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Abstract: The phenomenon of migration of the silyl groups from a-oxygen to f-oxygen in sodium
aldol reaction was observed for the first time in this paper.
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The migration of trialkylsilyl protecting groups (TBS, TBDPS, TIPS, TMS efc.) from
oxygen to oxygen is a well-known phenomenon in organic chemistry. Usually, these
rearrangements occur in a 1, 4 or 1, 5 fashion, and 1, n (n=6-11 etc.) type silyl migration
has also been observed'.

We are interested in this process during our studies on the directed aldol reactions of
a-silyloxy ketone 2a with heliotropin 1a (Scheme 1). The aldehyde 1a was used in the
aldol reaction with the sodium enolate of a-siloxy ketone 2a. When the aldol reaction
mixture was maintained at —78°C for 0.5 h and allowed to warm up to 0°C, then the
reaction was quenched with dilute hydrochloric acid, the anti isomer 4aa with its syn
isomer 3aa and the other anti isomer 5aa’” in the ratio of 88:10:2 were obtained in the total
yield of 85%. The ratio was determined by HPLC and '"H NMR (entry 7). When the
aldol reaction mixture was maintained below —78°C for 2 h, to ensure complete reaction,
and quenched with dilute hydrochloric acid at this temperature under these conditions
(kinetic), the syn isomer 3aa along with its anti isomers 4aa and 5aa was obtained in 85%
yield in the ratio of 85:12:3 (entry 1). HPLC, TLC, and NMR indicate that each adduct to
be a single racemic isomer. The MS indicates that 3aa and 4aa are fS-silyloxy products,
and 5aa is a-silyloxy product. Aldol 4aa was desilylated by treatment with TBAF in
THF to give the corresponding diol, which showed identical spectral data with that
obtained from the aldol 5aa.

The aldol reactions’ of sodium enolates of other a-silyloxy ketones with aldehydes
(alkyl, allyl, aryl) were also investigated. The results were consistent with the above
observations (see Scheme 2, Table 1).
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Scheme 2 Aldol condensation of a-siloxy ketone 2 with aldehyde 1
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Table 1 Aldol condensation of a-siloxy ketone 2 with aldehyde 1
Entry 1+2 Conditions * 3:4:5:6° Isolated Yield %
1 la+2a A 85:12:3:0 85
2 1b +2a A 45:10: 10: 35 85
3 1lc+2a A 95:5:0:0°¢ 80
4 1d +2a A 86:12:2:0 75
5 le+2a A 85:15:0: 0 80
6 1f+ 2a A 100:0: 0: 0°° 75
7 la+2a B 10: 88:2: 0 85
8 1c+2a B 15:85:0:0° 70
9 le+2b B 85:13:2:0 90
10 la+2c A 75:20:5:0 90

*Conditions A: 3.0 equiv of NaN(TMS),, 2.2 equiv of 2, 1.0 equiv of 1, -78°C, 2 h; B: 3.0
equiv of NaN(TMS),, 2.2 equiv of 2, 1.0 equiv of 1, —=78-0°C; C: 1.1 equiv of NaN(TMS),,
1.0 equiv of 2, 1.0 equiv of 1, —78-0°C; The ratio of 3, 4, 5 and 6 in the product mixture was
determined by 400 MHz 'H NMR spectra of the crude products before chromatography; “See
ref. 2 and ref. 4.

In summary, a novel phenomenon that the silyl groups (TBS and TBDPS) migrated
from a-oxygen to f-oxygen (1, 4 fashion) in directed aldol reaction was described”.
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