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The synthesis of polyfunctional  oligomers containing monofunctionat  groups at the branch ends is of 

great interest for obtaining three-d imensional  polymers of regular structure [1]. 

Tetrafunctional  ol igomers with a central  t i tanium or sil icon atom are described in the l i terature [2, 8], and 
also tr ifunctional  oligomers with a central  a luminum atom [4]. There is no information in the l i terature on the 
synthesis of tr ifunctional  organosiloxane oligomers. Such oligomers possess interest for obtaining polymers  of regutat 
structure with previously assigned properties, suitable for use as lacquers intended for various purposes. 

The usual methods for the synthesis of potyorganosiloxanes, containing molecules  with branched, cross-linked 

and three-d imensional  chains, are based on the hydrolysis of d i -  and tr ifunctional  alkyl(aryl)halosi lanes,  or of the 
derivatives of orthosi l ieic  acid esters, and subsequent thermal  polycondensat ion or ca ta ly t i c  po lymer iza t ion  of the 
hydrolysis products. As a rule, these methods do not permit  obtaining polymers from the react ion mixture with a 
funct ional i ty less than 2.5. The synthesis of polymers from tr ifunctional  ol igomers opens up the possibil i ty of ob -  
taining branched and cross-linked polymers with a low functionali ty.  

In this paper we studied the react ion for obtaining tr ifunctionat ol igomers from alkyl(aryl) t r ihalosi lanes and 

a,co-dihydroxypolyorganosiloxanes.  The react ion was run in accordance with the scheme 

3HO-- iO--  H @ RSiC13 cooling ~ t/Si O OH I @ 3HCI 

The use of a double excess of the functional groups of one of the components and mild  react ion conditions 
should keep the react ion from going in the direct ion of polymer  formation. For the synthesis we used me thy l t r i -  
chlorositane and phenyltr ichlorosi lane as the alkyi(aryl) tr ihalosi lanes,  and as the a,cJ-dihydroxypolydimethytsil- 
oxanes those compounds containing 6, 9 and 14 si l icon atoms in the si loxane chain, and also 1 ,3 -d ihyd roxy - l , 3 -  
d ime thy l - l , 3 -d ipheny l s i loxane .  

As a result, the following new compounds were synthesized. 

CH3Si 

CHzSi 
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Properties of Synthesized Oligomers 

ll- Formula of compound , ~  a~0 

d 

oi-,1 ,,> 
1_ \c iN/ J. I 

C~I3 ! 
<:,, :,.oo 

,- ',o', ,',,. -,, I / I 

Found 

5,95 21,22 

7,8t 36,15 

8,06 37,1t 

7,72 36,53 

5,84 10~-3 56,70 

3,64 140t 31,13 

t,82 2802 3t,85 

2,29 2227 35,09 

Calculated 

g o ~ 

5,93 2t,5415,60 

7,99 37,3t 3,57 

8,061 37,60 t,59 

7,91 36,40 2,37 

9t0 

t426 

3202 

215~ 

The analysis results for these compounds and some of their properties are given in the table.  

The obtained compounds represented fairly mobi le  clear  liquids, soluble in acetone,  dioxane, carbon t e t r a -  
chloride, toluene, benzene,  cyclohexanone,  heptane and chloroform, and insoluble in methyl  alcohol. 

The composit ion and structure of the new oligomers were confirmed by the e lementa l  analysis, and de ter -  
minat ion of the functional groups and the molecular  weight. 

The synthesized oligomers readi ly  undergo condensation at 200 ~ in an inert gas medium with the formation 
of polymers,  possessing a very high thermal  e las t ic i ty .  

E X P E R I M E N T A L  

The c~,co-dihydroxypolyorganosiloxanes were obtained in known manner [2] by the hydrolysis of c~,aJ-dichloro- 
polyorganosiloxanes in a lkal ine  medium at low temperature  (-8~ In turn, the c~,co-diehloropolymethylphenylsil-  
oxanes were obtained by the par t ia l  hydrolysis of methylphenyldichtorosi lane [5], while the c~,0r 

methylsitoxanes were obtained by the te lomer iza t ion  react ion of oc tamethylcyelote t ras i loxane with d ime thy ld i -  
chlorosilane [6]. 

Preparation of (I). Into a three-necked flask, fitted with a stirrer, a reflux condenser capped with a calc ium 
chloride tube, and a device for cooling, was charged a solution of 41.4 g of 1 , 3 - d i h y d r o x y - l , 3 - d i m e t h y l - l , g - d i -  
phenyldisi loxane (amount of hydroxyl groups 11.6%) in 62 ml of diethyl  ether and 11.15 g of pyridine.  The flask 
was cooled and to the ol igomer solution at 8 ~ was quickly added a solution of %0 g of methyl tr ichlorosi lane (amount 
of chlorine 71.52%) in 31 ml of diethyl  ether. At the end of addition the react ion mixture was stirred for an hour. 
The obtained prec ip i ta te  was separated by decantat ion,  while the organic layer was washed until neutral. Then the 
product was fi l tered and vacuum-dr ied  to constant weight at 20 ~ and a residual pressure of 2 mm of Hg. We ob-  

rained 36.8 g of product (I); yield was 88.14% of theoret ical .  

Preparation of (II). In a similar  manner,  from 25.3 g of the diol I-IO-- l S i O - - I  H (amount of hydroxyl 

\CIH. l/6 
groups 7.35%), 2.7 g of methyl t r ichlorosi lane (amoun.t of chlorine 71,52%) and 4.3 g of pyridine we obtained 15.7 g 

of product (II); y ie ld  was 56.15% of theoret ical .  
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Preparation of (III). In a similar manner,  from 56.6 g of the diol HO--  ~ S i 0 - - } H  (amount of hydroxyl 

\c i l ia  /14 

groups 3.2~ 2.65 g of methyltrichlorosilane (amount of chlorine 71.52~ and 4.2 g of pyridine we obtained 43.9 g 
of product (III); yield was 74.99% of theoretical.  

fV 
CHa / 9  

groups 4,76%), 16,8 g of phenyltrichlorosilane (amount of chlorine 49.8~ and 18.2 g of pyridine we obtained 136.2 g 
of product (IV); yield was 48.70% of theoretical.  

S U M M A R Y  

1. a,w-Dihydroxydimethyldiphenyldisiloxane and some a,co-dihydroxypolydimethylsiloxanes were reacted 
with methyltrichlorosilane and phenyltrichlorosilane to give the previously unknown trifunctional oligomers (I), (II), 
(III) and (IV) (see table), containing hydroxyl groups at the branch ends, 

2. Some of the properties of these compounds were studied. 

1, 

2. 
3. 
4. 
5, 
6. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the o r ig in a l  R u s s i a n  journal .  Some or all  of  th i s  peri-  

od i ca l  l i t e ra ture  may wel l  be a v a i l a b l e  in Engl i sh  translat ion.  A c o m p l e t e  l i s t  o f  the c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  back  o f  t h i s  i s s u e .  
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