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Mislow has reported1 that when a chiral secondary alcohol corresponds to stereoformula 

J,, treatment with p-tolyl sulfinyl chloride “at -78” in the presence of pyri.dine” gives an 

excess of the sulfinate diastereomer that, upon treatment with excess methyl magnesium 

bromide, affords S- (-) methyl e-tolyl sulfoxide. The success of this generalization - 

! 
S = Small SF3 

s+L M = Medium H”&=a-Naphthyl 

OH L = Large :H 

depends upon the dominance of steric, as opposed to electronic, effects in determining the 

stereochemistry of the kinetically preferred reaction pathway. 

Our interest in sulfinate chemistry led us to perform Mislow’s sequence upon s-(+)- 

l-(l-naphthyl)-2,2,2-trifluoroethanol,2 & which corresponds to stereoformula 1. Contrary 

to Mislow’s generalization, E-(+)-enriched methyl ptolyl sulfoxide is the product. 

Mosher and co-workers have found instances3 . In which proximity of a trifluoromethyl 

group to the reaction center reverses the sense of asymmetric induction expected on steric 

grounds alone and explained these reversals on the basis of stereochemically dependent 

trifluoromethyl-phenyl repulsions. In the present reaction, varying the p-substituent on 

the phenyl sulfinyl chloride should have little steric consequence but could affect the 

outcome of the asymmetric induction if electronic effects play an important role in this 

type reaction. Guette’ et al4 have provided examples in which the electronic nature of -- 

p-substituents exerts control over the stereochemical outcome of an asymmetric reaction. 

Reaction of S-(+)-x with a variety of E-substituted phenyl sulfinyl chlorides _ 

demonstrates the systematic electronic effect of these substituents in as much as the 

magnitude and sense of these asymmetric inductions appear to follow a Hammett linear free 

energy relationship (Fig. 1). 
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Diasteromeric purities of the sulfinates, determined by Pig and pmr, correspond 

closely with the enantiomeric purities of the sulfoxides subsequently derived by treatment 

of the sulfinates with excess methyl magnesium bromide. The enantiomeric composition and 

absolute configurations of these sulfoxides were determined by polarimetry and/or pmr in 

the presence of s-(+)-x as previously described.5 The diastereomeric sulfinates obtained 

from p-nitrophenyl sulfinyl chloride could not be converted into sulfoxide owing to side 

reactions attending the presence of the nitro substituent. Hence, in this instance, the 

configuration of the predominant diastereomer is not known rigorously, and the configura- 

tional assignment implicit in the tentative placement of this point in Figure 1 is reached 

on no basis other than the approximate fit of this point to the apparent trend of the data. 

R 

PERCENT 
STEREOCHEMICAL 

EXCESS 

S 

40- 0 NO2 

30- 

20- 
CF 

c? OCN 
10- 

O- 
OCl 

lo- CH3 
-8 20 OCHs I I I 1 I I I I 

-01 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

Figure 1. 'Ibe magnitude and sense of the stereochemical preference of the asymmetry induced 

at sulfur upon reaction of p-substituted phenyl sulfinyl chlorides with S-(+)-z plotted - 

against the up constants of the para substituents. 

Presently, one can but speculate concerning the manner in which the electronic nature 

of the para-substituents affects the stereochemical outcome of these reactions. One might 

suppose that the transition states of these reactions involve approximate trigonal bi- 

pyrimidal geometry with the entering alcohol and the leaving halide occupying apical positions 

Further, assumption of a weakly bonding interaction between the carbinyl hydrogen of 2 'L 

and the sulfinyl oxygen, analogous to solvation interactions previously invoked,6 allows 
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the tentative formulation of 8 and 3 as favored "conformations" of the diastereomeric 

transition states. Drawings a and & illustrate the opportunity for differential inter- 

action of trifluoromethyl and u-naphthyl substituents with the lone electron pair or the 

aromatic substituent of the sulfinyl chloride. Repulsive interactions between trifluoro- 

methyl groups and aromatic rings have been suggested3 and T-T interactions between aromatic 

groups are well known. Both such interactions would be influenced by the electronic nature 

of the para-substituent. Moreover, the para-substituent may influence relative extents of 

bond breaking and formation, thereby significantly altering the geometry of the transition 

states. 
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The use of alkyl sulfinyl chlorides eliminates the possibility of the aforementioned 

T-T and trifluoromethyl-n interactions. In the absence of dominating electronic effects, 

the hypothetical transition states & and ,,?& allow rationalization of Mislow's rule and 

accommodate his data. Experimentally, it is found that reaction of i-propyl sulfinyl 

chloride or f-butyl sulfinyl chloride with g-(+)-s follows Mislow's generalization (41 

and 8% diastereomeric purity respectively7) whereas methyl sulfinyl chloride does not 

(14% diastereomeric purity), possibly because methyl is sufficiently small so that methyl- 

a-naphthyl steric interactions are less important than the interaction between the lone 

pair and the trifluoromethyl group. 

We wish to emphasize that these transition states are speculative and, at best, are 

but approximations that take no specific cognizance of the role of the amine base,8 the 

solvent, or the leaving group, factors which can influence the stereoselectivity of these 

reactions. 

A typical experiment is described as follows. p-Tolylsulfinyl chloride (0.785 g) was 

added portionwise to a -78O solution of s-(+)-z (0.50 g) and pyridine (0.19 g) in 5 ml of 

CFCls. After 30 min, the cold reaction mixture was quickly filtered through a short column 

of silica gel (yield 90%) and the ratio of the diastereomeric sulfinates determined via Fig _ 
or pmr. Afterwards, an ethereal solution of the diastereomers was treated with a 2-3 fold 

excess of ethereal methyl magnesium bromide and the reaction worked up with aqueous ammonium 
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chloride. The methyl p-tolyl sulfoxide was chromatographed on silica gel with ethyl acetate 

and the enantiomeric purity and absolute configuration determined by polarimetry or by pmr 

in the presence of g-(+)-z. 

Methyl p-cyanophenyl sulfoxide, 2, and methyl ptrifluoromethyl phenyl sulfoxide, $,, not 

previously reported, gave satisfactory elemental analyses and nmr spectra. Sulfoxide 2 of 

[alz4 _ -22' (c 2.51 EtOH) was found5 to be 16.8% g-enriched. Sulfoxide $ [IX]:" -14' (c 2.51, - 

EtOH) was found5 to be 14.2% S-enriched. - 
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