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Abstract - A new and facile synthesis of 2-(N-alkyl-4-chloro- 

butylamino)-4-chloroquina~olines by the reaction of 2,L(IH,3H)- 

quinazolinedione with N-alkylpyrrolidines in phosphoryl chloride 

is described. 

The chlorination of 2,4(1H,3H)-quinazolinedione (1) with phosphoryl chloride 

in the presence of triethylamine gave 4-chloro-2-diethylaminoquin~zoline (3) instead 

of 2,4-dichloroquinazoline (2). On the other hand, when tripropylamine was used as 

a base in place of triethylamine, compound 1 was smoothly converted to 2:) 
hr * 

To expand the studies of these reactions, N-alkylpyrrolidines (4) were used in 

place of triethyl- or tripropylamine as a base, and it was designed to convert the 

hydraxy group at 2-position in compound 1 to N-a lky l -4 -ch lo robu ty l amino  group and 
v 

to prepare 2 - ( N - a l k y l - 4 - c h l o r o b u t y l a m i n o ) - 4 - c h l a r o q i l i  ( 5 )  in a one-pot 

selective preparation. 

The reaction of 1 with phosphoryl chloride in the presence of N-methylpyrroli- 
V 

dine (4a) was carried out at 80-85% for 20 mi" to give h-chloro-2-(N-methyl-&- 

chlorobutylamino)quinazoline (5a) as a yellow oil and 2 as colorless needles (mp 
w 

116-118'~). (Literatur3); mp 118'~). 

To make further investigation into this reaction, the study was expanded to 

the u s e  of other N-alkylpyrrolidines such as N-ethylpyrrolidine (4b). N-propyl- 

pyrrolidine (LC). N-butylpyrrolidine (jd). N-see-butylpyrrolidine (Le) and N-tert- 

butylpyrrolidine (41"). The results were summarized in Table I. 

As shown in Table I, it has become apparent that the reaction of 1 with phos- .-" 
phoryl chloride in the presenoe of N-alkylpyrrolidines proceeds by a van Braun type 

reactiod)through the formation of a quaternary ammonium salt, which decomposes to 

give the nev tertiary mines. 2-(N-alkyl-L-chlorobutylamino)-4-chloroquinazolines 

(5). 

There are two possible reaction pathways to decompose the quaternary ammonium 



Tab le  I Y i e l d s  ( $ )  of  I s o l a t e d  P r o d u c t s  from t h e  R e a c t i o n  o f 1  

w i t h  POI213 i n  t h e  Presence of  

R 4  2  5  

( 5 a )  77.3 

(5b) 58.7 

( 5 c )  59.4 

( 5 d )  34.7 

. ( 5e I  t r a c e  

( S f )  t r a c e  

s a l t ,  ( a ) :  t h e  c l e a v a g e  of  N-a lkyl  group,  and ( b l :  t h e  c l e a v a g e  of  p y r r o l i d i n e  r i n g .  

On t h e  r e s u l t s  of  t h e s e  s t u d i e s ,  t h e  i s o l a t e d  p r o d u c t  was ma in ly  5,  4-chloro-2-  
h 

p y r r o l i d i n ~ q u i n a z o l l n s  ( 6 )  was n o t  isolated. 

When t h e  bu lky  N - a l k y l p y r r o l i d i n e  such a s  Le o r  4f was u sed  as a base  i n  t h e  

phosphory l  c h l o r i d e  c h l o r i n a t i o n  o f  1 ,  compound 2 was main ly  o b t a i n e d .  However, 
c4 

when t h e  amine such  a s  4a,  4b,  4c o r  4d was u sed ,  bo th  o f  5 and 5 were o b t a i n e d .  

I t  was found t h a t  t h e  p r o d u c t s  r a t i o  depended on t h e  b u l k i n e s s  of  N-a lky l -  

p y r r o l i d i n e s  used .  The i n t r o d u c t i o n  o f  N-alkyl-4-chlorobutylamino group t o  q u i n a -  

s o l i n e  r i n g  h a s  n o t  been r e p o r t e d  i n  t h e  l i t e r a t u r e .  

Gene ra l  p r o c e d u r e  - - - -  N - A l k y l p y r r o l i d i n e  ( 1 5  ml) was added t o  a m i x t u r e  of  1 
(5.0 g. 0.031 mo l l  and phosphory l  c h l o r i d e  (70  ml) and t h e  m i x t u r e  was s t i r r e d  a t  

80 -85% f o r  20 min. A f t e r  t h e  excess of  phosphory l  c h l o r i d e  and N - a l k y l p y r r o l i d i n e  

were e v a p o r a t e d  o f f  i n  vacuo, t h e  r e s i d u e  was d i s o l v e d  i n  100  m l  of  ch lo ro fo rm.  

The ch lo ro fo rm l a y e r  w a s  washed w i t h  w a t e r ,  s a t d .  NaHCOj aq . .  and  t h e n  s a t d .  NaCl 

aq. s u c c e s s i v e l y .  A f t e r  d r i n g  aver MESOL, t h e  ch lo ro fo rm l a y e r  was c o n c e n t r a t e d  t o  
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give a yellow oil. The residue was subjected to the silica gel column chromato- 

graphy. The elution with tetrachloromethane gave 2-(N-alkyl-4-chlorobutylamiio)- 

4-chloroquinazoline 5 as a yellow oil and 2 as colorless needles. 
,-J 

The results were summarized in Table II. 

Table I1 2-(N-Alkyl-4-chlorobuty1amino)-l-chloroqui~a~oline 
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