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A study is made of ammonolysis of dialkyldichlorosilanes of the 
RR'SiC1 z series, where R = Me, Et, and R' = Me(CHz) n (n = 1, 3, 5, 
7, 8). with the lower members of the homologous series it takes place 
in accordance with a previously known equation. Ammonolysis of di- 
alkyldichlorosilanes with big R' radicals on the silicon atom gives both 
cyclic and linear ammonolysis products. 

At the p r e s e n t  t ime  ammono lys i s  of d io rganod ich lo r -  
o s i l anes  is widely used  for  p r e p a r i n g  o rganocye los i l a -  
zanes .  F r o m  the a m m o n o l y s i s  p roducts  of d imethy l -  
d i eh lo ros i l ane ,  f i r s t  desc r ibed  in 1948 [1], hexamethy l -  
t r i s i l a z a n e  and oc t ame thy l cyc lo t e t r a s i l a zane  have been  
isolated~ the equat ion for  t he i r  f o r m a t i o n  being 

(CHa)=SiCI~+aNH3~ 1/n[(CH3)=SiNbl]~ +2NH4C1, 

where  n = 3, 4. 
Ammono lys i s  of the following compounds p roceeds  

in the same  way: d ie thy ld ich loros i lane  [1], me thy l e th -  
y ld i ch lo ros i l ane ,  me thy lpheny ld ich lo ros i l ane  [2], d i -  
pheny ld ich lo ros i l ane  [3], d i - n - b u t y l d i c h l o r o s i l a n e  [4], 
me thy lv iny ld i ch lo ros i l ane  and me thy la l l y ld i ch lo ros i l ane  
[5]. The re  it  was not poss ib le  to i so la te  r eac t i on  p rod-  
ucts  with p r i m a r y  amino  groups ,  e . g . ,  d io rganodi -  
a m i n o s i l a n e s  and t e t r a o r g a n o d i a m i n o d i s i l a z a n e s .  How- 
eve r ,  a m m o n o l y s i s  of a lky leh lo ros i l anes  with a t e r -  
t i a ry  butyl  group on the s i l i con  a tom led  to the i s o l a -  
t ion  of [4] the fol lowing d io rganod iaminos i l anes :  
(t-C4Hg)2Si(NH2)2, t-C4Hg(CHa)Si- (NH2)~, t-C4Hg(C6Hs)Si 

(NH2)2, t-C4Hg(CI6Hal)Si(NH2)2 T h e i r  s tab i l i ty  is due 

to the s t e r i c  effect of the t e r t i a r y  butyl  group which 
h inde r s  f u r t he r  condensa t ion  of the p r i m a r y  amino 
groups.  

We have syn thes ized  a n u m b e r  of o rganocye lo s i l a -  
zanes  and 1, 3 - d i a m i n o - 1 ,  3 - d i e t h y l - 1 , 3 - d i o e t y l d i s i l a -  
z anes ,  h i ther to  undesc r ibed  in the l i t e r a t u r e .  The 
s t a r t i ng  dia l lqcldichloros i lanes  Rl~'SiC12 had R = CHa, 
C2Hs; R'=C2Hs, C4Hg, C6H~a, CsH~r, C9H19. They were  a m -  
monolyzed  in benzene  solut ion with a m m o n i a  gas at 
r oom t e m p e r a t u r e .  The individual  compounds i so la ted  
and the i r  p rope r t i e s  are  given in the table .  

The chosen subjec ts  of r e s e a r c h  a r e  of i n t e r e s t  in 
tha t  they f o r m  the homologous s e r i e s  R[CHa (CH2) ~]SiCI2. 
I n c r e a s e  in length  of group R '  makes  it poss ib le  to t e l -  
low the effect of s t e r i c  f ac to r s  on the a m m o n o l y s i s  of 
RR'SiC12, and also to e s t ab l i sh  a connect ion  be tween 
the s t r u c t u r e s  of the o rganocye los i l azanes  p r e p a r e d  
and the i r  organic  f r a me w or ks .  

A m m o n o l y s i s  of the lower  and middle  d i a lky ld ich lo r -  
o s i l anes  does net  differ  f r o m  that  de sc r i be d  in the l i t -  
e r a t u r e  for  d io rganod ich lo ros i l anes ,  and p roceeds  ac-  
cord ing  to the equat ion given above. However ,  r e a c -  
t ion  of the h igher  d ia lky ld ieh lo ros i l anes  with ammon ia  
p roceeds  somewhat  d i f fe ren t ly ,  and we cons ide r  this  
to be due to the s t e r i c  effect of l a r ge  at iphat ie  groups.  
In such c a se s  r e a c t i o n  r e s u l t s  in  f o r ma t i on  of l i n e a r  
condensa t ion  p roduc t s ,  e . g . ,  1 , 3 - d i a m i n o - 1 , 1 , 3 , 3 -  
t e t r a o r g a n y l d i s i l a z a n e s  and 1 , 5 - d i a m i n o - 1 , 1 , 3 , 3 , 5 -  
h e x a o r g a n o t r i s i l a z a n e s .  When these  compounds  a re  

Bp, ~ (pres- 
Ammonolysis product sure, mm) 

[CHaC2HsSINH]a 

[CH3C2IlsSiNH]~ 

[CHaC4HgSJNH]a 

[CHaC4HgSiNH]4 

[CHaC6HlaSiNHla 

[CHaC~H~aSiNH]4 

[CHaCsHITSiNH]a 

[CH3CgH~gSiNH]a 

[C~HsCsH~rgiNH]a 

NH[C=HsCsHIrSiNHa]~ 

91--93(3) 

136--139(3) 

126--I28(1) 

162--165(1) 

171--173(I) 

220--224(1) 

186--189(1) 

203--207(1) 

224--228(I) 

169--171(1) 
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isola ted f rom the r eac t ion  products  by d is t i l l a t ion ,  
they condense  to cyclos i l  azanes .  Still, i t  proved pos-  
s ible  to i so la te  f rom the ammono lys i s  products  of eth-  
y loc ty ld ieh loros i lane  a compara t ive ly  high y ie ld  of the 
co r r e spond ing  d i aminod i s i l azane ,  which was s table  
when dis t i l led .  

It is  of i n t e r e s t  to note that  as  length of the organic  
t 

group i n c r e a s e s  the y ie lds  of e y c l o t r i s i l a z a n e s  drops 
(see table).  This  is  explained not  by dec reas ing  t en -  
dency to r i ng  fo rma t ion ,  but  to m o r e  rap id  change in 
chemica l  ac t iv i ty  of the p r i m a r y  amino groups.  In p r o -  
por t ion  as  the length of the organic  group i n c r e a s e s ,  
the capaci ty  of these  groups to undergo condensa t ion  
d e c r e a s e s ,  leading to i n c r e a s e  in y ie ld  of l i n e a r  d i m e r ,  
and dec rea se  in yie ld  of l i n e a r  t r i m e r .  Since in the ac -  
t ion  of heat on the reac t ion  mix tu r e  the l i n e a r  t r i m e r  
is  the sole s t r u c t u r a l  uni t  f rom which cye lo t r i s i l a zane  
can  be fo rmed ,  d e c r e a s e  in  the amount  of the f o r m e r  in 
the mix tu re  leads to d e c r e a s e  in the y ie ld  of the l a t t e r  

To check the s t r u c t u r e s  of the compounds p r e p a r e d ,  
t he i r  IR spec t r a  we re  de t e rmined ,  and absorp t ion  bands  
at  925-950 ,  1160-1190,  and 3395-3420 cm -1 were  
found,  c h a r a c t e r i s t i c  of o rganos i l azanes .  The spec t rum 
of 1, 3 -d ie thy l -  1, 3 -d ioc ty l -  1 , 3 - d i a m i n o d i s i l a z a n e  was 
found to have an absorp t ion  band at 1550 cm -1, be long-  
ing to deformat ion  v ib ra t ions  of a p r i m a r y  amino group. 
This  band  was absent  with a l l  the o rganocyc los i l azanes  
which we p repared .  

EXPERIM EN TA L 

The ammonolysis of methylethyldichlorosilane is described below, 
as an example of the general ammonolysis of RR'SiC12. 

A 4-necked flask was fitted with a stirrer, reflux condenser, thermo- 
meter, and gas inlet tube for introducing the ammonia. It was charged 
with a solution of 43.9 g CHs(C2Hs)SiC12 in 200 ml benzene, and am- 
monia passed into the solution until the methylethyldiehlorosilane was 
completely neutralized. The reaction temperature is maintained with- 
in the limits, 20-25*. At the end of the reaction the NH,~I was filtered 
off, the benzene distilled off, and the ammonolysis products vacuum- 
distilled. The properties and elementary analyses of the products iso- 
lated are given in the table. 
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