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2. The r e a r r a n g e m e n t  of the rad ica l s  with a 1 ,3 -migra t ion  of hydrogen during t e lomer iza t ion  is much 
more  sens i t ive  to va r ia t ion  in the r eac t ion  t e m p e r a t u r e  than in the ease  of the 1 ,5 - t rans i t ion  of hydrogen. 
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P rev ious ly  [1, 2], on the example  of 1 ,1 -d ime thy l - l - s i l a e thy l ene  (I), which was obtained by the vacuum 
pyro lys i s  of 1 ,1 -d ime thy l - l - s i l acyc lobu tane  (II), we w e r e  the f i r s t  to accompl i sh  the l ow- t empe ra tu r e  mat r ix  
s tabi l iza t ion  and I R - s p e c t r o s c o p i c  identif icat ion of a compound with an unsa tura ted  c a r b o n - s i l i c o n  bond. La te r  
we re  obtained the mat r ix  IR s p e c t r a  of t r imethy ls i l ae thy lene ,  which was genera ted  by photolysis  d i rec t ly  in a 
t r ime thy l s i ly ld iazomethane  ma t r ix  [3, 4], and the m a s s  s p e c t r o m e t r i c  data for  (I) in the gas phase [5]. 

The p re sen t  study was under taken  for  the purpose  of obtaining additional proof  for  the IR s p e c t r u m  of (I) 
via  the independent p r epa ra t i on  of this par t ic le  by the vacuum pyro lys i s  of 1 ,1 ,3 - t r ime thy l - l - s i l a cyc lobu t ane  
(III). The p repa ra t ion  of the cycl ic  d i m e r  of par t ic le  (I), namely  1 ,1 ,3 ,3 - t e t r amethy l - l , 3 -d i s i l acyc lobu tane  
(IV), and the i so la t ion  of the adducts of (I) with C2H 4 [6], s e r v e d  as  indi rec t  proof  for the in te rmedia te  f o r m a -  
t ion of (I) during the t he rm a l  decomposi t ion  of (iII). 

Me A [H2CSiMe~] --~ MesSii I I 1  

[III) (I) {IV) 

The s t a r t ing  compound (I/I) was  synthes ized  as desc r ibed  in [7], and its IR s p e c t r u m  was obtained at 
77~ and a lso  in an a rgon  mat r ix  a t  10~ In the mat r ix  s p e c t r u m  of (III) we re  p resen t  bands that a r e  c h a r -  
ac t e r i s t i c  for  s i lacyclobutanes :  1124 c m  "1 (fan v ibra t ion  of the CH 2 groups of the r ing) ,  933.5, 887.3, and 
861.8 c m  -1 (vibrations of the r ing) ,  and a lso  for  the C - C H  3 f r agmen t  at 1325, 1370, and 956 cm -1. 

The the rma l  d i ssoc ia t ion  products  of (iII) (780-860~ 10-2-10 -4 torr )  were  f rozen  at  77~ and a lso  in 
an a rgon  mat r ix  at  10~ by the method used  in [1, 21. Among the products ,  f rozen  at  77~ were  obse rved  
propylene and the cycl ic  d i m e r  (IV); a l ly l t r imethy ls i l ane ,  whose fo rmat ion  was mentioned in [6], was not de-  
tected.  Besides  the bands of the undecomposed (Ill) compound and propylene,  in the IR s p e c t r u m  of the t h e r -  
mal  decomposi t ion  products  i so la ted  in a mat r ix  at 10~ (Fig. 1), we re  p resen t  intense bands at  643.0, 825.2, 
and 1003.5 c m  -1, which coincided exact ly  with the s t ronges t  bands of the unstable par t ic le  that was detected 
when the t he rma l  decomposi t ion  of (II) was  studied [1, 2]. This coinciding re l iab ly  proves  the ass ignment  of 
the indicated f requencies  to par t ic le  (I), which is fo rmed  during the rma l  decomposi t ion  by the c leavage of an 
ethylene molecule  f r o m  compound (II) [1, 2], or  a propylene molecule f r o m  compound (III). 

The synchronous d i sappearance  of the bands at 643.0, 825.2, and 1003.5 cm -1 occu r r ed  when the mat r ix  
was  w a r m e d  f r o m  10 to 40~ (which tes t i f ies  that they belong to an unstable  par t i c le ) ,  whereas  the bands of the 
s t a r t ing  (III) compound and C3H 6 were  re ta ined  in the spec t rum.  At the s ame  t ime,  an inc rease  was obse rved  
in the intensity of the bands,  belonging to the cycl ic  d imer  (IV), at 934.6, 870.3, 821.0, and 693.0 cm -1, which 
indicates  that (I) d imer i zes  when the mat r ix  is wa rmed .  A s i m i l a r  i nc rease  in the amount  of the (IV) d imer  in 
the pyro lys i s  products  was a lso  obse rved  in the case  of r a i s ing  the p r e s s u r e  and inc reas ing  the number  of 
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Fig. 1. I n f r a r e d  s p e c t r u m  
(Ar, 10~ of pyro lys i s  p rod-  
ucts of (III) (840~ 5 . 1 0  -2 
tor r ) .  

i n t e rmo lecu l a r  col l is ions of (I) in the gas phase [1, 2]. The po lymer  [(CH3)2SiCH2] x is fo rmed  when the dilution 
of the pyro lys i s  products  of (III) (900-1000 ~ with a rgon  is d e c r e a s e d  [1, 2]. 

As a resu l t ,  the obtained data con f i rm  the fact  that the 643.0, 825.2, and 1003.5 cm -1 frequencies  cha r -  
a c t e r i z e  the IR s p e c t r u m  of 1 , 1 -d i m e t hy l - l - s i l a e thy l ene  (I) and make it possible  to rea l i ze  the spec t roscopic  
ident i f icat ion of this par t ic le  in var ious  r eac t ion  sy s t ems .  

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

1 , 1 , 3 - T r i m e t h y l - l - s i l a e y c l o b u t a n e  (IH) was obtained by reac t ing  MeMgI in e ther  with 1 ,1 -d ich loro-3-  
m e t h y l - l - s i l a c y c l o b u t a n e  [7], which was synthes ized  by the cycl iza t ion  of C13SiCH2CHMeCH2C1 [8] in the p r e s -  
ence of Mg. Compound (III) was purif ied by a t r iple  f reez ing  in a high vacuum; the puri ty of the sample  was 
conf i rmed  by mass  s p e c t r o m e t r y .  

The vacuum pyro lys i s  of (III) was run  in a quar tz  flow r e a c t o r ,  which was connected to a hel ium c ryos ta t  
[1, 2]. The IR s p e c t r a  w e r e  r e c o r d e d  on a H i t a c h i - P e r k i n - E l m e r - 2 2 5  s p e c t r o m e t e r  in the range 4000-450 
c m  -1. 

C O N C L U S I O N S  

The pyro lys i s  of 1 ,1 t3 - t r ime thy l - l - s i l a cyc lobu t ane  in vacuo gave 1 ,1 -d ime thy l - l - s i l ae thy lene ,  which was 
s tabi l ized  in an a rgon  mat r ix  at  10~ and its mos t  intense IR absorp t ion  bands were  recorded:  643.0, 825.2, 
1003.5 c m  -1, which coincide exact ly  with the IR s p e c t r u m  of the s a m e  par t ic le  when obtained by the pyrolys is  
of 1 ,1 -d imethyl -  1-s i lacyclobutane .  
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