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ABSTRACT

A new approach to the synthesis of prostaglandin and phytoprostanes B1 is described. The key step is an intermolecular Pauson-Khand
reaction between a silyl-protected propargyl acetylene and ethylene. This reaction, promoted by NMO in the presence of 4 Å molecular sieves,
afforded the 3-tert-butyldimethylsilyloxymethyl-2-substituted-cyclopent-2-en-1-ones (III) in good yield and with complete regioselectivity.
Deprotection of the silyl ether, followed by Swern oxidation, gave 3-formyl-2-substituted-cyclopent-2-en-1-ones (II). Julia olefination of the
aldehydes II with the suitable chiral sulfone enabled preparation of PPB1 type I and PGB1.

Prostaglandins are hormone-like compounds found in virtu-

ally all tissues and organs.1 Mammalian prostaglandins and

their isomers, isoprostanes,2 have a 20-carbon skeleton, as

they derive metabolically from arachidonic acid. All com-

pounds feature a five-membered hydrocarbon ring of various

oxidative degrees as well as two side chains of different

lengths and functionalization. Prostaglandins perform a

myriad of biological activities and are implicated in many

diseases.3 Some naturally occurring prostaglandins, such as

prostaglandin E2 (PGE2, dinoprostone), and several synthetic

analogues are important drugs.4 Prostaglandin B1 (PGB1),

which contains a cyclopentenone ring and whose two side

chains are attached directly to the double bond of this ring,

is formed by nonenzymatic dehydration of PGE1. PGB1 has

shown remarkable affinity for peroxisome proliferator-

activated receptor-γ (PPAR-γ), which is involved in fat

deposition and metabolism, and its oligomers exhibit anti-

oxidant and ionophoric activity.5 Phytoprostanes are botanical

analogues of prostaglandins.6 In higher plants, the main

polyunsaturated fatty acid is R-linolenic acid. Therefore, most† Dedicated to Prof. Josep Font on the occasion of his 70th birthday.
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