
T H E R M A L  R E A R R A N G E M E N T  O F  

T R I M E T H Y L S I L Y L M E T H Y L  D I C H L O R O P H O S P H A T E  

L .  S. Z a k h a r o v ,  T .  D .  E r s h o v a ,  
V.  A .  S v o r e n ,  L .  L .  M o r o z o v ,  
a n d  M. I .  K a b a c h n i k  

UDC 541.11:542.952.1:547.1'128 

The the rma l  decomposi t ion  of t r ime thy l s i ly lme thy l  dichlorophosphate  at 175-200~ leads to the f o r -  
marion of t r imethy l (eh toromethy l ) s i l aue  (I), the usual  decomposi t ion  product  of this type of compound, 
and a subs tant ia l  amount  of d imethyle thylchloros i lane  (II). 

The fo rmat ion  of (II) is apparen t ly  assoc ia ted  with the r e a r r a n g e m e n t  of the carbca t ion  port ion of the 
molecule ,  which cons is t s  in the migra t ion  of one of the methyl  groups to the methylene carbon a tom,  pos -  
s ibly with the s imul taneous  nucleophilic a t tack of the s i l icon a tom by the anion por t ion of the molecule  
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It  is known that a s i m i l a r  r e a r r a n g e m e n t  can occur  by the ionization of t r imethyl (ch loromethyl ) s i l ane  
when heated in anhydrous AICI 3 [1]. 

T r ime thy l s i l y lme thy l  diehlorophosphate  (20.0 g) was heated a t  200-235 ~ for  3.5 h, and the f rac t ion  
with bp 83-90 ~ was dis t i l led  off through a f rae t ionat ing column. The t e m p e r a t u r e  of the react ion  mix tu re  
gradual ly  rose  f rom 175 to 200 ~ Redis t i l la t ion of the dis t i l la te  gave 10.3 g (93%) of product  with bp 89- 
96 ~ which, based  on the NMR* s pec t r a l  data [(~, ppm): (I) 2.68 s (CH2), 0.08 s (CH3); (II) 0.32 s (CH~), 
0.87 m (CH2CH3)] contains 45.6% of (II). 

T r e a t m e n t  of an e the r  solution of the dis t i l la te  with wa te r  gave, along with (I) (2.4 g; 40.7%; bp 97- 
98~ n~  1.4168; ef. [2]) 1.4 g (40%) of te t ramethyld ie thyld is i loxane ,  bp 56 ~ (26 mm);  n~  1.4009; d~ ~ 
0.7974; found: MR 57.98; calculated:  MR 58.03, cf. [3]. NMR* s p e c t r u m  (5, ppm): 0.03 s (CH3), 0.51 
and 0.95 (A3B 2 type of mul t ip le t  of protons  of CH 2 and CH 3 of the ethyl group, respec t ive ly) ,  JH2CCH3 

= 7.7 Hz. The p a r a m e t e r s  of the ethyl group were  obtained by p r o c e s s i n g  the spec t r a  on a Nikolet-1080 
e lec t ron ic  compute r  using the i t e r a t i o n p r o g r a m .  The mul t ip le t  nature  of the s ignals  of the ethyl group c o r -  
responds  to the mul t ip le t  na ture  of the s ignals  that were  ass igned  to the ethyl group of (II) in the spec t ru m 
of the pyro lyza te .  
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