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Abstract: Acyclic a,@-dihydroxysilanes (prepared from c@-epoxysilanes) react with 
KH to give silyl enol ethers; the predominant stereochemistry is consistent with 
anti elimination via d-oxidosilanes. 

We have recently shown that c&p-epoxysilanes can serve as stereospecific vinyl cation equiv- 

alents in the synthesis of olefins 
2 

and heteroatom-substituted olefins. 
3 

This synthesis is based 

on the finding that Oc,p-epoxysilanes undergo regio- and stereospecific d-opening by a variety of 

nucleophiles to produce diastereomerically pure p-hydroxysilanes, 
2-5 

and that these p-hydroxy- 

silanes undergo stereospecific syn or antip-elimination reactions under basic or acidic condi- 

tions, respectively.2'3'6 We have also previously demonstrated that an acyclic o(,p-epoxysilane 

can undergo acid-catalyzed ring opening with water under mild conditions to produce an Q-di- 

hydroxysilane. 4 (Such d.$-d'h d 1 y roxysilanes are believed to be intermediates 4,5 in the hydrolysis 
7 

of acyclic c&(3-epoxysilanes to carbonyl compounds.) With a view toward extending the synthesis 

of heteroatom-substituted olefins to the generation of stereoisomerically pure enolate anions, 

we decided to study the base-induced elimination reactions of such c+-dihydroxysilanes. 

Treatment of o($?-epoxysilane i 3,4,8 with aque;;s H2S04 in THF 
9 

afforded o(,p-dihydroxysilane 

,2 4'10 (mp 53-54O) in 76% yield. Similar treatment 

t&p-dihydroxysilane 2 
10 

of the cis c&p-epoxysilane f3 produced 

in 83% yield. Treatment of these d,p-dihydroxysilanes with KH (ether, O", 

1 hr) (to effect syn /3-elimination), followed by Me3SiC1 (to trap enolate anions), produced 

trimethylsilyl enol ethers 2 l"'12 (from 2, 52-89% yield) and a mixture of ,6 
lOa,b,13 and J10a,b,13 

in a 1:5 ratio (from ,5, 98% yield). When the trans c@-epoxysilane z3 was treated with aqueous 
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H2S04 in THF, a slower reaction took place in which hydrolysis to octanal appeared to compete 

with formation of the d,p-dihydroxysilane. The ol,B-dihydroxysilane (z)loa could be isolated in 

low (30%) yield, and preliminary experiments indicated that treatment with KH (in ether) followed 

by Me3SiC1 similarly resulted in a mixture of silyl enol ethers ,6 and 2 (2:l ratio). 

Assuming stereospecific epoxide ring opening (as shown), syn fl-eliminatioh would have 

resulted in the cis silyl enol ether ,6 from epoxide 2, and the trans silyl enol ether 1 from 

epoxide ,S. In these reactions, not only were cis-trans mixtures formed, but the unexpected 

isomers predominated in each case. 

Surprisingly, when the reactions of the d,p-dihydroxysilanes (2 and 5 
14 

* I > with KH in ether 

were quenched with aqueous NaHC03 rather than Me3SiC1, the silyl enol ethers were again formed 

as the major products blongwithsmaller amounts of the corresponding carbonyl compounds, 2-oct- 

anone from z and octanal from 2). Moreover, the silyl enol ether product from 5 (isolated in * 

63% yield) consisted almost exclusively of the trans isomer 7 with only l-4% of the cis isomer 

5 present. 

When a$-dihydroxysilanes are treated with base, interaction of silicon with the pl- as well 

as the p-alkoxide may be involved (see Scheme I). A considerable amount of experimental work 

indicates that a-oxidosilanes undergo rearrangements to d-siloxycarbanions, with the equilibria 

favoring the d-oxidosilanes in the absence of carbanion-stabilizing groups. 
15 

The rearrangement 

can be driven by protonation of the carbanion (the Brook rearrangement) 
15a 

or by the loss of a 

leaving group @ to the carbanion. 
16 

The latter pathway would provide a mechanism for the form- 

ation of the silyl enol ethers. This pathway has little precedent 
16 

and nothing is known of its 

stereochemistry. 
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The work presented here suggests that the base-induced elimination reactions of d,p-dihyd- 

roxysilanes take place by the&-oxidosilane pathway (to give silyl enol ethers) in competition 

with the @-oxidosilane pathway (to give initially enols or enolates), 
17 

and that elimination via 

the d-oxidosilane pathway proceeds with predominant anti stereochemistry. The following comm- 

unication describes the results of experiments in a cyclic system, which substantiate this idea. 
18 
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