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A  NOVEL ONE POT SYNTHESIS OF 7,9-DISUBSTINTED 5H-THIAZOLO [2,3-b]  

QUINAZOLINE-3.5 [25]-DIONES 

Munnu Ram C h a u r a s i a *  and Ajay  Kumar Sharma 

D e p a r t m e n t  of  C h e m i s t r y ,  D.A.V. (P.G.) C o l l e g e ,  Dehra Dun, I n d i a  

A b s t r a c t  - V a r i o u s  7 , 9 - d i s u b s t i t u t e d  5g-thiazolo[2,3-blquinazoline- 

3 , 5 ( 2 H ) - d i o n e s  and 7 . 9 - d i s u b s t i t u t e d  2-benzylidene-5g-thiazolof2.3-b] 

quinazoline-3,5(2g)-diones h a v e  b e e n  s y n t h e s i z e d  and s c r e e n e d  f o r  

v a r i o u s  b i o l o g i c a l  a c t i v i t i e s .  Some of t h e  compounds checked  f u n g a l  

g r o w t h  and a l s o  showed s i g n i f i c a n t  a n t i b a c t e r i a l  a c t i v i t y .  

S e v e r a l  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  atom h a v e  a c q u i r e d  

c o n s i d e r a b l e  i m p o r t a n c e  o n  a c c o u n t  of t h e  d i v e r s e  b i o l o q i c a l  a c t i v i t i e s  

a s s o c i a t e d  w i t h  them. Numerous condensed compounds i n c o r p o r a t i n g  t h e  

q u i n a z o l i n o n e  and v a r i o u s  f i v e  membered h e t e r o c y c l i c  s y s t e m s  have  b e e n  

p r e p a r e d L p 2 .  ~ a r d t m a n ~ ' ~  r e p o r t e d  t h e  s y n t h e s i s  o f  s e v e r a l  q u i n a z o l i n o n e s  

showing b r o n c h o d i l a t o r y ,  a n a l e p t i c ,  a n t i i n f l a r n m a t o r y ,  a n a l g e s i c  and a n t i h y p e r -  

t e n s i v e  a c t i v i t i e s .  J o s h i  e t  a15 have  r e c e n t l y  s y n t h e s i z e d  some 2 , 3 - d i h y d r o -  

t h i a z o l o r 2 , 3 - b ] - 7  o r  8 - f l u o r o q u i n a z o l i n - 5 - o n e s .  5g-Thiazolo[2.3-b]quinazolin-3, 

6 5(2 l i ) -d ione  was r e c e n t l y  p r e p a r e d  by A l i  e t  a 1  . 
Keeping  i n  v i e w  t h e s e  b i o l o q i c a l  p r o p e r t i e s  a s s o c i a t e d  w i t h  s u c h  compounds, a  

nove l  o n e  p o t  s y n t h e s i s  of 7 , 9 - d i s u b s t i t u t e d  5~-thiazolo[2,3-b]quinazoline 

3 , 5 ( 2 g ) - d i o n e s  h a v e  b e e n  d e v e l o p e d .  

7 , 9 - D i s u b s t i t u t e d  5~-thiazolo[2,3-~]quinazoline-3,5(2ti)-diones (VI)  h a v e  been  

p r e p a r e d  by t h e  c y c l i z a t i o n  of  6 , 8 - d i s u b s t i t u t e d  2-carboxymethylthio-4(3H)- 

7 q u l n a z o l i n o n e s  (V) . However t h i s  method i s  q u i t e  e l a b o r a t e  and i n v o l v e s  

s e v e r a l  s t e p s .  

3 , 5 - D i s u h s t i t u t e d  2 - t h i o u r e i d o b e n z o i c  a c i d s  ( I )  were o b t a i n e d  by h e a t i n g  

c o r r e s p o n d i n g  a n t h r a n i l i c  a c i d  hydrochlor ides8-12  w i t h  ammonium t h i o c y a n a t e  o n  

a  sand b a t h .  On r e f l u x i n g  I w i t h  c h l o r o a c e t i c  a c i d  and anhydrous  sodium 

a c e t a t e  i n  a b s o l u t e  e t h a n o l  f o r  6 h r ,  2-[2-carboxy(~ubstituted)phen~lnitrilo]-4- 

t h i a z o l i d i n o n e s  ( 1 1 )  were  o b t a i n e d .  H e f l u x l n g  of I w i t h  l e a d  a c e t a t e  i n  
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p r e s e n c e  of sod ium h y d r o x i d e  gave 3 . 5 - d i s u b s t i t u t e d  N - c y a n o a n t h r a n i l i c  a c i d s  

( 1 1 1 )  wI7ich y i e l d  I1 by c y c l o a d d i t i o n  w i t h  t h i o g l y c o l i c  a c i d  i n  d r y  benzene.  

R e f l u x i n g  of  I1 w i t h  anhydrous  sod ium a c e t a t e  i n  a b s o l u t e  e t h a n o l  f o r  1 9  h r  

gave  7 , 9 - d i s u b s  t i t u t e d  5lj-thiazolo[2,3-~]quinazoline-3,5(2H)-diones ( V I ) .  The 

compound VI was a l s o  o b t a i n e d  on r e f l u x i n g  I w i t h  c h l o r o a c e t i c  a c i d  and 

anhydrous  sod ium a c e t a t e  i n  a b s o l u t e  e t h a n o l  f o r  25 h r  o r  on r e f l u x i n ?  I11 

w i t h  t h i o g l y c o l i c  a c i d  i n  d r y  benzene  f o r  20  h r .  A n o t h e r  r o u t e  f o r  o b t a i n i n g  

V I  i n v o l v e s  t h e  t r e a t m e n t  of sodium s a l t  o f  6 , 8 - d i s u b s t i t u t e d  2-mercapto-4(3H)- 

q u i n a z o l i n o n e s  ( I V )  w i t h  sodium c h l o r o a c e t a t e  y i e l d i n g  6 . 8 - d i s u b s t i t u t e d  

2-carboxymethylthio-4-(3H)-quinazolinones ( v ) 1 3  and s u b s e q u e n t  c y c l i z a t i o n  

w i t h  a c e t i c  a n h y d r i d e  and p y r i d i n e .  

Thus,  VI have b e e n  s y n t h e s i z e d  d i r e c t l y  f rom compounds I and I11 by t h e  method 

d e s c r i b e d .  The p r o c e d u r e  i n v o l v e s  a  s i n g l e  s t e p  and d i s p e n s e s  w i t h  s e v e r a l  

7  r e a c t a n t s  u s e d  i n  t h e  o t h e r  method . 7 , 9 - D i s u b s t i t u t e d  2-benzyl idene-5l j -  

thiazolo[2,3-t1]quinazoline-3,5(2~)-diones ( V I I )  were  o b t a i n e d  by c o n d e n s i n g  VI ,  

b e n z a l d e h y d e  and p y r i d i n e  i n  d r y  b e n z e n e  f o r  4 hr .  

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  were  t a k e n  i n  o p e n  c a p i l l a r y  i n  l i q u i d  b a t h  and a r e  

u n c o r r e c t e d .  Ir s p e c t r a  were r e c o r d e d  on a  P e r k i n  Elmer  621 s p e c t r o p h o t o m e t e r .  

A Coleman a n a l y s e r  was used  f o r  e l e m e n t a l  a n a l y s i s .  

3 , s - D i s u b s t i t u t e d  a n t h r a n i l i c  a c i d s  were p r e p a r e d  by t h e  known methods8-12. 

5-Chloro 2 - t h i o u r e i d o b e n z o i c  a c i d  ( I a l  was p r e p a r e d  a c c o r d i n g  t o  t h e  method 

of  i iou t  e t  a l l 4  i n  513A y i e l d ,  mp 165'. 

S i m i l a r l y ,  o t h e r  3 . 5 - d i s u b s t i t u t e d  2 - t h i o u r e i d o b e n z o i c  a c i d s  ( Ib -g)  were  

p r e p a r e d .  T h e i r  y i e l d s ,  mp and a n a l y t i c a l  d a t a  a r e  l i s t e d  i n  T a b l e  I. 

2-(2-Carboxvphenylnitri10)-4-thiazolidinones ( I I a l  A s o l u t i o n  of  N-cyano- 

a n t h r a n i l i c  a c i d  ( 0 . 0 1  M) and 60L t h i o g l y c o l i c  a c i d  (0.015 M) i n  benzene  

( 3 0  ml)  was r e f l u x e d  f o r  6  h r .  E x c e s s  of t h e  benzene  was d i s t i l l e d  o f f  and 

t h e  r e s i d u e  was d i l u t e d  w i t h  w a t e r .  The r e s u l t i n g  p r e c i p i t a t e  was f i l t e r e d  

o f f ,  washed w i t h  d i s t i l l e d  w a t e r ,  d r i e d  and r e c r y s t a l i s e d  f rom e t h a n o l  t o  

g i v e  I I a  i n  5 4 ~  y i e l d ,  mp 189'. 

S i m i l a r l y ,  o t h e r  2-[2-carboxy(substituted)phenylnitrilo]-4-thiozolidinone~ 

( I I b - 9 )  were  p r e p a r e d .  T h e i r  y i e l d s ,  mp and a n a l y t i c a l  d a t a  a r e  l i s t e d  i n  

T a b l e  11. 



N - C y a n o a n t h r a n i l i c  a c i d  ( I I I a l  was p r e p a r e d  a c c o r d i n g  t o  t h e  method of  K r a l l  
1 5  

i n  687 y i e l d ,  mp 261'. 

O t h e r  3 . 5 - d i s u b s t i t u t e d  N - c y a n o a n t h r a n i l i c  a c i d s  ( I I I b - g )  were  p r e p a r e d  

s i m i l a r l y .  T h e i r  y i e l d s ,  mp and a n a l y t i c a l  d a t a  a r e  l i s t e d  i n  T a b l e  111. 

2-~erca~to-4-(3H-quinazolinone ( I V a l  was s y n t h e s i s e d  a c c o r d i n g  t o  t h e  method of  

~ a v e l ~ ,  mp 285' ( l i t .  mp 280'). 

S i m i l a r l y ,  o t h e r  6 . 8 - d i s u b s t i t u t e d  2-mercapto-4(3H)-quinozolinones ( I n - e )  

were s y n t h e s i s e d .  T h e i r  y i e l d s ,  mp and a n a l y t i c a l  d a t a  a r e  l i s t e d  i n  T a b l e  IV. 

6 . 8 - D i s u b s t i t u t e d  2-carboxymethylthio-4(3H)-quinazolinones (Va-dl were  p r e p a r e d  

1 7  by t h e  method of Bhargava  e t  a 1  . T h e i r  y i e l d s ,  mp and a n a l y t i c a l  d a t a  a r e  

l i s t e d  i n  T a b l e  V. 

5~-~hiazolor2.3-blquinazoline-3.5(2~)-dione~ ( V I a )  Method A: A  m i x t u r e  of  

2 - t h i o u r e i d o b e n z o i c  a c i d  (0.01 M ) ,  c h l o r o a c e t i c  a c i d  (0 .011  M), a n h y d r o u s  

sodium a c e t a t e  (0.02 M ) ,  and a b s o l u t e  e t h a n o l  ( 5 0  ml)  was r e f l u x e d  on a  w a t e r  

b a t h  f o r  2 5  h r .  The r e a c t i o n  m i x t u r e  was poured  i n t o  i c e  c o l d  w a t e r .  The 

r e s u l t i n g  p r e c i p i t a t e  was f i l t e r e d  o f f ,  washed w i t h  37 sodium b i c a r b o n a t e  

s o l u t i o n  and d i s t i l l e d  w a t e r ,  and r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  g i v e  W7 y i e l d  

of V I a ,  mp 295'. Anal .  C a l c d .  f o r  C10H6N202S:C, 55.05; H, 2.75, Found: 

C, 55.35; H, 2.527<. 

I R ( n u j o 1 ) :  1 7 1 0 ( s ) ,  1 6 8 0 ( s ) ,  1620(m) ,  1580(m) ,  1 3 7 0 ( s ) ,  8 8 0 ( s )  cm-I. 

B: A  s o l u t i o n  of  N - c y a n o a n t h r a n i l i c  a c i d  (0 .01  M) and 60/ t h i o g l y c o l i c  a c i d  - 
(0.015 M) i n  d r y  benzene  ( 3 0  ml)  was r e f l u x e d  o n  a  w a t e r  b a t h  f o r  2 0  h r .  A f t e r  

e x c e s s  of benzene  was d i s t i l l e d  o f f ,  t h e  r e s i d u e  was poured  i n t o  c o l d  w a t e r .  

The r e s u l t i n g  p r e c i p i t a t e  was f i l t e r e d  o f f ,  washed w i t h  57 sodium b i c a r b o n a t e  

s o l u t i o n  and d i s t i l l e d  w a t e r ,  and r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  g i v e  VIa i n  

507 y i e l d ,  mp 294'. 

C: A s o l u t i o n  o f  2-(2-carboxyphenylnitrilo)-4-thiozolidinone (0.01 M), - 
anhydrous sodium a c e t a t e  (0.02 M) i n  a b s o l u t e  e t h a n o l  ( 3 0  ml)  were  r e f l u x e d  

on a w a t e r  b a t h  f a r  1 9  h r .  E x c e s s  of  e t h a n o l  was d i s t i l l e d  o f f .  The r e a c t i o n  

m i x t u r e  was poured  i n t o  i c e - c o l d  w a t e r .  The r e s u l t i n g  p r e c i p i t a t e  was 

f i l t e r e d  o f f ,  washed w i t h  37 sodium b i c a r b o n a t e  s o l u t i o n  and d i s t i l l e d  w a t e r ,  

and r e c r y s t a l l i z e d  f rom e t h a n o l  t o  g i v e  VIa i n  5677 y i e l d ,  mp 295'. 

D: A s o l u t i o n  of 2-~arboxymethylthio-4(3~)-quinazolinone~ (0.01 M), a c e t i c  - 
a n h y d r i d e  ( 2 0  ml)  and a  few d r o p s  o f  p y r i d i n e  was r e f l u x e d  f o r  30 min. The 

r e a c t i o n  m i x t u r e  was o o u r e d  i n t o  i c e  c o l d  w a t e r .  The r e s u l t i n g  p r e c i p i t a t e  



HETEROCYCLES, Yo1 20, No 8, 1983 

was f i l t e r e d  o f f ,  washed w i t h  91 sodium b i c a r b o n a t e  s o l u t i o n  and d i s t i l l e d  

w a t e r  and r e c r y s t a l l i z e d  f rom e t h a n o l ,  t o  g i v e  VIa i n  51X y i e l d ,  mp 193'. 

S i m i l a r l y ,  o t h e r  7 . 9 - d i s u b s t i t u t e d  5ji-thiazo10[2,3-~]~uinazoline-3,5(2I4)- 

d i o n e s  (VIb- f )  w e r e  s y n t h e s i s e d  by f o u r  d i f f e r e n t  r o u t e s .  T h e i r  y i e l d s ,  rnp, 

i r  and a n a l y t i c a l  d a t a  a r e  l i s t e d  i n  T a b l e  VI. 

7-Chloro-2-benzslidene-5H-thiazolo~2.3-blquinazoline-3,5(2H)-dione ( V I I ~ ~  A  

s o l u t i o n  of 7-chloro-5~-thiazolo[2,3-~]quinazoline-3,5(2~)-dione (0 .01  M) 

b e n z a l d e h y d e  (0.011 M), and a few d r o p s  of p y r i d i n e  i n  d r y  benzene  ( 3 0  m l )  

was r e f l u x e d  f o r  4 h r .  E x c e s s  of t h e  b e n z e n e  and p y r i d i n e  was d i s t i l l e d  o f f  

u n d e r  r e d u c e d  p r e s s u r e  and t h e  r e s i d u e  was washed w i t h  a m i x t u r e  of  d i s t i l l e d  

w a t e r  and a  l i t t l e  of e t h a n o l .  H e c r y s t a l l i s a t i o n  of t h e  c r u d e  p r o d u c t  w i t h  

e t h a n o l  g a v e  V I I a .  

S i m i l a r l y ,  o t h e r  7 , 9 - d i s u b s t i t u t e d  2 - b e n z y l i d e n e  5 f i - th iazo lo[2 ,3 -b] -  

quinazoline-3,5(2H)-diones (VIIb-g)  w e r e  s y n t t i e s i z e d .  T h e i r  y i e l d s ,  mp, i r  

and a n a l y t i c a l  d a t a  a r e  l i s t e d  i n  T a b l e  V I I .  

PHAKMACOLOGICAL SCREENING 

The s y n t h e s i z e d  compounds w e r e  s c r e e n e d  f o r  f u n g i c i d a l  a c t i o n  on A s p e r q i l l u s  

and A l t e r n a r i a  a l t e r n a t a  by  t h e  a g a r  d i f f u s i o n  technique1 '  a t  two 

d i l u t i o n s  v i z . ,  1 :2800  and 1:6500. The p e r c e n t a g e  i n h i b i t i o n  of g rowth  was 

d e t e r m i n e d  by  c o m p a r i s o n  w i t h  g rowth  i n  c o n t r o l s .  A l l  s o l u t i o n s  w e r e  p r e p a r e d  

i n  a b s o l u t e  a l c o h o l .  The medium i n  c o n t r o l s  and t r e a t e d  p l a t e s  was p o t a t o  

d e x t r o s e  a q a r  c u l t u r e  medium and t h e  i n c u b a t i o n  time was 9 6  h r  a t  2 6  +_ l oco  

The compounds V I b , c , d  and e  i n h i b i t  80-1001 s p o r e  g e r m i n a t i o n  a g a i n s t  

A l t e r n a r i a  a l t e r n a t a  a t  b o t h  t h e  d i l u t i o n s ,  w h i l e  i n  t h e  c a s e  o f  A s p e r q i l l u s  

maximum compounds i h h i b i t  50-701 s p o r e  g e r m i n a t i o n  a t  b o t h  t h e  

d i l u t i o n s .  

The compounds V I b  and c were  s c r e e n e d  i n  vitro a g a i n s t  S o  a u r e u s  and found  t o  

be  a c t i v e  a t  250  g/ml b u t  i n a c t i v e  a t  100 g/ml a g a i n s t  S t r e p t o c o c c u s  f a c c a l i s ,  

K l e b s i e l l a  m e u m o n i a e ,  E. c o l i ,  Pseudomonas a e r u q i n o s e ,  Candida  a l b i c a n s ,  

C r y p t o c o c c u s  n e a f o r m a n s ,  S p o r o t r i c h u m  s c h e n e k i i ,  T r i c h o p h y t o n  m e n t a q r o p h y t e s  

and A s p e r q i l l u s  f u m i q i t u s .  

A n t i c a n c e r o u s  a c t i v i t y  of com!pounds VIb and c  i s  i n  p r o g r e s s  i n  N . I . H .  

M a r y l a n d ,  U.C.A. and w i l l  be  r e p o r t e d  l a t t e r .  



Table  I 

3,5-Disubs ti t u t e d  2 - th ioure idobenzo l i c  ac ids  ( Ib -g )  

No. S u b s t i t u e n t s  Molecular formula  Mp Yie ld  Carbon % Hydroqery! 

X Y oC % Found Calcd. Found Calcd,  

Table I1 

2-[2-Carboxy(substituted)phenylnitrilo]-4-thiz~lidinones ( I Ib -9 )  

No. S u b s t i t u e n t s  Molecular formula Mp Yie ld  Carbon % Hydroqen % 
X Y oC % Found Calcd. Found Calcd. 

-- - - 

I I b  C1 H C10H7C1N203S 266 58 44.21 44.36 2.49 2.59 

c C1 C1 C10H6C12N203S 206 62 39.31 39.35 1.88 1.97 

d B r  H CIOH7BrN2O3S 251 56 37.97 38.10 2.15 2.22 

e B r  B r  C10H6Br2N203S 241 69 30.38 30.46 1.42 1.52 

f 1 H C10H71N203S 234 5 8  33.03 33.15 1.64 1.93 

g I I Cl0H6I2X2O3S 218 67 24.52 24.59 1.19 1.23 
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Table I11 

3.5-Disubst i tu ted  N-cyanoanthrani l ic  acids ( I I I b - g )  

No. S u b s t i t u e n t s  Molecular formula Mp Y i e l d  Hydroqen 
X Y Oc % Found Calcd. Found Calcd. 

I I I b  C 1  H C8H5C1N202 327 72 48.74 40.86 2.41 2.55 

c C 1  C 1  C8H4C12N202 268 a 41.49 41.56 1.68 1.73 

d B r  H C8H5BrN202 274 62 39.73 39.84 2.01 2.08 

e B r  B r  C8H4ar2N2O2 261 69 29.88 30.00 1.22 1.25 

f I H C8H51N202 332 5 8  33.19 33..?3 1.69 1.73 

5 I I C8HA1I2N2O2 221 64 23.14 23.19 0.88 0.97 

Table I V  

6,8-Disubs ti t u t e d  2-mercapto-4(3l4)-quinazolinones ( 1 ~ b - e )  

N,o. S u b s t i t u e n t s  Molecular formula Mp YJeld Carbon & H y d r o ~ e n  < 
X Y 

O c  
Found Calcd. Found Calcd. 

IVb C1 H C8H5C1N20S 233 61 45.11 45.18 2.22 2.35 

c C1 C1 C8H4C12N20S 240 69 38.76 38.87 1.54 1.62 

d I H C8H51N20S 205 6 5  31.44 31.58 1.54 1.65 

e I I C8H412N20S 156 57  23.19 22.33 0.86 0.93 

Table V 

6-8-Disubst i tu ted  2-carboxymethylthio-4(3~)-quinazolinones (Va-d) 

No. S u b s t i t u e n t s  Molecular formula Mp Yield Carbon < H d r o  en ' 
X Y 0, $ FO-lcd. -=do 



Table VI 

7,9-Disubstituted 5H-thiazolo[2,3-~]qr~inazoline-3, 5(2H)-diones 

(VIb-f) 

NO. Substituents Molecular MP Yield Found (Calcd.) f l  Characteristics IR 
X Y formula oC % C H 

(nujol) peaks cm-l 

VIb C1 H C10H5C1N202S 229 60 47.78 2.12 1710 s), 1670(m), 
(47.53) (1.98) l6lO{w), 1530(m), 

1375(s). 830(m) 

Table VII 

7.9-Disubstitutsd 2-benzylidene-5Y-thiazolo[2,3-~]qoinazoline-3,5- 

(25)-dianes (VIIa-f) 

No. Substituents Molecular Mp Yield Found (Calcd.) % Characteristic IR 
X formula OC % C H [nuiol) oeaks cm-' 

- - 

VIIa C1 H C17H9C1N202S 102 48 59.84 

b C1 C1 C17H8C12N202S 116 59 54.31 

C Br H C17H9BrN202S 97 67 52.86 2.19 1710 s), 1670 m), 
(52.99) (2.34) 1630iml; 1370[s), 

1170 m 8M(m) 

d Br Br CI7H8Br2N2O2S 110 64 43.76 

e I H C17H91 N202S 112 42 47.02 

f I  I C17H812N202S 100 69 36.42 1.33 1700(s), 1630(s),l630(m), 
(36.56) (1.43) 1370(s), 1175(m).830(w) 

- 1 5 5 6 -  
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