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The hydrosilylation reaction has found wide application in organosilicon synthesis [1]. In the present
paper we studied the hydrosilylation of CH,=CHSi(OC,H;); {I) with triorganylsilanes in the presence of H,PtCl;-
6H,0 in isopropanol, which proceeds by the following scheme:

R'R,2SiH + (I) — R'R,2SiCH,CH,Si{0C,Hy),
The optimum conditions were found for the hydrosilylation of (I) with (C,H;)sSiH (III), which assured the maxi-
mum yield of 1-{triethylsilyl)-2-(triethoxysilyl)ethane (>90%): the gradual addition of (III) to a mixture of (I)
and the catalyst or of (I) {0 2 mixture of (IIl) and the catalyst. In both cases the optimum concentration of
H,PtCl, - 6H,0 is (5.8~11.5)- 10~ mole % of (I). The addition of the catalyst to a mixture of (I) and (IlI), heated
to 80°, causes a vigorous exothermic reaction. Above 110° the yield of the hydrosilylation product drops due
to the reduction of the H,PtCl, 6H,0 to metallic Pt.

The optimum method was used to synthesize 27 new l-(triorganylsilyl)-2-(triethoxysilyl)ethanes (Table
2). In addition, 1-(trimethyisilyl)-2-(triethoxysilyl)ethane was obtained by a similar method from CH,=CHSi-
(CH;); and (CyH;0)3SiH. The structure of the obtamed products was confirmed by the NMR spectra: a smglet

with 7 9.5 ppm (4H), representing the protons of the —81CH2CH281—- fragment. Isomers of type —SLCHSI— are
|
CH,
not formed. The stability of the obtained 1-(trialkylsilyl)-2-(triethoxysilyl)ethanes to hydrolysxs increases
noticeably with increase in either the length or branchmg of the alkyl radicals in the R RZSI group.

EXPERIMENTAL

The NMR spectra were obtained on a Tesla487C spectrometer in CCl, solution at a frequency of 80 MHz,
using cyclohexane as the internal standard. The triorganylsilanes were obtained from the corresponding

TABLE 1. HydrOSilylation of CHZ:CHSi(OC2H5)3
(I) with Triethylsilane (III) [(III) : (I) mole ratio =

1.1:1]
HyPtClg. 6H,0, in Reaction | Yield of
" mole % + 10-3 of (I) E:_ondi- (C2H)sSICHCH,Si(0CHy)a. %
1008
v A 0
19,3 B 78
57,9 B 92,1
115,8 B 92,8
19,3 C 77,8
57,9 C 91,7
115,8 C 92
57,9 D 60,8

Remarks, A) A mixture of (I) and (1II) was heated from 20 to
110° in 10 min and then refluxed at 110° for 1440 min. B) (1)
was added in 20 min to a mixture of the catalyst and (Il1) heated
to 80°, after which the mixture was heated at 200° for 15 min,
C) (II) was added in 20 min to a mixture of the catalyst and (I)
heated to 80° after which the mixture was heated at 200° for 15
min, D) The catalyst was added to a mixture of (I) and (1)
heated to 80° The temperature rose to 200° in 2 min.
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organylmagnesium halides by reaction with HSiCl;, (CHs),SiHCl, CH3Si(H)Cly, and CoHSi(EH)Cly, cf. [2-5].
(CH;)38iCH=CH,, (C,H;0);8iCH=CH,, and (C,H;0);SiH were purified by distillation through 2 column im-
mediately before use in the reaction. The (I) products were synthesized in a dry argon atmosphere. Their
properties were determined taking all of the necessary precautions to prevent the entrance of traces of mois-
ture.

1-(Triethylsilyl)-2-(triethoxysilyl)ethane. To a mixture of 9.5 g (0.05 mole) of (C,H;0)3SiCH=CH, and
0.1 ml of a 1.5% solution of H,PtCl;- 6H,0 in isopropanol (28.9- 107 mole %), heated to 80°, was added 7 g
(0.06 mole) of Et,SiH in 20 min, after which the mixture was heated for another 15 min (here the temperature
rose from 80 to 200°). Distillation of the mixture gave 14 g (91.7%) of 1-(triethylsiiyl)-2-(triethoxysilyl)ethane
with bp 119-120° (5.5 mm). In Table 2 are given the properties and analysis data that were obtained for the
product after purification by repeated distillation over Na.

1-(Trimethylsilyl)-2-(triethoxysily l)ethane. To a mixture of 5 g (0.05 mole) of (CH;);SiCH =CH, and 0.1
ml of a 1.5% solution of HyPtCl, - 6H,O in isopropanol (28.9- 107 mole %), heated to 50°, was added 9.8 g of
(EtO);SiH in 20 min, after which the mixture was heated for another 15 min, and here the temperature rose
from 50 to 193°. Distillation of the mixture gave 12.5 g (98.6%) of 1-{trimethylsilyl)-2-(triethoxysilyl)ethane
with bp 73.5-74.3° (4 mm) (see Table 2).

The other 1-(triorganylsilyl)-2-(triethoxysilyl)ethanes were obtained in a similar manner (see Table 2).

NMR spectrum (r, ppm): (CH;)3SiCH,CH,Si(OC,Hs)s; 9.99 s (9H, CH,); 9.54 s (4H, SiCH,CH,Si); 8.79 t
(9H, CH,CO, %J = 7.5 Hz); 6.23 q (6H, CH,0). (CoH;)3SiCH,81(0C,Hy)y; 9.59 s (4H, SiCH,CH,Si); 9.55 m (6H,
CH;CH,); 9.09 m (9H, CH,CH,); 8.86 h (9H, CH,CO, *J = 7.5 Hz).

CONCLUSIONS

The conditions were found for the hydrosilylation of CH,=CHSi(OC,H;); with triorganylsilanes in the
presence of H,PtCl;* 6H,0 in isopropanol, which assured a high yield (>90%) of the 1~(triorganylsilyl)-2-(tri-
ethoxysilyl)ethanes. These conditions were used to synthesize 27 new 1-(triorganylsilyl)-2-(triethoxysilyl)-
ethanes.

The addition of (C,H;0);SiH to (CH,=CHSi(CH,); in the presence of the same catalyst gave 1-(trimethyi-
silyl)-2-(triethoxysilyl)ethane in 98.6% yield.
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