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ORGANIC PREPARATIONS AND PROCEDURES INT. 13(2) , 87-92 (1981) 

POLYETHERS. 2 .  

PREPARATION OF w,o'-DISUBSTITUTED POLYARYLETHERS 
t 

* 
Masashi T a s h i r o  , Haruo Yoshiya and Gouki Fukata  

Hakozaki, Higashi-ku,  Fukuoka 812, JAPAN 
Research I n s t i t u t e  of I n d u s t r i a l  Sc i ence  , Kyushu U n i v e r s i t y  86 , 

W e  r e p o r t  t h e  s y n t h e s e s  of o ,w ' -d i subs t i t u t ed  p o l y a r y l -  

e t h e r s  which seem to  be good s t a r t i n g  compounds €or t h e  prepara-  

t i o n s  of macrocyclic and a c y c l i c  p o l y a r y l e t h e r s .  

58% I 

76% 11 i i ) CuC 1- py r i d i n e  

81% I11 8 4 %  I V  

i) NaOH 

ii) CuC1-pyridine 
@OH + B r a B r  

V 

V I  ii) CuC1-pyridine 
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TASHIRO, YOSHIYA AND FUKATA 

[con t inued]  

25% V I I  V I I I  

Scheme 1 

Compound I w a s  p r e p a r e d  by Ullmann r e a c t i o n  of 4-methoxy- 

phenol  w i t h  l I4-dibromobenzene i n  t h e  p re sence  of CuCl i n  DMSO. 

Its demethyla t ion  w i t h  A I C l j  i n  t o l u e n e  a f f o r d e d  t h e  cor respond-  

i n g  dihydroxy compound I1 i n  76% y i e l d .  Compounds I11 and I V  

w e r e  o b t a i n e d  v i a  a s imi l a r  r o u t e  (as d e p i c t e d  i n  Scheme 1) i n  

8 1  and  84% y i e l d s ,  r e s p e c t i v e l y .  The asymmetr ic  p o l y a r y l e t h e r s  

such  a s  V I I  and V I I I  were p repa red  by r e a c t i o n s  t h a t  are a lso 

shown i n  Scheme 1. Compounds V and V I  w e r e  p repa red  acco rd ing  

t o  r e p o r t e d  m e t h o d s , l r 2  b u t  t h e  p o s i t i o n s  of t h e  t w o  bromo 

groups o f  V I  are n o t  d e s c r i b e d  i n  t h e  l i t e r a t u r e . 2  

t h e  p o s i t i o n s  of t h e s e  groups were confirmed by comparison of 

o u r  sample of  V I  w i t h  a sample of a u t h e n t i c  compound which was 

p repa red  by t h e  r e a c t i o n s  shown i n  Scheme 2 .  

The re fo re ,  

Ph 3PBr 
V I  

A1C13-CH3N02 

t o l u e n e  

X I  

Scheme 2 
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PREPARATION OF o,w'-DISUBSTITUTED POLYARYLETHERS 

EXPERIMENTAL 

A l l  m e l t 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 IR-S s p e c t r o m e t e r  and 
NMR spectra w e r e  de te rmined  a t  60 MHz w i t h  a H i t a c h i  R-20 NMR 
s p e c t r o m e t e r  w i t h  TMS as an  i n t e r n a l  r e f e r e n c e .  

P r e p a r a t i o n  of  I.- A mix tu re  of 74.3 g (1.86 mole) of NaOH and 

236.8 g (1.9 mole) o f  4-methoxypbenol i n  300 m l  of DMSO w a s  
n 

h e a t e d  a t  80-C u n t i l  a clear s o l u t i o n  w a s  o b t a i n e d .  

benzene (75 g ,  0.3 mole) and 49 g (0.49 m o l e )  o f  CuCl were t h e n  

added t o  t h i s  s o l u t i o n .  A f t e r  t h e  mix tu re  w a s  h e a t e d  a t  130 

f o r  36 h r s  w i t h  s t i r r i n g ,  it w a s  poured i n t o  a l a r g e  amount of 

water. The p r e c i p i t a t e  w a s  f i l t e red ,  washed w i t h  1 0 %  HC1,  1 0 %  

NaOH s o l u t i o n ,  water and benzene and e x t r a c t e d  w i t h  THF. The 

THF e x t r a c t  s o l u t i o n  w a s  d r i e d  o v e r  Na2S04 and evapora t ed  

vacuo t o  g i v e  59.4 g (58%) of I as colorless p l a t e s  ( f r o m  ben- 

z e n e ) ,  mp. 142-143 , I R :  v'c-o-c 1230 cm , NMR (CDC13) : 6 3.78 

(6H, s ,  OCH3) ,  6.90 ( 1 2 H ,  s,  aromatic p r o t o n s ) .  

Anal. Calcd f o r  C20H1804: C ,  74.52; H ,  5.63. 

Found: C,  74.36; H ,  5.47. 

1 , 4 - D i b r o m o -  

0 

0 -1 

Demethylat ion of I.- A f t e r  a mix tu re  of 3.0 g (9.3 mol) of I and 

3.72 q (27.9 mmol) of A1C13 i n  50 m l  of t o l u e n e  w a s  h e a t e d  a t  

r e f l w i n g  tempera ture  f o r  3 h r s ,  it w a s  poured  i n t o  a l a r g e  

amount o f  ice-water. The colorless p r e c i p i t a t e  formed w a s  col- 

l e c t e d  and  washed w i t h  w a t e r  t o  g i v e  2.08 g (76%) of I1 as c o l o r -  

less p l a t e s  ( f rom benzene ) ,  mp. 193-194 , I R :  vOH 3080-3460 c m  , 
NMR (CD3COCD3): 6 6.82-6.87 ( 1 2 H ,  m, aromatic p r o t o n s ) ,  8.12 (2H, 

0 -1 

s,  O F ) .  

Anal. Calcd f o r  C18H1404: C ,  73.40; H ,  4.30. 

Found: C ,  73.31; H ,  4.79. 
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TASHIRO, YOSHIYA AND FUKATA 

P r e p a r a t i o n  of 111.- A f t e r  a m i x t u r e  of 1 4 . 3  g (76 .4  mmol) o f  4- 

b r o m o a n i s o l e ,  3 . 1  g ( 9 . 1  mmol) of t h e  sodium s a l t  of I1 ( p r e -  

p a r e d  from I a n d  NaOH) , a n d  1.89 g ( 1 9 . 1  mmol) o f  CuCl i n  30 m l  

of p y r i d i n e  w a s  r e f l u x e d  f o r  24 h r s  u n d e r  a stream o f  N 2  g a s ,  

t h e  p y r i d i n e  w a s  d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .  The r e s i d u e  

w a s  p o u r e d  i n t o  100 m l  o f  2 N  HC1 s o l u t i o n .  The p r e c i p i t a t e  t h a t  

formed w a s  collected a n d  washed w i t h  water a n d  a c e t o n e  t o  g i v e  

3.76 g ( 8 1 % )  o f  I11 as colorless p la tes  ( f r o m  b e n z e n e )  , mp. 197- 

1 9 8  ; I R :  v 

6.88-6.92 (20H, m ,  aromatic p r o t o n s )  . 
Anal. Calcd for  C32H2606:  C ,  75.87;  H I  5.17.  

found:  C ,  75.59;  H I  5 .12.  

0 

1220 c m - l ;  NMR (CDC13)  : 6 3.78 (6Hi S ,  O C H 3 )  , c-0-c 

- D e m e t h y l a t i o n  of 111.- Compound I11 w a s  t r e a t e d  a n d  worked up 

as w a s  compound I t o  a f ford  I V  i n  84% y i e l d  as  colorless p l a t e s  

( f r o m  b e n z e n e ) ,  mp. 2 1 1 - 2 1 2  , I R :  voH 3080-3680 cm , 

NMR (CD3COCD3): 6 2.87 ( 2 H ,  s ,  O H ) ,  6.80-6.96 (20H, m ,  aromatic 

p r o t o n s ) .  

Anal .  Calcd f o r  C 3 0 H 2 2 0 6 :  C ,  75.30;  H I  4.63. 

found:  C,  75 .16;  H I  4.58. 

0 -1 

P r e p a r a t i o n  of V I 1 . -  To  a m i x t u r e  of 6 g ( 1 4  mmol) o f  V I ,  4.2 g 

( 4 2  mmol) of CuCl a n d  500 m l  o f  p y r i d i n e  w a s  added  a s o l u t i o n  

of 9 . 8  g (41 mmol) of t h e  sodium s a l t  of 4-(4-methoxyphenoxy)- 

p h e n o l 5  a n d  17 .5  g ( 4 1  mmol) of V I  i n  75 m l  o f  p y r i d i n e  a t  re- 

f l u x i n g  t e m p e r a t u r e  over a p e r i o d  of 1 . 5  h r .  A f t e r  t h e  m i x t u r e  

w a s  r e f l u x e d  f o r  a n  a d d i t i o n a l  35 h r s ,  t h e  p y r i d i n e  w a s  d i s t i l l e d  

u n d e r  r e d u c e d  p r e s s u r e ,  a n d  t h e  r e s i d u e  w a s  p o u r e d  i n t o  a l a r g e  

amount of water. The r e s u l t i n g  p r e c i p i t a t e  w a s  collected a n d  
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PREPARATION OF w,w'-DISUBSTITUTED POLYARYLETHERS 

washed w i t h  10% HC1 s o l u t i o n ,  C l a i s e n  a l k a l i 4  and w a t e r  and 

e x t r a c t e d  w i t h  THF. 

evaporated i n  vacuo to  leave a res idue  which  w a s  c h r o m a t o g r a p h i e d  

on s i l i c a  g e l  (Wako, C-300) u s i n g  b e n z e n e  as e l u e n t  t o  give 6.0 

g (26 .5%)  of V I I  as color less  p l a t e s  (from b e n z e n e ) ,  mp .  191- 

192  , I R :  v 

6.88-7.55 (20H, m ,  aromatic p r o t o n s ) .  

- Anal .  Calcd f o r  C31H2305Br: C ,  67.04;  H ,  4 . 4 4 .  

Found: C,  67.22;  H ,  4.17. 

The THF s o l u t i o n  w a s  d r i ed  over Na2S04 and 

0 

1220  cm-', NMR ( D M S O - d 6 ) :  6 3.72 (3H, S, O Z 3 )  r c-0- c 

D e m e t h y l a t i o n  of V I 1 . -  A f t e r  0 .98 g (1.76 mol )  of V I I  w a s  dis- 

solved i n  350 m l  of h o t  b e n z e n e ,  it w a s  cooled t o  room tempera-  

t u r e .  To t h e  s o l u t i o n  w a s  added a s o l u t i o n  of 2.5 g ( 9  mol) 

of B B r 3  i n  5 m l  of benzene  a t  room t e m p e r a t u r e .  

t i o n  w a s  s t i r red f o r  5 h r s ,  it w a s  poured i n t o  a large amount 

of water. The r e s u l t i n g  p r e c i p i t a t e  w a s  collected t o  give 0.67 

g (71%) of V I I I  as colorless prisms (from b e n z e n e ) ,  m p .  179.5- 

A f t e r  t h e  s o l u -  

0 -1 - 1 8 0 . 5  , I R :  vOH 3100-3700 c m  . NMR (DMSO-d6):  6 6.70-7.55 (20H, 

m, aromatic p r o t o n s ) ,  9 .25 ( l H ,  s ,  O H ) .  

9. Calcd f o r  C30H2105Br: C, 66.56; H ,  3.91. 

Found: C ,  66.76;  H ,  4.13. 

P r e p a r a t i o n  of X.- A f t e r  a m i x t u r e  of 1 .29  g ( 3 . 8  mmol) of I X  

a n d  1.09 g ( 3 . 8  mmol) o f  t h e  sodium sa l t  o f  4-(4-bromophenoxy)- 

p h e n o l 3  i n  30 m l  of THF w a s  refluxed for  15 min,  it w a s  p o u r e d  

i n t o  a l a r g e  amount of water. The o r g a n i c  l a y e r  was e x t r a c t e d  

w i t h  benzene .  The b e n z e n e  s o l u t i o n  w a s  d r ied  over Na2S04 a n d  

evaporated i n  vacuo a t  room temperature t o  a f ford  0.57 g ( 3 0 % )  

of X as a pale  y e l l o w  c r y s t a l l i n e  powder (mp. 88-92 ) which  i s  
0 
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TASHIRO, YOSHIYA AND FUXATA 

so  u n s t a b 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 carried o u t  b y  

r e c r y s t a l l i z a t i o n  a n d  chromatography,  I R :  v 1645,  1670 an-’. c=o 

The t r a n s - t e r t - b u t y l a t i o n  of X. -  To a s o l u t i o n  of 0 .567  g ( 1 . 4 3  

mmol) of X i n  40 m l  of t o l u e n e  w a s  added  a s o l u t i o n  o f  0.6 g 

( 4 . 5  mmol) of A l C l  i n  1 0  m l  of n i t r o m e t h a n e  a t  -15 . A f t e r  t h e  

r e a c t i o n  m i x t u r e  w a s  s t i r red for  30 min ,  it w a s  p o u r e d  i n t o  a 

large amount of w a t e r .  The o r g a n i c  l a y e r  w a s  extracted w i t h  

e t h e r .  THe e t h e r  s o l u t i o n  w a s  e x t r a c t e d  w i t h  1 0 %  NaOH s o l u t i o n .  

The a l k a l i n e  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 %  H C 1  s o l u t i o n  a n d  

t h e n  extracted w i t h  e t h e r .  The e t h e r  s o l u t i o n  w a s  d r ied  o v e r  

Na2S04 a n d  e v a p o r a t e d  i n  vacuo t o  g i v e  1 0 . 6  mg ( 3 % )  of X I  as 

colorless p l a t e s  (hexane)  , mp. 132-135 , I R :  voH 3080-3460 c m  

0 

3 

0 -1 . 
T r e a t m e n t  of X I  w i t h  dibromotripheny1phosphine.- When compound 

X I  w a s  t reated w i t h  dibromotriphenylphosphine a c c o r d i n g  t o  t h e  

method of S c h a e f e r  a n d  H i g g i n ~ , ~  V I  w a s  o b t a i n e d  i n  2% y i e l d .  
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