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-CH2 NH2 ) ;  6 . 91  ( I ,  4-Ar -H meta  t o  C(CH3 ) 3 ) ;  7 . 2 3  ppm ( d ,  

4-Ar-H o r t h o  t o  C(CH3 ) 3  and 1-Ar-H. p a r a  t o  -CH2 NH2 ) .

NMR (CDClg) a s  shown i n  F i g u r e  4 - 8  and i n  T a b l e  4 - 4  : §

3 0 . 9 5  (C-CH3 ) ;  3 5 . 4 7  (CH2 -NH2 ) ;  4 2 . 0 4  (CH3 -C-CH3 ) ;  1 1 4 . 0 4 ,  

1 1 7 . 6 7 ,  1 2 8 . 0 2 ,  1 2 8 . 0 3 ,  1 4 5 . 4 5 ,  1 55 . 18  and 1 5 7 . 0  ppm 

( a r o m a t i c  (3 ) . IR (KBr) a p p e a r e d  i n  F i g u r e  4 - 4 .

Ana l .  C a l c d .  f o r  C2 2 H2 j N0 2  : C, 7 9 . 7 3 ;  H, 6 . 3 9 ;  0,

9 . 6 5 ;  N, 4 . 2 3 .  Found ; C, 7 9 . 3 3 ;  H, 6 . 4 2 ;  0 ,  9 . 9 0 ;  N, 4 . 0 7 .

P r e p a r a t i o n  o f  p o l y T o x y - 1 . 4 - p h e n y l e n e - ( 1 - m e t h y l e t h y l i d e n e ) -

1 . 4 - p h e n v l e n e - o x y - ( 2 - t r i m e t h y l a m m o n i u m  m e t h v l ) - 1 . 3 -  

p h e n y l e n e 1. 4 6 .

A s l u r r y  o f  4 5 ,  0 . 3 3  g ( 0 . 0 0 1  mole )  was s t i r r e d  w i t h

1 , 2 5  ml ( 0 . 0 2  mole )  o f  i o d o m e t h a n e  and 1 . 0  g ( 0 . 0 1  mole )  of  

a n h y d r o u s  p o t a s s i u m  b i c a r b o n a t e  i n  20 ml m e t h a n o l  a t  25 °C 

f o r  24 h r  u nde r  a n i t r o g e n  a t m o s p h e r e .  A f t e r  r emov i ng  t h e  

i n o r g a n i c  s a l t s  by f i l t r a t i o n ,  t h e  f i l t r a t e  was e v a p o r a t e d  

t o  d r y n e s s ,  t h e  r e s i d u e  was washed w i t h  s e v e r a l  a l i q u o t s  o f  

d i s t i l l e d  w a t e r  t o  e x t r a c t  r e s i d u a l  i n o r g a n i c s ,  and 

r e d i s s o l v e d  i n  m e t h a n o l .  I s o l a t i o n  o f  t h e  p r o d u c t  by 

r e p r e c i p i t a t i o n  i n t o  w a t e r  and d r y i n g  i n  vacuo  a t  35 °C f o r  

24 h r  y i e l d e d  0 . 4 0 g  (80%) o f  p o l y s a l t ,  4 6  , [ f |  ] CH3 0H =

0 . 7 0  d l / g .

NMR (CD3 0D) a s  shown i n  F i g u r e  4 - 9  : 6  1 . 7 2  (s^,

2-CH3 ) ;  3 . 3 0  ( s ,  3-CH.3 ) ;  4 . 8 1  ( s ,  -CH2 ) ;  6 . 5 7  ( d ,  2-Ar-H 

meta  t o  -CH2 ~N(CH3 ) 3 I )  ; 7 . 1 0  (d ,̂ 4-Ar-JH o r t h o  t o  - 0 - ) ;  and

7 . 3 7  ppm (d_, 4-ArH. o r t h o  t o  -C(CH 3 ) 3  and 1-Ar-H p a r a  t o
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-CH2 -N(CH3 ) 3 I ) . 13C NMR (CD^OD) a s  shown i n  F i g u r e  4 - 1 0  :

6  3 1 . 3 9  (C-CH3 ) ;  4 3 . 5 0  (CHg-C-CHg);  5 4 . 4 7  ( - N- (CH3 ) 3 ) ;

6 0 . 4 4  (CH2 -NH2 ) ;  1 1 1 . 7 9 ,  1 2 0 . 9 3 ,  1 2 9 . 7 6 ,  1 3 4 . 2 3 , 1 4 8 . 7 9 ,  

1 5 4 . 2 6  and 1 60 . 61  ppm ( a r o m a t i c  C ) .

A na l .  C a l c d . f o r  C2 5 H2 gNI0 2  : C, 5 9 . 8 9 ;  H, 5 . 6 3 ;  N, 

2 . 7 9 ;  I ,  2 5 . 3 1 .  Found : C, 5 8 . 3 7 ;  H, 5 . 7 3 ;  N, 2 . 1 8 ;  I ,  

2 1 . 7 9 .  The r e s u l t s  were  c o n s i s t a n t  w i t h  an e x t e n t  o f  

s u b s t i t u t i o n  o f  0 . 8 0 .

P r e p a r a t i o n  o f  p o l v T o x y - 1 , 4 - p h e n v l e n e - ( l - m e t h v l e t h y l i d e n e ) -

l , 4 - p h e n y l e n e - o x v - ( 2 - s o d i o d i t h i o c a r b a m y l m e t h v l ) - 1 . 3 -  

p h e n v l e n e 1. 4 9 .

Carbon d i s u l f i d e  ( 1 . 2  ml)  was added  d r o p w i s e  t o  a 

m i x t u r e  o f  4 5 ,  0 . 3 3  g i n  20 ml o f  c h l o r o f o r m  and 0 . 5  ml o f  

40% NaOH w h i l e  s t i r r i n g  a t  room t e m p e r a t u r e .  A d d i t i o n  

r e q u i r e d  5 min ,  t h e  r e s u l t a n t  o r a n g e  s l u r r y  was s t i r r e d  f o r  

an a d d i t i o n a l  15 min .  The o r a n g e  p r e c i p i t a t e  was r e c o v e r e d ,  

washed s e q u e n t i a l l y  w i t h  p e t r o l e u m  e t h e r  and a c e t o n i t r i l e , 

and d r i e d  i n  v a c u o ; 0 . 3 4  g (79%) o f  t h e  p o l y ( d i t h i o c a r b a m a t e  

s a l t ,  4 9  , was o b t a i n e d .

A n a l .  Found : C, 5 0 . 1 6 ;  H, 4 . 1 2 ;  N, 2 . 3 8 ;  S,  9 . 8 2 .

The a n a l y s i s  i n d i c a t e s  t h a t  0 . 6 6  d i t h i o c a r b a m a t e  u n i t  /  

r e p e a t  u n i t  were  i n t r o d u c e d .
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P r e p a r a t i o n  o f  I s o c y a n a t o e t h y l  m e t h a c r y l a t e  (IEM) a d d u c t .

51.

A s o l u t i o n  o f  0 . 8 3  g o f  45 i n  35 ml o f  c h l o r o f o r m  was 

t r e a t e d  w i t h  3 . 5  ml o f  IEM, 51 .  The r e a c t i o n  was a l l o w e d  t o  

p r o c e e d  f o r  48 h r  a t  25 °C b e f o r e  t h e  volume o f  t h e  s o l u t i o n  

was r e d u c e d  t o  a b o u t  15 ml i n  vacuo and t h e  a d d u c t  

p r e c i p i t a t e d  i n  m e t h a n o l .  A f t e r  wa sh in g  i n  a c e t o n e  and 

d r y i n g  f o r  24 h r ,  0 . 9 6  g (78 .3%)  o f  51 was r e c o v e r e d .

■̂H NMR (CDClg) a s  shown i n  F i g u r e  4 - 14  : 6  1 . 67  (s_,

2-CH3 ) ;  1 . 8 4  ( s ,  CH2 =C-CH.3 ) ;  3 . 4  (s., -CH.2 -NH);  4 . 1  ( s ,  

-CH2 - 0 - ) ;  4 . 4 2  (s.,  Ar-CH 2 ~NH); 5 . 2 0  (s., 2 - NH) ; 5 . 4 5 ,  6 . 01  

( s ,  -C=CH2 ) ;  6 . 5 7  ( d ,  2-Ar-H meta  t o  -CH 2 ~NH-);  6 . 91  ( d_, 

4-Ar -H meta  t o  -C(CH3 ) 3 ) ;  and 7 . 2 0  ppm (jd, 4-Ar-H^ o r t h o  t o  

-C(CH 3 ) 3  and 1 -Ar-H p a r a  t o  -CH2 ~NH-) .  13C NMR (CDCL3 ) a s

shown i n  F i g u r e  4 - 1 5  and T a b l e  4 -4  : 6  1 8 . 33  (CH2 =C-CH3 ) ;

31 .1 1  (C-CH3 ) ;  3 4 . 4 4  (NH-CH2 ) ;  3 9 . 7 2  (Ar-CH 2 ~NH); 4 2 . 5 0  

(CH3 -C-CH3 ) ;  6 4 . 1 7  (CH2 - 0 ) ;  126 .11  (C=CH2 ) ;  136 .11  

(CH2 =C-CH3 ) ;  1 5 8 .0 6  (NH-C-NH); 1 67 .5 0  ( - 0 - 0 = 0 ) ;  1 1 3 . 0 6 ,  

1 1 8 . 6 1 ,  1 2 0 . 8 ,  1 2 8 . 3 3 ,  1 2 9 . 1 7 ,  1 4 6 . 1 1 ,  1 5 4 . 7 2 ,  and 156 . 39  

ppm ( a r o m a t i c  C.). IR (KBr) a p p e a r e d  i n  F i g u r e  4 - 1 6 .

A na l .  C a l c d .  f o e  C2 gH3 ()N2 0 5  : C, 7 1 . 5 9 ;  H, 6 . 2 2 ;  N, 

5 . 7 6 ;  0 ,  1 6 . 4 4 .  Found : C, 7 0 . 5 5 ;  H, 6 . 4 0 ;  N, 5 . 5 2 .  The 

a n a l y s i s  i n d i c a t e d  t h a t  0 . 9 6  a d d u c t  /  r e p e a t  u n i t  were  

i n t r o d u c e d .
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P r e p a r a t i o n  of  p o l v ( m e t h y l  m e t h a c r y l a t e - e - p o l v a m i n e  a d d u c t ) .  

52 .

A s o l u t i o n  o f  0 . 7 8  g ( 1 . 6  raeq) o f  p o l y a mi n e  a d d u c t ,

51 , and 0 . 6 4  g ( 6 . 4  meq) f r e s h l y  d i s t i l l e d  m e t hy l  

m e t h a c r y l a t e  (MMA) i n  20 ml o f  THF was h e a t e d  a t  55 °C f o r  

5 h r  u n d e r  n i t r o g e n  a t m o s p h e r e  w i t h  0 . 0 1 7  g ( 0 . 0 6 4  mmole) of  

an(* 0 * 0 - ^  g ( 0 . 1 2 8  mmole) o f  1 8 - c r o w n - 6 .  The 

s l i g h t l y  c l o u d y  s o l u t i o n  was p r e c i p i t a t e d  i n  a 500 ml o f  1:1 

volume m i x t u r e  o f  w a t e r  and m e t h a n o l ;  f i l t e r e d  and d r i e d  i n  

v a c u o . A f t e r  e x t r a c t i o n  o f  t h e  r e s i d u e  i n  100 ml of  

c h l o r o f o r m ,  t h e  g e l - l i k e d  po lymer  was s e p a r a t e d  f rom t h e  

s l i g h t l y  c l o u d y  c h l o r o f o r m  s o l u t i o n  by u s i n g  a s i e v e ( 4 0  

Mesh) .  A f t e r  d r y i n g  i n  v a c u o , a b o u t  l .OOg o f  g r a f t  

copo l ymer  52 was o b t a i n e d .  The c o m p o s i t i o n  o f  t h i s  

c opo l ymer  was shown i n  T a b l e  4 - 7 .  NMR and IR were

a p p e a r e d  i n  F i g u r e  4 - 1 7  and 4 - 18  r e s p e c t i v e l y .

P r e p a r a t i o n  o f  p o l y f o x y - l . 4 - p h e n v l e n e - ( 1 - m e t h y l e t h y l i d e n e ) -

l , 4 - p h e n v l e n e - o x y - 2 . 6 - p v r i d i n e 1 .  5 4 .

A s o l u t i o n  o f  11 .41  g ( 0 . 0 5  mole )  o f  B i s p h e n o l - A  and 

7 . 4 0  g ( 0 . 0 5  mole)  o f  2 , 6 - d i c h l o r o p y r i d i n e  i n  82 ml NMP and 

37 ml t o l u e n e  was b l e n d  w i t h  7 . 2 6  g ( 0 . 0 5 2 5  mole )  o f  

powdered a n h y d r o u s  p o t a s s i u m  c a r b o n a t e  i n  a 250 ml round  

b o t t o m f l a s k  u nd e r  n i t r o g e n  a t m o s p h e r e .  Wate r  was removed 

by a z e o t r o p i c  d i s t i l l a t i o n  w i t h  t o l u e n e  and f o l l o w e d  w i t h
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t h e  t o l u e n e  d i s t i l l a t i o n .  The r e a c t i o n  m i x t u r e  was

m a i n t a i n e d  a t  170 °C f o r  4 h r .  The s o l u t i o n  was a l l o w e d  t o

c o o l  t o  room t e m p e r a t u r e  and c a r e f u l l y  n e u t r a l i z e d  w i t h

g l a c i a l  a c e t i c  a c i d  u n t i l  t h e  s o l u t i o n  was s l i g h t l y  a c i d i c .

The p o l ymer  was r e c o v e r e d  by p r e c i p i t a t i o n  t h e  m i x t u r e  i n t o

one l i t e r  1 : 1  volume m i x t u r e  o f  w a t e r  and m e t h a n o l  and was

c o l l e c t e d  by s u c t i o n  f i l t r a t i o n .  The s o l i d  was added  and

s t i r r e d  i n t o  a 500 ml o f  w a t e r  and n e u t r a l i z e d  w i t h  0 . 2  N

NaOH u n t i l  t h e  s o l u t i o n  had pH ® 7 .  The s o l i d  was f i l t e r e d

a g a i n  by s u c t i o n  f i l t r a t i o n  and washed w i t h  1  l i t e r  o f  c o l d

w a t e r .  A f t e r  r e p r e c i p i t a t i o n  o f  54 f rom c h l o r o f o r m  i n t o

m e t h a n o l  and d r y i n g  i n  v a c u o . 1 3 . 7 3  g (90 . 5%)  o f  po lymer

w i t h  a [ n  ] CHC13  = 0 . 0 9 8  d l / g .

^H NMR (CDClg) a s  shown i n  F i g u r e  4 - 1 9  : (5 1 . 65  (s^,

2—C )» 6 . 4 5  (d^ 2-11 on p o s i t i o n  3 , 5  o f  p y r i d i n e ) ;  7 . 0 3  (d^

4-Ar-H o r t h o  t o  - 0 - )  ; 7 . 2 0  ( d_, 4-Ar - j l  o r t h o  t o  -C(CH3 ) 3 ) ;
13and 7 . 5 5  ppm (t_, H. on p o s i t i o n  4 o f  p y r i d i n e ) .  C NMR 

(CDCl^) a s  shown i n  F i g u r e  4 - 2 0  : 6  3 1 . 0 4  (C-CH^);  4 2 . 2 8

(CH3 -C-CH3 ) ;  1 0 4 . 1 8 ,  1 2 0 . 3 8 ,  1 2 7 . 8 6 ,  1 4 2 . 0 0 ,  1 4 6 . 7 1 ,  1 5 1 . 8 2 ,  

and 1 62 . 62  ppm ( a r o m a t i c  (1). IR (KBr) : 1431 cm * (C=N r i n g  

s t r e c t c h i n g )  a s  shown i n  F i g u r e  4 - 2 1 .

A n a l .  C a l c d . f o r  C2 ()H1 7 N02  : C, 7 9 . 1 9 ;  H, 5 . 6 5 ;  N,

4 . 6 2 ;  0 ,  1 0 . 5 5 .  Found : C, 7 5 . 2 1 ;  H, 5 . 5 3 ;  N, 4 . 4 2 .
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P r e p a r a t i o n  o f  p o l v T ( o x y - 1 . 4 - p h e n v l e n e - ( l - m e t h v l e t h v l i d e n e ) -

1 . 4 - p h e n y l e n e - o x v - 1 . 4 - p h e n v l e n e s u l f o n y l - 1 . 4 - p h e n v l e n e ) - c o -  

( o x y - 1 . 4 - p h e n y l e n e - C l - m e t h v l e t h v l i d e n e ) - l . 4 - p h e n v l e n e - o x v -  

( 2 - c y a n o ) - l . 3 - p h e n y l e n e ) 1.  5 5 .

B i s p h e n o l - A  11 . 41  g ( 0 . 0 5  m o l e ) ,  4 , 4 ’ - d i c h l o r o -  

d i p h e n y l s u l f o n e  8 . 6 1  g ( 0 . 0 3  m o l e ) ,  and 2 , 6 - d i c h l o r o -  

b e n z o n i t r i l e  3 . 4 4  g ( 0 . 0 2  mole )  i n  82 ml NMP and 37 ml 

t o l u e n e  was b l e n d  w i t h  7 . 2 6  g ( 0 . 0 5 2 5  mol e )  o f  powered 

a n h y d r o u s  p o t a s s i u m  c a r b o n a t e  i n  a 250 ml r ound  bo t tom 

f l a s k .  C o p o l y m e r i z a t i o n  was c o m p l e t e d  a t  170 °C i n  5 h r .  

A f t e r  r e p r e c i p i t a t i o n  o f  5 5  f rom c h l o r o f o r m  i n t o  m e t h a n o l  

and d r y i n g  i n  v a c u o . 1 9 . 0  g ( 9 5 . 8 )  o f  po l ymer  w i t h  a 

[ T) ] CHClg = 0 . 1 4  d l / g  was o b t a i n e d .

*H NMR (CDClg) a s  shown i n  F i g u r e  4 - 2 2  : <5 1 .71  (is,

4-C.Hg); 6 . 5 0  (d ,̂ 2 -Ar-H meta  t o  -CN);  6 . 9 5  (d., 8 -Ar-H meta  

t o  -C(CH3 ) 3 ) ;  7 . 0 5  (d., 4 -Ar-H meta  t o  - S 0 2~ ) ;  7 . 2 5  (d.,

8 -Ar -H o r t h o  t o  -C(CH 3 ) 3  and 1-Ar-II  p a r a  t o  -CN);  and 7 . 8 5  

ppm (_d, 4 -Ar -H o r t h o  t o  - S 0 2~ ) .  *"*C NMR (CDCl^) a s  shown i n

F i g u r e  4 - 2 3  : 6  3 0 . 8 7  (C-CH3 ) ;  4 2 . 3 3  (CH3 ~C-CH3 ) ;  1 12 . 98

( - CN) ;  1 0 9 . 8 9 ,  1 1 4 . 8 3 ,  1 1 7 . 5 8 ,  1 1 9 . 7 1 ,  1 2 8 . 3 4 ,  1 2 9 . 5 9 ,  

1 3 4 . 0 4 ,  1 3 5 . 2 8 ,  1 4 7 . 0 8 ,  1 5 2 . 7 1 ,  1 6 1 . 2 4 ,  and 1 61 . 86  ppm 

( a r o m a t i c  C.). IR (KBr)  : 2200 cm- * a s  shown i n  F i g u r e  4 - 2 4 .

A n a l .  Found : C, 7 1 . 4 6 ;  H, 5 . 0 4 ;  N, 1 . 3 5 ;  S,  4 . 6 6 .  The 

r e s u l t  i n d i c a t e d  t h a t  t h e  c o p o l y m e r i z a t i o n  p r o d u c t  composed 

w i t h  0 , 5 7  r e p e a t i n g  u n i t  o f  p o l y ( a r y l e t h e r  s u l f o n e )  and 0 . 3 8  

r e p e a t i n g  u n i t  o f  p o l y n i t r i l e .
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P r e p a r a t i o n  o f  p o l v f ( o x y - 1 . 4 - p h e n v l e n e - C 1 - m e t h y l e t h v l i d e n e ) -

1 . 4 - p h e n y l e n e - o x y - 1 . 4 - p h e n v l e n e s u l f o n v l - l . 4 - p h e n v l e n e ) - c o -  

( o x y - 1 , 4 - p h e n v l e n e - ( 1 - m e t h v i e t h v l i d e n e ) - l . 4 - p h e n v l e n e - o x v -  

2 , 6 - p y r i d i n e ) 1 ,  5 6 .

B i s p h e n o l - A  11 .41  g ( 0 . 0 5  m o l e ) ,  4 , 4 ' - d i c h l o r o -  

d i p h e n y l s u l f o n e  1 0 .0 5  g ( 0 . 0 3 5  mole )  and 2 , 6 - d i c h l o r o -  

p y r i d i n e  2 . 2 2  g ( 0 . 0 1 5  mole )  i n  82 ml NMP and 37 ml t o l u e n e  

was b l e n d  w i t h  7 . 2 6  g ( 0 . 0 5 2 5  mole )  o f  powered a n h y d r o u s  

K2 CO3  i n  a 250 ml round  b o t t om f l a s k  u nd e r  n i t r o g e n  

a t m o s p h e r e .  C o p o l y m e r i z a t i o n  was c o m p l e t e d  a t  170 °C i n  

6  h r .  The s o l u t i o n  was a l l o w e d  t o  c o o l  t o  room t e m p e r a t u r e ,  

g l a c i a l  a c e t i c  a c i d  was u s ed  t o  n e u t r a l i z e  t h e  s o l u t i o n  

u n t i l  t h e  s o l u t i o n  was s l i g h t l y  a c i d i c .  The p o l yme r  was 

f i l t e r e d  a f t e r  i t  h a s  been  p r e c i p i t a t e d  f rom a 1 : 1  volume 

m i x t u r e  o f  w a t e r  and m e t h a n o l .  The po l ymer  was added  and 

s t i r r e d  i n t o  a 500 ml o f  w a t e r  and n e u t r a l i z e d  w i t h  0 . 2  N 

NaOH u n t i l  t h e  s o l u t i o n  had pH = 7.  A f t e r  r e p r e c i p i t a t i o n  

o f  56 f rom c h l o r o f o r m  i n t o  m e t h a n o l  and d r y i n g  i n  v a c u o .

18 . 44  g (92 .0%)  o f  po lymer  w i t h  an [ T| ] CHCl^ = 0 . 1 0  was 

o b t a i n e d .

NMR (CDClg) a s  shown i n  F i g u r e  4 - 2 5  : 6  1 . 7 0  (s_,

4-CH,j)» 6 . 4 5  (ji ,  2-H on p o s i t i o n  3 , 5  o f  p y r i d i n e ) ;  6 . 9 5  (d ,̂

8 -Ar-H. meta  t o  -C(CHg)3 ) ;  7 . 0 5  (d., 4-Ar -H meta  t o  - S 0 2- ) ;

7 . 2 5  (d., 8 -Ar-H o r t h o  t o  -C(CH3 ) 3 ) ;  7 . 6 0  (t^, t[ on p o s i t i o n  4
13of  p y r i d i n e ) ;  and 7 . 8 4  ppm ( d_, 4-Ar-H o r t h o  t o  - S 0 2~ ) .  C 

NMR (CDClg) a s  shown i n  F i g u r e  4 -26  : 5  3 0 . 9 4  (C-CH^);
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4 2 . 3 7  (CH3 -C-CH3 ) ;  1 0 4 . 2 7 ,  1 1 7 . 6 4 ,  1 1 9 . 7 7 ,  1 2 8 . 4 1 ,  1 2 9 . 6 5 ,  

1 3 5 . 3 6 ,  1 4 2 . 0 4 ,  1 4 7 . 1 2 ,  1 5 2 . 8 0 ,  1 6 1 . 9 3 ,  and 1 62 .5 5  ppm 

( a r o m a t i c  £ )  . IR (KBr) : 1431 cm * (C=N r i n g  s t r e t c h i n g )  

a s  shown i n  F i g u r e  4 - 2 7 .

An a l .  Found : C, 7 3 . 1 8 ;  H, 5 . 1 8 ;  N, 1 . 0 9 ;  S,  5 . 0 3 .  The 

r e s u l t  i n d i c a t e d  t h a t  t h e  c o p o l y m e r i z a t i o n  p r o d u c t  composed 

w i t h  0 . 7  r e p e a t i n g  u n i t  o f  p o l y a r y l  e t h e r  s u l f o n e  and 0 . 3  

r e p e a t i n g  u n i t  o f  p o l y a r y l  e t h e r  p y r i d i n e .
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