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INTO a-SILYL CARBONYL COMPOUNDS 
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Summary: Treatment of cc,+dihydroxysilanes with trifluoroacetic acid in chloroform results 
in a 1,2-migration of the silyl group to give a-silyl aldehydes and ketones. The t-butyl- 
dimethylsilyl compounds can be isolated in high yields. 

Several workers' have reported that a,@-dihydroxytrimethylsilanes (1, R = Me) are con- 

verted to desilylated carbonyl compounds (4) under the influence of protonic acids, a pro- 

cess which has generally been considered to proceed via b-elimination (path a) of a proton- 

ated intermediate (2). We wish to present evidence that, at least under certain conditions, 

this process instead follows the sequence indicated by path b, wherein loss of water from 

the beta-site is accompanied2 by a 1,2-silyl group migration ("silapinacol rearrangement") 
3 

to afford the intermediate 3. This may then suffer subsequent desilylation to generate the 

observed carbonyl compound 4, 
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Evidence for the participation of 2 in this process was first afforded by extended-time 

examination of a lH NMR sample (CDC13) of diol z.5 Within 0.5 h at 25'C, absorptions attri- 

buted to k6 appeared, coexisting with those of 5 for some hours, but slowly diminishing over 

a one day period in favor of absorptions due to 7 7 
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On the assumption that both rearrangement and desilylation were being catalyzed by traces 

of HCl in the chloroform, conditions expected to accelerate the former but retard the latter 

process were chosen for further investigation. Thus a series of a,S-dihydroxysilanes contain- 

ing the more sterically hindered t-butyldimethylsilyl group (8-11) was prepared by osmium 

tetroxide-catalyzed dihydroxylation 
Id 

of the appropriate t-butyldimethylsilyl alkenes. 
8 

These 

diols were then subjected to treatment with trifluoroacetic acid in chloroform under initially 

anhydrous conditions' to afford high yields of a-silyl carbonyl compounds 12-15. 

A typical procedure consisted of treating 50-100 mg of diol in 2 ml of chloroform with 

the indicated amount of trifluoroacetic acid. After NMR analysis indicated the absence of 

starting diol, sufficient KHCO3 to neutralize the acid was added, the solution filtered through 

anhydrous MgSO4, concentrated and Kugelrohr distilled. 10 Results are displayed in Table 1. 

In contrast to asilyl systems, 3 we have as yet seen no products arising from alkyl or 

hydride migration to incipient carbocationic sites. Notable in this regard is diol 11, which 

does not undego either a 1,2-phenyl group shift or diversion to products expected from poten- 

tial generation of a tertiary, benzylic carbocation. Thus, silyl group migration dominates 

the chemistry of these species. Other notable features of the method are its simplicity, high 

yields of products, the structural variations allowed, and the ability to generate both a-silyl 

aldehydes and ketones from, ultimately, alkenylsilanes. 
11 

Such carbonyl compounds are of 

utility as alkenyl cation equivalents, 
12 

and a-silyl aldehydes in particular are few in number 

and have heretofore generally been available only by more circuitous routes. 
4a,12,13 



TABLE 1. a-SILYL CARBONYL COMPOUNDS FROM a,B-DIHYDROXYSILANESa 

DIOL CONDITIONSb PRODUCT YIELD'(%) 
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aCombustion, MS, IR and 'H NMR data consistent with all new structures was obtained. 

b 
Mole ratio of diol : CF3C02H, respectively. Conditions not optimized. 

'Isolated from Kugelrohr distillation. 
d -1 
Corrected for ca. 9% of impurity showing 1795 cm IR absorption. 

eCompound previously reported in ref. 4a. 
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