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One of the methods for the prepara t ion  of mixed cycloorganosfloxanes is the condensation of w , w ' -  

dihydroxypolyalkyl(aryl)si loxanes with organochlorosf lanes  [1-4], which is accomplished by the scheme:  

where  m = 2-4.  

R R R' 
I , Ih~'N I I ,,, 

HO--(Si--O)mH + R'R'SiC12. , --(Si--O)m--Si--O-- + 2R8 N.HC1 (A) 

In order to obtain cycloorganosfloxanes, containing organic frames composed of silicoearbon hetero- 
cycles, we made a study of the heterofunctional condensation reaction, which proceeds according to the 

schemes: 
CHa CHa HsC 0 CHa 

t 1 (,,] \ s ( \  / H0--Si--O--Si--OH + C,H_._,N Si + 2CsHsN, HCI; 
I , /, L\ 

CHs CHs �9 HaC 0 0 CHa 
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Fig. i. Infrared spectra of tetramethylsflacyclohexyltrisfloxane 
(I) and octamethyldi(silacyclohexyl)hexaeyclosfloxane (II). 
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CH~ CHs CH8 / \  ' CH8 (~] " 
i I I I |  C~ I \ / I 

Cl- -s i - -0- - (s i - -o)m--s i - -c1  Jr / - - - - >  --(Si--0)~+~, s i - - o - -  .-I-2C,HsN HOl (C) 
I I I "s~ I 
CHa CHa CHs HO I \OH CH~ 

where m = 0-i. 

From the products of these reactions we isolated and characterized three new cycloorganosiloxanes, 
the properties of which are given in Table i. It is interesting to mention that compound (If) is formed in 
up to 34% yield, whereas the maximum yield of compound (I) is 13%, in which connection the selected sol- 
vent has an important effect on the direction of the reaction. Thus, for example, the formation of com- 
pound (II) in 15% yield is observed when the condensation reaction is run in ether according to scheme (B), 
whereas compound (I) is formed in benzene. When the reaction is run in ether according to scheme (C) 
the yield of compound (I) is 13% and that of compound (II) is 30%, while in benzene the yield of compound 
(II) is 34%. 

The difficulty of forming compound (1) and the easier formation of compound (II) testify to the possible 
stepwise character of the condensation reaction. It is possible to postulate that the reaction proceeds ae- 
cording to the scheme 

and then 

CH3 CHa 

2HO--Si--0--Si--0H 
I I 

CH3 CH8 

�9 CH8 ~ CH8 
( ~  c~ / I k " . . /  i , , +, otMi-o. W 

Si CH3 CH8 

C1/\Cl  

(D) 

C08 S ~  CH3 

CHa CHa H +c1/Si.c1 CH8 
(E) 

In studying the hydro lys i s  of d ich loros i lacyc lohexane  it was  shown by a number  of authors  [5-7] that 
d ich loros i lacyc loa lkanes  a r e  l i t t le  inclined to undergo cycloformat ion ,  p robab ly  due to the spat ial  conf igura-  
tion of the s i l i coca rbon  he t e rocyc l e s .  

The fo rma t ion  of compound (II) was  also p roved  by examining �9 the IR spec t r a  of compounds (I) and (II), 
which a r e  shown in Fig. 1. A s  can be seen  f r o m  an examinat ion of the f requencies  of the vibrat ions  a t t r i -  
buted to the S i - O  bond, in the case  of compound (I) this f requency,  namely  a t  1028 cm -1, l ies in the region 
of the c h a r a c t e r i s t i c  S i - O  f requencies  for cycl ic  t r i m e r s  (1010-1030 cm-1), whereas  in the spec t rum of 
compound (II) this band l ies  in the 1068 cm -1 region,  which is c h a r a c t e r i s t i c  for cyclic  s i loxanes contain-  
Lug a number  of s i l icon a toms  equal to four or  g r ea t e r .  The 912 cm -1 band, a t t r ibuted to the v ibra t ions  of 
the s i lacyclohexane  r ing  [8] in compound (II), has  a high intensity,  which can be r ega rded  as proof  that a 
l a rge  amount  of s i lacyclohexane  units is p r e sen t .  

In con t ra s t  to compounds (I) and (II), compound (III) is fo rmed  in high yield (65%) when the reac t ion  is 
c a r r i e d  out accord ing  to s cheme  (C) if the synthes is  is run in 1 ,2-dimethoxyethane,  using an equimolar  ra t io  
of the components  (s imultaneous addition of the r eac t an t s  in pyr idine solution at  50~ 

EXPERIMENTAL METHOD 

The c0,~0' -dichlorodimethylsiloxanes and c0,o9' -dihydroxydimethylsiloxanes were obtained as des eribed 

in [9]. 

Condensat ion  accord ing  to schemes  (B) and (C) was accompl i shed  in the following manner :  in a f ou r -  
necked f lask,  equipped with a sea led  s t i r r e r ,  two dropping funnels and a re f lux  condenser ,  was placed a 
solution of 17.4 g of pyr id ine  in 150 ml of absolute  e ther .  F r o m  the dropping funnels we re  added in drops  
13.2 g of d ihydroxys i lacyclohexane  in 130 ml of absolute e ther  and 20.3 g of t e t ramethyld ich lorodis i loxane  
in 130 ml of absolute  e ther .  The f lask was cooled in cold wa te r  during the addition of the reac tan t s .  At 
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the end of addition the reaction mixture was heated at 35 ~ for 1 h, after which the obtained precipitate was 

dissolved in water, and the ether layer was separated and dried over anhydrous Na2SO 4. Then the solvent 
was distilled off, while the residue (30 g) was fractionally distilled in vacuo. 

The following fractions were isolated: with bp 59-60 ~ (5 ram), 4 g (13%), which represented tetra- 
methylsilaeyelohexylcyclotrisiloxane (it crystallized in the refrigerator), and with bp 89-167 ~ (5 ram), 9 g 
(30%), which represented oetamethyldi(silacyclohexyl)cyclohexasiloxane (the fraction crystallized at room 
temperature, and was recrystallized from methanol). 

CONCLUSIONS 

I. A study was made of the heterofunctional condensation of w,w'-dichloro(dihydroxy)dimethylsiloxane 
with dihydro xy (dichloro) silaeyclohexane. 

2. Three new cycloorganosiloxanes, containing silacyclohexane groups in the chain, were synthesized. 

3. It was shown that the stlacyclohexane difunctional derivatives are specific in the cycloformation 
reaction. 
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