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Organosilicon Chemistry in Synthesis: Silylcyclopropanation

By Frank Cooke and PaiLip MAGNUS*
(Evans Chemistry Labovatory, The Ohio State University, 140 West 18th Avenue, Columbus, Ohio 43210)

and GorpoN L. BunDY
(The Up John Company, Kalamazoo, Michigan 49001)

Summary txﬁ-Unsaturated ketones have been shown to As part of a programme concerned with using organosilicon
react with trimethylsilylmethylene-sulphurane (2; X = chemistry in carbon-carbon bond-forming reactions,! we
SMe,) to give silylcyclopropyl ketones. required a method of converting af-unsaturated carbonyl

systems into the silylcyclopropyl ketones (1) (Scheme 1).
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Whilst a few silylcyclopropanes are known no silylcyclo-
propyl ketones have been prepared previously.2
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A number of silylated ylides (2) have been described al-
though virtually no details of their reactions with organic
substrates were disclosed.® Recently the reactions of a
species presumed to be the ylide (2; X = SMe,) were
described, but the products obtained from reactions with
saturated ketones and aldehydes indicated that desilylation
had taken place to give the dimethylsulphonium methylide.*
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The ylide {2; X = S(O)Me,] did not react with cyclo-
hexenone under forcing conditions (tetrahydrofuran at
reflux).> Phenylthiomethyltrimethylsilane was converted
into the sulphonium salt (3), m.p. 84 °C (decomp.), which
was deprotonated (BuBLi in tetrahydrofuran) to give the
ylide (2; X = SPhMe). Treatment of this ylide with cyclo-
hexenone under a variety of conditions gave complicated
mixtures, although thioanisole was formed. Methylthio-
methyltrimethylsilane was converted into the methiodide
(4), and deprotonated (BuSLi in tetrahydrofuran; other
bases gave unsatisfactory results). Treatment of the result-
ing ylide (2; X = SMe,) with cyclohexenone gave 7-exo- and
7-endo-trimethylsilylbicyclo[4.1.0]Theptan-2-one (7: 1) ; other
unsaturated ketones gave similar results (Table). The
conditions described in the footnotes to the Table are the
only ones that work adequately. In particular if BulLi or
Bu®Li are used, no silylcyclopropanation results. The ylide
(2; X = SMe,), reacts with p-tolualdehyde and cyclo-
hexanone to give the vinyl sulphides (5) and (6), respectively.
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No trace of the corresponding af-epoxysilanes!-* could be
detected, and neither could epoxides that would have
resulted from the reaction of dimethylsulphonium methylide
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a BusLi (1-2 M in cyclohexane; 9-5 ml) was added slowly to a
suspension of (4) (3-04 g) in dry tetrahydrofuran (20 ml) at —55 °C.
The mixture was warmed to 410 °C, then cooled to —30 °C.
Cyclohexenone (0-96 g) was added and the mixture allowed to
warm to 15 °C. Work-up with sat. aqueous ammonium chloride,
extraction (CH,Cly), efc. gave T-exo- and T7-endo-trimethylsilyl-
bicyclo[4-1-0]heptan-2-one (55%), b.p. 68—69 °C at 0-3 mmHg;
vmax 1695, 1250, 970, 860, 840, 760, 690, and 645 cm—!; 7 7-75—
8-4 (8H, m), 9-6—9-7 (1H, m), and 9-92—9-98 (9H, d, in the ratio
of 7:1 for the 7-exo- and T7-endo-epimers); 2,4-dinitrophenyl-
hydrazone, m.p. 174—176 °C (C, H, and N analyses were satis-
factory). P Requires 12 h at 40 °C for complete reaction.
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with the above substrates. Surprisingly, chalcone, normally

an excellent 1,4-acceptor, gave the vinyl sulphide (7) as the XE
only product. BN SiMe.

The method described here provides access to the new 3
class of compounds, silylcyclopropyl ketones, that can be L +
used in synthesis by exploiting the ability of the silicon
atom to stabilize a S-carbonium ion (Scheme 2).
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