
Tetr8hedron Lettera No. 35, pp 3023 - 3024, 1974. Perg8mon Press, Printed in Great EZit8iXb 

SYNI’HESLS OF (*)-EICOSA-CIS-8,9-(ll,iZ- AND 14,15-) - 
EPOXY.-G-11,14-(8,14- AND 8, il-) DIENOIC ACIDS 

AND ATTEMPTED BIGCONVERSION To PROSTAGLANDINS 

Sung-Kee Chung and A. I. Scott 

Department of Chemistry, Yale University 

New Haven, Connecticut 06520 

(Received in USA 6 June 1974; received in UK for publication 9 July 1974) 

The endoperoxides 2 and 2 have been shown to be key intermediates in the bioconversion of poly- 

unsaturated fatty acids to primary prostaglandins. 
1 The possibility that epoxy polyunsaturated fatty acids 

might be other intermediates in the biosynthesis of prostaglandins has been proposed.‘ A recent report on 

the synthesis and metabolism of (k)-eicosa-cis-14.15-epoxy-e-8, ll-dienoic acid’ prompted us to CODI- - 

municate our observations in this area. 
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After some unsuccessful experiments on the selective epoxidation of polyunsaturated fatty acids4, all 

cis -8,11,14 -eicosatrienoic acid (la) was randomly epoxidized and the mono -epoxy dienoic acid mixture was - 

separated by chromatography. 
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All cis-f&11,14-eicosatrienoic acid (3 (kindly provided by Upjohn Co;) was esterified with excess - 

E-nitrophenol and dicyclohexyl carbodiimide in dry pyridine at room temperature. The ester 2, purified 
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by tic, was caremlly treated with 1 equivalent of I=-chlaroperbenxoic acid in CH2Cl2 (a slow addition of 

mCPBA) to give a mixtcre of mono-epoxy esters in 60% yield. The three epoxy esters (4b, 5b and 9 were 

separated by preparative tic on 0.5 mm Brinkmann silica gel plates (developed three times in 1% ethyl 

acetate in benzene), and hydrolyzed with 0. lN-NaOH in aqueous acetone (Rf: 0.34, 0.32 and 0.30 for 

4a, 5a, and 6a respectively in ether/n-hexane/HGAc = 30/70/l). -- - 

After esterification with CH2N2 and hydrogenation, the identities of the three epoxy acids (4a, 5a and _- 

3 were conftrmed by direct comparison (tic and mass spectra) with the authentic samples2 ati! pre- 

pared from commercially available eicosa - 11 -cis -enoic acid and eicosa -all -cis -11,14 dienoic acid. - - 

The radioactive epoxy dienoic acids ([ l-l4 C] -4a, 5a and 6a, specific activity 2. 36&X/umol) were - 

similarly prepared from [ l-l4 Cl-all-cis-8, 11,14-eicosatrienoic acid (obtained from New England Nuclear). - 

When the labeled s, 5 and & were separately tested in the phenol activated sheep seminal vesicle micro- 

some, acetone powder system for prostaglandin biosynthesis, none of the epoxy acids induced a detectable 

change in the rate of oxygen uptake or were converted to significant quantities of prostaglandin B or F. 7 

Therefore, in agreement with the findings by Sih et al. 3, it is unlikely that the three epoxy acids are sub- 

strates or free intermediates in the prostaglandin synthetase system from sheep seminal vesicle. 
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