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It  is known [1] that many  organic  m o n o m e r s  that contain unconjugated C =C bonds a r e  capable of f o r m -  
ing po lymer s  of cyc lo l inear  s t ruc tu re  on po lymer iza t ion  in solution. In par t icu la r ,  po lymer s  with this sor t  
of s t ruc tu re  were  obtained in the po lymer iza t ion  of dia lkyldial lyls i lanes .  

F o r  the f i r s t  t ime we have es tabl i shed that the p rev ious ly  synthes ized [2] o rganos i l i con  d ime thac ry la t e  
e s t e r s  of the genera l  fo rmula  

CHe=C (CHa) COOSi (CH3) 2--[OSi (CH3) 2-]~--OCO (CH3) C=CH2 
n=0.3 

f o r m  po lymer s  (40-80% yields) that  a re  soluble in d imethy l fo rmamide  (DMF) and swell  in t e t rahydrofuran  
(THF), dioxane, and cumene when 5?o benzene solutions of them a re  po lymer ized  at 60-75 ~ C in the p re sence  
of 0.5-2.0% benzoyl  peroxide.  According to the r e su l t s  of ana lys i s  and the IR spect ra ,  they contain p r a c -  
t ical ly  no f r ee  double bonds, and the i r  e l emen ta ry  composi t ion co r r e sponds  to the C, H, and Si content in 
the s ta r t ing  monomers .  

The po lymer  of d imethyls i ly l  d tmethacry la te  (DMSDMA) (n= 0) has a softening point (according to the 
Inst i tute of High-Molecular -Weight  Compounds [3]) of 162 ~ and an [~? ] value of 0.35 g /100  m l  in DMF. The 
p o l y m e r s  of o~,f i -dimethacryloxytetramethyldis i loxane (DMATMDS) (n= 1) have a softening point of 195 ~ and, 
depending on the po lymer iza t ion  conditions, [~? ] values  of 0.59 and 0.68 g /100  ml.  All of the p o l y m e r s  a re  
ve ry  readi ly  hydrolyzed by wate r  to give po lymethacry l i c  acids and the cor responding  substi tuted si lanediols .  
Judging f r o m  the in t r ins ic  v i scos i t i e s  ([~/]), the molecu la r  weights of the po lymer s  may amount to 1-1 .5 .  105. 

The p rope r t i e s  of the po l ym er s  enumera ted  above and the c h a r a c t e r  of thei r  t he rmomechan ica l  curves ,  
which is not typical  fo r  c ro s s - l i nked  po lymers ,  make it poss ib le  to ass ign  a cyc lo l inear  s t ruc tu re  to them. 
The s t ruc tu re  of the he te rocye les  has not yet  been accura te ly  es tabl ished.  When po lymer iza t ion  occurs  via  
a cycl ic  mechanism,  the addition in the in t r amolecu la r  s tep of the po lymer iza t ion  could p roceed  not only 
v ia  the "head- to - t a i l "  pr inciple  but a l so  by different  means .  In this connection, one might expect  the f o r m a -  
tion of po lymer s  containing he te rocyc les  with seven,  eight, or  nine a toms  in the po lymer  chain in the p o ly m-  
er iza t ion  of DMSDMA, while p o l y m e r s  containing 9, 10, o r  11 a toms  in the po lymer  chain might be expected 
in the case  of DMATM.DS. The s t r u c t u r e s  of the cycl ic  l inks of the po lymer ic  chains of poly-DMSDMA (I) 
and poly-DMATMDS (1I) a r e  p re sen ted  in the scheme below for  the po lymer iza t ion  of these m o n o m e r s  via  
a "head- to - t a i l "  scheme.  

c c CH 3 .CH 3 

t 6 O = C  C = O  ~ O = C  
c = o - -  o = c  o I o , o = ~  I I I o %% I I / c %  . , c x r  ~ .~c., 

H3c/O~si/O~cH3 H3C/O\Si/O~CH3 Hzc/S|'\o/SI~cH3 H3c2Si~o/SI%H s 
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