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The behavior of (o-carboranylisopropyl)dichloro(methyl)silane in 
hydrolysis and etherification reactions has beenstudied. (o-Carboranyl- 
isopropylXmethyl)silanediol and (o-earboranylisopropyl)diethoxy- 
(methyl)silane have been obtained for the first time and characterized. 

Carborane  and i ts  der iva t ives  have recen t ly  a t t rac ted  
the at tent ion of r e s e a r c h  workers  to an e v c r - i n e r e a s -  
ing extent [1]. Po lymers  based on ea rboranes  a re  of 
p a r t i c u l a r  i n t e r e s t  [2-5],  s ince  they possess  an in -  
c reased  t h e r m a l  s tabi l i ty  and do not r e q u i r e  additional 
p las t ic iza t ion  because  of the p las t i c iz ing  effect of the 
ca rborane  nucleus.  

The synthes is  of c a rbo rane - s i l oxane  po lymers  con- 
ta ining ca rborane  r ings  both in the main  chain and in 
side chains has been repor ted  [2,5-7].  

We have studied the reac t iv i ty  of (o -ca rbo rany l i so -  
propyl )d ichloro(methyl )s i lane  (I) as a compound f rom 
which a po lymer  with an o - c a r b o r a n e  r ing  in the side 
chain can be obtained. In pa r t i cu l a r ,  we have studied 
the poss ib i l i ty  of rep lac ing  the chlor ine  atoms attached 
to the s i l icon by other func t iona lgroups  (HO--, RO--). 

CI 

CH.,- ~i --CH:-- CIH--C~ cH ' 

(.I CII 3 B :H.~ 

(o- Carboranyl i sopropyl )d ieh loro(methyl )s i lane  (I) 
was obtained [8] by the addition of d ich loro(methyl )s i -  
lane (II) to i s o p r o p e n y l - o - e a r b o r a n e  in the p r e sence  of 
ea ta lys t s :  

CH 3 Bj0H;0 

The hydrolys is  of I was studied in o rde r  to obtain 
the cor responding  dihydroxy d e r i v a t i v e -  (o- carbor  anyl -  
i sopropyl) (methyl) s i lanediol  (IV). 

O H 

C H~ -- S, -- CH2-- CIf'-- Cx,~/C'! 

Oft CHj g'r~H 0 
tV 

When the hydrolys is  was ca r r i ed  out with an excess  
of water  in a solvent  (ether,  benzene,  m-xylene)  at 
- 2 0 - 0 ~  C in the p r e sence  of NaHCO 3 as hydrogen 
chlor ide accepter ,  in aU cases  a d imer  with a l i nea r  
s t r uc tu r e  (V)was obtained. 

On hydro lys i s  in a mix ture  of solvents  (water + hex-  
ane + benzene ,  1 : 1 : 1) without a hydrogen chlor ide  
accepter  at the boi l ing point of the reac t ion  mix ture ,  a 
hexamer  with a cyclic s t r uc tu r e  was obtained, as was 
shown by the absence of OH groups and by the mo lec -  
u l a r  weight de te rmined  by the ebul l ioscopic  method in 
cyclohexane,  of 1500 (calculated:  1464). 

C P 1 3  CIt3 

HO--Sj-- O--SI--OII  R =  --CH,:-- CH--C --CH 
i i \ /  

R V R CH 3 Bi0 HIO 

The s t ruc tu re  of the r ing  can be shown by F o r m u l a  
VI : 

o -~,-o-s'i- o 
cH~\s, ~i/cH~ r---cH~--cIH--c~c~I 

r / t  I \ " " 
O-- SI--O--SI--O R Ctt5 g3t, :  3 

/ \  / .  
CH~ R CH 3 R 

VI 

Monomer ie  (o - ca rbo rany l i sop ropy l ) (me thy l ) s i l ane -  
d io l  (VI) was obtained f r o m  the hydro lys is  of I w i th  an 
excess of water  in the presence of NaHCO 3 as hydrogen 
chloride accepter .  Compound IV exhibits a high t en -  
dency to undergo condensat ion in a solvent with the for -  
mat ion of a d i me r  s i m i l a r  to that obtained previously  
(V). This is shown in i ts  molecu la r  weight:  by the 
cryoscopic  method (in benzene)  it was poss ib le  to de-  
t e r mi ne  only the f i r s t  point because  the condensat ion 
of the diol with the fo rmat ion  of the d i me r  took place 
after  a few minutes  and the molecu la r  weight doubled. 
No fu r the r  i n c r e a s e  in the molecu la r  weight took place 
e i ther  under  the condit ions of its de te rmina t ion  or  at 
room tempera tu re .  

At 180~ without a solvent ,  the condensat ion of (o- 
earboranyl i sopropyl ) (methyl )s i lanedio l  takes place f u r -  
ther  with the format ion  of a cyclic compound (VII) with 
a molecu la r  weight of 1200, which cor responds  to a 
pen tamer  (C6Hz0B10OSi) ~. 

The e ther i f ica t ion of I was ca r r i ed  out with absolute 
methanol  or  ethanol both in the p r e s e n c e  of a hydrogen 
chloride accepter  (pyridine) and without it, at room 
tempera tu re .  In all  cases  the monomer ic  dialkoxy de-  
r iva t ive  could not be isolated,  s ince eondensat iontook 
place. 

Since the a im of our inves t igat ion was the synthes is  
of monomer ic  b i func t iona lde r iva t ives  of (o -ea rborany l -  
i sopropyl) (methyl)s i lane ,  no detai led charac te r iza t ion  
of the products  that we obtained on e ther i f iea t ion was 
c a r r i e d  out. 

The dialkoxy der iva t ive  VIII was obtained by the r e -  
action of I with ethyl or thoformate  (VI) by analogy with 
the p repa ra t ion  of other dialkoxy organos i l icon de r iva -  
t ives [9,10]. 

O~H5 
C H , - - ~ i - - C H 2 - - C H - - ~ H  

OC2H 5 CH~ BIoHto 
VIII  

Compound VIII was isola ted and charac te r i zed  (table). 
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EXPERIMENTAL 

STARTING MATERIALS 

(o-Carboranylisopropyl)diehloro(methyllstlane (I), mp 52.5~ bp 
155-156~ (3 mm) [8]. 

Ethyl orthoformate was obtained by a published method [11], bp 
1 q 144-146 ~ C, n~ 1.3922, which corresponds to literature data [10]. 

(o-Carboranylisopmpyl)(methyl)silanediol (IV). A 100-ml flask was 
charged with 6 g (16.7 M) of Iandasolutionof 3 g(35.7 mM)ofNaHCO 3 
in 50 ml of water. The reaction was carried out with cooling from 
0 to -20~ (it was accompanied by pronounced foaming). The solid 
matter was filtered off, washed repeatedly with water to neutrality, 
and dried in a vacuum desiccator over PzOs. Compound IV formed a 
white powder with mp 60-62 ~ C. Its elementary analysis is given inthe 
table. 

(o-Carboranyllsopropyl)dlethoxy(methyl)silane (VIII). A 100-ml 
flask fitted with a reflux condenser, a stirrer, an inlet for inert gas, 
and a dropping funnel was charged with 10 g (67.6 raM)ofenthyl ortho- 
formate, and then t0.1 g (3.38 mM) ofI(dissolved inhexaneor without 
a solvent) was gradually added at room temperature, whereupon the 
reaction mixture darkened. Then it was stirred at room temperature 
for 25 hr and after this at 120 ~ C (1 ram) for 3 hr. Distillation yielded 
12.8 g of a fraction boiling at 101-109 ~ C (3.5 x I0 -2 ram) containing 
1.2~ of C1. In order to bring the reaction to completibn this product 
was treated at room temperature with 0.9 g (6.08 mM)oforthoformate. 
After this, the VIII was isolated by distillation in the pure state (table). 
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