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ORGANIC PREPARATIONS ANTI PROCEDUWS INT.  7(5) ,  255-259 (1975) 

POSITIONAL PROTECTIVE GROUPS WI . PREPARATION 
OF 2-HYDROXY-3,2'-DIMETHYLDIPHENYL ETHER WITH 
- t-BUTYL GROUP AS A POSITIONAL PROTECTIVE GROUP. 

* 
M. Tashiro , H. Watanabe, K. Oe and 0. Tsuge 

Research Institute of Industrial Science, 
Kyushu University, Higashi-Ku, Hakozaki, 

Fukuoka 812, Japan 

The oxidative coupling of 4-&-butyl-~-cresol (I) by chlo- 

rani1 to 5,5'-di-(~-b~tyl)-3,3~-dimethyl-2,2~-dihydroxybiphenyl 

(n: ) , previously reported2 with VC14 as the coupling agent, 
has been investigated. The transalkylation of 2-hydroxy-5,4'- 

di-(~-butyl)-3,2'-dimethylbiphenyl (II) formed as a by-product, 

was studied in order to establish its structure and to deter- 

cH9 I 

m 

160°, ' 
I1 III 

AICI3 > 
in benzene 

I V  
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T A S H I R O ,  WATANABE, OE AND ‘PSUGE 

mine i f  t h e  - t - b u t y l  group c o u l d  s e r v e  a s  a p o s i t i o n a l  p r o t e c -  

t i v e  group f o r  t h e  s y n t h e s i s  o f  d i a r y l  e t h e r s .  
0 

When I was h e a t e d  w i t h  c h l o r a n i l  a t  160  f o r  1 h r ,  IT and 

IU were o b t a i n e d  i n  39 and 15% y i e l d s  r e s p e c t i v e l y .  The 

s t r u c t u r e  of  IU was conf i rmed by i t s  s p e c t r a l  d a t a  and t h e  

r e s u l t  o f  i t s  A1C13 c a t a l y z e d  t r a n ~ a l k y l a t i o n ~  t o  a f f o r d  2- 

hydroxy-3 , 2 -d imethyld iphenyl  e t h e r  (lV ) and t -bu ty lbenzene  i n  

7 6  and 78% y i e l d s  r e s p e c t i v e l y .  An a u t h e n t i c  sample o f  lV w a s  

p repa red  a s  shown below. 

I 

t 

V 
Our r e s u l t s  i n d i c a t e  t h a t  t h e  t - b u t y l  group can  be  u s e f u l  

a s  a p o s i t i o n a l  p r o t e c t i v e  group i n  t h e  p r e p a r a t i o n  o f  d i a r y l  

e t h e r s  s i n c e  t r a n s a l k y l a t i o n  of t h e  &-butyl  group o c c u r r e d  

w i t h o u t  c l eavage  o f  t h e  e t h e r  bonds .  I n  a d d i t i o n ,  IV may 

e a s i l y  be  o b t a i n e d  i n  two s t e p s  from I ,  a l b e i t  i n  l o w  y i e l d ,  

wh i l e  t h e  a u t h e n t i c  s y n t h e s i s  gave e s s e n t i a l l y  t h e  same y i e l d  

of  lV b u t  i n  f i v e  s t e p s .  - 
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PREPARATION OF 2-HYDROXY-3,2'-DIMETHYLDIPHENYL ETHER 

EXPERIMENTAL 

G e n e r a l  E x p e r i m e n t a l . -  A l l  m e l t i n g  p o i n t s  a re  u n c o r r e c t e d .  I R  
s p e c t r a  w e r e  measured  as  KBr p e l l e t s  o n  a Nippon Bunko I R - A  
s p e c t r o p h o t o m e t e r  a n d  NMR s p e c t r a  were d e t e r m i n e d  a t  60MHz 
w i t h  a H i t a c h i  R-20 J#MR s p e c t r o m e t e r  w i t h  TMS as  a n  i n t e r y a l  
s t a n d a r d .  4 - t - b u t y l  - a n d  4-butyl-6-bromo-2-methylphenol by 
t h e  r e p o r t e d  method.  Commercial g r a d e  c h l o r a n i l  w a s  u s e d  w i t h -  
o u t  p u r i f i c a t i o n .  
p r i o r  t o  u s e .  

O x i d a t i v e  c o u p l i n g  r e a c t i o n  o f  I w i t h  c h l o r a n i 1 . -  A m i x t u r e  

of 20 g ( 1 2 2  mmoles) of I a n d  16 .9  g ( 6 0 . 5  moles)  o f  c h l o r a n i l  

w a s  h e a t e d  a t  160 f o r  1 h r ,  t h e n  t h e  r e a c t i o n  m i x t u r e  w a s  

c o o l e d  t o  room t e m p e r a t u r e  and  w a s  e x t r a c t e d  w i t h  200 m l  o f  

p e t r o l e u m  e t h e r  (bp .  35-60 ) l e a v i n g  1 2 . 8  g ( 8 5 % )  o f  t e t r a -  

c h l o r o h y d r o q u i n o n e .  The ex t r ac t  w a s  c o n c e n t r a t e d  t o  o n e - t e n t h  

i t s  volume and t h e  r e s i d u a l  s o l u t i o n  w a s  chromatographed  on 

a l u m i n a  w i t h  b e n z e n e  as t h e  e l u e n t  t o  a f f o r d  7.7 g ( 3 9 % )  o f  

ll and 2.97 g ( 1 5 % )  of m .  The s t a r t i n g  mater ia l ,  I w a s  re- 
c o v e r e d  i n  2 2 %  of y i e l d .  

m: bp .  1 6 4  / 2 nunHg, p a l e  y e l l o w  l i q u i d .  

Anal .  ~ C a l c d  f o r  C 2 2 H 3 0 0 2 :  C ,  80 .93;  H ,  9 .26 .  

Found: C ,  81 .01;  H ,  9 . 2 9 .  

A1C13  w a s  p u r i f i e d  by s u b l i m a t i o n  j u s t  

0 

0 

0 

I R  c m - l :  3560 ( J O H ) .  NMR ( C D C 1 3 ) &  ppm: 1.16 ( 9 H ,  s ,  C(C€13)3),  

1 . 2 7  ( 9 H ,  s ,  c ~ ( C € I ~ ) ~ ) ,  2 .23  (6H, s ,  C H 3 ) ,  5 . 2 8  ( l H ,  s ,  OH) and 

6.75-7.09 (5H, m,  aromatic p r o t o n s ) .  

T r a n s a l k y l a t i o n  r e a c t i o n  of m. -  A f t e r  a s o l u t i o n  o f  1 0 0  mg 

( 0 . 3 8  mmole) o f  III i n  3 m l  of b e n z e n e  i n  t h e  p r e s e n c e  o f  1 7 0  mg 

( 1 . 2 7  mmole) o f  A l C 1 3  w a s  s h a k e n  a t  50 f o r  1 h r ,  t h e  r e a c t i o n  

m i x t u r e  w a s  quenched  w i t h  1 0  m l  o f  6N H C 1  and e x t r a c t e d  w i t h  

t h r e e  t i m e s  w i t h  5 m l  of b e n z e n e .  The b e n z e n e  s o l u t i o n  w a s  

d r i e d  o v e r  sodium s u l f a t e  a n d  t h e  s o l v e n t  and  s m a l l  amount o f  

0 

t h e  produced  - t - b u t y l b e n z e n e  were d i s t i l l e d  i n  v a c u o ,  a f f o r d i n g  
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TASHIRO, WAIIANABE, OE AND TSUGE 

66 mg (76%) of IY; it was purified by the preparative gas chro- 

matographic method to yield a colorless liquid. 

Anal. - Clacd for C14H1402: C, 78.48; H, 6.59. 

Found: C, 78.76; H, 6.64. 

IR cm-l: 3500 ($OH). NMR (CDC13) Sppm: 2.25 (6H, S ,  CH3) r 5.41 

(lH, s ,  OH) - and 6.16-7.36 (7H, m, aromatic protons). 

6-Bromo-2-methylpheno16 and 6-bromo-2-methylanisole. - A mixture 

of 15 g (62 moles) of 6-bromo-4-~-butyl-~-cresol and A1C13- 

CH3N02 (10 9/18 g ) catalyst7 in 170 ml of benzene was shaken 

at 50 for 30 min and the reaction mixture was quenched with 

150 m l  of 6N HC1 and the organic layer was separated. The 

water layer was extracted twice with 100 ml of benzene and 

the combined organic solution was extracted three times with 

10% NaOH solution. The alkaline solution was acidified with 

10% hydrochloric acid and extracted three times with 50 ml of 

benzene. The benzene solution was dried over sodium sulfate 

0 

and distilled under reduced presure affording 7.6 g (66%) of 

6-bromo-2-methylpheno1, bp. 86-90 / 20 mmHg, lit. , bp. 206- 

207 / 740 mmHg. When it was treated with dimethyl sulfate in 

alkaline solution under usual condition , 6-bromo-2-methyl- 
anisole was obtained in 78% yield. 

2-Methoxy-3,2'-dimethyldiphenyl ether.- A mixture of the 

potassium salt of 2-cresol [prepared from 1.6 g (15 moles) 

of 2-cresol and 0.6 g of K in 6.5 ml of MeOH], 3.00 g (15 mmoles) 

of 6-bromo-2-methylanisole and 40 mg of Cu powder was heated 

at 160 for 3 hr and then at 190 for additional 3.5 hr. The 

reaction mixture was extracted with diethyl. ether and the 

ethreal solution (dried over sodium sulfate) was evaporated 

0 8 

0 

9 

0 0 
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PREPARATION OF ~-HYDROXY-~,~'-DIM~THYIJDIP,HENYL ETHER 

and t h e  r e s i d u e  w a s  d i s t i l l e d  t o  g i v e  1 . 3  g ( 3 8 % )  o f  2-methoxy- 

3 , 2 ' - d i m e t h y l d i p h e n y l  e t h e r  (a ) , bp.  120/2 mmHg. 

D e m e t h y l a t i o n  of 2-methoxy-3,2'-dimethyldiphenyl e t h e r . -  A 

m i x t u r e  of 200 mg of VI ( 0 . 8 8  m m o l e )  a n d  h y d r o i o d i c  a c i d  

( d : 1 . 7 )  1 . 6  g w a s  h e a t e d  a t  170 f o r  3 h r ,  t h e  r e a c t i o n  m i x t u r e  

w a s  e x t r a c t e d  w i t h  d i e t h y l  e t h e r  a n d  t h e  e t h e r e a l  e x t r a c t  w a s  

d r i e d  over sodium s u l f a t e .  E v a p o r a t i o n  of t h e  s o l v e n t  i n  v a c u o  

a f f o r d e d  150 mg ( 8 0 % )  of a pale y e l l o w  l i q u i d  which  w a s  i d e n t i -  

c a l  i n  a l l  r e s p e c t s  w i t h  N d e s c r i b e d  above. 

0 
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