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A b s t r a c t  - The r e a c t i o n  o f  2 - c h l o r o - 4 - m e t h y l t h i o q u i n a z o l i n e  

w i t h  a l k y l a m i n e s  i n  d ime thy l fo rmamlde  a f f o r d e d  2 . 4 - b i s ( m e t h y l t h i 0 ) - .  

2 - a l k y l a m i n a - 4 - m e t h y l t h i o - ,  4 - a lky l amino -2 -ch lo ro - .  L-a lkylamino-  

2 - m e t h y l t h i o - ,  and  2.4-bis(alkylamino)quinazoline. The r e l a t i v e  

e a s i n e s s  o f  d i s p l a c e m e n t  o f  t h e  c h l o r i n e  a n d / o r  t h e  r n e t h y l t h i o  

group i n  2 - c h l o r o - 4 - m e t h y l t h i o q u i n o z o l i n e  depended on t h e  b u l k i -  

n e s s  o f  a l k y l a m i n e s .  

I n  t h e  course o f  r e s e a r c h e s  on  q u i n a z o l i n e  d e r i v a t i v e s  showing h e r b i c i d a l  

a c t i v i t y ,  t h e  d i s p l a c e m e n t  r e a c t i o n  of  2 - c h l o r o - 4 - m e t h y l t h i o q u i n a z o l i n ~ ) ( l )  w i t h  

a l k y l a m i n e s  h a s  been  s t u d i e d .  

The r e a c t i o n  o f  k w i t h  e t h y l a m i n e  i n  d ime thy l f a rmamide  a t  80-85•‹C f o r  20 m i "  

2 )  gave  2,4-bis(methYlthio)quina~oline ( 2 ) ,  2 - e t h y l a m i n o - 4 - m e t h y l t h i o q u i n a z o l i n e  ( ? a )  

a s  c o l o r l e s s  n e e d l e s  (mp 79-80%).  2 - c h l o r o - 4 - e t h y l a m i n o q u i n a z o l i n d ) ( 4 a ) .  4 - e t h y l -  

a m i n o - 2 - m e t h y l t h i o q u i i a z o l i n e  ( 5 a )  as c o l o r l e s s  n e e d l e s  (mp 149-150•‹C),  and  a t r a c e  

amount o f  2.4-bis(ethylamino)quinazolind)(6a). 

Compounds 3a and  5a had  t h e  same m o l e c u l a r  f o r m u l a ,  CllHq3N3S. and t h e i r  PMR 
?I & 

s p e c t r a  i n d i c a t e d  t h e  presence of an  e thy l amino  (b :  1 . 1 2 ,  3 .30-3 .80  f o r  3a and  1 .22 .  -., 
3.40-3.87 f a r  5 a )  and a m e t h y l t h i o  ( 6 :  2.56  f o r  3a and 2.57 f o r  5 2 ) .  - c. 

I n  o r d e r  t o  d i f f e r e n t i a t e  c l e a l y  t h e  s t r u c t u r e s  of  3a from 58.. t h e s e  compounds 
N - 

were d e s u l f u r i s e d  w i t h  Raney n i c k e l ,  r e s p e c t i v e l y .  Compound 3a a f f o r d e d  2 - s t h y l -  
h 

a m i n o q u i n a a o l i n e  ( 7 )  as c o l o r l e s s  n e e d l e s  (mp 96-97'C), on t h e  o t h e r  hand 2 gave  

4 - e t h y l a m i n a q u i n a z a l i n e  ( 8 )  as c o l o r l e s s  n e e d l e s  (mp 1 4 9 - 1 5 0 ~ ~ ) . ~ )  From t h e s e  d a t a ,  

t h e  s t r u c t u r e  o f  5a was con f i rmed  t o  be 4-ethylamino-2-methylthioquinaaoline. 2 and - 
3a were  a s c r i b e d  t o  2 - e t h y l a m i n o q u i n a z o l i n e  and 2-ethylamino-4-methylthioquinazoline 
P. 

as i s o m e r i c  compounds o f  8  and  5a ,  r e s p e c t i v e l y .  
b w 

Compound 3a showed c h a r a c t e r i s t i c  UV a b s o r p t i o n  maximum a t  362 nm, on  t h e  o t h e r  
?L 

hand 5_a had an a b s o r p t i o n  a t  328  nm. By compar ing  t h e i r  UV s p e c t r a ,  t h e  i s o m e r i c  

r e l a t i o n  be tween 2-alkylamino-4-methylthioqllinazolines ( 3 )  and  4-a lkylamino-2-methyl -  



t h i o q u i n a z o l i n e  ( 5 )  can e a s i l y  and  u n e q u i v o c a l l y  be d i f f e r e n t i a t e d .  

To i n v e s t i g a t e  t h e  s cope  and  l i m i t  of t h i s  t y p e  o f  r e a c t i o n ,  t h e  s t u d y  was ex- 

panded t o  t h e  use  o f  o t h e r  a l k y l a m i n e e  ( e . g . ,  bu ty l amine ,  d ime thy l amine ,  d i p r o p y l -  

arnine and  d i i s o p r o p y l a r n i n e ) .  The r e s u l t a  were  summarized i n  Tab l e  I and  11. 

Tab le  I The R e a c t i o n  o f  2-Chloro-4-methylthioquinazoline w i t h  

Alkylamines  

- --- 

Amines R e a c t i o n  C o n d i t i o n s  P r o d u c t s  and  Y i e l d  ( 8 )  
R ' R ~ N H  Time ( h )  Temp ( 'C)  

Tab le  I1 UV A b s o r p t i o n  Maxima o f  t and 5 i n  E t h a n o l  

3  nm(fman) 5 nm (Eman) 

3a 362 (6570 )  5a 328 (8320 )  

3 b 365 (5340 )  5b 330 (6870 )  

3 c  370 (4420 )  5 c  3 3 7 ( 7 4 0 0 )  

P r ima ry  amines  o r  d ime thy l amine  r e a c t e d  w i t h  t h e  c h l o r i n e  a t  2 - p o s i t i o n  a n d / o r  

t h e  n e t h y l t h i o  group a t  4 - p o s i t i o n  i n  q u i n a z o l i n e  r i n g  t o  a f f o r d  2- a n d / o r  4-sub- 

s t i t u t e d  q u i n a a o l i n e s .  Dipropylarn ine  r e a c t e d  w i t h  t h e  c h l o r i n e  a t  2 - p o s i t i o n  t o  

g i v e  2-dipropylamino-4-methylthy1thioquinazoline 3d s e l e c t i v e l y .  A more bu lky  arnine,  
A, 

d i i s o p r o p y l a m i n e ,  d i d  n o t  r e a c t  w i t h  1 .  
.% 

R e s u l t s  of t h e s e  s t u d i e s  show t h a t  t h e  r e a c t i o n  o f  1 w i t h  a l k y l a m i n e s  i s  a f -  
L 

f e c t e d  t o  a g r e a t  e x t e n t  by t h e  b u l k i n e s s  r a t h e r  t h a n  t h e  b a s i c i t y  o f  a l k y l a m i n e s .  

Same r e a c t i o n s  were a t t e m p t e d  t o  c l a r i f y  t h e  mechanism f o r  t h e  f o r m a t i o n  of  

t h e  compounds 2-6.  The r e a c t i o n  o f  2  w i t h  bu ty l amine  i n  d ime thy l fo rmamide  a t  80- 
h %. I\r 
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85'C gave mainly 2. The reaction of 3b with butylamine gave chiefly 6b, however 
v - 

4b did not react with butylarnine or methylmercaptide anymore. Compound Z d i d  not .-" 
react with butylamine. 

On the basis of these results, a plausible mechanism for the reaction of 1 
.d 

with alkylamines is shown in Chart 1 .  
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