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SELECTIVE PREPARATION. 4 4 .  

PREPARATION O F  4-HYDROXYPHENYL PHENYL THIOETHER USING 

- t-BUTYL FUNCTION AS A POSITIONAL PROTECTIVE GROUP' 

Submi t t ed  by Masashi T a s h i r o *  and  Haruo Yoshiya 
(1/28/83 1 

Resea rch  I n s t i t u t e  o f  I n d u s t r i a l  S c i e n c e ,  and 
Department o f  Molecu la r  S c i e n c e  and Technology 
Gradua te  Schoo l  o f  E n g i n e e r i n g  S c i e n c e s  
Kyushu U n i v e r s i t y  86 
Sakamoto, Kasuga, Kasuga - sh i ,  Fukuoka 816,  JAPAN 

The aluminum c h l o r i d e - 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 - a r y l -  

oxy-2,4,6-tri-~-butyl-2,5-cyclohexadien-l-ones, which w e r e  p r e -  

p a r e d  by r e a c t i o n  o f  4-bromo-2,4,6-tri-(~-butyl)-2,5-cyclohex- 

adien-1-one ( I )  w i t h  t h e  c o r r e s p o n d i n g  sodium p h e n o x i d e s ,  a f -  

f o r d e d  t h e  c o r r e s p o n d i n g  4-hydroxyphenyl a r y l  e t h e r s .  1 

I n  t h e  p r e s e n t  work, t h e  t i t l e  compound (111) w a s  p r e p a r e d  

from I by a p p l i c a t i o n  o f  t h e  above r e a c t i o n .  

I I11 IV V 

When I was r e a c t e d  w i t h  sodium t h i o p h e n o x i d e  (11) i n  THF a t  

70' f o r  5 min t  t h e  e x p e c t e d  I11 w a s  o b t a i n e d  t o g e t h e r  w i t h  I V  

and V. However, compound I11 was so l a b i l e  t h a t  i t s  p u r i f i c a -  

t i o n  c o u l d  n o t  be  c a r r i e d  o u t  by r e c r y s t a l l i z a t i o n  o r  chroma- 

t o g r a p h y  on s i l i c a  g e l .  T h e r e f o r e  , t r a n s a l k y l a t i o n  o f  t h e  

c r u d e  I11 w a s  c a r r i e d  o u t  i n  t o l u e n e  i n  t h e  p r e s e n c e  o f  A1C13-  

C H 3 N 0 2  c a t a l y s t  a t  60° f o r  3 h r s .  The d e s i r e d  compound I V  was 

o b t a i n e d  i n  48% y i e l d  c a l c u l a t e d  from I t o g e t h e r  w i t h  V.  
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EXPERIMENTAL SECTION 

R e a c t i o n  o f  I w i t h  11.- To  a s o l u t i o n  o f  NaOCH3 i n  m e t h a n o l ,  

p r e p a r e d  by a d d i t i o n  of  0.67 g o f  N a  i n  20  m l  o f  m e t h a n o l ,  w a s  

added  3.2 g (20  m m o l )  of t h i o p h e n o l  u n d e r  c o o l i n g  w i t h  ice- 

water.  The m i x t u r e  w a s  e v a p o r a t e d  i n  vacuo  t o  g i v e  sodium 

s a l t  11. A f t e r  a m i x t u r e  o f  t h e  o b t a i n e d  I1 and 9 . 9  g ( 2 3  

m o 1 )  o f  I i n  60 ml of THF w a s  h e a t e d  a t  70° f o r  5 min ,  t h e  

p r e c i p i t a t e d  N a B r  w a s  f i l t e r e d .  The f i l t r a t e  w a s  e v a p o r a t e d  

i n  vacuo  t o  g i v e  3.8 g o f  c r u d e  111, which  w a s  u s e d  as a s t a r t -  

i n g  compound f o r  p r e p a r a t i o n  o f  I V  w i t h o u t  p u r i f i c a t i o n .  

T r a n s a l k y l a t i o n  o f  111.- A f t e r  a m i x t u r e  of 3 . 8  g of t h e  c r u d e  

I11 and A l C l 3 - C H 3 N O 2  c a t a l y s t  ( A 1 C 1 3  4 . 1  g and  C H 3 N 0 2  6 m l )  i n  

163  m l  of  t o l u e n e  w a s  h e a t e d  a t  60° f o r  3 h r s  w i t h  s t i r r i n g ,  

i t  w a s  p o u r e d  i n t o  a l a r g e  amount o f  water  and  e x t r a c t e d  w i t h  

e t h e r .  The e t h e r e a l  e x t r a c t  was e x t r a c t e d  w i t h  aq. 1 0 %  NaOH. 

The a l k a l i n e  s o l u t i o n  was a c i d i f i e d  w i t h  aq. 1 0 %  H C 1  and  ex-  

-- __ 

t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  e x t r a c t  w a s  washed w i t h  w a -  

t e r ,  d r i e d  over Na2S04 and e v a p o r a t e d  i n  vacuo  t o  leave t h e  

r e s i d u e  which  w a s  ch romatographed  on s i l i c a  g e l  u s i n g  benzene  

as a n  e l u e n t  t o  g i v e  2 . 5  g ( 4 8 %  ca l cu la t ed  from I1 u s e d )  o f  

I V  as a p a l e  brown o i l .  

C 1 3 ) :  6 6.32  ( s ,  l H ,  O H )  - and 6 .78  % 7.48  ( m ,  9H, aromatic p r o -  

t o n s ) .  The I R  s p e c t r u m  o f  I V  a g r e e d  w i t h  t h a t  o f  a n  a u t h e n t i c  

sample. 

I R ( N a C 1 ) :  vOH 3 4 30 c m - l ;  'H-NMR ( CD- 
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2 .  For  example, chromatography on s i l i c a  g e l  us ing  a mixture  
of hexane and benzene (1:l) a s  e luen t , ,  gave d ipheny ld i su l -  
f i d e  and 2,4,6-tri-(t-butyl)phenol - i n  63% and 6 9 %  y i e l d s  
r e s p e c t i v e l y .  

3. 0. Hinsberg,  B e r . ,  36, 1 0 7  (1903) .  

SYNTHESIS OF 3-ACETOXY-1-METHYL AND 1-ETHYLINDOLES 

Roy W. Dais ley"  and Zaha A.  E lagbar  

Department of  Pharmacy,Brighton Po ly techn ic  
L e w e s  Road 
Br ighton ,  Sussex,  BN2 4GJ, ENGLAND 

Indol-3 (2H)-ones ( indoxy l s )  (11) may be syn thes i zed  by 

t h e  c y c l i z a t i o n o f  t h e  a p p r o p r i a t e  phenylg lyc ines  ( I )  o r  t h e  

a p p r o p r i a t e  2-carboxypnenylglycine.  Cyc l i z ing  a g e n t s  f o r  t h e  

former i n c l u d e  sodium o r  potassium hydroxide'  a t  260° o r  soda- 

mide w i t h  cyanide  moderators :  however, t h e  indoxyl  once formed 

has  a g r e a t  tendency t o  o x i d i z e  t o  ind igo  u n l e s s  a i r  i s  r i g o r -  

ous ly  excluded from t h e  r e a c t i o n  and work-up procedures  and 

y i e l d s  tend  t o  be low. Although c y c l i z a t i o n  of  2-carboxyphen- 

y l g l y c i n e s  proceeds  smoothly us ing  a c e t i c  anhydride and sodium 

a c e t a t e  a t  r e f l u x  t empera tu res ,  3 t  t h e  corresponding N-substi-  

t u t e d  2-carboxyphenylglycines  a r e  n o t  r e a d i l y  a v a i l a b l e  and 

R 
I 

R 
I1 

a) R = CH3 b) R = CH3CH2 
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