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Ylide Rearrangement in Adducts from Allenic Sulphonium Salts 
and MaIonic Esters 

BY GWERYDD GRIFFITHS, PETER D. HOWES, and CHARLES J. M. STIRLING" 
(School of Physical and Molecular Sciences, Univemity College of North Wales, Bangor, Gwynedd LL57 2UW, U.K.) 

Summary Addition of malonic esters to allenic sulphonium 
salts gives products derived from subsequent reactions of 
the initial adducts by two pathways which involve ylide 
rearrangement ; structural factors which determine the 
pathways are defined. 

MUCH recent work on unsaturated sulphonium salts has 
been concerned with ylide rearrangements1 and with syn- 
thetic application of addition reactions.19 We now report 
the diverse rearrangement pathways which follow nucleo- 
philic addition of malonates to allenic sulphonium salts. 
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SCHEME. Br- counterion throughout. 

Nucleophilic addition to the allenic sulphonium salts (2) 
generated by base-catalysed isomerisation3 of prop-2-ynylic 
sulphonium salts (1) leads to adducts of type (3). Treat- 
ment of the salts (la) and (lb) with diethyl malonate in 
ethanolic sodium ethoxide gives the sulphide esters (6a) and 

(6b) respectively (75%). The product (6a) from the 
dimethylsulphonium salt (la) was distinguished from a pos- 
sible alternative product (10) by hydrogenation of the 
derived sulphone to the sulphone (9). When the ethyl 
methyl salt (lc) was used, the sulphide (6c) and not (6d) was 
obtained. These products result from 2,3-sigmatropic re- 
arrangement in the salts (5 )  (path 1) produced by isomerisa- 
tion of the acidic [pK,(H,O) 10.51 initial adducts (4; R3 = 
H) isolable from reactions with catalytic quantities of base. 

In the reaction of the salt (la) with diethyl methylmalon- 
ate, the product was the sulphide (8) derived from depro- 
tonation of the initial adduct (4a; R3 = Me) and subsequent 
2,3-sigmatropic rearrangement of the ylide (7) (path 2) 
(Scheme). The alternative possibility is a Stevens re- 
arrangement of this ylide which is regarded as less likely as 
i t  does not occur in path 1.  

The results show that path 1 is dominant unless proto- 
tropy is blocked as in (4; R3 = Me). Path 1 also occurs to 
the exclusion of an intermolecular reaction of the malonyl 
carbanion derived from (4; R3 = H) which would lead to 
sulphides such as (10). Formation of the sulphide (6c) 
rather than (6d) arises by deprotonation of a methyl rather 
than of an ethyl group. 

It is notable that nucleophilic addition to the allenic 
sulphonium salts is much more rapid than their ylide re- 
arrangement which has recently been shown to occur with 
aqueous bases.4 
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