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O R G A N I C  P R E P A R A T I O N S  A N D  PROCEDURES INT, 6(1), 25-29 (1974) 

THE SYNTHESIS OF ARYLAZOTRIPHENYLSILANES 

Hamao Watanabe" , Plakoto Matsumoto, Yasuo Cho 

and  Y o i c h i r o  Nagai  

Depar tment  of Chemis t ry  
Gunma U n i v e r s i t y  

Ki ryu ,  Gunma 376, J apan  

T h e r e  i s  c o n s i d e r a b l e  i n t e r e s t  i n  t h e  s y n t h e s i s  o f  a r y l -  

a z o t r i p h e n y l s i l a n e ,  s i n c e  t h e y  m i g h t  b e  e x p e c t e d  t o  s e r v e  as 

a t h e r m a l  s o u r c e  of s i l y l  r a d i c a l s  i n  s o l u t i o n .  T h e  l i q u i d  

s i l y l  a z o  compounds p r e v i o u s l y  i ~ o l a t e d l - ~  a re  u s u a l l y  m o r e  

or less c o n t a m i n a t e d  w i t h  i m p u r i t i e s  which  c a n  be removed by 

f r a c t i o n a l  d i s t i l l a t i o n  o n l y  w i t h  d i f f i c u l t y .  W e  have  p repa -  

r e d  f o r  t h e  f i r s t  t i m e  n o v e l  o r g a n o s i l i c o n  a z o  s y s t e m s ,  a r y l -  

a z o t r i p h e n y l s i l a n e s  ( I Ia-c)  by  o x i d a t i o n  of N - t r i p h e n y l s i l y l -  

N ' - a r y l h y d r a z i n e s  (Ia-c) w i t h  c h l o r a n i l .  The p r o c e d u r e  i s  a 

- 

+ -HC1 ' NHNH-SiPh3 chloranil) 

PhjSiCl  I I1 

3 a ;  X = H ,  b ;  X = C l ,  c; X=CH 

c o n v e n i e n t  r o u t e  f o r  t h i s  c l a s s  o f  s o l i d  compounds, s i n c e  t h e  

p r o d u c t s  a r e  more s o l u b l e  t h a n  t h e  s t a r t i n g  s i l y l h y d r a z i n e s  

i n  hexane  and t h u s  e a s i l y  s e p a r a b l e  from t h e  b l u e  s o l u t i o n s .  

Compounds I€a-c t h u s  i s o l a t e d  were of h i g h  p u r i t y  and  

shown t o  b e  s t a b l e  unde r  n i t r o g e n  and i n  d r y  a i r ;  s o l u t i o n s  
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W A T A N A B E ,  M A T S U M O T O ,  CHO AND N A G A I  

in cyclahexane remained unchanged for several months. The 

thermal decomposition of IIa in carbon tetrachloride afforded 

triphenylchlorosilane as the main product. The result sugge- 

sts that the compounds IIa-c are promising as thermal sources 

of silyl radicals, although they decompose at higher tempera- 

tures compared with A detailed investigation of the 

mode of decomposition is currently underway. 

EX P E R I ME PJ TAL 

N-Triphenylsilyl-N'-arylhydrazines (I).- A mixture of phenyl- 

hydrazine (22 g, 0.2 mole) and triphenylchlorosilane (29 g, 

0.1 mole) in anhydrous ether ( 4 0 0  ml) was refluxed for 24 hr 

and filtered. On evaporation the filtrate gave the crude 

product, which was recrystallized from triethylamine to yield 

N-triphenylsilyl-N'-phenylhydrazine (Ia), 25 g (68 % ) ,  mp. 

129-132". The structure was assigned by the analytical and 

spectral data (Table 1 and 2). 

Similarly, triphenylchlorosilane was condensed with p- 

chlorophenylhydrazine to give Ib, ( 4 1  R ) ,  mp. 117.5-120O. 

Likewise, the reaction was carried out with p-methyl- 

phenylhydrazine (11.3 g, 0.09 mole), triphenylchlorosilane 

(26 .2  g, 0.09 mole), triethylamine (13.5 g, 0.09 mole) and 

ether (500 ml) to obtain Ic, 13.4 g ( 3 9  % ) ,  mp. 115.5-118". 

Arylazotriphenylsi1anes.- Treatment of N-triphenylsily1-N'- 

phenylhydrazine (Ia) (6.0 g, 16 mole) with chloranil ( 3 . 5  9) 

in hexane (1.0 1) furnished a deep blue solution. After con- 

centration of the solution (reduced pressure), the unreacted 

Ia crystallized was removed by filtration. On evaporation the 

filtrate gave a blue solid, which was readily recrystallized 
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Compound 

Ia 

Ib 

Ic 

I Ia 

I Ib 

I Ic 

THE SYNTHESIS OF ARYLAZOTAIPHENYLSILANES 

Table 1.- Analytical Data for I and I1 

a Mp . 
("C) 

129-132c 

117.5-120' 

115.5-11EC 

112-113. gd 

95.5-97e 

87. 5-8ge 

68 

41 

39 

3 3  

12 

4 5  

366 

4 00 

380 

364 

398 

378 

Elemental Analysis 
Calculated ( % )  

(Found) 

C H N 

78.63 6.06 7.64 
(78.85) (6.04) (7.61) 

71.89 5.28 6.99 
(72.10) (5.12) (7.09) 

78.90 6.36 7.36 
(78.72) ( 6 . 0 7 )  (7.13) 

79.08 5.53 7.69 
(78.99) (5.50) (7.61) 

72.25 4.80 7.02 
(71.76) (4.30) (6.83) 

79.33 5.86 7.04 
(78.79) (5.57) (6.66) 

a Sealed capillary By mass spectrum From triethyl- 

amine From benzene-t-butanol (2:l w/w) From n-hexane 

from a mixture of benzene-t-butanol to afford fine deep-blue 

crystals of phenylazotriphenylsilane (IIa) (2.0 g ,  33 % ) ,  mp. 

l.12-113.5'. 

Similarly, E-chloro- and p-methylphenylhydrazine deriva- 

tives, Ib and Ic, were treated with chloranil and the corres- 

ponding arylazotriphenylsilanes, IIb and IIc, were isolated 

in moderate yields (Table 2). 

Thermal decomposition of IIa in carbon tetrachloride.- IIa 

(1 mmole) in carbon tetrachloride (13.6 mmole) was heated for 

18 hr at 110' in an evacuated ampoule. Product analyses by 
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THE SYNTHESIS OF ARYLAZOTRIPHENYLSILANES 

g l p c  ( s i l i c o n e  co lumns)  showed t h e  p r e s e n c e  of t r i p h e n y l -  

c h l o r o s i l a n e  (0 .88  m o l e )  , c h l o r o b e n z e n e  ( 0 . 2 1  m o l e )  and 

benzene  ( t r a c e ) .  I d e n t i f i c a t i o n  of t h e  isolated p r o d u c t s  was 

accompl i shed  by compar ison  of t h e  I R  spec t rum w i t h  t h e s e  of 

a u t h e n t i c  s amples .  

1. 

2 .  

3 .  

4. 

5.  

6 .  
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