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A Johan H. Labuschagne and David F Schneider* 

Department of Chemistry, Unlverslty of Stellenbosch, Stellenbosch 7600, South Africa 

Abstract Alkylldenephosphonlum ylldes with ethoxycarbonyl substltuents In the a-posltlon frag- 
ment In a retro-Michael fashion during condensation with aldehydes. 

During our efforts almed at the synthesis of cross-conJugated systems, we observed that cl-ethoxy 

carbonylated alkylldenephosphonlum ylldes (1) condensed with aldehydes to produce the esters (2) 

as major reactlon products ' The formatlon of the esters (2) under these circumstances can be - 

ascribed to fragmentation of the a-substituted phosphonlum ylldes (I) to yield ethoxycarbonyl- - 

methylenetrlphenylphosphonlum yllde (A), followed by a Wlttlg condensation of (3) with the cor- - 

responding aldehydes 
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In this context, It was previously found by Connor and van Strandtmann' that the phosphonlum 

ylide (4), during an attempted Wlttlg condensation with p-chlorobenzaldehyde In the presence 

of benzoic acid as catalyst,3 decomnosed vLa a protonatlon-ellmlnatlon mechanism with the con- 

comltant generatlon of the nltrostyrene (2) and yllde (z), but no Wlttlg condensation products 

could be detected 
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In order to shed more light on these unusual yllde reactions, we have undertaken a detalled in- 

vestlgatlon of the fragmentation-condensation reactlon of the cross-conlugated phosphonlum 

yllde (1~) with p-chlorobenzaldehyde - 
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The production of ethyl p-chloroclnnamate (1) under these reactlon condltlons evidently 

resulted from Eragmentatlon of the yllde (Ic) In a retro-Michael reactlon to produce the - 

ylide (2) and ethyl propynoate. 
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In full accord with our expectations, It was found that the corresponding Michael addition 

of the phosphonlum ylide (3) to ethyl propynoate took place In a totally stereospeclfic - 

fashion to produce the cross-conJugated phosphonlum yllde (Ic) in 90% recrystallized yield - 

This yllde fragmentation reactlon 1s furthermore substantiated by the formatlon of the 

trlesters (2) and (2) 

The formatlon of the aromatlc trlester (8) can be rationalized as being the result of a - 

Duels-Alder addltlon of ethyl propynoate to the cross-conJugated dlester (lo), which re- 

sulted from a Tllttlg condensation between p-chlorobenzaldehyde and the phosphonlum 

yllde (Ic) prior to Its fragmentation Spontaneous aromatization of the IntermedIate - 

Diels-Alder adduct (11) according to two competing modes can finally account for the - 

formation of the triesters (i) as well as (2) 
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