Tetrahedron Letters No. 21, pp 1805 - 1806, 1977. Pergamon Press. Printed in Great Britain.

A STEREOSELECTIVE SYNTHESIS OF (E)-1,2-DISUBSTITUTED VINYLSILANES FROM

ETHYNYLTRIMETHYLSILANE AND ALKYLCOPPER VIA 1-TRIMETHYLSILYL-1 (Z)-ALKENYLCOPPER

Michio Obayashi, Kiitiro Utimoto* and Hitosi Nozaki

Department of Industrial Chemistry, Kyoto University, Yoshida, Kyoto 606, Japan

(Received in Japan 14 March 1977; received in UK for publication 7 April 1977)

The utility of vinylsilanes in organic synthesis is now well recognized.l
Stereoselective synthesis of 1,2-disubstituted vinylsilanes, however, has been
reported in a few cases.2 This paper describes a general procedure for the
synthesis of (E)-1,2-disubstituted vinylsilanes from ethynyltrimethylsilane
via l-trimethylsilyl-1(Z)-alkenylcopper.

To a suspension of propylcopper3 prepared from propylmagnesium bromide
(1 mmol, 1.23 ml of 0.81 M ethereal solution) and cuprous bromide (1.1 mmol,
0.157 g) at -20°C, ethynyltrimethylsilane (0.14 ml) and triethyl phosphite
(1.1 mmol, 0.23 ml) was added. The mixture was gradually warmed up to 0°C
and stirring was continued for 120 min. The resulting mixture was treated with
triethyl phosphite (2.2 mmol, 0.46 ml), hexamethylphosphoric triamide (1 ml)
and pentyl iodide (1.5 mmol, 0.20 ml) at -40n-45°C for 60 min and overnight
at room temp. The whole was worked up with aq. NH4C1 and ethereal solution
was washed with aqg. NH4C1 and sat. NaCl and dried over MgSO4. Chromatographic
separation of the concentrate on silica gel column (hexane) afforded 5-tri-
methylsilyl-4 (E)-decene [II, R = Me(CH,),, R' = Me(CH,),, yield 58%, E>99%].%
Vinylsilanes II prepared by this procedure are summarized in Table I.

Vinylsilanes thus formed can easily be converted to trisubstituted
ethylenes via a,B-epoxysilanes.5 The a-silylated vinylcopper I would also
be a versatile reagent for organic synthesis.
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Table I. (E)-~1,2-Disubstituted Vinylsilanes (II)

R R'X Yield % Isomeric Purity (E %)
Me(CHZ)Z Me(CH2)4I 58 >99
Me(CH2)2 Me(CHZ)SI 53 >99

s e a
Me(CH2)2 Me351C_C(CH2)ZI 39 >99
Me(CH2)4 Me(CH2)21 71 >99
Me(CH2)5 Me(CH2)21 58 >99
Me(CH2)5 H20=CHCHZBI 57 >99
Me(CH2)5 H20 76 >99

(a) Me3SiCEC(CH2)20Ts failed to give any expected product.
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