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Several years ago the bicycle [2.2. llheptene derivative &i was synthesized as an analog of the endo- 

peroxide 3 which had been postulated’ to be an intermediate in the synthesis of the uprimary’l prostaglandlns 

(e.g., PGEi or PGFi,) from C20 fatty acid precursors. The bicycloheptene analog was found’ to retard 

the biosynthesis of PGEI, but not PGFl,, from eicosatrienoic acid. In the meantime the endoperoxides 

2 and 4 (PGG2 and PGH2) have been isolated and confirmed as intermediates in PG biosynthesis,3 and also 

shown to be potent agonists in blood platelet aggregation and smooth muscle contraction. %5 Further, the 

azo analog of PGH2 ($), 3 has been synthesized and demonstrated to be at least as active as 5 or 4 with 

regard to muscle contraction, platelet aggregation and serotonin release from platelets.6 Because of these 

developments it seemed of interest to study the etheno analog of PGH2, ~, 6 in the systems in which PGH2 is 

active or potentiaIly active. We report here a new and highly effective synthetic approach to (*)-2 and also 

some biological effects of this readily accessible, stable endoperoxide analog. 
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The synthesis of 5 was carried out starting with the sdduct 87 of cyclopentadiene and methyl pro- 

piolate and the reaction with the mixed Gilman reagent8 derived from (k)-trams-1-lithio-l-octen-3-ol t-butyl 

dimethylsilyl ether and 1-pentynylcopper hexamethylphosphorus triamide complex’ (1.2 equiv, ether solution, 

-78” under argon for 1 hr) which afforded in 86% yield the addition product 2.’ The stereochemistry assigned 

to 8., corresponding to conjugate addition of vinyl and cr-protonation, both from the exo direction, is sup- 

ported by ample precedent’ and also by pmr spectral data on ,$ and the corresponding aldehyde _9_ (e.g., 

JAB BC 
GJ g4 Hz; J 

10 
CD = 0 Hz). Reduction of the ester 2 with 1.5 equiv of diisobutylaluminum hydride in 

methylene chloride at -78” for 1 hr (followed by quenching with methanol) produced a mixture of the aldehyde 

2 and the corresponding primary alcohol which was stirred with pyridinium chlorochromate l1 @. 6.8 equiv) 

in methylene chloride to afford pure aldehyde & (diastereomeric mixture) in ca. 85% yield. - Reaction of 3 

with methoxymethylenetriphenylphosphorane (1.5 equiv) 12 m toluene-THF @. 3.4:1) at 0” for 1 hr afforded 

the enol ether g which was directly converted to a mixture of hydroxy aldehyde 12 and the diastereomer at 

C* by exposure to acetic acid-water-THF (3:l:l) at 55” for 17 hr (70% yield from 2). The hydroxy aldehyde 

12 was readily separated from the diastereomer by chromatography on silica gel using 1:l ether-hexane for 

elution (the Rf values found for g and the diastereomer on silica gel plates with this solvent system were 

0.37 and 0.26 respectively). Reaction of 2 (i.e., the less polar diastereomer) with the ylide prepared from 

4-carboxybutyl-triphenylphosphontum bromide and sodium methylsulfinylcarbanide 
13 

in DMSO in the usual 

way afforded 88% of the desired (k)-endoperoxide analog & Similarly, from the more polar diastereomer 

of 11 the 15/3-epimer (12) of the PGH2 analog 2 was obtained. The Rf values found for 3 and the 15/3-epimer 

12 on silica gel plates using four developments with 19:l methylene chloride-methanol were 0.36 and 0.42 

respectively, i.e., the relative polarities are reversed from those of the precursor hydroxy aldehyde 2 and 

its diastereomer. The assignment of stereochemistry depended on the finding (see below) that the more 

polar diastereomer (5) was highly biologically active as an endoperoxide mimic whereas the less polar 

diastereomer (12) was not. 
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The process described previously for the conversion of 15p-hydroxy prostanoids to the 15~hyd3oxy 

(natural) epimers was utilized for the transformation of lJ to J, thereby making the synthesis of & stereo- 

14 controlled in the sense that no significant amounts of unusable diastereomers are formed. As before, 12 

was esterified (CH2N2), converted to the 15-mesylate at -2O”, and the resulting methyl ester mesylate was 

exposed to excess potassium superoxide for 20 min at 0” in 1:l:l DMF-DMSO-DME in the presence of 18- 

crown-6. After isolation the desired product g was obtained in >90% yield. 

The biological effects of 55 and 12 were studied using human platelet-rich plasma. Addition of 2 (Le. , 
the more polar ethem PGH2 analog) to platelet-rich plasma induced aggregation (measurements as in refs. 

4-6). and this effect was not abolished by indomethacin (II!&). The concentration giving 50% aggregation was 

approximately 10 times the corresponding concentration of PGGz (Fig. 1). The less polar etheno analog (12) 

neither induced platelet aggregation nor inhibited aggregation induced by collagen or PGGZ (Fig. 1). The 
more polar isomer, 5, induced release of 14 4-6 C-serotonin at concentrations which gave aggregation of 

platelets, whereas the less polar isomer, l’& was inactive in this system and did not inhibit release by other 

agents such as collagen or PGG2. 

The PGG2-like biological activity of & coupled with a short and efficient pathway of synthesis and its 

stability suggest a useful role for this substance in biological studies. 15 

ng agent /ml plasma 

Fig. I 
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