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THE SYMTHESW OF 2-METHYL-3-(p-TOZ.YI,AZO)-PYRIMIW [I ,2- O]BENZ- 

IMIDAZ,OLE-+ONE, 7-HYDROXY-5-METHYL-6-(p-TOLYLAZ0)- b ,  2,4] - 
TRIAZOLO[I ,5-~]PYRII.ITDINE, 2-METHYLPYRAZOLO fi ,5- ~]PYAI.DINE- 

5,7(4l3,6H)-DIONE AND ARYLAZOTHIOPYRIMIDINES f 
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Depar tment  o f  C h e m i s t r y ,  F a c u l t y  o f  S c i e n c e  a n d  F a c u l t y  o f  
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Abs t rac t -Condensa t ion  o f  2 -aminobenz imidazo le  ( , )  w i t h  e t h y l  

C 4 - ( p - t o l y l a z 0 ) - p o x o b u t y r a t e  ( 2 )  i n  a b s o l u t e  EtOH ( m o l a r  r a t i o )  
Cr 

a f f o r d e d  2-methyl-3-(p-to1ylazo)-pyrimido [I ,2-n]benzirnidazole-4-  

o n e  (4). The r e a c t i o n  o f  3 - a m i n o - 1 , 2 , 4 - t r i a z o l e  ( 5 )  w i t h  ( 2 )  i n  
F - - 

t h e  same r e a c t i o n  medium f o r  16 h  gave 7-hydroxy-5-methyl-6- 

( p - t o l y l a z 0 ) - [ I  , 2 , 4 ] t r i a z o l o  [I , 5 - & y r i m i d i n e  ( 6 ) .  2-Methyl- 
A- 

p y r a z o l o  [I ,5- a]pyridine-5,7(4b,6~)-dione ( 9 )  was o b t a i n e d  by t h e  - 
f u s i o n  o f  3-methyl-2-pyrazol in-5-one ( 8 ) , w i t h  e t h y l  a c e t o a c e t a t e  

N 

a t  120 OC f o r  6  h. The c o n d e n s a t i o n  o f  e t h y l  o( - ( a r y l a z o ) - p -  

o x o b u t y r a t e  ( 2 a - e )  w i t h  t h i o u r e a  i n  m e t h a n o l i c  sodium m e t h o x i d e  - 
a f f o r d e d  t h e  a r y l a z o t h i o p y r i r n i d i n e s  ( I  l a - i )  i n  q u a n t i t a t i v e  

7 
y i e l d .  

The d e m o n s t r a t i o n  o f  p o t e n t  b i o l o g i c a l  a c t i v i t y  i n  d i f f e r e n t  s u b s t i t u t e d - 2 - a m i n o -  

b e n z i m i d a z o l e s  and t h e  deve lopment  o f  v a r i o u s  d r u g s  l i k e  rnebenazole"2and asterna- 

s u p p o r t  t h e  i m p o r t a n c e  o f  t h i s  n u c l e u s  i n  g e n e r a t i n g  b e t t e r  chemotherap-  

e u t i c  a x e n t s 5 .  Also a c o n s i d e r a b l e  a t t e n t i o n  h a s  b e e n  drawn t o  t h e  s y n t h e s i s  o f  

6 s e v e r a l  condensed  h e t e r o c y c l i c  s y s t e m s ,  e s p e c i a l l y  d e r i v e d  from t r i a z o l e  . 
The c o n d e n s a t i o n  o f  2 -aminobenz imidazo le  (cl) w i t h  e t h y l  o(-(p-toly1azo)-p-oxobut- 

Y r a t e  ( 2 )  i n  a b s o l u t e  e t h a n o l  ( s o l a r  r a t i o )  g a v e  a p r o d u c t ,  mp 9 0  O C  i n  60% y i e l d .  
r-2 

The IR s p e c t r u m  of  t h i s  p r o d u c t  d o e s  n o t  show any e s t e r  c a r b o n y l  o r  m e t h y l  k e t o n e  

a b s o r p t i o n ;  i t  t h u s  a p p e a r s  t h a t  t h e  p r o d u c t  h a s  e i t h e r  ( 3 )  or  ( i t ) ,  b o t h  c o n s i s t -  - ,.. 
e n t  w i t h  m o l e c u l a r  f o r m u l a  CI8Hl5Ii50, o b t a i n e d  by e l e m e n t a l  a n a l y s i s  and mass 

spec t rum.  

+ Part in t h e  series o f  h e t e r o c y c l i c  compounds w i t h  b r i d g e h e a d  n i t r o g e n .  



The I R  spec t rum of  t h e  condensa t ion  p r o d u c t  ( 4 )  e x h i b i t s  no a b s o r p t i o n  due t o  a 
C 

CONH group  of  c y c l i c  s t r u c t u r e  3. The ass ignment  o f  t h e  s t r u c t u r e  ( 4 )  i s  c o n s i s t -  ,., - 
e n t  wi th  t h e  o b s e r v a t i o n ,  t h a t ,  i n  p-keto e s t e r ,  t h e  amino group  a t t a c k s  t h e  methy l  

1  k e t o n e  f i r s t ,  then  t h e  e s t e r  group,  and a l s o  s u p p o r t e d  by H NMR spec t rum,  which 

e x h i b i t s  s i g n a l  a t  6 = 6.35 ( s ,  lH, - c o c ~ - ) ~ .  

2 
IU 

ms. EtOH, 

The r e a c t i o n  of  a r n i n o t r i a z o l e  w i t h  arylazo-,$-keto e s t e r s  h a s  n o t  y e t  been f u l l y  

e x p l o i t e d  and we r e p o r t  i n  t h i s  paper  t h e  compound which i s  formed by t h e  r e a c t i o n  

of ( 2 )  and 3 - a m i n o - 1 , 2 , 4 - t r i a z o l e  (5). Thus,  when (2) and d)  were r e f l u x e d  i n  /.- /V 

a b s o l u t e  e t h a n o l  (molar  r a t i o )  f o r  16 h ,  7-hydroxy-5-methyl-6-(p-tolylazo)-[1,2,4]- 

t r i a z o l o  [I ,5- aIpyr imid ine  (6)', r a t h e r  than  ( 7 )  was o b t a i n e d .  No c a r b o n y l  a b s o r p t -  
r-' C 

i o n  due t o  C O ,  b u t  i n s t e a d  a  s h a r p  and c l e a r  band a t  3570 Cm-' (OH) was observed .  

The ' H  NMR spec t rum d i s p l a y e d  s i g n a l s  due t o  two methyl  g r o u p s  i n  a d d i t i o n  t o  t h e  

N=N.C H .CH -p 
6 4  3 

AbS. EtOH 
C H 3  

16 h ,  ( 1 : l )  
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8 a r o m a t i c  p r o t o n s  . 
I t  i s  i n t e r s t i n g  t o  s y n t h e s i z e  2-methylpyrazolo[l,5-a]pyridine-5,7(4~,6~)-dione 

( 9 ) 9  i n  c o n n e c t i o n  w i t h  t h e  above mentioned condensa t ion .  Two p o s s i b l e  s t r u c t u r e s  
N 

9) o r  (10)  may b e  a n t i c i p a t e d  from f u s i o n  o f  e t h y l  a c e t o a c e t a t e  w i t h  3-methyl-2- ,--- 
1  pyrazol in-5-one (8 ) .  The H NMR and mass s p e c t r a  f a v o u r s  s t r u c t u r e  (9)  r a t h e r  

IC- - 
t h a n  (10) .  The p r e s e n c e  o f  an o l e f i n i c  p r o t o n  a t  5 5.53 s u p p o r t e d  s t r u c t u r e  (9 ) .  - - 
No s i g n a l s  f o r  the  methyl  k e t o n e  ( s t r u c t u r e  1 0 )  was observed  Thus t h e  methy l  ke t -  - 
one moie ty  was i n v o l v e d  i n  t h e  c y c l i s a t i o n .  

+ CH C O C H ~ C O ~ E ~  f u s i o n ,  IZO'C, 3 
6 h  ( 1 : l )  

One of  t h e  most i n t e r s t i n g  s y n t h e s i s  of  t h e  a r y l a z o t h i o p y r i m i d i n e  ( l l a - e ) 1 °  was - 
g a i n e d  upon t r e a t m e n t  o f  & w i t h  t h i o u r e a  i n  m e t h a n o l i c  sodium methor ide .  The '8 

NMR s p e c t r a  of ( l l a - e )  d i s p l a y e d  s i g n a l s  due  t o  CONH b u t  no s i g n a l  f o r  (NH-N=). - 
The I R  s p e c t r a  showed a b s o r p t i o n s  due t o  -CONH-, C=S and C=N. F u r t h e r  e v i d e n c e  

was o b t a i n e d  from t h e  mass s p e c t r a .  
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7. 4: Brown c r y s t a l s  (EtOH), mp 90 O C ,  60% y i e l d ,  I R  (KBr) cm-': 1680 (CO), 1580 
F 

(C=N), NMR (cD~COCD~) 6: 2.9 (3H,s, -CH a romat i c ) ,  1.8 (3H, s, CH -C=N-), 6.2- 3 3 
6.8 (8H, m ,  Ar-H), MS m/z ( r e l .  i n t . ) :  317.36 [MI+ ( 4 )  ( ca l c .  f o r  C H N 0 : 

18 15 5 

317.36). 234 (M-c7x7N2)' ( 3 ) .  197 (234-C3K)+ ( 2 ) .  106 (100). 

8. 6: Yellow c r y s t a l s  (EtOH), mp 194 O C ,  80% y i e l d ,  I R  (KRr) cm-l: 3570 [OH), 1600 
C 

(CAT), NVR ( c D C ~ ~ )  6: 2.7 (3H, s ,  -CH a romat i c ) ,  1.5 (3H, s ,  CH - C = N - 1 ,  5.7 3 3 
(lH, s ,  -CH=N), 6.4-6.8 (4H, m ,  Ar-B), MS m/z ( r e l .  i n t . ) :  268.28 [MI+ (43)  

( c a l c .  f o r  C13N12N60: 268.28), 177 ( M - c ~ H ~ ) '  ( I > ) ,  149 ( 1 7 7 - ~ ~ ) +  (42) ,  109 (149- 

C ~ H ~ ) '  (100). 
1 9 . :  Orange c r y s t a l s  (EtOH), mp 242 O C ,  85% y i e l d ,  I R  ( K B r )  cm- : 1735 (p-diketone) 

1605 (C=N), HMR (DMSO-d6) 6: 3.3 (2H,s, -NC0CH2-), 1.9 (ZH, s, =C-CH2-CO), 5.53 

( I H ,  s ,  -c-CH=C-), 2.1 (3H, a ,  H C-c=N), MS m/z ( r e l .  i n t . ) :  164.164 [MI+ (100) 3 
(ca l c .  f o r  C8H8N202: 164.164), 136 (M-CO)' (44 ) ,  121 (151, 107 (37 ) ,  77 (53).  

1 lo. l l a - e :  I R  (KBr) cm- : 1375-1385 and 11150-1510 (C=S), 1630-1675 (CO-amide), 3100- 
/V 

3350 (NH-enlide), NHR (DMSO-d6) 6:  1.6-1.8 (3H, s ,  H C-C=N), 6.6-7.5 (5H and 4H, 3 
m ,  Ar-K). 

l l a .  Yellow c r y s t a l s ,  mp 201 O C ,  70% y i e l d  ( s a t i s f a c t o r y  elemental  ana lys i s ) .  
CCC 

l l b .  Brown c r y s t a l s ,  m? 202 O C ,  60% y i e l d  ( s a t i s f a c t o r y  elemental  a n a l y s i s ) .  - 
1 lc .  Dee? brown c r y s t a l s ,  mp 252 O C ,  70% y i e l d  ( s a t i s f a c t o r y  elemental  a n a l y s i s ) .  
N . Reddish brown c r y s t a l s ,  mp 205 O C ,  60% y i e l d  ( s a t i s f a c t o r y  elemental  

a n a l y s i s ) .  

l l e .  Brownish b lack  c r y s t a l s ,  mp 250 O C ,  80% y i e l d ,  MS m/z ( r e l .  i n t . ) :  276.316 
d 

LM]' (21)  (talc. f o r  c , ~ H , ~ N ~ s o ~ :  276.3161, 258 ( 4 ) ,  157 ( I & ) ,  123 (79 ) ,  108 

( l o o ) ,  80 (89).  
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