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The addition of aromatic derivatives to vinylchlorosilanes has been studied with the interaction of
vinylchlorosilanes with the formula CH; =CHRpSiCl;_ n (with R =CHg; n=0, 1, 2, 3) with benzene, toluene,

chlorobenzene, and cumene as examples {1-3]. An intramolecular cyclization of vinylbenzyldichlorosilane
and vinylbenzyldimethylsilane has also been carried out [4-5] in the presence of aluminum chlorids.

In this work we investigated the intramolecular cyclization of vinylbenzylmethylchlorosilane. In the
presence of aluminum chloride vinylbenzylmethylchlorosilane undergoes a change and forms a product with
a somewhat higher boiling point, but possessing the same elemental composition. The formation of such
a compound can be represented by the scheme

CH,=CH
CH,
AlGls X\
SICL == \s”
GeHsCH, CH, — N

) (1D

The yield of (II) reaches 30-32% , whereas the yield of 3,4-benzo-(1,1-dichloro-1-silacyclohexane
in the cyclization of vinylbenzyldichlorosilane according to the equation
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reaches 44% . The data obtained agree with the data that we obtained in an investigation of the reactivity of
the vinyl group of vinylchlorosilanes (CH, = CHR,SiCly_ n, where R =CHj, n=0-3)} in the reaction of addi~
tion to benzene under the action of aluminum chloride [3].

CH,=CH

To characterize the properties and structure of the synthesized compound, we produced certain de~-
rivatives (I) and (IT). Hydrolysis of (I) and (II) yielded the corresponding disiloxanes (III) and (IV) accord-
ing to the scheme
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The IR spectra cited in Fig. 1 were taken for the synthesized disiloxanes. In a comparison of the
spectra of thege compounds, it can be seen that the absorption band inthe region of 1610 ecm™!, characteristic
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/ of the valence vibrations of the double bond in the vinyl group and
observed in the spectrum of divinyldibenzyldimethyldisiloxane, is
practically absent in the spectrum of the derivative. The low-in-
tensity band observed in the speétrum of (I) at 1610 cm™! is appa-

rently due tovibrations in the bonds of the aromatic ring.
& An analysis of the NMR spectra taken on a Hitachi H-60 spec-
g » trometer shows that.in the spectrum taken for compound (II), the
E _ pem values of the chemical shifts of the hydrogen atoms of the methyl
& 0 Tanp c
g P group comprise 0.3 ppm; for the methylene bridge CH, this value
is 2.20 ppm, for the CH, groups in the ethyl bridge these values are
i W equal to 1.12 ppm for —](%Hz— and 2.70 ppm for —gHz-. Chemical
I shifts of 7.00 ppm, corresponding to the hydrogens of the phenyl ring,
. are observed:
L7 ‘—‘-—‘L(v:,‘-n—l‘- ¢
| T /ot S
Fig. 1. IR spectra: 1) product N=¢" \si
of hydrolysis of vinylmethyl- ' : é}l—zéﬁz\(}l
benzylchlorosilane; 2) product - ’ @b
of hydrolysis of 3,4-benzo-1- In the NMR spectra for compound (II), there are no shifts at all cor-
chloro-1-methyl-1-silacyclo- responding to the hydrogens of the vinyl group, the values of which lie
hexane. in the region of 5.50-6.45 ppm. The total disappearance of the values

of the shift for the hydrogens of the vinyl group and the presence of
shifts characteristic of the methylene and ethylene groups, bound to the benzene ring and silicon atom, con-
firm the proposed structure of compound (II). A comparison of the IR spectra and an analysis of the NMR
spectra permits us to consider that as a result of intramolecular cyclization of vinylbenzylmethylchloro-
silane in the presence of aluminum chloride, 3,4-benzo-1-methyl-1-chloro-1-silacyclohexane is formed.

Acetoxy derivatives (V) and (VI) were produced by an exchange reaction of compounds (I) and (I) with
potassium acetate, and then hydroxy-derivatives of vinylmethylbenzylchlorosilane and 3,4-benzo-1-methyl-
1-chloro-1-silacyclohexane, (VII) and (VIII), were produced according to the schemes
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The silanols of compounds (I) and (II) appearas oily liquids which condense upon standing, forming
the corresponding disiloxanes. The composition and properties of the synthesized compounds are cited in

Table 1.

EXPERIMENTAL

Vinylbenzylmethylchlorosilane. A Grignard reagent from 12 g of magnesium and 77 g benzy! chloride
was added with cooling and vigorous mixing to 71 g vinylmethyldichlorosilane in 150 ml of ether. Then the
reaction mixture was mixed for 4 h at 40°, cooled, and filtered. Ether was distilled off from the filtrate,
and the residue redistilled under vacuum. Fractional distillation yielded 55 g (40%) of vinylbenzylmethyl-

chlorosilane.

1-Chloro-1- methyl-3,4-benzo-1-silacyclohexane. Into a flask with a reflux condenser and mixer,
containing 277 g vinylmethylbenzylchlorosilane, 12.74 g anhydrous AlCl; was introduced in small portions.
The reaction mixture showed a strong temperature rise (to 150-160°) and darkened. Then the flask was
heated for 4 h at 170°, cooled to 0°, and 8 g (C;H;)3N was added; after 30-40 min the liquid portion that sep-
arated was decanted, and it was fractionated under vacuum. Yield 95 g (35%) of 1-chloro-1-methyl 3,4-
benzo-1-silacyclohexane.
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TABLE 1. Composition and Properties of Synthesized Compounds

Bip o MR . Found, 7 N Calculated, %
-t 5 |BPs © (B ) ot calcula~ a Empirical a
é 5 g | Y |mm Hg) D found d c H si |(0CcOoCH,) | -formula c H 8i  |(OCOCH,)
0 Az | & te (OH) (OH)
1 140 83—87(3) 1,0336 1,5215 58,40 58,37 61,15 | 6,64 |13,86 | 18,39 |CioM;3SiCL 61,04f 6,66 |14,28 | 18,02
60,85 | 6,52 [14,00 | 18,38
IT | 35) 98—100(4)| 1,0897 | 1,5330 | 56,13 56,71 60,45 | 6,57 14,34 | 18,18 |CioHysSICl | 61,04] 6,66 14,23 | 18,02
* 60,42 | 6,69 |14,13 | 18,32
111 | 70| 167—170(3)! 0,9976 1,56310 | 105,02 105,93 69,75 | 7,56 |16,44 —— [CaoHeSilO | 70,941 7,74 (16,59 —_—
70,03 | 7,67 116,49
1V | 61]197—200(5) | 1,0504 1,5510 | 102,82 102,91 70,08 | 7,59 |16,87 — [CaoHs8i},0 | 70,94) 7,74 {16,59 —

69,88 | 7,69 117,04

v [51] 97—100(4)| 1,0161 | 0,5049 | 66,54 | 66,57 | 65,95 | 7,28 |12,04 | 95,97 [CuH«eSi0, | 65,44] 7,97 {12,75 | 26,79
66.06 | 7.45 |11,08 | 2587

VI | 52| 96—102(1)] 1,0612 | 1,5230 | 64,38 | 64,91 | 65,41 | 7,31 12,93 | 25,77 |CiHiSiO, | 65,44] 7,27 |12,75 | 26,79
. ‘ 65,51 | 7,24 12,11 | 26,07

vl |73, — 0,9940 | 1,5285 55,46 56,70 68,00 | 7,85 (16,36 | 8,96 [CioH,Si0 67,35 7,91 15,75 | 9,54
‘ 68,19 | 7,93 |16,01 8,87
vili |50 — 1,0823 | 1,5505 53,91 54,47 67,15 17,76 {15,923 | 9,45 [C;pH,Si0 67,35/ 7,91 |15,75 | 9,54

I 67,40 | 7,82 |15.45 9,47

Hydrolysis of Vinylbenzylmethylchlorosilane. In the reaction flask we placed 10 ml of water and 50
ml benzene, and 25 g vinylbenzylmethylehlorosilane in 25 ml benzene was introduced with mixing. Then
the mixture was mixed for another 1.5 h at 40°, the organic layer removed, washed according to methyl
orange, dried over Nay,SQOy, and the solvent distilled off. The residue was redistilled under vacuum. Frac-
tional distillation yielded 15 g (70%) of the product.

Hydrolysis of 1-Chloro-1-methyl-3,4-benzo-1-silacyclohexane. From 50 ml of water, 50 ml of ben-
zene, and 20 g of 1-chloro-1-methyl-3,4-benzo-1-silacyclohexane we obtained 10 g (61%) of the product.

Vinylbenzylmethylhydroxysilane. Vinylbenzylmethylacetoxysilane (5 g) was introduced into a mixture
of 15 g of a 30% solution of Na,SO4, 15 ml of conc. NHs, and 20 ml of ether, cooled with ice (2-5°). The
ether layer was removed, washed with distilled water to a neutral pH according to bromothymol blue, and
dried over Nay,SO4. Then the ether was distilled off under vacuum. We obtained 2.78 g (73%) of the prod-
uct.

Vinylbenzylmethylacetoxysilane. A mixture of 29 g anhydrous CH3CO;K, 70 ml toluene, and 45 g
vinylbenzylmethyichlorosilane was heated with mixing for 6 h at 100° in a flask with a reflux condenser.
After cooling and filtration, the solvent was distilled off from the filter, and the still residue was frac-
tionated under vacuum. We obtained 29 g (52%) of vinylbenzylmethylacetoxysilane.

1-Acetoxy-1-methyl-3,4-benzo-1-silacyclohexane. Produced according to the procedure described
from 92 g 1-chloro-1-methyl-3,4-benzo-1-silacyclohexane and 56 g potassium acetate in 100 ml of toluene;
yield 53 g (51%).

3,4~Benzo-1-methyl-1-hydroxy-1-silacyclohexane. Produced from 45 g of a 309 solution of Na,80,,
25 ml of ether, 15 ml of NHy, and 12 g 3,4-benzo-1-methyl-1-acetoxy-1-silacyclohexane in a yield of 5.52
g (51%).

CONCLUSIONS

3,4-Benzo-1-chloro-1-methyl-1-silacyclohexane was synthesized by intramolecular cyclization of
vinylbenzylmethylchlorosilane; its structure was demonstrated, and the properties of some of its deriva-
tives were investigated.
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