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THE SYNTHESIS OF EPOXYPIPEROLIDES AND PIPEROLIDES. 
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A general synthesis of alkynyl orthoesters leads to intermediates that couple with 
2-trimethylsilyloxy-4-methoxyfuran to give compounds from which epoxypiperolide and isomers 
are available as well as all piperolide isomers. 

Piperolide kl, epoxypiperolide 21ay2 _ and (-)-threo-7,8_dihydroxypiperolide, :3 are 

members of a series of naturally occlrring, physiologically active butenolides related to 

the fadyenolides, ,5 and jj.4 

may well be a photoproduct. 

5,6-E Piperolide,?, is also found in the natural mixture, but _- 

from methyl tetronate via <,4y6 

We have previously shown that 2, 4,' 5, and 6, are available 

or 8,7. 
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However, epoxypiperolide, $, which is not available from piperolide by direct oxidation8, 

and its hydrate 3 have proved elusive due to their extensive and labile functionality. Our 

first attempt' tz synthesise $ involved the reactions shown in Scheme 1. 
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reaction of 3 with zinc bromide gives the ketone g in 93% yield. This sequence provides 

the first synthesis of any epoxypiperolides. 

It remained to enter the natural 7,8-E-series. Photochemical and iodine induced 

rearrangement of g to the 7,8-E-isomer, g, failed. However, allowing 19 to stand in 

anhydrous methanol in the presence of an acid resin catalyst gave 2 quanstatively, 

presumably by capture of an intermediate stabilised allylic cation produced from the acetal. 

Reaction of E with lithium methoxide gives a readily separable mixture of the natural 

piperolides, k and $, (2.8:1) in 83% yield. 

Epoxidation as before of the very labile acetal 2 gave 2 as a diastereoisomeric 

mixture (3:2) which was not separated but reacted with lithium methoxide to give 35% of a 

mixture of epoxypiperolides. Natural epoxypiperolide was not available for direct 

comparison, as it is not stable and our sample had decomposed on standing. However, among 

the epoxypiperolides, the natural isomer has a unique 
1 
H n.m.r. with a methoxy group below 

64.0 and the major fraction of our mixture , isolated by preparative h.p.1.c. had an 

identical IH n.m.r. spectrum, thus verifying the first synthesis of racemic 

expoxypiperolide. 

Scheme 3 therefore represents a versatile process in which all piperolide isomers and 

three characterised epoxypiperolides are produced from the same intermediate. 
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