 30 min. CDIBAL-H, PhCH, -78’C, 3h. “la. (2.1 

equiv), TI-WHMPA (3:1), -78’C to -24’C, 2h. ThCO,IWPh,P/DEAD (1.5 equiv each), THF, 

O”C, 2h. fNaOMe, MeOH, U”C, 6h UOH, MeOH/I-I,O (3:1), 23”C, 6h. 

y-Butyrolactone z3 readily accessible from ~-glutamic acid, was converted almost 

quantitatively into a4 by the lithium salt of benzyl alcohol (Scheme I). Addition of the 

higher order cuprate generated from (Z)-l-iodo-1-heptene3 @I to a 0.1 M solution of 9 with 

concomitant lactonization furnished & [ali + 17.7’ (c 3.7, MeOH); lit.‘[ali4 + 16.5’ (c 2.6, 

MeOH). The Iactol obtained from 4 by diisobutylaluminum hydride (DIBAL-HI reduction 

was condensed with 7-carbomethoxyhepta-3(Z)-en-l-ylidenetriphenylphosphorane7 (1Q) to give 

methyl 12&I-hydroxyeicosa-5(~I,S@),14~)-trienoate8 0, [ali + 28’ tc 1.7, acetone), after 

chromatographic purification [TLC: SiO, hexanes/Et,O (7~31, R@.311. Mitsunobu inversion’ 

of 5 gave rise to the corresponding epimcric C0.2)-benzoate, IalA + 20.6’ (c 1.0, acetone), 

which was soIvolyzed to methyl l2CR)-hydroxyeicosa-5(2),8(Z),14(Z)-trienoate’ (6), [alg - 3.0’ 

(c 0.8. acetone). 
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