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We have reported previously that the optically active ylide ethylmethyl- 

sulfonium phenacylide 1 undergoes thermal racemization, through pyramidal inver- 

sion, faster than the corresponding sulfonium salts and the sulfoxides. ' The 

unexpectedly facile racemization of 1 prompted us to study the racemization 

other optically active sulfonium ylides. We wish to report the preparation 

racemization of the optically active N-acetylethylmethylsulfimide 24 and of 
_ 

protonated derivative, N-acetylaminoethylmethylsulfonium ptoluenesulfonate 
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[a1g5+830 (c--0.42, acetone) 1 was prepared by resolution 
the corresponding (-I-dibenzoylhydrogen tartrate salt followed by treatment 

the pure resolved salt with triethylamine in methylene chloride at O". The 
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served spectral properties of the resolved compound 2 were identical to those 
_ 

reported for the racemic 2. 5 Treatment of optically pure 2 with E-toluenesul- 
. 

fonic acid monohydrate in acetone at O0 gave the sulfonium salt 3 m.p. 66-67; 

[1~1*~+4.2' (c-4.0, acetone); r;E13 8.72 (t, 3H, J=7.5 Hz), 
-II 

D 6.34 (q, 2H, J=7.5 

Hz), 6.75 (s, 3H), 7.85 (s, 3H), 2.5 (q, 4H), 7.64 (s, 3H); ir. 1700, 1210, 1160 
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and 820 cm-' 1 .6 
The racemization of 2 was accompanied by decomposition which resulted in 

" 

the formation of N-(methylthio)ace+~amide.~ The sulfonium salt 3 showed no appre- 

ciable decomposition in acetonitrile, whereas in ethanol ethyl methyl sulfoxide, 

ammonium ptoluenesulfonate and ethyl acetate were isolated. For a system in 

which the racemization is accompanied by decomposition, ka represents the rate 

constant for the loss of optical activity and kd represents the rate constant 

for the decomposition. The racemisation rate constant, kr, is given by 

(ka - kd), and in 2 and 3 racemisation is assigned predominantly to pyramidal in- 

version. 
8 

The rate constants are summarized in Table I. 

The activation enthalpies for racemization are 23.3 kcal for 1,' 34.1 kcal 

for 2, 29.2 kcal for 3 and 35-43 kcal for sulfoxides. 9 At 90' the racemization 

of 2 is ca. lo6 times faster than the racemization of methyl ptolyl sulfoxide, 

extrapolated from the data of Rayner, et al. 
9 

The stability of sulfoxides to 

racemization may be attributed to a) the greater electron repulsion between the 

unshared electron pairs on the sulfur and oxygen in the transition state for in- 

version as compared to the ground state, and b) the greater stabilization of the 

pyramidal ground state by p-drr bonding than of the planar transition state. In 

2, on the other hand, the lone pairs on nitrogen are delocalized by the carbonyl 

group," leading to a weakening of the p-dn bonding in the ground state, and 

consequently, to an increased rate of racemization as compared to sulfoxide. 

The racemization of the ylide 1 is even more facile than that of 2 in that at 

90' 1 racemizes ca. 1011 faster than methyl E-tolyl sulfoxide, extrapolated from 

published data."' The facility with which 1 undergoes racemization may be 

explained in terms of a reduction of the electron repulsion between the lone 

pairs on sulfur and carbon due to rotation about the sulfur-carbon bond. support 

foti this explanation is provided by the fact that 3 (which is isoelectronic with 

>),racemizes ca. 30 times faster than 2. In contrast, the ylide 1 racemizes ca. 

2OO.times faster than the corresponding sulfonium salt since p-ds bonding may 

stabilize the transition state for inversion in 1, but no such stabilization is 

possible in the case of sulfonium salt. Thus, while ylide 1 racemizes faster 

than the corresponding sulfonium salt and the sulfoxide, the ylide 2 is 
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intermediate between 3 and the corresponding sulfoxide. 
., 
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