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ORGANOPALLADIUM APPROACHES TO PROSTAGLANDINS. 4. 
SYNTHESIS OF THE FIRST INTERPHENYLENE PGH2 ANALOGS VIA BENZYLPALLADATION 

Richard C. Larock* and Srinivasan 8abu 
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%: 
The reaction of norbornene, norbornadiene and 7-oxanorbornene with methyl 3-(chloro- 

met y phenoxyacetate, (S)-l-octyn-3-01 and 8% Pd(PPh3)4 affords in one step satisfactory 
yields of the corresponding, first interphenylene PGH2 analogs. 

There has been considerable recent interest in the synthesis of interphenylene analogs of 

prostaglandins A,l E,'-' F2y8y10-15 and I.7y16-23 We have recently prepared a variety of PGH 

analogs by organopalladium additions to bicyclic olefins and subsequent acetylide displacement 

(eq. 1).24-26 Some of these compounds have proven to be potent inhibitors of blood platelet 
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aggregation.25 More recently, Chiusoli reported that aryl and vinyl halides react with 

bicyclic olefins, acetylenes and catalytic amounts of Pd(PPh3)4 to undergo an analogous 

transformation.27y28 We have observed that benzylic chlorides undergo similar chemistry, and 

now wish to report a convenient, palladium-catalyzed, one-step synthesis of the first 

interphenylene PGH2 analogs using this chemistry. 

The reaction of equimolar amounts of methyl 3-(chloromethyl)phenoxyacetate,* optically 

active (S)-1-octyn-3-ol*' and anhydrous sodium acetate, plus 4 equiv. of norbornene and 8% 

Pd(PPh3)4, when heated to 7O'C for 1 day in anisole provided a 58% isolated yield of an 

inseparable mixture of the two possible diastereomers of compound 1 (R=CH3) (eq. 2). 

Saponification (1M KOH/MeOH, 2 hr. reflux) afforded the corresponding acids 1 (R=H) in 95% 

isolated yield. 
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This chemistry has been extended to norbornadiene. In this case, 8 equivalents of the 

diene was employed to avoid double addition to the diene. A diastereomeric mixture of 2 
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(R=CH3) was obtained 

(R=H) in 88% yield. 

in 37% isolated yield. Saponification afforded the corresponding acids 2 

The current interest in oxygen derivatives of PGH,26 encouraged us to examine this 

approach using 7-oxabicyclo[2.2.l]heptene. 3o The anticipated oxygen diastereomers 3 (R=CH3) 

were obtained in 34% isolated yield. A significant amount of a product derived from insertion 

of two bicyclic olefin units was also observed. Saponification to compounds 3 (R=H) proceeded 

in 85% yield. 

All new compounds gave correct 13 C and IH (300 MHz) NMR, IR, exact mass and combustion 

analysis data. We have thus far been unable, however, to separate by HPLC or column chromato- 

graphy any of the diastereomic mixtures of esters or acids though our efforts continue. 

Biological testing of these compounds is presently underway. We anticipate that this basic 

approach should prove applicable to the synthesis of a number of other PGH analogs and we are 

presently examining this possibility. 
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