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Tr ia lkyls i lanes  in the p resence  of an I2-A1 mixture ,  Lewis acids,  and cer ta in  meta ls ,  enter into 
the dehydroeondensation reac t ion  with mono-  and polyhydrie phenols by the scheme:  

nR3SiH q- (HO),C6Hs-n -~ (RsSiO)~C6H6_ ~ ~ nHz 

where n = 1-3 [1-5]. The react ion of t r ia lkyls i lanes  with pentafluorophenol was studied in the present  
paper (Tables 1 and 2). 

The t r ia lkyls i lanes  do not r eac t  with pentafluorophenol,  e i ther  in the absence of a catalyst  o r  in the 
presence  of C6FsONa, anhydrous SnC12 or  ZnC12 (see Table 1). Increas ing  the react ion tempera ture  up to 
146"C also does not lead to the des i red  resul t .  In the presence  of an 12-A1 mixture the react ion proceeds 
with the quantitative evolution of H2, but the yield of R3SiOCsF5 does not exceed 50%. Of the investigated 
cata lys ts  the best  proved to be colloidal Ni, which was obtained by the reduction of anhydrous NiC12 with 
the appropr ia te  t r ia lkyls i lane [3-7]. In the p resence  of this ca ta lys t  the t r ia lkylsf lanes reac t  with penta-  
fluorophcnol without the format ion of side products ,  in which connection the yields of the t r ia lkyl(penta-  
fluorophenoxy)silanes a re  96-99% (see Table 2). We synthesized 13 tr ialkyl(pentafluorophenoxy)silanes.  
Compounds of the indicated type were  previously  unknown. The trialkyl(pentafluorophenoxy)sfianes a re  
co lo r l ess  liquids with a pecul iar  odor .  Thei r  boiling points and re f rac t ive  indices a re  lower,  while the 
density is h igher  than for the corresponding tr ialkylphenoxysilanes.  

EXPERIMENTAL METHOD 

The trialkylsilanes were obtained by the reaction of the apropriate alkylmagnesium halides and hydro- 
ehlorosilanes in ether. Their properties are described in [I, 4, 6-8]. The physical constants and analysis 

TABLE 1. 

R ~ S I H  

(C~Hs)aSiH 
(C~Hs)aSiH 
'(C2Hs)3SiH 
(C~Hs)3SiH 
(C~Hs)aSiH 
(n-CaHT)3SiH 
(n-CaHT)3SiH 
(n-CsHT)3SiH 
(n-C~Hv)aSiH 

Reaction of Tr ia lkylsf lanes  with Pentafluorophenol* 

Catalyst 

C6FsONa 
SnCl~ 
A1 + I~ 
Ni 
CoFsONa 
SnC12 
ZnCI~ 
Ni 

Amount of . I Reaction 
catalyst L " --. ' ,ltempera- 
mote (atom) ~tum *C 
~o . . . . . . .  ! ' 

-- 109--tt0 
5 109--1t0 
6,4 t09--t28 
6,4 t08--t96 
2 tt0--218 
5 446--t48 
6,4 t46--t48 
6,4 t46--t48 
2 146---235 

I Reaction 
h . tune, h 

24 
24 
48 
0,5 
I 
24 
24 
24 
t,25 

__.__Y~, e0 
H, R3SiOC~F, 

0 0 
0 0 
0 9 

i00 49,3 
I00 98,8 

O 0 
0 0 
0 0 

t00 97,6 

*In all of the experiments the mole ratio was ~SiH:HOC~F 5 = 1:1. 
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TABLE 3. P r o p e r t i e s  of Alkyld imethyls i lanes  R(CH3)2SiH 

" Found Empirical Calculated, % 
Bp,*C(p, I ~ a~0 ~o mol. ~ formula mol. R mm of rig) ] n9 ~ z 

I ~ wt. g ~ wt. 

n-C,tt~ [ t72--t73 (768) ] 0,7592 t,&218 53 ,70  t57,9 ] t7,7i C,I-I2~Si, 53,70 t58,36 t7,7/1, 
n-C,aH~, I 7~ (2,5) ] 0,7705 i,4337 67,70 290,3 ~ i~,07 C~ItuSi, 67,65 260,4& it,,Oi 

68 
73 
77 

data for  the p rev ious ly  unknown a lky ld imethy ls i l anes  a r e  given in Table  3. The pentaf luorophenol  was 
pur i f ied  by f rac t ional  d is t i l la t ion and had bp 143" (751 m m ) .  We desc r ibe  one the syn theses  as  an example .  

Tr ie thyl (pentaf luorophenoxy)s i lane .  A mix tu r e  of  5.8 g (0.05 mole)  of t r i e thy ls f lane ,  9.2 g (0.05 
mole)  of pentaf luorophenol ,  and 0.06 g of colloidal  Ni, obtained by the reduct ion of 0.13 g of  anhydrous  
NiC12 with t r i e thy l s i l ane ,  was  heated  until the H 2 evolution ceased  (30 rain). He re  the t e m p e r a t u r e  of ~he 
r eac t ion  mix tu re  r o s e  f rom 110 to 218 ~ and 1.24 l i t e r s  (100%) of H 2 was evolved.  Dist i l la t ion of the r e a c -  
Won mix tu r e  gave 14.7 g (98.8%) of t r iethyl(penimfluorophenoxy)si lane with bp 217-220 ~ (765 ram).  Af te r  
red is t i l l a t ion  it  had the cons tants  indicated in Table  2. 

CONCLUSIONS 

A study was  made  of the ca ta ly t ic  r eac t i on  of t r i a lky l s i l anes  with pentaf luorophenol ,  which leads  to 
the f o m a t i o n  of the p rev ious ly  unknown t r ia lkyl (pentaf luorophenoxy)sf lanes  in up to 99% yield.  Colloidal 
Ni p roved  to be the bes t  ca t a lys t  for  this reac t ion .  
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3. 

4. 

5. 

6. 
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