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Abstract- The reaction of 2.4-dichloroquinazoline with N-nethyl- 

pyrrolidine gave N-(2-chloro-4-quinaaolinyl)-N-methylpyrrolidi~ium 

chloride, which was heated to give 2-chloro-4-(N-methyl-4-chloro- 

butylanino)quinazoline and reacted also with water in the presence 

of excess N-rnethylpyrralidine to give a stable switter ion. 4 - ( 9 -  

methylpyrrolidino)-2-quina.olino1ate. 

In the preceding papers1:3)one of the authors has reported that the reaction of 2.4- 

(1H. 3H)-quinamlinedione (1) with N-alkylaminopyrrolidines (2) in phosphoryl chloride 

undergoes readily a yon Braun type reaction through the formation of 4-0x0-3,L-di- 

hydro-2-quinezolinyl dichlorophosphate and N-(4-oxo-3.4-dihydro-2-quin~zolinyl)-N- 

alkylpyrrolidinium chloride in sequence, which decomposes to give 2-(N-alkyl-4- 

c h 1 o r o b u t y l a m i n a ) - 4 - c h l o r o q u i n a z o l i n e  ( 7 ) .  , 

To extend the scope of these reactions, compound 2 was used as a nucleophile, in an 
h 

attempt to convert the chlorine at the 4-position in 2,4-dichloroquinazoline (4) to 

an ~ - a l k y l - 4 - c h l o r o h u t ~ l a r n i n o  group and to prepare 4-(N-alkyl-4-chlorabutylamino)- 

2-chloroquinaeoline (51,  which was an isomer of 3. 
'C 

In the hope of obtaining 5, 4 was allowed to react with 4 molar equivalents of N- 
?., - 

methylpyrrolidine (%)in acetone. However ,  the product obtained was not 2-chloro- 

4- ( N - m e t h y l - 4 - c h l o r o b u t y l ~ m i n ~ ) q ~ i n ~ ~ ~ l i n e  (3). but N- (2-chloro-4-quinaaoliny1)-N- 



m e t h y l p y r r o l i d i n i u m  c h l o r i d e  (61 ,  mp 8 8 - 9 0 • ‹ ( d e c . ) .  When compound $was  s t i r r e d  a t  

95-100' f o r  1  h ,  compound 5a was o b t a i n e d .  On t h e  o t h e r  hand ,  t h e  r e a c t i o n  o f  5 
c.J 

w i t h  w a t e r  i n  t h e  p r e s e n c e  o f  excess  2 a  gave  a s t a b l e  z w i t t e r  i o n ,  4 - (N-me thy l -  
r" 

pyrr01idino)-2-quinanolinolate ( 7 ) .  

The s t r u c t u r e  5a was con f i rmed  on t h e  b a s i s  of  U V ,  '8-NMR, mass s p e c t r a  and e l e m e n t a l  
iV 

a n a l y s i s  d a t a .  These  d a t a  a r e  g i v e n  i n  e x p e r i m e n t a l  s e c t i o n .  

The m o l e c u l a r  fo rmu la  of 3 was d e t e r m i n e d  t o  be C H N O on t h e  b a s i s  of i t s  e l e -  
1 3  1 5  3 

m e n t a l  a n a l y s i s  d a t a  and MS (w+, m/e: 229) .  Compound showed a c h a r a c t e r i s t i c  'H-  

N H R  spec t rum ( i n  C D C l  ) ,  which i n d i c a t e d  t h e  p r e s e n c e  of  an N - m e t h y l p y r r o l i d i n i u m  3 
n o i e t y  ( 6 :  1.95-2 .36 ,  43 ,  m ;  3.26-1.67,  28,  m ;  3.45. 3H, s ;  4.69-5 .06 ,  ZH, m ) .  On 

t h e  o t h e r  hand. t h e  ' H - N M R  spec t rum o b s e r v e d  i n  D20 ( 6 :  1.60-2.15.  LH. m; 3.15-3.76. 

ZH, m ;  3.25,  3 H ,  s :  3.90-4.35,  28 ,  m f o r  N - m e t h y l p y r r o l i d i n i u m  m o i e t y )  was marked ly  

d i f f e r e n t  f r o m  t h a t  o b s e r v e d  i n  C D C 1 3 .  T h i s  f a c t  s u g g e s t s  t h a t  compound Z i s  h y d r a t e d  

w i t h  D 2 0  The I R  spec t rum o f  z i n d i c a t e d  t h a t  i t  h a s  n o  h y d r o x y l  and c a r b o n y l  g roups .  

On t h e  b a s i s  o f  t h e s e  d a t a ,  t h e  s t r u c t u r e ~ w a s  c o n s i d e r e d  t o  be a a w i t t e r  i o n .  

4- (N-methylpyrrolidino)-2-q~ina~~linolate, which was a l s o  s u p p o r t e d  by t h e  "c-NMR 

spect rum as  shown i n  t h e  e x p e r i m e n t a l  s e c t i o n .  

Then,  compound & w a s  a l l o w e d  t o  r e a c t  w i t h  N - e t h y l p y r r o l i d i n e  ( 2 b )  u c d e r  a s i m i l a r  

r e a c t i o n  c o n d i t i o n s  a s  d e s c r i b e d  f o r  6. However, i n t e r m e d i a r y  q u a t e r n a r y  ammonium 
u 

c h l o r i d e  w a s  n o t  i s o l a t e d  and 2-chloro-4-(N-ethyl-L-chl0r0b~ty1amino)quinzoline ( 5 b )  

was o b t a i n e d  d i r e c t l y .  

To i n v e s t i g a t e  f u r t h e r  t h e  s c o p e  a n d  l i m i t a t i o n s  o f  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  
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was e x t e n d e d  t o  i n c l u d e  t h e  use of  o t h e r  N - a l k y l p y r r o l i d i n e s  s u c h  as N - ~ r o p ~ l -  ( z c ) ,  

N-bu ty l -  (Zd ) .  N - i s o - b u t y l -  ( Z e ) .  N-sec -bu ty l -  ( 2 f )  and N - t e r t - b u t y l p y r r o l i d i n e  ( 2 g ) .  

The r e s u l t s  a r e  summariaed  i n  T a b l e  I. 

Tab le  I. Y i e l d s  ( $ )  o f  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  % w i t h  & 

5  
.& 

R Y i e l d  ( $ 1  5  R Y i e l d  ( $ 1  
?- 

2 Me 67. d( ?S iso-Bu 83 .6  

?? E t  85 .5  5  sec-Bu 0  

2 P r  89 .0  5& t e r t - B u  0  

>d Bu 89 .7  

* )  Y i e l d  from 6. - 
From t h e s e  r e s u l t s ,  i t  becomes a p p a r e n t  t h a t  t h e  r e a c t i o n  o f  4 w i t h  % p r o d u c e s  * 
s t a b l e  q u a t e r n a r y  ammonium c h l o r i d e  (6), a n d  $,decomposes t o  g i v e  5a and r e a c t s  

a l s o  w i t h  w a t e r  i n  t h e  p r e s e n c e  o f  a b a s e  t o  g i v e  a s t a b l e  n w i t t e r  i o n .  However, 

a b u l k y  amine ,  s u c h  as 2b ,  2  ?$ o r  2 ~ .  i s  a l l o w e d  t o  r e a c t  w i t h  t h e  q u a t e r n a r y  
& 

ammonium s a l t  formed decomposes  i m m e d i a t e l y  t o  g i v e  4-(N-alkyl-4-chlorobuty18minu)- 

2 - c h l o r o q u i n a z o l i n e s  ( 5 )  i n  good y i e l d s .  An even b u l k i e r  amine ,  s u c h  a s  kf o r  3, 
can n o t  r e a c t  w i t h  4 a n y  more. .- 

EXPERIMENTAL 

G e n e r a l  P r o c e d u r e  f o r  2 - A m i x t u r e  o f  i ( 2 . 0 0  g )  and 4 mola r  e q u i v a l e n t s  o f 2  

i n  a c e t o n e  ( 5 0  ml )  was r e f l u x e d  f o r  2  h. A f t e r  t h e  excess  o f  L a n d  a c e t o 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 s o l v e d  i n  c h l o r o f o r m  ( 5 0  m l ) .  The 

e x t r a c t  was washed w i t h  w a t e r  and t h e n  d r i e d  o v e r  magnesium s u l f a t e .  The 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  g i v e  a p a l e  y e l l o w  o i l ,  which was s u b j e c t e d  t o  s i l i c a  g e l  

column chromatography.  E l u t i o n  w i t h  t o l u e n e  gave 4 - ( ~ - a l k ~ l - 4 - c h l o r o b u t ~ l a n i n o ) - 2 -  

c h l o r o q u i n a a o l i n e  ( 5 ) .  The r e s u l t s  a r e  summarized i n  Tab le  11. 

k-hlom-4- (N-methyl-4-chlorobuty1amino)quinaaoline ( 5 a )  - Compound 6 (1 .00  g )  

was s t i r r e d  a t  95-100'C f o r  1  h  t o  g i v e  0.67 g  (67 .0  $1 of 2 a s  c o l o r l e s s  n e e d l e s .  

1 mp 6 7 - 6 9 ' ~ .  The H-NMR and mass s p e c t r a l  d a t a  a r e  l i s t e d  i n  T a b l e  11. 



Table 11. 4-(N-Alkyl-4-chlorobutylamino)-2-~h10r09uina~01ines 

Compound No. mp ('C) MS (M') d e  'H-NMR ( 6 :  ppm in CDC13) 

2 67- 69 283. 285, 287 1.50-2.31 (4H,m.CH2x2).3.31-4;10(4H.m, 

CH2x2).3.38(3H.s,CH3).7.05-8.20(4HHmm 

Ar-H). 

5,b 62-65 297. 299. 301 1.36i3H. t.CH3).1 .30-2.42(4HHm,CH2x2). 

2.92-4.00(6H.m.CH2x3),6.92-8.01(4H,mm 

Ar-H). 

F 61-62 3 1  3 3  1 5  0.98(3H.t.CH3).1.17-2.30(6H,m,CH2x3). 

3.15-L.21 (6~.m.~~~x3),7.04-7.85i4~,m, 
Ar-H). 

E 38-40 325, 327, 129 0.95(3H.m,CH3).l.ll-2.51 (8H,m.CH2x4). 
3.12-4.21 (6H.m,CH2x3).6.9L-8.02iLH.m. 
Ar-HI. 

E 48- 50 325. 327. 329 0.88(6H,d,CH3x2).1 .29-2.45(5H,mm CH2x2 
and C~),3.36(2~, t.c~~),3.55(2H.d,CH~), 
3.76i2H.t.CH2),7.1 5-8.06(LHHmmAr-H). 

4 - ( N - M e t h y 1 p ~ r r o U o ) - 2 - q u i n a z o l i n o l a t e  (7) - Compound 2 (1 .OO g) was allowed 
to react with water (1 ml) in the presence of (1.00 g) in acetonitrile (50 ml) 

at 25-30'C for 5 h. The resulting mixture was concentrated. and the residue was 

recrystallized from acetonitrile to give 0.36 g (42.0 8 )  of ? a s  colorless needles, 

mp 182'C. 'H-NI~R (CDC1 ) .  1.95-2.36 (45. m, CH2 x 2). 3.26-3.67 i2H, m .  CH r 2). 3 ' 

3.45(>~. s. CH3). 4.69-5.06 (2H. m. CH n 2). 7.23-7.70 (3H, m. Ar-H). 8.20-8.38 

(1H. br d. Ar-H). 'H-NMR (D20): 1.60-2.35 (4H. m, CH2 x 2). 3.15-3.76 (2H. m. 

CH x 2). 3.25 (1H. s. CH3). 3.90-4.35 i2H. m. CH x 2). 7.00-7.40 (3~. m. Ar-H). 

7.71-7.90 (1H. br d, Ar-HI. 1 3 c - ~ ~ R  (CDC13): 172.6 ( s ,  C-2). 158.7 is. C-4). 125.5 

(d, C-5). 124.0 (d, C-6). 111.1 (d. C-7). 125.3 id. C-8). 121.2 (s. C-La), 149.2 . 

( 5 .  c - 8 ~ ~ ) ~  50.8 (q. N-GH3). 62.1 (t. ~3 ). 21.4 (t, N'-J ). - 
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