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Chromium(IT)-Mediated Synthesis of 1,1-Bis(trimethylsilyl)alkenes
from Aldehydes and (Me3Si)2CBr
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Abstract: The synthesis of I,1-bis(srimethylsilyljalkenes from aldehydes and (Me3Si),CBr, using CrCl, is
described.

The utility of 1-trimethylsilylalkenes in organic synthesis is well-established.! In contrast, 1,1-
bis(trimethylsilyl)alkenes are a relatively unexplored class of materials.2 A deterrent to investigating their
chemistry is the lack of methods available for their preparation, particularly under mild conditions. One
potentially attractive method would be via alkylidenation of aldehydes. However, Peterson reaction using
LiC(SiMe3); is essentially restricted to nonenoclisable aldehydes,3 as is reaction with Li,C(SiMej)24 or
(MgBr);C(SiMe3);.5 In comnection with our interest in the development and application of organochromivm
reagents in organic synthesis,6 we communicate here our preliminary results concerning the synthesis of 1,1-
bis(trimethylsilyl)aikenes by one-carbon homologation of aldehydes using (Me3Si);CBr;5b and CrCl; (Eq. 1).7
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Initial experiments with aldehydes indicated that (Me38i);CBrs was not reduced effectively by CrCl; in
neat THF, even in the presence of Lil,0b and addition of DMF as a cosolvent was required before successful
reaction was observed. The use of neat DMF as solvent led to rapid reduction of (Me3Si};CBr; and gave
improved yields of the desired 1,1-bis(trimethylsilyt)alkenes. The reaction was found to be applicable to a range
of aldehiydes (Table 1), and the chemistry of the products is currently under investigation. The following 1,1-
bis(trimethylsilyl)alkene synthetic procedure is representative:

A solution of cinnamaldehyde (0.133 g, 1 mmo}) and (Me3Si);CBrs (0.64 g, 2.1 mmol) in dry,
deoxygenated DMF (5 ml) was added dropwise to a well-stirred solution of CrCl; (1.03 g, Aldrich 95% w/w
pure, 8 mmol) in dry, deoxygenated DMF (9 ml) under argon at 25 °C. After 24 h at 25 °C water (40 ml) was
added and the mixture was extracted with diethyl ether (3 x 40 ml). The combined organic extracts were washed
with 1M agueous CuSO, solution (40 ml), water (40 ml), brine (40 ml), dried (MgSQy), and evaporated under
reduced pressure. Purification of the residue by column chromatography (Si0;, pentane) gave a colourless oil,
4-phenyl-1,1-bis(trimethylsilyl)-1,3-butadiene3c {0.233 g, 84 %).9
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Table 1. Synthesis of 1,1-Bis(trimethylsilyDalkenes
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