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Abstract The development of reagents for the asymmetric oxidation of sulfides to 
sulfoxides with high stereoselectivities is problematic because these substrates are 
nonfunctionalized. Nevertheless N-(phenylsulfonyl)(3,3-dichlorocamphoryl)oxaziridine 
(4) exhibits remarkably high and predictable ee's for the asymmetric oxidation of 
sulfides to sulfoxides (66->95% ee), selenides to selenoxides (90->95% ee) and 
sulfenimines to sulfinimines (85-91 Yo ee). While steric effects are primarily responsible 
for the molecular recognition, an important electronic component is operational for 
those sulfides having an aryl group directly attached to the sulfur atom. The high ee's 
associate with this reagent are a consequence of the presence of complementary 
vacant regions and a molecular cleft or grove on the active site surface. 

INTRODUCTION 

Enantiopure sulfoxides continue to play prominent roles as auxiliaries in the asymmetric 
construction of C-C bonds and have been instrumental in studies of the origins of molecular 
recognition (Ref. 1 ). The reaction of an organometallic reagent with a diastereomerically pure 
menthyl ptoluenesulfinate, the Andersen synthesis, is the method most often employed for the 
preparation of nonracemic sulfoxides (Ref. 2) [eq 11. Despite improvements in method, the 
commercial availability of both epimers of menthyl p-tolylsulfinate and the introduction of 
modifications by Kagan et. al. (Ref. 3) this methodology is still limited in the synthesis of highly 
functionalized sulfoxides as well as certain dialkyl sulfoxides. The asymmetric oxidation of a 
prochiral sulfide, at least in principal, is an attractive alternative because i) the sulfoxide would 
be available in one step and ii) those sulfoxides not readily accessible by the Andersen 
procedures could be realized. 
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The difficulty in developing reagents for the asymmetric oxidation of prochiral sulfides to 
sulfoxides with consistently high ee's is that sulfides are nonfunctionalized substrates. Lacking 
functional groups these substrates are unable to coordinate with the oxidant to form highly 
ordered transition state structures that are prerequisites for most stereoselective reactions that 
occur with high ee's. Nonfunctionalized substrates must rely on noncovalent steric and 
electronic forces to control the molecular recognition. While the influence of steric forces on 
molecular recognition is generally well understood the role played by electronic forces is less 
certain, in part, because they are difficult to distinguish from steric effects. Despite these 
obstacles two reagent systems have been devised that afford synthetically useful ee's (>go%) 
for the asymmetric oxidation of sulfides to sulfoxides: Kagan's modified Sharpless reagent, 
limited to aryl methyl sulfides (Ref. 4) and N-sulfonyloxaziridines (Ref. 5). 

Enantiopure N-sulfonyloxaziridines 1-4, developed in our laboratories, exhibit quite different 
stereoselectivities in their asymmetric oxidations reflecting their dissimilar active site structures. 
Oxaziridines types 1 (Ref. 6) and 2, (Ref. 7) require separation of diastereoisomers in their 
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