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Abstract - In the Baeyer-Villiger reaction of 3,s-bis-silylated cyclohexanones, 

preferential migration of the less substituted a-carbon was observed. 

The mmethylsilyl group directed Baeyer-Villiger reaction of P-aimethylsilyl ketones was reported by P. F. 

Hudrlik er a1.I in 1980. In connection with our work, the silyl group directed diastereoselective synthesis, we 

have been utilizing the above reaction,Z and recently, we had a chance to study the Baeyer-Villiger reaction of 2- 

benzyl-5-dimethylphenylsilyl-3-mmethylsilycyclohexanone. Surprisingly, high yield product was formed via 

an exclusive migration of the less substituted carbon (Scheme 1). 

Scheme 1 

As the directing effect of the himethylsily (TMS) and dimethylphenylsilyl (DMPS) groups is expected to he 

almost the same, it seems reasonable that the migrating carbon center in the present reaction is more substituted 

one since in the Baeyer-Villiger reaction, the general trend of the migrawry aptitude of groups follows the order: 

Tertiary>secondary-phenyl>pnmary alkyl. The above unexpected results prompted us to study the trend of 

regioselectivio, in such a system. 
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The Baeyer-Villiger reaction of some trimethylsily group substituted cyclohexanones3 was carried out, and the 

results m shown in Table 1.6 The following features are apparent from this study: (1) Tbe strong directing 

effect of the silyl groupl is c o d m e d  (Entries l ,Z  and 8). (2) There is no remarkable difference of directing 

efficiency between TMS andDMPS (Entry 3). (3) The directing effect of the silyl group is so strong that a- 

methylation of the carbonyl group does not effect the regioselectivity (Entry 4). (4) When the substituent ~3 

becomes large, reanangement of the less substituted carbon becomes predominant (Entries 5 and 6). (5) In the 

case of trisubstituted derivatives, there is slight difference between TMS and DMPS (Enhies 5 and 7). 

(6) When DMPS in Entry 5 is replaced with the ten-butyl group, TMS directed product is obtained exclusively 

(Entry 8). 

Table 1. The Baeyer-Villiger Reaction of 1 

Enhy 1 RI  R2 R3 Yield(2+3, %) RatiDa 2 : 3 

1 l a  hk H H 88 100 : 0 

2 l b  Ph H H 95 100 : 0 

3 1 c Me2PhSi H H 94 50 : 5ob 

4 1 d Me2PhSi H hk 70 50 : 50b 

5 1 e Me2PhSi H Pr 76 21 : 79 

6 11 MezPhSi H Bn 91 0 : 100 

7 l g  MezPhSi PI H 78 88 : 12 

8 l b  t-Bu H Pr 60C 100 : 0 

a)Ratio of isolated products. b) Determined by 1H nmr. c) Ketone (1) (40%) was recovered. 
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Figure 1 

In the usual Baeyer-Villiger reaction, though the carbonium ion rearrangement does not occur during migration, 

in general, groups able to tolerate positive charge migrate most readily. In the system examined the efficiency 

of the P-silyl group participation would determine the regioselectivity, i.e., antipxiplanar arrangement of the 

contiguous 5 bonds from Si-C to cleaving 0-0 bond of the "twist boat" intermediates (Figure I), which should 

be the most stable form for such cyclohexanes bearing bulky 1,3-tram substituents, would be the most 

important factor, and the silyl group syn to the perbenzoate moiety satisfies the above array. Consequently. the 

face selectivity of peracid addition to the carbonyl group would determine the regioselectivity. 

According to the above assumption, our result indicates preferential intrcduction of perbenzoate moiety o c c d  

from the same side of a-substituents and the syn silyl group participates effectively to direct the migration of the 

less substituted carbon center. Though the mechanism of the facial selectivity in m-CPBA addition controlled by 

a-substituent is still obscure, it is apparent that the R group in Figure 1 plays an important role since R=H did 

not cause any selectivity. 

In conclusion, in this paper we have provided the evidence that in the silyl group directed Baeyer-Villiger 

reaction, suitable conformational arrangement of the silyl group for optimal participation is an important factor 

for the regioselectivity. 
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