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Abstract: Double diastereoselection in the Sulfoxide Piperidine And Carbonyl (SPAC) reactions of sulfinyl acetate 
esters (2) with a-unsubstituted aldehydes (3) has been investigated to facilitate asymmetric syntheses of y-hydroxy-a& 
unsaturated esters (1). 

Reactions of sulfinyl acetate esters (2) with a-unsubstituted aldehydes (3) can be used to effect C=C bond 

formation with concomitant functional group interconversion of metihylene into hydroxymethine groups1 The products, 

y-hydroxy-a&unsaturated esters (1) have functionality suitable for a wide range of chemical manipulations hence this 

reaction has considerable potential in organic syntheses. Furthermore, the “SPAC” reaction is easy to perform; the 

aldehyde (3) is simply added to an acetonitrile (or benzene) solution of the sulfoxide reagent (2) and piperidine.’ The 

only major restriction on this methodology is lack of effective variants that will furnish the products (1) in homochiral form. 

Recently we initiated research to establish routes to homochiral esters (1) starting with a systematic study of double 

diastereoselection in the reactions of sulfinyl acetate esters (2) with a-unsubstituted aldehydes (3); our preliminary 

results are described here. 
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The notion that esters (2) of homochiralalcohols could produce significant induction in the SPAC reaction was 

based on mechanistic considerations (Scheme 1). Studies of the [2,3]-sigmatropic shifts of allylic sulfoxides indicate the 
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system Cam exerts an appreciable effect. The remainder of the results presented in this table illustrate destructive and 

constructive stereochemical pairing between the sulfoxide functionality and the chiral auxiliary (-)-Cam. This camphor 

system is mismatched9 with (S)-sulfoxide asymmetry (entry 3) and matched9 with (R)-chirality (entry 4). Entries 4 - 10 

show that the stereochemically-matched reagent reacts highly stereoselectively with different aldehydes. The products 

of these reactions are crystalline and their stereochemical purity can be improved by recrystallization; for instance, a single 

recrystallization (absolute ethanol) of the ethyl-substituted compound (from entry 5) gave a sample consisting of more 

than 95 % of the major diastereomer. 

These results show that the sulfoxide asymmetry dominates the diastereoselectivity of these reactions but the 

auxiliary Cam also has a significant effect. We anticipate the stereochemically matched reagent (2a) will be most useful 

for reactions with valuable aldehydes (3) for instance, in ones formed in advanced stages of total syntheses. This 

approach may also be useful when the rearrangement step is to be followed by Michael additions or Diels Alder 

cyclizations; such reactions of o$-unsaturated esters containing the auxiliary Cam are likely to be highly 

stereo5elective.1° Other aspects of asymmetric induction in the SPAC reaction will be reported soon. 
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