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Summary

Trichlorosilane undergoes a smooth reaction at room temperature with
allyl chloride, §-methallyl chloride, crotyl chloride, and a-methallyl chloride
to give the corresponding allyltrichlorosilanes in excellent yields in the
presence of an equimolar amount of a tertiary amine and a catalytic amount
of a metal salt such as cuprous chloride.

Allyltrichlorosilane is usually prepared by the high temperature
condensation of trichlorosilane with allyl chloride [1]. For a method of
silicon—carbon bond formation the tertiary amine-trichlorosilane combination
is effective; in particular, various ArCH, Cl react with HSiCl; /R; N to give
ArCH, SiCl; [2].

In the course of our studies on metal salt-catalyzed hydrosilylation,
demonstrated previously by Bluestein to occur in the case of acrylonitrile [3],
we have discovered that the reaction of trichlorosilane with allyl chloride
gives allyltrichlorosilane &t room temperature quite readily, in an excellent
yield, in the presence of an equimolar amount of a tertiary amine and a
catalytic amount of a metal salt such as cuprous chioride. The following
example illustrates the facility with which such reactions proceed.

HSiCl; + CH,=CHCH,Cl+ R3N Lucl CH,=CHCH, SiCl; + R;NHCI 1)

A mixture of trichlorosilane (0.22 mol) and allyl chloride (0.2 mol) was
added dropwise (under a nitrogen atmosphere) into a mixture of triethyl-
amine (0.2 mol), cuprous chioride (0.01 mol) and 100 ml of dry ethyl ether.
After it had been stirred at room temperature for 4 h, the reaction mixture was
filtered to remove white solids (Et; NHCI1). Allyltrichlorosilane (79% yield)
was isolated by distillation; b.p. 117 °C (Lit. [4] 117.5 °C); '"H NMR (CCL )
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TABLEI

THE EFFECT OF TYPES OF AMINE IN CuCl-CATALYZED CONDENSATION OF TRICHLORO-
SILANE WITH ALLYYL CHLORIDE IN Et; O

Amine Yield (%) ¢ PKa of

R,N"H?
with catalyst without catalyst

Et,N 83 6¢ 10.867

n-Pr,N 20 . 234 >10

n-Bu,N 83 59 ’ >10

Pyridine —_ ' ’ ’ 5.18

CgHy NMe, — - 5.15

< 4 h at room temperature, average yields determined by GLC. D Ref. 7. € 23 h of reflux. 4 18 h of
reflux,

5 2.28 (4, 2H, CH, Si), 5-6 ppm (m, 3H, CH, =CH); M m/e 174.

Since this procedure appeared to be very useful, we have investigated
further the role of the tertiary amines, metal salts and solvents.

Table 1 shows that the yield of allyltrichlorosilane is influenced by the
type of amine used. Allyltrichlorosilane can be obtained even without cuprous
chloride as a catalyst in the presence of an amine possessing long alkyl chains
when such a mixture is heated for a long time. This may be due to the better
solubility of a trichlorosilane—tertiary amine complex in the case of an amine
with longer alkyl chains. However, the reaction reaches completion almost
instantaneously when cuprous chloride is added. The fact that this reaction
does not proceed with amines such as pyridine and dlmethylamhne indicates
the importance of the basicity of amines; apparently pKa of R; N'H should be
greater than 10.

We have examined various metal salts as possible catalysts for this reaction
and have found that other cuprous salts, cupric salts and copper—silicon
alloys possess similar catalytic activity. Also, nickel, iron, cobalt, and silver
salts exhibit some catalytic activity for this reaction when solvent which
dissolves metal salts relatively easily as acetonitrile is used.

Silylations of other allylic chlorides with trichlorosilane have been
examined under the same conditions. B-Methallyl chloride gave g-methallyl-
trichlorosilane in 69% yield; b.p. 136 °C (139.5 °C/746 mmHg [5]);: 'H NMR
(CC1,) § 1.80 (s, 3H, =C(CHa,)), 2.25 (s, 2H, CH, Si), 4.77 ppm (m, 2H, CH, =);
M* m/e 188. Both crotyl chloride.and a-methallyl chloride gave crotyltri-
chlorosilane in 85 and 76% yield, respectively; b.p. 142-144 °C (Lit. [6]
143-144 °C); 'H NMR (CCl; ) 5 1.68 (d, 3H, CH; C=), 2.23 (d, 2H, CH.S})),
5.6 ppm (m, 2H, CH=CH-); M~ m/e 188.
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