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The ha logen-me ta l  exchange reac t ion  is a convenient  method for  the p r epa ra t i on  of a ry l l i th ium com-  
pounds [1]. Its a t t empted  use  to obtain a r o m a t i c  organol i th ium compounds that contain the t r ime thy l s i l oxy  
group as one of the subst i tuents  p roved  unsuccessfu l .  Vigorous reac t ion  occurs  when an o -b romophenoxy-  
t r ime thy l s i l ane  in the s e r i e s  of subst i tuted o -b romophenoxy t r ime thy l s i l anes  is t r ea t ed  with n-butyl i i th ium,  
which gives ,  instead of the expected a ry l l i th ium compound, the Li sa l t  of the i s o m e r i c  hyd roxya roma t i c  
compound, which contains the t r ime thy l s i ly l  group in the a r o m a t i c  r ing.  The reac t ion  p roceeds  exceedingly 
fas t  and is comple ted  s imul taneous ly  with the t e rmina t ion  of adding the n-butyl l i th tum.  

Br OLi R~ 
\ \ / 

( C H s ) ~ S i O _ G _ R 1  .n-c~g.Li_. ( C H a ) 3 S i - - ~  

/ \ 
R~ R x 

( I ) - - ( IV)  (V)--(VlII ' )  

R l = (CHa)aC, R~ = H (I), (V); R 1 = R~ = (CH~)3C (lI),  (VI); 

R 1 - -  Br, R ~ =  (CH3)aC (III) ,  (VII); RI -=  R e = Br (IV), (VIII).~ 

According to [2], benzyloxyt r ie thy ls i l ane  when t r ea t ed  with excess  t e r t -bu ty l I i th ium is conver ted  to 
the  i s o m e r i c  ~ - t r i e thy l s i l y lbenzy l  alcohol; it is pos tula ted  that  the carbanion,  fo rmed  by meta la t ion ,  m i -  
g r a t e s  to the m o r e  s tab le  alkoxy anion. The obse rved  1,2-anionic r e a r r a n g e m e n t :  a lkoxys i lane- (~-s i ly l -  
carbinol  is f o rma l ly  analogous to the Wittig r e a r r a n g e m e n t  

(CHs)sCLi @ 
C~HsCH2OSi(C2H~)3 - - ~  C,HsCHOSi(C2Hs)3 ----* C6HsCHO ~ 

I 
Si(C~Hs)a 

The reac t ion  product  of 2 - b r o m o - 4 , 6 - d i - t e r t - b u t y l p h e n o x y t r i m e t h y l s i l a n e  (II) with the an ion- rad ica l  
of sodium naphthalene under  conditions that lead to the carbanion  of the a ry loxys i l ane  is the Na sa l t  of 2- 
hyd roxy -3 ,5 -d i - t e r t - bu ty lpheny l t r ime thy l s i l ane .  This  t es t i f i es  to the fact  that the migra t ion  of the o rgano-  
s i lyl  group p recedes  the fo rmat ion  of the cor responding  earbanion  

Br ONa R x 
xX 2C10R~Na+ '2 X / 

( C I ~ ) 3 S i O - - ~ - - t t l - -  (Ctt3)~SiO--~--R1 ---~ (Cr i3 )3s i - -~  
/ / \ 

R 1 (II) Rt R~ 
�9 R1 (CH3)zC 

As a resu l t ,  the reac t ion  d i scovered  by us r e p r e s e n t s  the 1,3-anionic r e a r r a n g e m e n t :  phenoxysf lane-hy-  
droxyphenyls i lane ,  which is a l so  caused  by a migra t ion  of the carbanion to the hydroxy anion. 

1,3-Anionic r e a r r a n g e m e n t  with a migra t ion  of the t r ime thy l s i l y l  group,  which p roceeds  in the s a m e  
direct ion,  i . e .  f r o m  oxygen to carbon,  was obse rved  p rev ious ly  when hexamethyld is i loxane  was r eac ted  
with t e r t -bu ty l l i th ium in the p r e s e n c e  of t e t r amethy le thy lened iamine  (TMEDA) [3] 

(CHs),CLi 
(CH3)3SiOSi(CH3)3 T M E D A  9 CH~ (CH3)I SiOSi (CH3)3 ~ (CHs)3 Si (CH3)~SiO e 
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T A B L E  2 

Com- ~'~ 
pound 

(V)  * 95 
( V l )  * 95 

( V l l )  * 85 
(VIII) * 92 

(X) * 90 
( X l l I )  * 96 
(XIV) * 95 

Found, % 
'*~P" C 

76--77 170,26 
70--72 |73,i0] 
52--53 ]5i,46] 
56--57 /33,4ol 
63--64 176,83 I 

157--159182,221 
i50--i51168,97 ] 

H [ Si 
1 

9 93 12 71 ] 
o',95 <8 1 
7,051 9,2,1 
3,881 8.4ol 
9,7i I 8133] 
7,30 6.23 
5,6.~ ~;62 

Empirical Calculated,% 

formula 1 
C H Si  B r  

9,97 [2.63 -- 
0,86 0,08 -- 
7,03 9,3226,52 
3,73 8,67149,3i 
9,47 8,251 -- 
7,t5 6,65 -- 
5,58 5,76i6,39 

Br  

-- [ C,ag2zOSi 70,21 

l 

I ClvH300Si 73,31 
~577 ClaH2tSiBrO 51,85 
r CgH1~SiBr20 33,36 

C=2Ha20 Si 77,58 
16751 C~gHaoOSi 82,22 CzsH~TSiBrO 68,98 

[4] 
DI 

The  i n t r a m o l e c u l a r  m e c h a n i s m  pos tu la ted  by Wes t  [2] fo r  r e a r r a n g e m e n t s  of this  type ,  Which in- 
e ludes  invo lvement  of the pen t acoo rd ina t i on  s i l i con  a tom in the t r a n s i t i o n  s ta te ,  is appa ren t ly  a t so  val id  
f o r  the  r e a r r a n g e m e n t  of the a r y l o x y s i l a n e s .  However ,  men t i on  should  be  m a d e  of the d i f f e r ence  in the  
condi t ions  and d e g r e e  of p r o g r e s s  of the  t h r e e  men t ioned  examples  of the r e a r r a n g e m e n t s .  In the  e x a m -  
pies  d e s c r i b e d  by Wes t  a subs tan t i a l  exces s  of  t e r t - b u t y i l i t h i u m  or  of the  complex  of t e r t - b u t y l l i t h i u m  
with TMEDA is used;  the 1,2-  and 1 , 3 - m i g r a t i o n s  of the o rganos i l y l  g roups  to b e n z y l o x y t r i e t h y l s f l a n e  
and h e x a m e t h y l d i s i l o x a n e  p r e c e d e  the me ta t a t i on  of the spa -hyb r id i zed  c a r b o n  a tom,  while the  d e g r e e  of 
p r o g r e s s  of the anionic  r e a r r a n g e m e n t s  of Wes t  depends on the  length of r e a c t i o n  with the me ta l a t i ng  agent .  

The  r e a c t i o n  of o - b r o m o p h e n o x y s f l a n e s  with n -bu ty I l i t h ium leads  to the f o r m a t i o n  of  the c a r b a n i o n  
at the  sp2 -hybr id i zed  c a r b o n  a tom,  p r o c e e d s  with exceeding  speed,  is a c c o m p a n i e d  by  the  evolut ion of 
hea t ,  and does not r e q u i r e  amoun t s  of the o rgano l i t h ium r e a g e n t  tha t  exceed  the s t o i e h i o m e t r i c  amount .  
As a ru le ,  the  y ie lds  of the  r e a r r a n g e d  p r o d u c t s  a r e  quant i ta t ive .  The  c o m p a r a t i v e  data  on the  r e a r r a n g e -  
m e n t  condi t ions  and y ie lds  of  r e a r r a n g e d  p r o d u c t s  a r e  g iven  in Tab le  1. 

The r e a c t i o n  of 2 , 4 - d i b r o m o - 6 - t e r t - b u t y l p h e n o x y t r i m e t h y l s f l a n e  (III) and 2 , 4 , 6 - t r i b r o m o p h e n o x y t r i  L 
m e t h y l s i l a n e  (IV) with n -bu ty l l i t h ium r e v e a l e d  that  the p r o g r e s s  of the r e a r r a n g e m e n t  is independent  of 
the  tota l  n u m b e r  and pos i t ion  of the b r o m i n e  a t o m s  subs t i tu ted  in the  a r o m a t i c  r ing .  When o-  and p - b r o m o  
a t o m s  a r e  s i m u l t a n e o u s l y  p r e s e n t  the  r e a r r a n g e m e n t  leads  exc lus ive ly  to the  o - i s o m e r s  (VII) and (VIII). 

The  pheny l d i m e t hy l -  and t r i p h e n y l a r y l o x y s i l a n e s  (IX)-(XI) r e a r r a n g e  in the s a m e  m a n n e r  as  the  t r i -  
m e t h y l a r y l o x y s i l a n e s .  It is diff icul t  to e s t i m a t e  the r e l a t i v e  m i g r a t i o n  capac i ty  of  the t r i m e t h y l s i t y l ,  
pheny ld ime thy l s i l y l ,  and t r i pheny l s i ly l  g roups  due to the high r e a c t i o n  r a t e  with n -bu ty l l i t h ium 

Br OLi R I 
\ \ / 

CdI~ (Ctla)2Si N/N~/X/ C~][Is(Clta)>':,iO ~ - - R  1 7~-c~ltd~i 

/ \ 
1/1 (IX) (X) It 1 

Br OLi Rz 
\ 

( C 6 ~ f + S i O - - ~ - - m  ) / ~  ' ~ (CGIIr,);~5i.--(.\//,~_ 
h\ t /  

/ \ 
1~2 R1 

(xu, (xH) (xHi), (xiv) 
B I - (CHa)aC, R2=CIta (XI), (xIIr); l~r (XII), (XIV) 

EXPERIMENTAL METHOD 

All of the reactions of the o-bromophenoxysilanes with n-butyllithium were run under the same con- 
ditions as described below. 

Reaction of 2-Bromo-4-tert-butylphenoxytrimethylsflane (I) with n-Butyllithium. To 6.4 g (0.02mole) 

of phenoxysilane (I) in 20 ml of absolute ether was added in drops 15.2 ml of a 1.4 N solution of n-butyl- 

lithium (0.02 mole) in n-hexane. The reaction was run in an argon atmosphere, with stirring and cooling, 

The cooled reaction mixture was hydrolyzed with saturated aqueous NH4CI solution and then 30 ml of ether 

was added, and the mixture was stirred for another 5 rain. The organic layer was separated, dried over 

MgSOr and the solvent was removed in the vacuum of a water-jet pump. The residue is 2-hydroxy-5- 

tert-butylphenyltrimethylsilane (V)* with mp 76-77 ~ (from n-hexane) (el. [4]). The yield of (V)* was 4.5 
g (95%). 

The rearrangement products or substituted o-hydroxyphenylsilanes are listed in Table 2. 
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C O N C L U S I O N S  

1. The reac t ion  of subst i tu ted o -b romophenoxys i l anes  with n-butyl l i th ium leads to the li thium sa l t s  
of subst i tu ted  o -hydroxyphenyls i l anes .  

2. The fo rmat ion  of the li thium sa l t s  of subst i tuted o-hydroxyphenyls i lanes ,  instead of the expected 
a r o m a t i c  organol i th ium compounds,  is explained by anionic r e a r r a n g e m e n t ,  where  1 ,3 -migra t ion  of the 
organos i ly l  groups  occu r s .  

1~ 
2. 
3. 
4. 
5. 

6. 
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