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ORGANIC P R E P A R A T I O N S  AND PROCEDURES INT.  7( 4), 189-192 (1975) 

STUDIES ON POSITIONAL PROTECTIVE GROUPS. V 1 . l  THE PRE- 

PARATION OF 2,6-DICHLORO- AND 2,6-DIBROMOPHENOL FROM 

THE CORRESPONDING TETRAHALOGEN SUBSTITUTED BISPHENOL A.  

* 
M. T a s h i r o  , H .  Watanabe and K .  O e  

Research I n s t i t u t e  of I n d u s t r i a l  S c i e n c e ,  

Kyushu U n i v e r s i t y ,  Hakozaki , Higashi -ku ,  

Fukuoka 812, Japan  

2,6-Dichloro-  and 2,6-dibromophenol are e a s i l y  p r e p a r e d  

by t h e  A 1 C 1 3  o r  A1C13-CH3N02 c a t a l y z e d  t r a n s a l k y l a t i o n  of 4-r- 
n 

bu ty lha lopheno l s  i n  benzene.' 

w i th  A1C13catalyst  i n  benzene ,  phenol  was o b t a i n e d  i n  good 

When Bisphenol  A was t r e a t e d  

3 y i e l d .  Th i s  r e s u l t  s u g g e s t s  t h a t  Bisphenol  A as w e l l  as 4 - t -  

bu ty lpheno l  might  be a good s t a r t i n g  compound t o  p r e p a r e  2 , 6 -  

AlCl3 - 
in benzene 

X CH3 X 

I I1 

a :  X = C 1  : b:  X = B r  
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TASHIRO, WATANAEIE AND OE 

d iha lopheno l s .  W e  now r e p o r t  t h e  p r e p a r a t i o n  o f  2 ,6 -d ich lo ro -  

( I I a )  and 2,6-dibromophenol ( J I b )  from 3 , 3 ' , 5 , 5 ~ - t e t r a c h l o r o -  

( I a )  and - te t rabromo-bisphenol  A ( I b )  by t h e  t r e a t m e n t  w i t h  

A l C l  i n  benzene.  3 
Treatment  o f  I a  w i t h  A 1 C 1 3  c a t a l y s t  i n  benzene a t  50 

0 

f o r  

5 h r  gave t h e  expec ted  I I a  i n  85% y i e l d ;  however, 2 ,2-d iphenyl -  

propane,  which would also be  expec ted  t o  form, w a s  n o t  i s o l a t -  

ed  b u t  a s m a l l  amount o f  unexpected diphenylmethane and t h e  

u n i d e n t i f i e d  a r y l a l k a n e s  were d e t e c t e d  by VPC a n a l y s i s .  I n  

c a s e  o f  I b ,  n o t  o n l y  t h e  expec ted  I I b  b u t  a l s o  2-bromophenol 

and bromobenzene w e r e  o b t a i n e d  i n  6 7 % ,  6 %  and 5% o f  y i e l d s  

r e s p e c t i v e l y .  The l a s t  t w o  might  b e  formed from t h e  t r a n s -  
.. L brominat ion  o f  t h e  former ( I I b )  as r e p o r t e d  p r e v i o u s l y .  

A IC13 
Ib > IIb 

in benzene 

AICL3 
IIb ,-> 

in benzene 6 *) Br + 

EXPERIMENTAL 

A l l  m e l t i n g  and b o i l i n g  p o i n t s  are uncor rec t ed .  I R  

s p e c t r a  were measured as K B r  p e l l e t s  on a Nippon Bunko I R - A  

s p e c  trophotome te r  . 
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THE PWPAFUTION OF 2,6-DICHMRO- AND 2,6-DIBROMOPKENOL 

A n a l y t i c a l  Procedure.-  The a n a l y s e s  w e r e  c a r r i e d  o u t  by gas  

chromatography us ing  a Yanagimoto Gas Chromatograph, Yanaco 

Y R - 1 0 1 :  column, 30% high  vacum s i l i c o n  g r e a s e ,  75 c m ;  i n c r e a s e  

r a t e  of column t empera tu re ,  1 2  /min, carr ier  g a s ,  hydrogen, 

30 ml/min. 

0 

From t h e  a r e a s  o f  i n d i v i d u a l  peaks ,  m o l e  8 f i g u r e s  w e r e  

c a l c u l a t e d  f o r  each p roduc t  a f t e r  t h e  r e l a t i v e  response  d a t a  

had been determined by t h e  i n t e r n a l  s t a n d a r d  method. N i t ro -  

benzene w a s  used as an i n t e r n a l  s t a n d a r d .  

Ma te r i a l s . -  Bisphenol A of commercial g rade  w a s  used w i t h o u t  

f u r t h e r  p u r i f i c a t i o n .  3 , 3 ' , 5 , 5 ' - t e t r a c h l o r o -  ( Ia )  and - te t ra-  

bromo-bisphenol A ( I b )  w e r e  p repa red  from Bisphenol  A accord- 

i n g  t o  t h e  r e p o r t e d  method and p u r i f i e d  by r e c r y s t a l l i z a t i o n :  

I a :  mp. 161-162  , lit. mp. 1 6 2 - 1 6 3  . I b :  mp. 136-137 , lit. 

mp. 136-137 . Aluminum c h l o r i d e  w a s  p u r i f i e d  by sub l ima t ion  

j u s t  p r i o r  t o  use .  

0 0 0 4 5 

0 

2,6-Dichlorophenol ( I I a ) . -  To a s o l u t i o n  of 2 9 . 4  g ( 0 . 1  mole) 

o f  I a  i n  250 m l  of benzene was added 2 9 . 2  g ( 0 . 2 2  mole) of 

A 1 C 1 3 ,  and t h e  r e a c t i o n  mixture  was shaken a t  50 f o r  5 h r  

and quenched w i t h  2 0 0  m l  o f  d i l u t e  hydroch lo r i c  a c i d  (1:l). 

The o r g a n i c  l a y e r  was s e p a r a t e d  and e x t r a c t e d  w i t h  1 0 %  sodium 

hydroxide and t h e  aqueous e x t r a c t  w a s  a c i d i f i e d  w i t h  1 0 %  

0 

hydroch lo r i c  a c i d .  A f t e r  e x t r a c t i o n  w i t h  d i e t h y l  e t h e r  and 

dry ing  (sodium s u l f a t e )  , t h e  e t h e r e a l  e x t r a c t  w a s  d i s t i l l e d  t o  

a f f o r d  2 4 . 4  g (86%) of I I a ,  mp. 64-65 , i t s  I R  spectrum was 
0 

i d e n t i c a l  w i t h  t h a t  of an a u t h e n t i c  sample.' 

Small amounts of diphenylmethane and t h e  o t h e r  u n i d e n t i -  

f i e d  a r y l a l k a n e s  w e r e  d e t e c t e d  by t h e  VPC a n a l y s i s  of t h e  

191 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
0
3
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



I A S H I R O ,  WATANABE AND OE 

r e s i d u a l  o r g a n i c  l a y e r  e x t r a c t e d  w i t h  1 0 %  sodium hydroxide.  

2,6-Dibromophenol (JI b )  .- S i m i l a r l y  a s o l u t i o n  of 4 7 . 2  g ( 0 . 1  

mole) of I b  and 29.2 g ( 0 . 2 2  mole) of A1C13  i n  250 m l  o f  ben- 

z e n e  w a s  shaken a t  50 f o r  2 h r ,  and then  it was t r e a t e d  and 

worked up a s  desc r ibed  above a f f o r d i n g  34.3 g ( 6 7 % )  of II b ,  

mp. 57-59 , accompanied by 6 %  of 2-bromophenol, bp. 194-195 / 

760 mmHg. The I R  s p e c t r a  o f  t h e  bo th  compounds w e r e  i d e n t i c a l  

0 

0 0 

L with  t h e s e  of t h e  a u t h e n t i c  samples. 

Bes ides  diphenylmethane and t h e  u n i d e n t i f i e d  a r y l a l k a n e s  

desc r ibed  above , bromobenzene was d e t e c t e d  i n  abou t  5% y i e l d  

by t h e  VPC a n a l y s i s  o f  t h e  r e s i d u a l  o r g a n i c  l a y e r  e x t r a c t e d  

wi th  1 0 %  sodium hydroxide.  
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