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SYNTHESIS OF FUSED AZDLES: SYNTHESIS OF SEVERAL NEW PYRROLO- 

[z, 3 : 4 ' ,  5'1 PYRROLO [2,1-b] THIAZOLES RNO THIAZOLD [2, 3-~IPYRIOINE 

DERIVATIVES 
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a b s t r a c t  - The r e a c t i o n s  o f  t h e  2 - f u n c t i o n a l l y  s u b s t i t u t e d  meth- 

y l t h i a z o l - b o n e  d e r i v a t i v e s  (;a-c) w i t h  N-a ry lma le im ides  (;a, b) 

and e t h y l  s c r y l a t e  have r e s u l t e d  i n  t h e  s y n t h e s i s  o f  s e v e r a l  

new p y r r o l o  [2,3:4', 5 ' l p y r r o l o  [2 ,1-b] th iaro les and t h i a z o l o -  

[ 2 , 3 - a l p y r i d i n e  d e r i v a t i v e s .  The s t r u c t u r e s  o f  t h e  s y n t h ~ s i s e d  

compounds were ass igned  based on a n a l y t i c a l  and s p e c t r a l  data. 

As a p a r t  o f  t h e  program a i m i n g  t o  develop new e f f i c i e n t  p r o c e d u r e s  f o r  t h e  syn- 

t h e s i s  o f  azolesl,  a z i n e s 2  and a z o l ~ a z i n e s ~ ' ~  we have r e c e n t l y  r e p o r t e d  a n o v e l  

s y n t h e s i s  o f  t h i a r o l o [ 2 , ~ a ] p y r i d i n e  d e r i v a t i v e s  v i a  t h e  a d d i t i o n  o f  2 - f u n c t i o n -  

5  
a l l y  s u b s t i t u t e d  m e t h y l t h i a z o l e s  t o  c i n n a m o n i t r i l e  d e r i v a t i v e s  .. We have  been i n t -  

e r e s t e d  t o  see i f  r e a c t i o n s  o f  t h i s  t y p e  can be extended t o  c o n s t i t u t e  a  new 

g e n e r a l  approach f o r  t h e  s y n t h e s i s  o f  a z o l o t h i a z o l e s  and t h i a z o l o a z i n e  d e r i v a t -  

ives. The work has  r e s u l t e d  i n  development o f  a  new r o u t e  f o r  s y n t h e s i s  o f  p y r r o l o -  

[z, 3: 4'. 5,]pyrrolo [z, 1 - b l t h i a z o l e s  and th iazo lo [2 ,  ~ a l p y r i d i n e s  b e a r i n g  f u n c t i o n a l  

s u b s t i t u e n t s  t h a t  make them i n t e r e s t i n g  f o r  f u r t h e r  chemica l  t r a n s f o r m a t i o n s .  

Thus, i t  h a s  been found  t h a t  t h e  2 - f u n c t i o n a l l y  s u b s t i t u t e d  2 - t h i a z o l i n - & o n e  der- 

i v a t i v e s  (Ja,b; 0.01 mo l )  r e a c t e d  w i t h  N-a ry lma le im ides  ($,b; 0.01 mal ;  h e a t i n g  

u n d e r  r e f l u x  i n  d i o x a n e  f o r  5  h ) t o  y i e l d  p r o d u c t s  r e s u l t i n g  f r o m  a d d i t i o n  o f  ;a,b 

t o  t h e  m a l e i m i d e  and e l i m i n a t i o n  o f  water.  Two t h e o r e t i c a l l y  p o s s i b l e  s t r u c t u r e s  

were c o n s i d e r e d  (c f .  s t r u c t u r e s  2 and $). S t r u c t u r e  2 was r e a d i l y  r u l e d  o u t  based 

o n  I R  s p e c t r a  o f  t h e s e  p r o d u c t s  which r e v e a l e d  s t r o n g  a b s o r p t i o n  f o r  t h e  r i n g  C=O 

group a s  w e l l  a s  'H NNR s p e c t r a  which showed resonance f o r  t h i a r a l e  H-5 p ro tons .  

Compound 1  c r e a c t e d  a l s o  w i t h  2a, b  t o  y i e l d  a lso  p r o d u c t s  f r o m  a d d i t i o n  and e l im-  
N N 



8 
LII 

la-c 
P 



HETEROCYCLES, Vol. 20, No 6, 1983 

i n a t i o n  o f  wa te r .  Here  i n  a d d i t i o n  t o  s t r u c t u r e s  ?or 5 (X=COPh) t h e  fum[2 ,3 -b ] -  

p y r r o l e  s t r u c t u r e  5 seemed p o s s i b l e .  However, s t r u c t u r e  5 was r e a d i l y  e s t a b l i s h e d  

f o r  t h e  r e a c t i o n  p r o d u c t s  b a s e d  on  I R  s p e c t r a  which r e v e a l e d  t h r e e  d i f f e r e n t  C=O 

g roups .  moreover ,  t h e  r e a c t i o n  p r o d u c t s  p r o v e d  very s t a b l e  t o  a c i d  and  a l k a l i n e  

t r e a t m e n t ,  and  c o n d i t i o n s  t h a t  a r e  e x p e c t e d  t o  e f f e c t  c l e a v a g e  o f  t h e  f u r a n  o r  

p y r o n e  d e r i v a t i v e s .  

Compounds l a - c  r e a c t e d  w i t h  e t h y l  a c r y l a t e  t o  y i e l d  t h e  t h i a z o l o  [ 2 , 3 - a l p y r i d i n e  
e 

d e r i v a t i v e s  7a-c  formed v i a  a d d i t i o n  o f  t h e  a c r y l a t e  t o  t h e  e x o c y c l i c  a c t i v e  meth- ,. 
y l e n e  group a n d  c y c l i s a t i o n  by e l i m i n a t i o n  o f  e thano l .  The o t h e r  p o s s i b l e  s t r u c t u r e  

8  was r u l e d  o u t  b a s e d  on I R  s p e c t r a  which r e v e a l e d  a b s o r p t i o n  p a t t e r n  d i f f e r e n t  
,2 

from t h a t  e x p e c t e d  f a r  s u c h  compounds. 

I t  i s  c l e a r  f rom t h e  s h o v e  r e s u l t s  t h e t  t h e  r e a c t i o n  o f  l a - c  w i t h  a c t i v a t e d  d o u b l e  
w 

bonds o p e n s  a new g e n e r a l  approach  f a r  s y n t h e s i s  o f  d i f f e r e n t l y  s u b s t i t u t e d  f u s e d  

, t h i e r o l e  d e r i v a t i v e s .  

T a b l e  1: L i s t  o f  t h e  p y r r a l o [ 2 , 3 :  4',5']pyrrolo[2,1-b]thiazoles ( 2  and  6) a n d  

t h i a z o l o [ 2 , 3 - a l p y r i d i n e s  (7)  

* S o l v e n t  o f  N.P. Y i e l d  
P r o d u c t  C o l o u r  Mol. f o r m u l a  

c r y s t .  (%) 

?a DNF/H 20 p a l e  y e l l o w  250-252 70 C15H5N302s 

?/ methano l  y e l l o w  280- 281 6 2  C16H11N302S 

!" D I * I F / H ~ O  p a l e  y e l l o w  264-266 6  8  C17H14N204S 

3*d a c e t i c  a c i d  y e l l o w  190 71 C18H16N204S 

6," a c e t i c  a c i d  y e l l o w  240- 241 6  5  C21H14N203S 

Zb  0mF/H20 y e l l o w  225 5 5  C 2 2 H 1 ~ N 2 0 3 S  

7," m e t h a n o l  c o l o u r l  e s s  155 6 5  C8H6N202s 

7  b  
,- 

m e t h a n o l  c o l o u r l e s s  143 70 C 1 ~ H 1 1 N 0 4 S  

Zc m e t h a n o l  c o l o u r l e s s  172 66 C 1 4 H l l N 0 3 S  

* 
S a t i s f a c t o r y  e l e m e n t a l  a n a l y s e s  f o r  a l l  t h e  compounds were  o b t a i n e d .  



T a b l e  2: I R  and  I H  NRR d a t a  o f  compounds 3, 5 and 1 

3010, 2 9 9 0 ( s a t u r a t e d  CH2): 2220 

( c N ) ;  1700, 1 6 8 0 ( t w  r i n q  C=O) 

and 1650(C=C). 

3000, 2 9 8 0 ( s a t u r a t e d  C H ~ ) ;  2230 

( c N ) ;  1710, 1690(twa r i n g  C=O) 

and 1650(C=C). 

3020, 2 9 9 0 ( s a t u r s t e d  CH2); 1730 

( e s t e r  C=O); 1690, 1 6 7 0 ( t w  

r i n g  C=O) and 1650(C=C). 

3020, 2 9 8 0 ( s a t u r a t e d  C H ~ ) ;  1740 

( e s t e r  G O ) ;  1700, 1 6 8 0 ( t w  

r i n g  C=O) and 1630(C=C). 

3500(OH); 2 9 9 0 ( s a t u r a t e d  CHZ); 

1 7 4 0 ( e x o c y c l i c  C=D); 1 6 8 0 ( r i n g  

C=O) and  1640(C=C). 

3450(0H): 2 9 8 0 ( s a t u r a t e d  CH2); 

1 7 3 0 ( e x o c y e l i c  C=O); 1 6 9 0 ( r i n g  

C=O) and  1650(C=C). 

3100, 3 0 0 0 ( s a t u r a t e d  CH?); 2220 

(CN); 1690, 1 6 7 0 ( t w  r i n q  L O )  

and  1640(C=C). 

3000, 2 9 8 5 ( s a t u r a t e d  C H ~ ) ;  1740 

(ester CrO); 1685, 1670(two r i n g  

C=O) and 1 6 5 0 ( G C ) .  

2990, 2 9 8 0 ( s a t u r a t e d  C H ~ ) ;  1730 

( e x o c y c l i c  G O ) ;  1690, 1670(two 

r i n g  C=O) and I64O(C=C). 

2.2(m, ZH, CH2); 4.66(m, ZH, t h i a z o l e  

CH ) and 7.25(m, 5H, a r o m a t i c  p r o t o n s ) .  2  

2.2(m, 4H, t w  C H ~ ) ;  4.0(m, 3H, CH3) 

and 7.2(m, 4H, a r o m a t i c  p r o t o n s ) .  

1 . 3 ( t ,  3H, CH3); 2.0(s, 3H, CH3); 2.2 

(m, ZH,  C H ~ ) ;  4.16(q, 2H, C H ~ ) ;  4.66 

(m, 2H, r i n g  C H ~ )  end  7.3(m. 4H, 

a r o m a t i c  p r o t o n s ) .  

3.9(m, ZH,  CH2); 6 .85(s ,  IH, t h i a z o l e -  

CH); 7.3.-8.0(m, IOH, a r o m a t i c  p r o t -  

o n s )  and 12.1(s ,  b r ,  IH, OH). . . 



HETEROCYCLES, Yo1 20, No 6, 1983 

ACKNOWLEDGEMENT 

Thanks a r e  due t o  P r o f .  Dr. M. H. E l n a g d i  and Prof .  Dr. S. E. Abdou, Depar tment  

o f  Chemist ry ,  F a c u l t y  o f  Science, C a i r o  U n i v e r s i t y  f o r  t h e i r  v a l u a b l e  d iscuss ions .  

REFERENCES 

1. 8. Y. R iad,  F. A. K h a l i f a ,  F. M. A b d e l - G a l i l  and M. H. E lnagd i ,  H e t e r o c y c l e s ,  

1982, L:, 1637. 

2. S. M. Fahmy, N. M. Abed, R. M. Mohareb and  M. H. E lnagd i ,  Syn thes is ,  1982, 

490. 

3. M. H. E l n a g d i  and H. Wamhoff, J. H e t e r o c y c l i c  Chem., 1981, l8, 1287. 

4. M. H. E l n a g d i ,  M. R. H. Elmoghayar, D. H. F l e i t a ,  E. A. A. Hafez and 5. M. 

Fahmy, J. Org. Chem., 1976, $4, 3781. 

5. N. R. H. Elmoghayar, Dl. K. A. I b rahe im,  A. H. H. E lghandour  and fl. H. E l n a g d i ,  

S y n t h e s i s ,  1981, 635. 

Received,  2 6 t h  February, 1983 


