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REGIO- AND STEREOSELECTIVE SYNTHESIS OF B-CHLOROALKENYLSILANES
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Reactions of alkynyltrimethylsilanes with allylic chlorides
in the presence of a catalytic amount of PdClz(PhCN)2 give regio-
and stereoselectively 4-trimethylsilyl-5-chloro-1,4(E)-dienes in

good yields.

Organosilicon compounds have found their versatile wutility in organic
synthesis and, among them, alkenylsilanes have turned out to be important

1)

synthetic intermediates. Meanwhile, hydro- and carbometallation of alkynyl-

silanes have been successfully applied to regio- and stereoselective synthesis of

2) 3) has promoted us to

alkenylsilanes. Recent report by Kaneda et al.
investigate palladium(ll)-catalyzed reactions of alkynylsilanes, and we wish to
report here that chloropalladation of alkynylsilanes provides a convenient
synthetic method of B-chloroalkenylsilanes containing 1,4-diene moiety.

When a mixture of alkynylsilane (1) and dichlorobis(benzonitrile)palladium
[PdClz(PhCN)ZJ (0.05-0.1 eq) in an allylic chloride (2) solution was stirred at
room temperature for 5-15 h, the reaction proceeded cleanly to give the
corresponding chloroallylation product (3) in good yield with high regio- and

stereoselectivity. The results are summarized in the Table.
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The products (3) were characterized by various spectral data including MS,
IR, 1H- and 13C-NMR. Furthermore, 3 (R2=R3=H) could be easily converted to the

corresponding 1,4-enyne (4) upon treatment with BuANF in THF. 4)
Bu NF a R=C4H9’_ (57%)
4
3 — RCECCHZCH=CH2 b R=C5H11— (73%)
o15)
4 c R=C6H13- (84%)
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Table. Chloroallylation of Alkynylsilanes

1 2 3
Rl R2 R3 Yields(%)2) Selectivity(%)P¢)
a C Hg H H 79 >98
b CeHyy H H 87 >98
c CeHys H H 91 >98
d C Hg H CH, 79 97
e Cehys H CH, 94 95
f C,Hy CH, H 84 > 98
g CeHys CH, H 92 >98d)

a) Isolated yields. b) Selectivity referring to the 4,5-double bond shown in the
first Scheme. c) Determined by glc. d) E/Z ratio was ca. 55/45 at the 1,2-double

bond shown in the first Scheme.

A typical procedure is as follows: To a solution of l-hexynyltrimethylsilane
(616 mg; 4 mmol) in allyl chloride (4 ml) was added PdClz(PhCN)2 (77 mg; 0.2 mmol)
and the dark orange solution was stirred at room temperature overnight. Allyl
chloride was removed under reduced pressure and the residue was chromomatographed
on alumina. Elution by hexane gave 5-chloro-4-trimethylsilylundeca-1,4(E)-diene
(3a, 725 mg; 79%); MS m/e: 232, 230 (M%), IR (neat): 2900, 1630, 1590, 1460,
1250, 905, 840, 755 cm™ . 'H-NMR 8(CCl,): 5.60-6.10(1H, m), 4.72-5.20(2H, m),
3.03(2H, d, =6 Hz), 2.30-2.63(2H, m), 0.70-1.90(7H, m), 0.17(9H, s). ‘Sc-NMR
8(CDC13): 144.3(s), 135.7(d), 131.3(s), 114.9(t), 40.0(t), 37.7(t), 31.0(t),
22.4(t), 14.0(q), 0.5(q). Anal. Found: C, 62.54; H, 9.98%. Calcd for C12H23C151:
C, 62.43; H, 10.04%.
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