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Summaxy- The appllcatlon of 1,3-dlyl trapplng 

prostanold precursors 1s described 

reactions to the synthesis of commonly used 

PreviousJy, we have demonstrated that cyclopenta-1,3-dlyls related to trlmethylene- 

methane serve as useful lntermedlates in the synthesis of linearly fused trlcyclopentanolds 
2 

We report herein a simple and general scheme for the construction of Clo modified prosta- 

glandins in which a 1,3-diyl trapping reaction constitutes the key step. Recently, Pernet 

and colleagues have reported a means of synthesizing Clo and C,, modified prostanoids, they 

also reported that certain C,o dlmethyl prostaglandlns act as highly potent gastric secretlon 

inhlbztors ln dogs and as antihypertenslves In rats and dogs. 
3 

Some flexiblllty is built Into the scheme described below in terms of the selection 

of Clo substltuent(s) In that theyhoriginate as substltuents located at CB of the readily 

available bicyclic azo compound 1 The target molecule 1s enone 2 (A = B = m) since a 

conJugate addition has been shown to provide a satisfactory means of addlng the requlslte 

Cl2 side chain. 5 The basic plan calls for the construction of a bicyclo(3 3 0)octene ring 

system followed by oxldatlve cleavage of a bridgehead pl bond to generate the prostanold C7 

carbonyl as well as three of the seven carbons of the CS side chain, and flnally, elabora- 

tlon of the rest of the Ca side chain and lntroductlon of the 8,12 4 pi bond. 

The bicyclo(3.3 0)octene ring system was conveniently prepared by refluxing an aceto- 

nrtrlle solution of azo compound & (A = B = C&) In the presence of a four-fold excess of 

phenyl vinyl sulfone. Removal of the solvent and excess drylophlle led to an 85 $ chromato- 

graphed yield of sulfone 2 as a mixture of isomers. However, since the phenyl sulfonyl group 

1s removed In the neti step, the regio- and stereochenucal outcome of the diyl trapping 

reaction was of no concern. Thus, treatment of zwlth an excess of 6 $ Na(Hg) m methanol 

In the presence of 4 equlv of &sodium hydrogen phosphate at 25'C for 2 5 h, produced hydro- 

carbon 5 zn 82 $ yield. 
6 

Overall, phenyl vznyl sulfone has served as the synthetic equlva- 

lent of ethylene It should be noted that commercially avallable phenyl vinyl sulfoxide works 

Just as well as the sulfone in the dlyl trapplng reaction. 

Ozonolysis of 3 followed by reductive workup (Zn, AcOH) and conversion to the keto 

dimethyl acetal, provided a convenient point for purification of the somewhat unstable keto 

aldehyde 2 AWittig reactlon on 2 using the phosphonium ylid derived from methyl 4-bromo- 

??Oj, 
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crotonate, followed by hydrogenation and saponification, served to fully elaborate the Ce 

side chain (80 46 from the keto dimethyl acetal of 2). Introduction of the A 8,12 pi bond 

was complicated somewhat by virtue of the fact that elimination of the selenoxide derived 

from the dlanion of 6 afforded a 3:l mixture of endo- to exocyclic enones. However, esterl- 

flcation followed by equilibration using rhodium(II1) chloride in methanol provided an 8.1 

mixture wherein the desired enone 2 (A = B = CHe) could conveniently be isolated in 70% yie1d.I 

&,A=B=C& S02Ph 

3 A=B=R=C& 6 

a, &, pentane, -78'~, Zn, AcOH, 15'C, 30 min; C&OH, H+; purification then acetone, m20, 

Go+, 25OC, 2 h, b, Ph#=CHCH=CHC02C&., DMO, 25'C, 30 min, 6Q°C, 2 h; c, Hz, ld W-C, EtOAc, 

24 h; d, NaOH, C&OH-H20 (3:l) , H', e, 2 2 equlv LDA, THF -78'c, 1 h, 3 equiv PhSeCl, THF, 

O'C, 15 rmn, &02, AcOH-GO, 25OC, 45 mm, f, (COCl)z, PhH, DMF (cat.) then CZ&OH 
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