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Abstract: The lithium enolate of trimethylsilyl acetate (1) undergoes a 1.3-O - C 
migration of the trimethylsilyl group. 0 1997 Elsevier Science Ltd. 

Simple ketone (and aldehyde) enolates almost invariably silylate at oxygen. Ester enolates usually 

silylate at oxygen, but examples of carbon silylation have also been reported.’ Silylation of the lithium enolate 

of trimethylsilyl acetate (1) with Me,SiCl has produced both 2 and 3, products of 0- and C-silylation, or 

mixtures of 2 and 3, depending upon conditions.’ Compounds of both types have been useful in synthesis. 

We wish to report that reactions of lithium enolates of trimethylsilyl esters (acyloxysilanes) with Et,SiCl or t- 

BuMe,SiCl can result in a-trimethvlsilyl esters, most likely due to 0 - C migration of Me&, complicating the 

interpretation of these silylation reactions, and suggesting a new interpretation to the results in reference 2b. 

Treatment of trimethylsilyl acetate (1 j with lithium diisopropylamide (LDA) in THF/ether (-78 ‘C, 3 h) 

followed by t-BuMe,SiCl (-78°C _ room temp) gave a mixture of the a-Me,Si ester Sa and tert.-butyl- 

dimethylsilyl acetate (4a)3 in a GC ratio of about 5: 1,“ Treatment of 1 with LDA in THF for a longer time (-65 

to -7O”C, 18 h) followed by t-BuMe,SiCl resulted in a similar ratio of Sa and 4a. Distillation of the latter 

reaction resulted in a 52% yield of 5a.’ Similarly, treatment of trimethylsilyl acetate (1) with LDA in THF 

(-78°C 3 h) followed by Et,SiCl (-78°C - room temp) gave a mixture of the a-Me,Si ester 5b and triethylsilyl 

acetate (4b)6 in a GC ratio of about 3: 1. Distillation gave 5b’ in 59% yield. The spectra of the crude product 

[from treatment of 1 with LDA in THF (-78”C/30 min) followed by Et,SiCl (-78°C -1 room temp over 20 

min)] indicated the presence of small amounts of ketene acetal (CH,=C(OSiMe,)(OSiEt,)); integration of the 

‘H NMR spectrum (crude doublets at 6 3.15 and 6 3.2 1, J = 1.5 Hz) was consistent with approximately a 

15: 1: 1 molar ratio of silyl acetate 4b, silyl ester 5b, silyl ester Sb, and silyl ketene acetal.” 
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Comparison samples of the regioisomeric esters 8a” and 8b”’ were prepared from silyl ketenes 6a” and 

6b”, respectively, by hydrolysis to the corresponding acids (7a and 7b”), followed by treatment with 

Me,SiWEt,N. The structures of 7a, 8a, and 8b were confirmed by reduction with LiAlH, to the 

corresponding silylethanols 9a13 and 9b14. 

Both pairs of regioisomeric silyl esters @a, 8a and 5b, 8b) were not well separated under our GC 

conditions, and regioisomeric purity was verified by NMR spectroscopy. The NMR spectral data of the 

distilled samples are shown in Table 1. The 6 0.6 - 0.8 region of the ‘H NMR of 5b and 8b was particularly 

diagnostic. In the ‘H NMR spectrum of 5b, no signals were observed at about B 0.6, the center of the multiplet 

due to (Mea&Si in 8b (and in the ‘H NMR spectrum of 8b, no signals were observed at about 6 0.75, the 

center of the multiplet due to (MeC&),Si in 5b). However, in some of the crude samples of 5b from the 

reaction of 1 with LDA followed by Et,SiCl, the ‘H NMR spectra showed a small multiplet at about 6 0.6 (as 

well as the larger one at about 6 0.9), suggesting the possible presence of small amounts of regioisomer 8b. 

Table 1. NMR Data (CDCI,) 6 Values” 

‘H NMR ‘3C NMR” 

Me,Si t-BuI&,Si &,C RQ&CO Me,Si t-Bu&,Si Me,C &,C RCH,CO C=O 

4a 0.23 0.90 2.02 
5a 0.10 0.22 0.89 1.88 -4.77 -1.36 17.44 25.61 29.00 173.42 
8a 0.24 0.04 0.88 1.86 -0.20 -5.91 16.77 26.14 24.97 173.85 

‘H NMR 13C NMR” 
Me,Si MeC&Si &CH,Si Ra2C0 Me,Si MeQ&Si &CH,Si RC&CO C=O 

4b 0.75” 0.95” 2.03 4.41 6.37 22.54 171.61 
5b 0.11 0.75” 0.96’ I .YO -1.41 4.59 6.52 28.86 173.35 
8b 0.24 0.61” 0.95” 1.88 -0.25 3.59 6.98 23.83 173.79 

“Assignments of 8a, 4b, 5b, and 8b supported by AFT. ‘q, J = 8 Hz. ‘t, J = 8 Hz. 

The formation of the a-trimethylsilyl esters 5a and 5b most likely involves an intramolecular 1,3 O-C 
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migration of the trimethylsilyl group.‘6,‘7 An intermolecular silylation reaction would be expected to give 

trimethylsilyl a-trimethylsilylacetate (3) as a m+jor product.‘* Under these conditions, the triethylsilyl group 

does not migrate. Treatment of triethylsilyl acetate (4b)6 with LDA in THF (-78°C 3 h) followed by Me,SiCl 

(-78°C - room temp) gave the a-trimethylsilyl ester 5b in 54% distilled yield. 
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These results demonstrate that enolate reactions of silyl esters can be complicated by rearrangements, 

and product assignments should be made with care. Silylation reactions of carboxylic acid dianions” might 

also be complicated by similar rearrangements. 
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