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The r eac t i on  of a lky lch loros i lanes  with organyla lkoxys i lanes  [1-3] p roceeds  e i ther  in the p r e sen ce  
of  ca ta lys t s  o r  a t  high t e m p e r a t u r e s  (under p r e s s u r e ) .  P rev ious ly  it was  shown [4] that  t r ie thyl iodosi lane 
under  mi ld  conditions eas i ly  c leaves  the S i - O - C  and C - O - C  bonds in the absence  of ca ta lys t s .  In the 
p r e s e n t  pape r  we studied the reac t ion  of t r imethyl iodos i lane  (I) with t e t ramethoxysf lane  (IIa) and t e t r a -  
e thoxysi lane (IIb), and a lso  with hexamethoxydis i loxane (IIIa) and hexaethoxydisf loxane (iHb). The fol low- 
Lag r eac t ions  took p lace  in the f i r s t  two cases  

(CH~)3SiI + (RO)~Si -+ (CHs)sSiOSi(OR)~ q- RI 
(U ( n )  ( iv)  

2 (I) ~ (II) -+ [(CH3)aSiO]~Si(OR)2 -[- 2RI 
(v) 

3 (I) q- (II) -+ [(CHs)3SiO]3SiOR -4- 3RI 
(V I ) 

4 (I) -~ (II) -+ [(CH3)sSiOl,Si d- 4RI 
(VII) 

R = CH~ (a), C~H5 (b) 

However ,  when the reac t ion  of (I) with the t e t raa lkoxysf lanes  was studied using var ious  mole  ra t ios  
it p roved  that  the r eac t ion  is not se lec t ive ,  and the p resen ted  schemes  only par t i a l ly  re f l ec t  the c h a r a c t e r  
of  the t r a n s f o r m a t i o n s  that  take p lace .  A mix tu r e  of the t r imethy l s i loxy  der iva t ives  (IV)-(VIII) is f o r m e d  
at  a m o l a r  ra t io  of  fi) :(II) = 1 : 1 ;  2 : 1 ;  3 : 1 .  Toge the r  with them,  hexamethyldis i loxane (HMDS) is a lso  
fo rmed .  When the (I) : (II) mole  ra t io  = 4 : 1 the compounds (VII) and (VIII) a r e  fo rmed  in r e spec t ive  yields  
of 52 and 28% f rom (IIa), and 82 and 18% f rom (lib). As a resu l t ,  the reac t ion  of (I) with t e t raa lkoxysf lanes  
is  a convenient  method for  the p r e p a r a t i o n  of t e t rak i s ( t r imethy ls f loxy)s i l ane  (VII). The yield of the c o r -  
responding  alkyl iodide is near ly  quanti tat ive a t  all  of  the r a t ios  of (I) and (II). The reac t ion  of (I) with (IIa) 
p roceeds  much  m o r e  eas i ly  and quickly than with (IIb). 

The secondary  fo rmat ion  of s i loxane (VIII) can be depicted by the scheme:  

8 (CH~)~SiI + 2 Si(OR), ~ [(CH~hSiOI~SiOSi[OSi(CH~)~]~ + 8 R~ § [(CH,)aSi]~O 
(VIII} 

The fo rma t ion ,  together  with (IV)-(VII), of disf loxane (VIII) cannot be the r e su l t  of (I) r eac t ing  with (VII), 
s ince they do not r e a c t  under the studied condit ions.  Compound (VIII) could eas i ly  be obtained in good yield 
by r eac t ing  (I) with (III). The yield of (VIII) was  98~o f rom flIIa) and 82~o f rom (HIb). 

E X P E R I M E N T A L  M E T H O D  

The GLC de te rmina t ions  were  run  on an LCM-8D chromatograph ,  using a 2 -m long column,  packed 
with 10% PPMS-4  deposi ted on Cel i te ,  and hel ium as  the c a r r i e r  gas.  

T r ime thy l iodos i l ane  (I) was  obtained by r eac t ing  HMDS with a luminum and iodine [5]; the t e t r a a l k o x y -  
s i l anes  (II) were  obtained by r eac t ing  SiC14 with the appropr i a t e  a lcohols ,  while the hexaalkoxydis i loxanes  
(III) w e r e  obtained by the hydro lys i s  of the cor responding  t e t r aa lkoxys i l anes .  All of the s ta r t ing  reagen t s  
we re  ch romatograph ica l ly  pure .  The r eac t ions  were  run  in a d ry  a rgon  a tmosphe re  in a Favor sk i i  f lask  
by heat ing in a s i l icone bath until the f o rm e d  alkyl  iodide ceased  to dist i l l .  
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Reaction of Trimethyliodosilane (I) with Tetramethoxysilane (lla). a) To 10.8 g (0.071 mole) of (Ila) 
at 70~ was added 14.2 g (0.071 mole) of (I) in 30 rain. After distilling off the CH3I (99%), preparative GLC 
was used to isolate and identify compounds (IV)-(VIII) from the reaction mixture (Table 1). 

All of the obtained compounds have identical IR spectra: 1060-1080 cm -I (Si-O, C -O), 840, 1250 
em 4 (CH3-Si). 

b) After distilling off the CH3I (99.5%), when 54.3 g (0.266 mole) of (1) was reacted with 20.3 g (0.133 
mole) of (IIa) the following compounds were identified in the reaction mixture by GLC; (IV) 17.6, (V) 33.0, 
(VI) 28.9, and (VII) 13.5%, and also polysiloxanes, including (VIII) (~7%). 

c) From 27.2 g (0.136 mole) of (I) and 5.17 g (0.034 mole) of (IIa), after distilling off the CH31 (99.8%) 
and vacuum-distillation we isolated 6.73 g (52%) of (VII), 3.72 g (29%) of (VIII), 1.5 g (11.6%) of HMDS, 
and ~ 7% of polysiloxanes. 

Reaction of Trimethyliodosilane (I) with Tetraethoxysilane (lib). a) After heating a mixture of I0.0 
g (0.05 mole) of (I) with 10.4 g (0.05 mole) of (IIb) for i h at i00 ~ with removal of the C2HsI by distillation 
(95% yield), the reaction mixture was separated by preparative GLC ; the yields were: (IX) 44.3%, (X) 
21.2%, (XI) 29%, and polysiloxanes 5.5% (see Table 1). 

b) When 19.2 g (0.096 mole) of (I) was reacted with 5.0 g (0.024 mole) of (lib) for 2 h we isolated 14.0 
g (99%) of C2HsI. Vacuum-distillation of the residue (9.0 g) gave 7.35 g (81.5%) of (VII), 1.35 g (15%) of 
(VIII), and 0.4 g (3.5%) of polysiloxanes. 

Reaction of Trimethyliodosilane (1) with Hexamethoxy- (Ilia) and Hexaethoxydisiloxane (IIIb). a) 
When a mix tu re  of 25 g (0.125 mole)  of (I) and 5.36 g (0.0208 mole) of (IIIa) was heated  at  70 ~ for 45 min 
we isola ted  17.5 g (99%) of CH3I and 12.6 g (98%) of (VIII). 

b) A mix tu re  of 14.2 g (0.072 mole)  of (I) and 4.2 g (0.012 mole) of (lIIb) was heated at  100 ~ for 1 h. 
After  dis t i l l ing off the C2HsI (91% yield) we isola ted  0.14 g (82%) of (VIII), while the res idue  was a mix tu re  
of polys i loxanes  with a va r i ab le  degree  of po lymer iza t ion .  

C O N C L U S I O N S  

The reac t ion  of t r imethy l iodos i l ane  with t e t r aa lkoxys i l anes ,  taken in a 1-3 : 1 mole  ra t io ,  leads  to a 
m ix tu r e  of t r ime thy l s i loxy  de r iva t ives  [(CH3)3SiO]nSi(OR)4_ n with n = 1-4.  Te t r ak i s ( t r ime thy l s i loxy) s i l ane  
(n = 4) is  the ma in  r eac t i on  produc t  a t  a 4 : 1 mole  ra t io  of the r eac tan t s .  I t  is fo rmed  together  with hexa -  
k i s ( t r imethyls i loxy)d is f loxane ,  which was obtained in 82-98% yield when t r imethyl iodos i lane  is r eac t ed  
with a hexaalkoxydis i loxane.  
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3. 
4. 
5. 
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