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STUDIES ON POSITIONAL PROTECTIVE GROUPS 111. 

A NEW PREPARATIVE METHOD FOR CHLOROPHENOLS 

WITH THE BROMO GROUP AS A PROTECTIVE GROUP.' 

* 
M. Tashi ro  , H. Watanabe and 0. Tsuge 

Research I n s t i t u t e  of I n d u s t r i a l  Science,  
Kyushu Univers i ty  , Hakozaki, Higashi-ku, 

Fukuoka 812 , JAPAN 

The aluminum c h l o r i d e  c a t a l y z e d  t ransbrominat  ion  of 

bromophenols as a s i d e  r e a c t i o n  during t h e  t r a n s a l k y l a t i o n  

of alkylbromophenols has  been previous ly  reported.2 

r e s u l t  seemed t o  suggest  t h a t  t h e  group might s e r v e  as a 

p r o t e c t i v e  group f o r  t h e  p r e p a r a t i o n  of c e r t a i n  a romat ic  

compounds. 

This  

I 11 

a :  R = H  , b : R = C H 3  

Br 

I11 

An at tempt  t o  p r e p a r e  2,6-dichloro-3-methylphenol ( IIb ) 

from 4-~-butyl-2,6-dichloro-3-met hylphenol by t h e  t r a n s -  

a l k y l a t i o n  d i d  not s e e m  t o  be a p r a c t i c a l  method because t h e  

s t a r t i n g  compound 3-methyl-4-t-butylphenol could not  b e  
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M. TASHIRO, H. WATANABE AND 0. TSUGE 

obtained by t h e  Fr iede l -Craf t s  2-butylat ion of m-cresol (3- 

methyl-6-t-butylphenol w a s  t h e  main product ) .  Although t h e  

format ion of I Ib  from 3,5-dichloro-4-hydroxy-2-methylbenzene- 

su l fonic  ac id  by t h e  desulfonat ion w a s  reported as  a p r i v a t e  

c o m m ~ n i c a t i o n , ~  a d e t a i l e d  procedure i s  not ava i l ab le .  

3 

W e  now descr ibe  a new method f o r  t h e  prepara t ion  of 

2,6-dichloro- ( I I a )  and 2,6-dichloro-3-methylphenol ( I I b )  

from 2,6-dichloro-4-bromo- ( I a )  and 2,6-dichloro-4-bromo-3- 

methylphenol ( Ib)  by transbromination i n  toluene’ a t  50° 

f o r  2 hr .  The expected products ,  IIa and I I b  w e r e  i so l a t ed  

i n  78 and 70% respec t ive ly  wi th  concurrent formation of a 

mixture of bromotoluenes ( I11 ) . 

EXPERIMENTAL 

A l l  t h e  melting ,and bo i l ing  po in t s  are  uncorrected.  I R  

spec t ra  w e r e  measured as KBr p e l l e t s  on a Nippon Bunko IR-S 
spectrophotometer and mass spec t r a  w e r e  obtained on a Hitachi  
RMS-4 m a s s  spectrometer with a d i r e c t  i n l e t  ( i on iza t ion  
energy 70 e V ) .  NMR spec t ra  w e r e  determined a t  60 MHz with a 
Hitachi  R - 2 0  NMR spectrometer with TMS as i n t e r n a l  reference.  

Material.- 4-Bromo-2,6-dichloro- ( Ia )  and 4-bromo-2,6-di- 

chloro-3-methylphenol ( Ib) w e r e  prepared from 4-brom0-~ and 

4-bromo-3-methylphen01~ according t o  t h e  reported method and 

pu r i f i ed  by r ecys t a l l i za t ion :  Ia: mp. 64-6S0, l it .  , mp. 8 

66.5O, Ib:  mp. 73-74O, lit. 9 , mp. 65O. 

Aluminum chlor ide  w a s  p u r i f i e d  by sublimation j u s t  pr  t o r  

t o  use. 

Preparat ion of 1Ia.- A so lu t ion  of 10  g (41 mmol) of I a  and 
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A N E W  PREPARATIVE METHOD FOR CHLOROPHENOLS 

10 g (75 mmol) of AlC13in 135 m l  of to luene  w a s  shaken a t  50° 

f o r  2 hr .  and t h e  reac t ion  mixture w a s  quenched with 100 m l  

of hydrochloric a c i d  (1:l). The organic layer  w a s  separeted 

and ex t rac ted  with 10% sodium hydroxide and t h e  aqueous 

ex t rac t  w a s  a c i d i f i e d  with 10% hydrochloric acid.  After 

ex t r ac t ion  with d i e t h y l  e ther  and drying (sodium s u l f a t e ) ,  

t h e  e the rea l  ex t rac t  w a s  evaporated and t h e  res idue  d i s t i l l e d  

t o  afford 5.2 g (78%) of I I a ,  bp. 115-120°/25 mm; mp. 64-6S0, 

l i t .  , mp. 64-65O, i t s  in f r a red  spectrum w a s  i d e n t i c a l  wi th  

t h a t  of an  au thent ic  sample. 

2 

2 

D i s t i l l a t i o n  of t h e  r e s i d u a l  organic layer  ex t r ac t ed  

with 10% aqueous sodium hydroxide gave 5.4 g (74%) of 111, 

bp. 85-90°/25 mm. 

Preparat ion of 1Ib.- A so lu t ion  of 12 g (47 mmol) of Ib  and 

11.3 g (85 mmol) of A l C l  i n  160  m l  of to luene  w a s  shaken a t  

50° f o r  2 hr. ,  t h e  r eac t ion  mixture w a s  then t r e a t e d  and 

worked up as descr ibed above. 

3 

D i s t i l l a t i o n  a f forded  5.8 g (70%) of I I b  and 6.0 g 

I I b :  bp. 84-88O/2 mm, mp. 27-28 , l i t .  , 0 4 (72%) of 111. 

mp. 28.5O. 

Anal. Calcd. f o r  C H C 1  0: C ,  47.49; H, 3.42. 

Found: C ,  47.47; H,  3.47. 
7 6  2 - 

+ 
I R  cm": 3360 ( v O H ) .  Mass spectrum m / e :  177 ( M  ) .  

NMR spectrum (CC1 ) :  6 2.3 ( 3 H ,  s ,  W3), 5.9 ( i H ,  s, OH) 
and 6.6-7.3 (2H, dd, aromatic pro tons) .  

4 
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