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The ammono lys i s  of b i s ( t r imethy ls i loxy)d ich loros i lane  at r oom t e m p e r a t u r e  in benzene p roceeds  with 
r ep l acemen t  of the halogen by the amino group, without c leaving the t r imethy ls i loxy  group [1]. It was in- 
t e res t ing  to t r ace  the effect  of the rad ica l  in the si loxy group on the c h a r a c t e r  and p r o p e r t i e s  of the c o m -  
pounds.  In the p re sen t  pape r  we obtained b is ( t r ie thyls i loxy)dichloros i lane  (I) in 57% yield by the react ion:  

2(C~H~)3SiOSi(C~Hs)~ + SiCI~ - .  [(C2H.0a SiO]~ SIC12 -~ 2(C2Ha)aSiC1 
(I) 

The reac t ion  of (I) with ammonia  at 45~ gave b is ( t r ie thyls i loxy)diaminos i lane  (II) (72%) and 1 ,3 -b i s -  
( t r ie thyls i loxy)-  1,3- aminodis i laz  ane (III) (11%) 

[(C~Hs)a SiO]2SiCta ~- NHa --* [(CzHa)~SiO]~Si(NH2)2 ~ [(C~H~)3SiO]2Si -- NH--Si[OSi(CzHe)~]2 
(II) ] [ (III) NH~ NH~ 

Apparent ly ,  the p r e s e n c e  of a branched t r ie thyls i ly l  grouping on the si l icon a tom blocks the condensa-  
tion reac t ion  and the yield of b i s ( t r ie thyls i loxy)d iaminos i lane  is cons iderab ly  higher  than that of b i s ( t r i -  
methyls i loxy)d iaminos i lane  (53%) [1]. The ammono lys i s  of (I) at 75 ~ for 18 h gives,  together  with (II) and 
(III), a lso 1 ,3-b is ( t r ie thyls i loxy)eyc lodis i lazane  (IV) in 26% yield.  In o rde r  to p rove  the s t ruc tu re  of (IV) 
we ran the counter  synthes is ,  where  (II) was heated at 280-340 ~ for  32 h 
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On the bas i s  of the phys icochemica l  ana lys is  data, the cyclodis i lazane  (IV) obtained in this manner  
was identical  with the compound obtained by the ammono lys i s  of (I). The ammono lys i s  of b i s ( t r i m e t h y l -  
s i loxy)diehloros i lane  at 55 ~ for  2 h gives a number  of products .  Here  
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[(CH3)3 SiO]2 SiCle ~ NH3 --, [(CH2)3 SiO]~ Si(NH2)2 ~- [(CH3)3SiO]2--Si--NH--Si[(CH3)3 SiO]2 -~[(CHa)aSiO]2 Si Si[OSi(CH~)a]~ 
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the yie lds  of b i s ( t r imethy ls i loxy)d iaminos i lane  (V), 1 ,3 -b i s ( t r ime thy l s i l oxy ) - l , 3 - aminod i s i l a zane  (V~) and 
1 ,3 -b i s ( t r imethy ls i loxy)cyc lod is i l azane  (VII) were  r e spec t i ve ly  7.8, 22.4 and 42.3%. An i nc r ea se  in the 
reac t ion  t ime  up to 4 h reduced  the yield of (V) and (VI), and inc reased  the yield of (VII) (50%). Compound 
(VII) proved  to be identical  with the compound obtained by us p rev ious ly  [1] by the h i g h - t e m p e r a t u r e  con-  
densat ion of b i s ( t r imethyls i loxy)d iaminos i lane .  

The p e r f o r m e d  studies d i s c lo sed  that an i nc rea se  in the t e m p e r a t u r e  and t ime of ammonolys i s  of the 
b i s ( t r i a lky ls i loxy)d ich loros i lanes  both favor  the fo rmat ion  of cycl ic  p roduc ts .  

The following absorp t ion  bands (y, cm -~) were  obse rved  in the IR spec t r a  of the obtained cyc lod is i l a -  
zanes  (IV) and (VII): 750, 840-860, 1240-1260 (S i -Alk) ,  1060-1080 (SiOSi), 1200 (TH_N) , 3400 (NH), 2970 
( C - H ) ,  and an absorpt ion  band at 970. We ass ign this band to the (vSi_N_Si )  v ibra t ions  in f o u r - m e m b e r e d  
cyc los i l azanes  containing t r i a lky ls i loxy  groups  on the s i l icon a toms .  
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In the aminolys i s  of the b is ( t r ia lkyls i loxy)dichloros i lanes  with aniline we obse rved  that the b i s ( t r i -  
methyls i loxy)d ich loros i lane  r eac t s  at 60 ~ to give b is ( t r imethyls i loxy)diphenylaminos i lane  (VIII). A t e m -  
p e r a t u r e  of 75-80 ~ is n e c e s s a r y  in o rde r  to obtain b is( t r ie thyls i loxy)diphenylaminosi lane  (IX). 

The reac t ion  p roceeds  according to the scheme:  

(R3Si0)~SiCI~ + 4C~HsNH ~ -+ (R~SiO)2Si(NHCsH~)2 § 2C6H~NH,,HC I 
R = CH3, C2H 5 

The hydro lys i s  of the b i s ( t r ia lky ls i loxy)d ich loros i lanes  a t -  10 ~ p roceeds  with the fo rmat ion  of the 
cor responding  diols in high yie lds  (73-82%) according to the scheme:  

(l:13SiO)2SiCl~ -~ H~0 § 2KOH -+ (RaSi0)~Si(0H)~ § 2KC1 
R = CH3, C2H 5 

The high yield of the b is ( t r ia lkyls i loxy)d ihydroxys i lanes  tes t i f ies  to the fact  that i n t e rmolecu la r  con- 
densat ion is p rac t i ca l ly  absent  under  the given reac t ion  conditions.  Bis ( t r imethyls i loxy)dihydroxys i lane ,  
p rev ious ly  obtained by one of us [2], is a c rys ta l l ine  product ,  while b is ( t r ie thyls i loxy)dihydroxysi lane  (X) 
is a mobi le  liquid. 

E X P E R I M E N T A L  M E T H O D  

Bis ( t r i e thy ls i loxy)d ich loros i lane  (I). A mix tu re  of 246 g of hexaethyldis i loxane,  77 g of SiC14 and 1 g 
of b romine  was heated  in an autoclave at 260 ~ for  3 h. F r o m  the reac t ion  products  were  isolated:  126.7 g 
(84.1%) of t r i e thy lch loros i lane ,  bp 46-148~ n~ 1.4319 and 103.0 g (57.2%) of b i s ( t r ie thyls i loxy)d ich loro-  
s i lane,  bp 91-92 ~ (2 ram);  n~  1.4372, d 2~ 0.9995. Found: C 40.36; H 8.45; Si 23.22; C1 19.21%; MR 94.65. 
C12H30Si302C12. Calculated:  C 39.88; H 8.31; Si 23.40; CI 19.66%; MR 94.59. 

Bis ( t r ie thy ls i loxy)d iaminos i lane  (II) and 1 ,3 -Bi s ( t r i e thy l s i loxy) - l , 3 -aminod i s i l azane  (III). To 200 ml  
of absolute  benzene at 45 ~ in an ammonia  s t r e am,  with constant  s t i r r ing ,  was added 22 g of (I) in 30 ml  of 
absolute benzene.  A white p rec ip i t a te  of NtI4C1 was obtained. Ammonia  was pa s sed  through for  another  
1.5 h. The NH4C1 prec ip i t a te  was f i l tered,  the benzene was dist i l led off, and two products  were  isola ted 
f r o m  the res idue  by f rac t ional  d is t i l la t ion in vacuo: 1) 14.2 g (72.3%) of (II), bp 116-117 ~ (2 ram); n~ 1.4412; 
d~ ~ 0.9257. Found: C 45.22; H 10.17; Si 25.42; N 7.83%; tool.  wt. 320; MR 92.04. C12H34Si302N 2. Calcu-  
lated: C 44.66; H 10.62; Si 26.11; N 8.68%; tool.  wt. 322.8; MR 91.91; 2) 2.1 g (11.0%) of (III), bp 165-166 ~ 
(1 ram);  n~  1.4477; d 2~ 0.9452; MR found 117.84, Calculated 117.39. Found: C 59.48; H 8.73; Si 17.93; N 
5.46%. C24H65Si6N304. Calculated:  C 60.69; H 8.91; Si 17.74; N 5.89%~ 

! ,3- ]3 is ( t r ie thyls i loxy)cyc lodis i lazane  (IV). Compound (II) (6.6 g) was heated at 280-340 ~ for  32 h. 
H e r e  a deposi t  of 1.2 g (11.1%) of t r a n s p a r e n t  c r y s t a l s  with mp 186 ~ was obtained. Found: C 47.24; H 9.93; 
Si 27.74; N 4.59%; tool.  wt. 598.6. C24H6204N2Si6. Calculated:  C 47.19; H 10.23; Si 27.50; N 4.58%; tool.  
wt. 610.75. 

1 ,3 -Bis ( t r imethy ls i loxy)eyc lod i s i l azane  (VII). To 260 ml  of benzene in a constant  s t r e a m  of ammonia ,  
at  35 ~ was added 40 g of b i s ( t r imethy ls i loxy)d ich loros i lane  in d rops .  The mix tu re  was heated at 55 ~ for  
2 h. F r o m  the reac t ion  m i x t u r e  was i so la ted  by dis t i l la t ion 13.5 g (43.3%) of (VII) with bp 148-149 ~ (2 ram), 
and mp 99-100 ~ Found: C 32.77; H 8.05; Si 37.25; N 6.31%; tool. wt. 438.51. CIzH3804Si6N2. Calculated: 
C 32.61; H 8.58; Si 38.01; N 6.33%; tool. wt. 442. 

Bis(trimethylsiloxy)diphenylaminosilane (VIII). For this reactionwe took 10 gofbis(trimethylsiloxy)di-, 
chlorosilane and 13.4 g of aniline in 100 ml of absolute benzene. After heating at 60-65 ~ for 9 h, followed 
by removal of the aniline hydrochloride precipitate, the benzene was distilled from the reaction mass. 
The residue in the flask crystallized to give 6.2 g (44% yield) of (VIII) with mp 60 ~ Found: C 53.20; H 7.81; 
Si 21.95; N 6.95%; tool. wt. 387. CIsSi302N2H30. Calculated: C 55.38; H 7.69; Si 21.53; N 7.17%; tool. wt. 
390. 

Bis ( t r ie thyls i loxy)diphenylaminos i lane  (IX). To a mix tu re  of 45.4 g of aniline in 400 ml  of absolute 
benzene at 75 ~ was added 32.8 g of (I). We obtained 35.1 g (81.3%) of (IX) with bp 173-174 ~ (1 ram); n~  
1.5094; d~ ~ 1.0028. Found: C 59.48; H 8.73; Si 17.93; N 5.46%; tool.  wt. 483.1; MR 140.51. C24Si302N2H4z. 
Calculated:  C 60.69; H 8.91; Si 17.74; N 5.89%, tool. wt. 474.8; MR 140.89. 

2680 



Bis(tr iethylsi loxy)dihydroxysi lane (X). To a solution of 8 g of NaOH in 80 ml of water  at - 10 ~ was 
added 25 g of (I). F rom the ether layer  af ter  removal  of the solvent we isolated 14.5 g (82.8%) of (X) with 
bp 113 ~ (1 mm).  Found: C 44.70; H 9.83; Si 26.08; OH 9.81%. C12H32Si304. Calculated: C 44.44; H 9.87; 
Si 25.92; OH 10.49%. 

CONCLUSIONS 

The ammonolysis of bis(trialkylsiloxy)dichlorosilanes in benzene proceeds with the formation of 1,3- 
bis(trialkylsiloxy) cyelodisilazanes. 
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