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The successive discovery of thromboxane A2’ and prostacyclin (PGl2) (1s): both of which play important 

roles in blood clotting 
3 

, suggests, at a standpoint of prostaglandin biosynthesis, an existence of other com- 

pounds related to them. In connection with Pace-Asciak’s worein discovering one of prostacyclin isomer 

9, whose structure has very recently been claimed as 2 by Sih and Huang 
516 , we have undertaken to 

examine the chemical reactivity of prostacyclin methyl ester (Q) r.srder anhydrous acidic condition 
7 

, In this 

communication, we describe a first synthesis of 6(9cz),6(1 lo)-dioxido-15S-hydroxyprost-13E-enoic acid methyl 

ester (3). 

Prostacyclin methyl ester (l&) synthesized according to the reported procedure8 was treated with a catalytic 

amount of anhydrous p-toluenesulfonic acid 
9 

in dry benzene ( 0.5 hr, room temperature, under argon ). 

After quenching by the addition of a saturated sodium bicarbonate solution, the mixture was worked up in 

the usual manner, followed by purification by column chromatography over Florisil using solvents containing 

triethylamine ( O.l%sufficient ). A nearly colorless oil, which we identified as c, was obtained in 50-6oo/o 

yield with a small amount of 6-oxo-PGFT, methyl ester (#lo. 

The structure s was determined on the following bases: TLC ( silica gel, methylene chloride-methanol 

(95:5) ), Rf 0.17 for lb, 0.32 for%; ‘H-NMR ( CDC13, I)“, 5.40 ( m, 2H, -CH=CH- ), 4.77 (m, lH, 

Hc), 4.32 ( m, lH, Hb ), 4.88 ( m, lH, Ha ); IR ( 3, film ), 3468 cm-l ( OH, a medium absorption 

corresponding to 1 OH ), no vinylic ether absorption; Mass (m/e), 366 CM?, 348 CM+-H2 0 1. In order to 

confirm the structure $, the dioxido compound ($) was oxidized with manganese dioxide in anhydrous 

methylene chloride to the enone (a12; TLC ( silica gel, rnethylene chloride-methanol (95:5) ), Rf 0.52; 

’ H-NMR ( CDC13, a), double doublets of doublet centered at 6.54 and 6.16 ( olefinic AB protons of ABX 

pattern, JAB=T6.1 Hz, JBX’5.6 Hz, JAX = 1 .3 Hz, 2H, He and Hd ), 4.76 ( m, lH, Hc ), 4.43 ( m, 

1 H, Hb ); Mass (m/e), 364 CM?. 

Independent evidence for the structure s was also obtained by the extremely facile and clean hydrolysis 

of 4b under aqueous acidic conditions to a mere polar substance of Rf 0.11 ( methylene chloride-methanol 

(9:l) ), which was characterized as 6-oxo-PGFTa methyl ester (g) by the spectral and TLC comparisons 
13 

with the authentic material . 

In this reaction, it is expected that the oxonium ion (a is incipiently formed by protonation to the vinylic 
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ether group. Considering the structural relationship in TIJ 
14 

, the contribution of the neighboring gray, 

participation by 1 lae-hydroxy group would be predictable. However, isolation of the tricyclic ketal isomer 

(43 in significant yield must be a rather surprising result. 

The isolation of 9 
15 

converted from E under anhydrous condition is particularly instructive in considering 

16 the further transformation of 3 or the presence of the isomers in biological system . At present, it should 

be emphasized that there are two relatively unstable substances ( @ and $& ) which are rapidly hydrolyzed 

to 6-oxo-f’GFla methyl ester (6h) under aqueous acidic condition and these results suggest that the ketal 

isomer (h) may be obtainable from biological reactions. 
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