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The modifications of the w-side chain have led to the most interesting biological activities of the
prostaglandin analogues [1,2] and the research in this direction is most extensive. In the total stereo-
controlled Corey synthesis of natural prostaglandin and prostaglandin analogues, the-side chain is
introduced by an E-Horner-Emmons-Wadsworth (HEW) selective olefination of an aldehyde with a
[-ketophosphonate in the presence of a base. For obtaining new prostaglandin analogues, we
planned to introduce a bicyclo[3.3.0] octane scaffold in the w-side chain, this fragment being found in
the molecule of carbacyclins and their analogues, in the molecule of many natural products, like
hirsutic acid, isocomene or antitumor compounds like coriolin, pentalenolactone, quadrone. The
starting compounds 1 were obtained as previously [3]; the key step for obtaining 3-ketophosphonates
was the reaction of an ester with lithium salt of dimethyl methanephosphonate, usually used in
prostaglandin synthesis. Starting from the diol 1, protected with good leaving groups (mesyl and
tosyl), we performed a sequence of reactions with good yields: the carbon chain lengthening by
reaction with KCN, the hydrolysis of the nitrile groups to carboxyl, the esterification of carboxyl to
ester and finally the phosphonate synthesis, which gave one bis-[3-ketophosphonate 7 and two mono
[-ketophosphonates, 8 and 11 (Scheme 1):
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Scheme 1. Synthesis of B-ketophosphonates 7, 8 and 11 for obtaining new prostaglandin analogs of
type I and II.
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The use of bis {-ketophosphonate 7 in the usual
stereoselective Z-Horner-Emmons-Wadsworts
selective olefination conditions should gave the pseudo-
prostaglandin compound III:

111 15-Keto-pseudo-Pr landit

The synthesis of [3-ketophosphonates, linked by a methylene group to a bicyclo[3.3.0]octene

fragment, was performed by the reaction of dimethyl methanephosphonate with the ester group (as
previously we used for obtaining prostaglandin intermediates for hydrogenation and prostaglandin
analogs obtained in microproduction) [4] of two intermediates with this scaffold in good yields (74%
7,92% 11, and 16.6% 8 as secondary compound).
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