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The  h y d r o s i l y l a t i o n  r e a c t i o n  has  found wide  a p p l i c a t i o n  in o r g a n o s i l i c o n  s y n t h e s i s  [1]. In the p r e s e n t  
p a p e r  we  s t ud i ed  the h y d r o s i l y l a t i o n  of CH2 =CHSi(OC2Hs) 3 (I) wi th  t r i o r g a n y l s i l a n e s  in the p r e s e n c e  of  H2PtCI s.  
6It20 in i s o p r o p a n o l ,  wh ich  p r o c e e d s  by the fo l lowing  s c h e m e :  

R1R2~SiH ~ (I) -~  tlltI2~SiCH~CH.fii(OC2Hs)3 
The  o p t i m u m  c o n d i t i o n s  w e r e  found : fo r  the h y d r o s i l y l a t i o n  of (I) wi th  (C2H5)3SiH (HI), which  a s s u r e d  the m a x i -  
m u m  y i e l d  o f  1 - ( t r i e t h y l s i l y l ) - 2 - ( t r i e t h o x y s i l y l ) e t h a n e  (>90%): the g r a d u a l  a d d i t i o n  of (III) to a m i x t u r e  of (I) 
and the c a t a l y s t  o r  of  (I) to  a m i x t u r e  o f  (tII) and the c a t a l y s t .  In both  c a s e s  the o p t i m u m  c o n c e n t r a t i o n  of 
H2PtC16. 6H20 is  (5 .8 -11 .5 ) -  10 -2 m o l e  % of (I). The  a d d i t i o n  of the c a t a l y s t  to a m i x t u r e  of (I) and (III), hea t ed  
to 80 ~ c a u s e s  a v i g o r o u s  e x o t h e r m i c  r e a c t i o n .  Above  110 ~ the y i e l d  of  the  h y d r o s i l y l a t i o n  p r o d u c t  d r o p s  due 
to  the  r e d u c t i o n  of  the H2PtCI 6" 6H2 O to m e t a l l i c  Pt .  

The  o p t i m u m  me thod  was  used  to s y n t h e s i z e  27 new 1 - ( t r i o r g a n y i s i l y l ) - 2 - ( t r i e t h o x y s i i y l ) e t h a n e s  (Table 
2). In a d d i t i o n ,  1 - ( t r i m e t h y l s i l y l ) - 2 - ( t r i e t h o x y s i l y l ) e t h a n e  was  ob ta ined  by a s i m i l a r  me thod  f r o m  CH 2 = C H S i -  
(CHa) 3 and (C2HsO)3SiH. The  s t r u c t u r e  of  the ob ta ined  p r o d u c t s  w a s  c o n f i r m e d  by the NMR s p e c t r a :  a s i n g i e t  
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wi th  ~- 9.5 p p m  (4H), r e p r e s e n t i n g  the p r o t o n s  of the/uSiCH2CH2Si:- ,  f r a g m e n t .  I s o m e r s  of  type / S i C H S i - ~  a r e  

I 
CH 3 

not  f o r m e d .  The  s t a b i l i t y  of the ob ta ined  1 - ( t r i a l k y l s i l y i ) - 2 - ( t r i e t h o x y s i l y t ) e t h a n e s  to h y d r o l y s i s  i n c r e a s e s  
n o t i c e a b l y  wi th  i n c r e a s e  in e i t h e r  the length  o r  b r a n c h i n g  of the a lkyI  r a d i c a l s  in the R1R2Si group .  

EXPERIMENTA L 

The NMR spectra were obtained on a Tesla-487C spectrometer in CCI 4 solution at a frequency of 80 MHz, 
using cyclohexane as the internal standard. The triorganylsilanes were obtained from the corresponding 

TABLE i. Hydrosilylation of CH2=CHSi(OC2Hs) 3 
(1) with Triethyisilane (Ill) [(Ill) : (1) mole ratio = 
i.I :I] 

H2PtC1 s. 6H~O, in 
�9 mole % �9 10 -3 of (1) 

o 
19,3 
57,9 

1i5,8 
t9,3 
57,9 

t15,8 
57,9 

Reaction 
condi- 
tions 

B 
g 
c 
c 
D 

Yield of 
(C2HD~SiCH~CH2Si(OC2H~)~. % 

0 
78 

92,1 
92,8 
77,8 
9t,7 
92 

60,8 

Remarks. A) A mixture of (I) and (HI) was heated from 20 to 
110 ~ in 1O rain and then refluxed at 110 ~ for 1440 rain. B) (I) 
was added in 20 rain to a mixture of the cataiyst and (lid heated 
to 80 ~ after which the mixture was heated at 200 ~ for 15 rain. 
C) (Ill) 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 t5 
1-nin. D) The catalyst was added to a mixture of (I) and (III) 
heated to 80 ~ The temperature rose to 200 ~ in 2 rain. 
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organylmagnesium haHdes by reaction with HSiC[3, (CH3)2SiHC[, CH3Si(H)CI2, and C2H5Si(H)C[2, cf. [2-5]. 
(CHa)3SiCH=CH2, (C2H50)aSiCH=CH2, and (C2HsO)aSiH were purified by distillation through a column im- 
mediately before use in the reaction. The (1) 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. 

l-0?riethyisilyl)-2-(triethoxysilyL)ethane. To a mixture of 9.5 g (0.05 mole) of (C2HsO)3SiCH=CH 2 and 
0.1 ml of a 1.5% solution of H2PtC[ 6. 6H20 in isopropanol (28.9.10 .4 mole %), heated to 80 ~ was added 7 g 
(0.06 mole) of EtaSiH in 20 min, after which the mixture was heated for another 15 rain (here the temperature 
rose from 80 to 200~ Distillation of the mixture gave 14 g (91.7%) of l-(triethylsilyL)-2-(triethoxysi[yL)ethane 
with bp 119-120 ~ (5.5 ram). In Table 2 are given the properties and analysis data that were obtained for the 
product after purification by repeated distillat ion over Na. 

l-(Trimethylsilyl)-2-(triethoxysilyi)ethane. To a mixture of 5 g (0.05 mole) of (CH3)3SiCH =CH 2 and 0.i 
m[ of a 1.5% solution of H2PtCI G �9 6H20 in isopropano[ (28.9 �9 10 --4 mole %), heated to 50 ~ was added 9.8 g of 
(EtO)3SiH 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 l-(trimethy[sily[)-2-(triethoxysilyl)ethane 
with bp 73.5-74.3 ~ (4 ram) (see Table 2). 

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

NMR spectrum (~-, ppm): (CHa)aSiCH2CH2Si(OC2H5)a; 9.99 s (9H, CH3); 9.54 s (4H, SiCH2CH2Si); 8.79 t 
(9H, CH3CO, aj = 7.5 Hz); 6.23 q (6H, CH20). (C2Hs)3SiCH2Si(OC2Hs)3; 9.59 s (4H, SiCH2CH2Si); 9.55 m (6H, 
CHaCH2); 9.09 m (9H, CH3CH2); 8.86 h (9H, CH3CO, 3j = 7.5 Hz). 

CONCLUSIONS 

The cohditions were  found for  the hydrosi lylat ion of CH 2 = CHSi(OC2Hs) 3 with t r iorganyls i lanes  in the 
presence  of H2PtCI 6 �9 6H20 in isopropanoI,  which assured a high yield (>90~ of the 1 - ( t r io rgany ls i ly i ) -2 - ( t r i -  
ethoxysilyl)ethanes.  These conditions were used to synthesize 27 new 1-( t r iorganyis iLyl)-2-( t r ie thoxysi lyi) -  
ethanes. 

The addition of (C2HsO)3SiH to (CH2=CHSi(CHa) 3 in the presence of the same cata lyst  gave 1- ( t r imethyl -  
siLyl)-2-(tr iethoxysilyl)ethane in 98.6% yield. 

1. 

2. 

3. 

4. 
5. 

L I T E R A T U R E  CITED 

I~. Ya. Lukevits and M. G. Voronkov, Hydrosilylation, Hydrogermylation, and Hydrostannylation [in 
Russian], Izd. AN LatvSSR (1964), p. 371. 
B. N. Dolgov, Yu. I. Khudobin, and N. P. Kharitonov, Izv. ~.kad. Nauk SSSR, Otd. Khim. Nauk, 1238 

(1959). 
Yu. I. Khudobin, M. G. Voronkov, and N. P. Kharitonov, Izv. Akad. Nauk LatvSSR, Ser. Khim., 595 

(1967). 
Yu. I. Khudobin, N. A. Andreeva, and N. P. Kharitonov, Izv. A kad. Nauk SSSR, Ser. Khim., 856 (1974). 
Yu. I. Khudobin, N. A. Andreeva, N. P. Kharitonov, and M. G. Voronkov, Izv. Akad. Nauk SSSR, Ser. 

Khim., 477 (1975). 

1540 


