
C H A P T E R  IV

CONCLUSION

T h e  s y n th e t ic  s c h e m e  o f  d ia lk y n e  m o n o m e r s  (4, 5 a n d  5a) is s h o w e d  in 

Scheme 4.1.
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Scheme 4.1 T h e  s y n th e s is  ro u te  o f  c o m p o u n d  4, 5 a n d  5a Reagents and conditions: 

i) p ro p a rg y l b ro m id e ,  K2C 0 3, D M A P , C H 3C N :D M F , 80 °c, 4 h; ii) N aO H , E tO H , 80 °c, 4 

h; iii) C u 20 ,  q u in o l in e ,  150 °c, 5 h.
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T h e  d ia lk y n e  m o n o m e r s ,  d ie t h y l  3 ,4 -b is (2 -p ro p y n y lo x y )  t h io p h e n e - 2 ,5- 

d ic a rb o x y la t e  (4) a n d  d ie th y l- 3 ,4 -b is ( 2 -p ro p y n y lo x y ) th io p h e n e -2 ,5 -d ic a rb o x y lic  a c id  (5) 

w e re  s y n th e s iz e d  f r o m  th e  k e y  in te rm e d ia te ,  d ie t h y l  3 ,4 -d ih y d ro x y th io p h e n e -2 ,5 -  

d ic a rb o x y la t e  (3). S u b s t it u t io n s  o f  e t h y l  c h lo r o a c e t a te  (1) w ith  s o d iu m  s u f id e  o b ta in e d  

d ie t h y l  t h io d ig ly c o la t e  (2) in 60% . C o m p o u n d  3 w a s  s y n th e s iz e d  v ia  t h e  H in sb e rg  

re a c t io n  o f  c o m p o u n d  2 w ith  d ie t h y l  o x a la te  in 55%  y ie ld .  D o u b le  n u c le o p h i l ic  

s u b s t itu t io n  re a c t io n  o f  c o m p o u n d  3 w ith  p ro p a rg y l b r o m id e  g ave  c o m p o u n d  4 in 76% . 

T h e  h y d ro ly s is  o f  c o m p o u n d  4 a f fo rd e d  c o m p o u n d  5 in 84% . C o m p o u n d  5 w as 

d e c a r b o x y la te d  t o  o b ta in  3 ,4 -b is ( 2 -p ro p y n y lo x y ) th io p h e n e  (5a), w h ic h  w as , h o w e v e r , 

c o u ld  n o t  b e  is o la te d .

7

Scheme 4.2 S y n th e s is  o f  2 ,3 -d ia z id o q u in o x a lin e  (7)

8

Scheme 4.3 S y n th e s is  o f  1 ,5 -d ia z id o p e n ta n e  (8)

เท a t te m p t s  t o  m a k e  d ia z id e  m o n o m e r s ,  d ie t h y l  3 ,4 -b is (2 - 

h y d ro x y e th o x y ) th io p h e n e -2 ,5 -d ic a rb o x y la te  (6 ) w a s  s y n th e s iz e d  f r o m  d o u b le  

n u c le o p h i l ic  s u b s t itu t io n  re a c t io n s  o f  c o m p o u n d  3 a n d  2 - b r o m o e th a n o l in  74% . 

U n fo r tu n a te ly ,  t o s y la t io n s  o f  c o m p o u n d  6 d id  n o t  g ive  a c o m p le t e  re a c t io n , o t h e r  

d ia z id e  m o n o m e r s  w a s  a ls o  s y n th e s iz e d  th ro u g h  n u c le o p h i l ic  s u b s t itu t io n s  o f  

c o r r e s p o n d in g  h a lo g e n  c o m p o u n d s  w ith  s o d iu m  a z id e  t o  o b ta in  2 ,3 -d ia z id o q u in o x a lin e  

(7) a n d  1 ,5 -d ia z id o p e n ta n e  (8) in 72%  a n d  83% , r e s p e c t iv e ly  (Scheme 4.2-4.3).
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T h e  C u A A C  c l ic k  re a c t io n  o f  c o m p o u n d  8  w ith  p h e n y la c e t y le n e  a f fo rd e d  1,5- 

b is ( 4 -p h e n y l- l,2 ,3 - t r ia z o ly ) p e n ta n e  (9) in 37%  a n d  c o n f irm e d  t h e  s u c c e s s  o f  th is  

r e a c t io n  o n  d ia z id e s . N e v e r th e le s s ,  r e a c t io n  7 d id  n o t  o b ta in  t h e  e x p e c te d  p r o d u c t  

u n d e r  s im ila r  c o n d it io n .

Oxidative polymerization

P4

Scheme 4.4 T h e  s y n th e s is  ro u te  o f  d o u b le  s t ra n d  p o ly m e r  P4
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T h e  s y n th e s is  o f  p o ly m e r  PI w a s  p e r fo rm e d  b y  C u A A C  c l ic k  p o ly m e r iz a t io n  

u s ing  c o p p e r  (II) a c e ta te  as a c a ta ly s t  b e tw e e n  c o m p o u n d s  4 a n d  8, o b ta in in g  u p  t o  

32%  w ith  t h e  range  o f  M w u p  t o  4484 . T h e  p o ly m e r  P2 c o u ld  b e  o b ta in e d  v ia  s im ila r  

C u A A C  c l ic k  p o ly m e r iz a t io n  o f  c o m p o u n d s  5 a n d  8, th is  p o ly m e r  c o u ld  b e  m o re  

e f f ic ie n t ly  s y n th e s iz e d  b y  h y d ro ly s is  o f  p o ly m e r  PI, w h ic h  o b ta in e d  p o ly m e r  P2 in 

69% . D e c a rb o x y la t io n s  o f  p o ly m e r  P2 a f fo rd e d  p o ly m e r  P3 เท 45% .

A  n e w  s y n th e t ic  a p p ro a c h  t o  t h e  s y n th e s is  o f  d o u b le  s t ra n d  p o ly m e r  P4 w as 

a c h ie v e d  b y  o x id a t iv e  p o ly m e r iz a t io n  u s ing  a n h y d ro u s  fe r r ic  c h lo r id e ,  g iv ing  th e  d o u b le  

s t ra n d  p o ly m e r  in 72% . C h a ra c te r iz a t io n s  o f  t h e  re su lt in g  p o ly m e r  w a s  p e r fo rm e d  b y  

N M R , FT-IR, s o l id  D V -V is  t e c h n iq u e s .  S o l id  U V -V is  s p e c t r u m  s h o w e d  th e  a b s o rp t io n  

m a x im u m  a t  a ro u n d  6 3 0  ททา, in d ic a t in g  its h igh  c o p la n a r it y  s t ru c tu re . T h e  t h e rm a l 

p r o p e r t ie s  o f  th is  p o ly m e r  w a s  a n a ly z e d  b y  T G A  te c h n iq u e .  T h e  D TG  th e rm o g ra m  

s h o w e d  t h e  t h e rm a l d e c o m p o s it io n  a b o u t  2 98 .5  °c a n d  4 3 7 .4  °c a n d  o n ly  m o d e r a te  

a m o u n t  o f  m a ss  lo s s  w a s  o b s e r v e d  a t  5 0 0  °c.
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