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We have been interested in the possibility that p,Y-epoxysilanesi might serve as precur- 

sors to allylic alcohols via the sequence shown be1ow.e - Few examples of S,'f-epoxysilanes are 
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IUl0WIl.l Epoxidations of allylsilanes are reported to give poorly characterized mixtures of 

cleavage products. 
1,317 

We have therefore investigated the cyclizations of halobydrins =te as 

an alternative approach to the synthesis of 8,Y-epowsilanes. Instead of the expected epox- 

ides (_2,' ,5, and _8), we have isolated rearranged 8-silyl carbonyl compounds (2, 6, and 2) from 

these reactions. These rearrangements are surprising in view of the mild conditions employed 

and because of the fact that the trimethylsilyl group is retained in the products. 

Me3Si+’ __t [MesSi&,+R] _ MesSi,,$R' 

la, R = Me, R' = H, X = Cl *- 
I&, R = Me, RI = H, X = Br 

jf, R = Ph, R' = H, X = Cl 

,, R=H, 7 R' = Et,X=Cl 

,2, R = Me, R' = H 3, R = Me, R' = H 

,5, R = Ph, R' = H 6, R = Ph, R' = H 

,8, R = H, R' = Et ,s, R = H, R' = Et 

6,lO 
The chlorohydrin _@ was prepared in 66% yield from chloroacetone by reaction with tri 

methylsilylmethylmagnesium chloride (E&O, room temp, l.3 hr). Treatment of &z with LiH (6 

equiv) and &BuOH (6.7 equiv) (THF, reflux 21 br) gave a 40% yield 
11 

of the silyl aldebyde 
12,13 

3 I. 
The aldehyde 2 was also the major product when NaH (THF, reflux I3 hr) or NaGH (E&O) 

29 
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was employed as the base, 
14 

end could also be formed from the bromohyorin lb (NaH, THF, room ?.,_ 

temp, or NaOH, EtaO, room temp). 
15 

To examine the generality of this reaction, the chlorobydrins 4 and ,7 were similarly 

treated with LiH, NaH, and EH. Under all of these conditions, the p-silyl carbonyl compounds ,6 

and 2, respectively, were formed as one of the major components of a mixture; under some condi- 

tions, compounds 6 and 9 could be obtained _in good yields by treatment of the initial reaction W * 

mixtures with magnesium bromide etherate. Thus, the chlorohydrin $I0 (prepared from PhCOCHaCl 

as above in 67% yield) was treated with NaH (5 equiv) and f-BuOH (1 equiv) (THF, O", 3 hr), fol- 

lowed by MgBr,.2EtaO (1 equiv) (THF, 0", h hr) to give the silyl aldehyde $10'16 (ir (film) 

5.81 IL) in 70% yield. Similarly, the chlorohydrin ,7 lo (prepared from 2-chlorobutanal" in 80% 

yield) was treated with KH (2 equiv) (THF, -25", 9 br), 
I.8 

followed by MgBra~2EtzO(Et,0, 0", 3.5 

hr), to give the y-ketosilane ,9 
10,19,20 

(ir (film) 5.8/4 p) in 59% yield. 

Although we have not yet been able to isolate the epoxides in most of the above reac- 

tions, 

15,15 5,9,21 

they are the expected intermediates. Further support for the intermediacy of 

epoxide ,2 is our observation that the rearranged aldehyde 2 was also a major product when tri- 
22 23 

methylsilylacetone was treated with dimethylsulfonium methylide. 

Although Lewis acid-catalyzed rearrangements of epoxides to carbonyl compounds are well 
24 

known, the above rearrangements are remarkable in that they occur under conditions (s NaOH, 

NaH, or KH'e) where Lewis acid catalysis would not be expected. The stability of the developing 
68 

positive charge B to silicon may be a driving force for these rearrangements; it is notemrthy 
26 

that hydride migration to form the carbonyl occurs rather than loss of the trimethylsilyl 

28 

group. 

This new rearrangement may provide a potential method for the synthesis of y-functional 

organosilanes 
27,28 
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