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FACITLE CONSTRUCTION OF C;o MODIFIED PROSTAGLANDIN PRECURSORS.
DIYL TRAPPING REACTIONS USING PHENYL VINYL SULFOXIDE AND PHENYL VINYL SULFONE

R Damel Little® and ILandsey Brownl
Department of Chemistry, University of California
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Summary* The applacation of 1,3-dayl trapping reactions to the synthesis of commonly used

progtanoid precursors 1s described

Prevaously, we have demonstrated that cyclopenta-1,3-diyls related to traimethylene-
methane serve as useful intermediates an the synthesis of linearly fused tricyclopentanoids 2
We report herein s simple and general scheme for the construction of €y modaified prosta-
glandins 1n which a 1,3-diyl trappaing reaction constitutes the key step. Recently, Pernet
and colleagues have reported a means of synthesizing C;o and Cy; modified prostanoids, they
also reported that certain C;o dimethyl prostaglandins act as highly potent gastric secretion
inhibitors 1n dogs and as antihypertensives in rats and dogs.

Some flexabailaty is built into the scheme described below 1n terms of the selection
of Cyo substituent{s) in that they originate as substituents located at Cg of the readily
avallable bicyclic azo compound L The target molecule 1s enone gﬂ(A =B = CHa) since a
conjugate addition has been shown to provide a satisfactory means of adding the requisite
C1o side chain.’ The basic plan calls for the construction of a bicyclo(3 3 O)octene ring
system followed by oxidative cleavage of a bridgehead pi bond to generate the prostanoid C-
carbonyl as well as three of the seven carbons of the Cg side chain, and finally, elabora-

tion of the rest of the g side chain and introduction of the A8’l2

p1 bond.

The breyelo{3.3 O)octene ring system was conveniently prepared by refluxing ah aceto-
nitrile solutzon of azo compound ;A(A = B = CHs) 1n the presence of a four-fold excess of
phenyl vinyl sulfone. Removal of the solvent and excess daylophile led to an 85 % chromato-
graphed yield of sulfone 3 as a mixture of isomers. However, since the phenyl sulfonyl group
1s removed in the next step, the regio- and stereochemical outcome of the diyl trapping
reaction was of no concern. Thus, treatment of 3 with an excess of 6 % Na(Hg) 1n methanol
in the presence of 4 equiv of disodium hydrogen phosphate at 2500 for 2 5 h, produced hydro-
carbon E’ln 82 % yleld.6 Overall, phenyl vinyl sulfone has served as the synthetic eQuiva-
lent of ethylene It should be noted that commerecially available phenyl vinyl sulfoxide works
Just as well as the sulfone in the dayl trapping reaction.

Ozonolysis of L4, followed by reductive workup (Zn, AcOH) and conversion to the keto

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

aldehyde 5 A Wittig reaction on 3 using the phosphonium ylid derived from methyl L_bromo-
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crotonate, followed by hydreogenation and saponification, served to fully elaborate the Cs

side chain (80 % from the keto dimethyl acetal of 5). Introduction of the A8’12 p1 bond

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

from the dianion of 6 afforded a 3:1 mixture of endo- to exocyclic enones. However, esteri-
fication followed by equilibration using rhodium(IIT) chloride in methanol provided an 8:1
mixture wherein the desared enone g_(A =B = CHa) could convenlently be isolated in 70‘% yleld.7
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ay; Oa, pentane, -7800, Zn, AcCH, 1500, 30 min; CHsOH, H+; purification then acetone, Etz0,
H30+, 25°¢, 2 h, b, PhaP=CHCH=CHCO=CHa, DMSO, 25°C, 30 min, 6o°c, 2 h; ¢, Hp, 10% P3-C, EtOAc,
oh h; d, NaOH, CHaOH-H20 (3:1) , H', e, 2 2 equiv LDA, THF -78°C, 1 h, 3 equiv PhSeCl, THF,
0°c, 15 min, Ho0z, AcOH-Hz0, 25°C, 45 min, £, (COC1)p, PhH, DMF (cat.) then CHgOH

Acknowle%&ements: This work was primarily supported by funds obtained from a President's
undergraduate Fellowship awarded to L.B., we greatly appreciate this assistance. We are also
grateful to the National Cancer Institute, DHEW (Grant Number CA 21144.03) for partial support.
We thank Dr. Robert Petty of UCSB for numercus gc-ms analyses.

References

1. President's Undergraduate Fellow.

2 TIaittle, R. D.; Bukhari, A.; Venegas, M. G. Tetrahedron Lett., 1979, 305-308, Venegas, M. G.,
Little, R. D. ibad., 1979, 309-312; ILattle, R. D.; Muller, G. W. J. Amer. Chem Soc.,

1979, T129.

3. Pernet, A G.; Nakamoto, H., Ishizuka, N ; Aburatani, M.; Nakahashi, K.; Sakamoto, K.;
Takeuchi, T. Tetrahedron Lett., 1979, 5935 3936.

L. Little, R D.; Venegas, M. G. J. Org. Chem , 1978, %3, 2921, Little, R. D.; Carroll, G.

L. 1bid., 1979, 44, 4720

5. BSee, for example: The Synthesis of Prostaglandins', Mitra, A., Wiley-Interscience, New
York, 197T-

6. Trost, B. M.; Arndt, H. C.; Strege, D. E.; Verhoeven, T. R. Tetrahedron lett., 12%6, 3477,

7. Grieco, P. A.; Nishizawa, M.; Marinovic, N.; Ehmann, W. J. J. Am. Chem. Soc., 1976, 98,
T102; Frastad, W. E., Dime, D. S.; Bailey, T R.; Paquette, L. A. Tetrahedron Lett.,

1979, 1999-2002,

8. NﬁTE'AQDED IN PROOE: Trost and Chan recently reported the cycloaddition of 2-acetoxymethyl-
5- allyltr1methy151lane to electron deficient olefins, including a substituted phenyl vinyl
sulfone, catalyzed by palladium(0) to afford methylenecyclopentanes. It was suggested that
a trimethylenemethane-palladium complex served as an intermediate in the reaction. See-
Trost, B. M.; Chan, D. M. T. J. Am. Chem. Soc., 1979, 101, 6429, 6432,

(Received in USa 4 February 1980)



