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A b s t r a c t  - A new r o u t e  f o r  s y n t h e s i s  o f  new imidazoqu inazo l ine  

d e r i v a t i v e s  v i a  r e a c t i o n  o f  a n t b r a n i l i c  a c i d  wi th  4-thiohydan- 

t o i n ,  5-arylidene-4-methylmercaptohydantoins and 5-aryl idene-  

2-e thylmercaptohydantoins  i s  r e p o r t e d .  S y n t h e s i s  and c b a r a c t e r -  

i z a t i o n  of  new imidazo-1 ,2 ,4 - t r i azo le s  v i a  r e a c t i o n  o f  a ldehydes  

wi th  new 2- and 4-phenylbydrazonohydanto in  d e r i v a t i v e s  is a l s o  

r e p o r t e d  and d i scussed .  

The c o n s i d e r a b l e  b i o l o g i c a l  and med ic ina l  a c t i v i t i e s  o f  imidazoqu inazo l ines  and 

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

o f  t h e s e  r i n g  systems. ' -3 I n  c o n t i n u a t i o n  o f  o u r  p r e v i o u s  work,4 we have inves -  

t i g a t e d  some new r o u t e s  f o r  s y n t h e s i s  o f  t h e s e  h e t e r o c y c l i c  systems.  The work 

h a s  r e s u l t e d  i n  s y n t h e s i s  o f  s e v e r a l  new imidazoqu inazo l ines  and imidazo-1,2,4- 

t r i a z o l e s  from t h e  r e a d i l y  a c c e s i b l e  th iohydan to in  d e r i v a t i v e s .  The p r o d u c t s  were 

o b t a i n e d  i n  good y i e l d s  under mi ld  r e a c t i o n  c o n d i t i o n s .  

A mix tu re  o f  4- th iohydantoin  ( l a )  (0.004 mole) and a n t h r a n i l i c  a c i d  (0.004 mole) 

was hea ted  i n  an o i l  ba th  a t  150-160'~ till e v o l u t i o n  o f  H2S ceased ( c a .  2 h r ) ,  

t hen  cooled  and t r i t u r a t e d  wi th  e t h a n o 1 , o r  a  s o l u t i o n  o f  4-methyl th io  d e r i v a t i v e  

o f  ?a [3.6 g  o f  As i n  aqueous sodium hydroxide  ( 1 6  m l ,  12%),  methanol ( 9 0  ml) and 

3.5 m l  o f  methyl i o d i d e  were mixed. The mix tu re  was s t i r r e d  f o r  1 h r  and l e f t  

a s i d e  o v e r n i g h t  at  room tempera tu re ,  t h e n  evapora ted  t o  one  h a l f  o f  i t s  volume] 

and 3.7 g o f  a n t h r a n i l i c  a c i d  i n  e t h a n o l  (20  ml) was r e f l u x e d  f o r  90  min on a 

wa te r  b a t h  t i l l  n r e c i p i t a t i o n  o f  brown prodilct  mas completed. I n  both  c a s e s ,  

t h ~  same n roduc t  o f  molecular  formula C10H702Nj was a f fo rded .  The I R  spectrum o f  

t h e  product  r e v e a l e d  t h e  p r e s e n c e  of  C=N, 2C=0 and NH croups .  Two s t r u c t u r e s ,  



i m i d a z o  5 , l  b  q u l n a z o l i n e -  l , + d i o n e  ( 2 )  and imidazo[4,5-h] q u i n o l i n e - 2 , 9 - d i o n e  (2) , [ - 1  
were n o s s i b l e  f o r  t h e  r e a c t i o n  p r o d u c t .  S t r u c t u r e  2 was e l i m i n a t e d  s i n c e  t h e  r e -  

a c t i o n  p r o d u c t  (0.01 mole)  r e a d i l y  condensed  w i t h  a r o m a t i c  a l d e h y d e s  (0.01 m o l e )  

i n  p r e s e n c e  o f  g l a c i a l  a c e t i c  a c i d  ( 3 0  ml)  a n d  a n h y d r o u s  sodium a c e t a t e  ( 3  g ) .  The 

r e a c t i o n  m i x t u r e  was r e f l u x e d  f o r  2  h r ,  c o o l e d , a n d  t h e n  p o u r e d  i n t o  c o l d  water t o  

g i v e  t h e  a r y l i d e n e  d e r i v a t i v e s  Lba,b. The s t r u c t u r e  o f  $a,b was c o n f i r m e d  by ,., 
i n d e p e n d e n t  s y n t h e s i s  from 5-ary l idene-4-methylmercaptohydanto ins  Ja ,b  w i t h  a n t h -  

r a n i l i c  a c i d .  Thus,  i n  a  t y p i c a l  p r o c e d u r e ,  e a c h  o f  5 a , b  ( 0 . 0 0 4  mole)  was r e f l u x c d  " 
w i t h  a n t h r a n i l i c  a c i d  (0 .004  m o l e )  i n  p r e s e n c e  o f  a c e t i c  a c i d  ( 2 0  ml)  t i l l  t h e  bad 

o d o u r  o f  methane t h i o l  c o u l d  n o t  b e  d e t e c t e d .  The p r o d u c t s  o b t a i n e d  a f t e r  c o o l i n a  

and f i . l t r a t i o n  were proved  t o  b e  4 a . b  by m.p. and mixed m.p. Compound 5 c  c o u l d  b e  

a l s o  s y n t h e s i s e d  from r e a c t i o n  o f  5c  w i t h  a n t h r a n i l i c  a c i d  i n  a n  o i l  b a t h  a t  150- 
w 

1 6 0 ' ~  a s  d e s c r i b e d  nbove ( c f .  C h a r t  1 ) .  The T R  ~ n e c t r a  o f  2c.b shnired a b s o r p t i o n  

w ~ k s  c h a r a c t e r i s t i c  f o r  C=N, ,?C=O and NH Prouns .  

l a  R-H x )  - 
b,R=C6H5 
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A t t e m n t s  t o  " r s p s r e  I - n h e n y l i m i d n z o ~ .  I-b] o u i n a z o l i n e - 3 , 5 (  1H.2H)-dione (1) v i a  

t h e  r e a c t i n n  o f  I - n h e n y l - 2 - t h i o h ~ d a n t c i n  ($1 o r  i t ?  2 - m e t h y l t h i o  d e r i v a t i v m  m j  t h  

a n t h r a n i l i c  a c i d ,  3s d e s c r i b e d  above ,  s e r e  u n s u c c e s s f u l .  On t h e  o t h e r  hand,  E-ary- 

l i d e n e  d e r i v a t i v e s  2 a . b  were  d i r e c t l y  s y n t h e s i s e d  by r e f l - l a i n g  5 - a r y l i d e n e - l -  

~henyl-2-ethylmercaotohydnntoins (Ra ,b)  (0.00L mole)  w i t h  a n t h r a n i l i c  a c i d  (0.0OL 

mole)  i n  g l a c i a l  a c e t i c  r c i d  ( 2 0  m l ) .  T h e  s t r u c t u r e  o f  2 a , b  was i n f e r r e d  from 

a n a l y t i c a l  d a t a  a n d  I R  s p e c t r a  which r e v e a l e d ,  i n  each c a s e ,  t h e  p r e s e n c e  o f  t h e  

a b s o r p t i o n  h a n d s  c h a r a c t e r i s t i c  f o r  two c a r b o n y l  g roups .  

H , 
~ r ~ ~ v ~  A.A. 

Ph-N N 
'P 

I n  c o n t i n u a t i a n  o f  t h i s  work, we a t t e m p t e d  t o  p r e p a r e  imidazo-1,2,4-triazoles. A 

s y n t h e t i c  a p p r o a c h  w e l l  documented f o r  t h e  p r e p a r a t i o n  o f  r i n g  f u s e d  s - t r i a z o l e s  

w a s  i n v e ~ t i g z t e d . ~ ' ~  Thus,  e a c h  o f  Lb ,  z c  and ?a (0.01 mole)  was r e f l u x e d  w i t h  

p h e n y l h y d r a z i n e  (0.01 mole)  i n  e t h a n o l  ( 3 0  ml)  t i l l  t h e  o d o u r  o f  H2S ( o r  C2H5SH 

i n  c a s e  o f  ,$a) c e a s e d  ( c a .  1  h r ) .  The s o l i d  o b t a i n e d  by c o o l i n g  ( o r  d i l u t i o n  w i t h  

w a t e r  i n  c a s e  o f  l a )  w a s  p r o v e d  t o  h e  p h e n y l h y d r a z o n e  d e r i v a t i v e s  J s a , b  a n d  2. 
The I R  s p e c t r u m  o f  J? a s  a  t y p i c a l  example o f  p h e n y l h y d r a z o n e  d e r i v a t i v e s  showed 

a b s o r p t i o n  bands  c h a r a c t e r i s t i c  f o r  C-N, C=O, NH r i n g  a n d  NH h y d r a z o n e  groups .  

( c f .  C h a r t  2 ) .  

d m i x t u r e  o f  e a c h  o f  4 -phenylhydrazone  d e r i v a t i v e s  l Iea ,b  a n d  2-phenylhydrazone  

d e r i v a t i v e  Jl (0.01 mole)  a n d  formaldehyde  ( 5  m l ,  40%) i n  e t h a n o l  ( 2 0  ml) was 



r e f l u x e d  t ill  t h e  s o l i d  s e p a r a t e d  ( c a .  3 0  min)  t o  a f f o r d  j m i d a z o - 1 , 7 , 4 - t r i a z o l e  

d e r i v a t i v e s  L2a.b a n d  i z a .  On t h e  o t h e r  hand ,  when a  m i x t u r e  o f  each  o f  Jla,b a n d  

1 1  (0.01 mole)  and b e n z a l d e h y d e  (0.01 m o l e ) . w a s  h e a t e d  i n  a n  o i l  b a t h  a t  150- 
X U  

1 6 0 ' ~  f o r  2 h r ,  c o o l e d  a n d  t r i t u r a t e d  w i t h  e t h a n o l ,  z c , d  a n d  s b  were o b t a i n e d  

( r f .  C h a r t  2 ) .  1midazo[5,1-c] - 1  , . ? ,L+- t r iazo le  d e r i v a t i v e s  Jl-d a n d  imidazo[7,1-c] - 
1 , 2 , h - t r i a r o l e  d e r i v a t i v e s  l j e , b  c o u l d  b e  a s s i g n o d  t o  t h e  r e a c t i o n  n r o d u c t s  hased  

*d 

on a n a l y t i c a l  d a t a  and IP s p e c t r a  n h i c h  showed d i s a p ~ e n r a n c e  o f  c h a r n c t e r i s t i c  

band o f  NH g r o u p  and also showed a b s o r p t i o n  b a n d s  c h a r a c t e r i s t i c  f o r  C=N and C=O 

m o u p s .  

C h a r t  2 
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Table  1 :  L i s t  of jmidazo[5,1-b]~uinazoline~ (?,Ira-c), .,, I imidazo 

(2a,S), 4- and 2-ahenglhgdrazonnhydnnt.oins (;ca,b, Ll) , imida?c[5,1-c]- 

1 , 2 , l # - t r i a z o l e s  (17n-d! and imidazo [2 .  1-C] - 1  . ? , J i - t r i azo lee  ( i 2 a , b ) .  
N.4 

--- -- -. -- 
** 

Comp. M.p. v i e l d  Formilla Comn. M.p, Yield Formula 

(OC) (%) (OC) (%! 

' s a t i s f a c t o r y  e lemental  a n a l y s e s  f o r  t h e  newly syn thes i sed  compounds were obta ined.  
** 

Compound 2 c r y s t a l l i s e d  from AcOH, 4 a , b  from DM? and o t h e r  products  from EtOH. 
N 
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