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The epoxy lactone I, which is readily available from cyclopentadiene, I,2 was used some time ago 

as a key intermediate in an early total synthesis 
la 

of prostaglandins. Although the route which was 

followed was quite short, it suffered from unfavorable position (“regio”) selectivity in one step which 

involved attachment of the omega chain to the five-membered ring [at C(lZ)] by epoxide displacement. 

It has now been discovered that this problem can be overcome by use of divinylcopperlithium (vinyl 

Gilman reagent) ln the epoxide opening step. 

Reduction of the oxido lactone I with diisobutylaluminum hydride in toluene at -78” for 3 hr. yields 

quantitatively the oxido lactol If, R=H (mixture of epimers about C-7), from which the oxido lactol 

methyl ether II, R=CH3, mp 53-54”, is obtained quantitatively using 0.04 equiv. of boron fluoride 

etherate in excess methanol at -20” for 24 hr. The exo orientation of methoxy at C(7) in this product was 

established by pmr studies using shift reagents. 
3,4- 

Use of shorter reaction times or more mild 

conditions afforded not only II, R=CH3, but also the C(7) epimeric methyl ether (endo orientation of OCH3). 

Reaction of II with 7 equiv. of vinyl Gilman reagent ln ether at -20’ for 15 hr. resulted in the formation of 

III, R=H, as the major product together with a minor amount of the position isomer resulting from attack 

of vinyl at C(3) [ratio of attack at C(4) to attack at C(3), 81:19 by pmr and vpc analyses; total yieId 94%1. 

Treatment of III, R=H, with R-phenylphenylisocyanate and triethylamine in tetrahydrofuran at 25” for 

15 hr., followed by chromatographic separation and recrystallization, gave the vinyl urethane III, 

R=R-C6H5CgH4NHCG, mp 161-163”. in 72% overall yield from II. Oxidation of III, R=e-C6H5C6H4NHCG, 

with sodium metaperiodate in the presence of a catalytic amount of osmium tetroxide in water- 

tetrahydrofuran-t-butyl alcohol at 25” and “. pH 5 afforded the aldehyde IV, R=R-C6H5C6H4NH, as a 

colorless solid which was further converted by reaction with the sodio derivative of dimethyl-2- 

oxoheptylphosphonate5 in dimethoxyethane at 0” to the enone V (60% overall from the urethane III). The 

pathway from V to various prostaglandins is well established. 637 
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We have also studied the crucial oxide displacement process with the t-butyldimethylsilyl and tri- 

benzylsilyl ether analogs of the intermedlate II and vinyl Gilman reagent and have obtained almost identical 

results in all three cases. In our earlier studies 
la 

reagents such as diisobutylaluminum cyanide, alkali 

cyanides, hydrogen cyanide, salts of nitromethane and vinyllc lithium compounds were found to be 

unsatisfactory with regard to position selectivity (and in some cases also total yield) in oxide displacement. 
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The synthetic route to prostaglandins described herein is convenient and direct. 8,9 
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