
I N V E S T I G A T I O N  O F  N A P H T H Y R I D I N E S  

VI.* METHOD FOR THE SYNTHESIS OF 9-AMINO-4-AZAACRIDINES 

A.  I .  M i k h a l e v  a n d  M. E .  K o n s h i n  UDC 547.836.3 

A method for the synthes is  of 9 - a m i n o - 4 - a z a a c r i d i n e s  by cycl izat ion of 2 -a ry laminonico t in -  
oni t r i les  by heating with a luminum chloride is proposed.  The 2-a ry laminonico t inoni t r i l es  
were  obtained by condensation of 2-chloronieot inoni t r i le  with a ry l amines .  

2 -Arylaminonico t inoni t r i l es  (I-V, Table 1) were  obtained in the p resen t  r e s e a r c h  by reac t ion  of 2-  
ehloron[eot inoni t r i le  with a r y l a m i n e s  in o rde r  to s tudy the poss ib i l i ty  of the syn?;hesis f r o m  them of 9 - amin o -  
4 - azaac r id ine s ,  which a r e  of in teres t  as potential  physiological ly  act ive substances .  DesPite the data in [2], 
the reac t ion  of 2-ehloronicot inoni t r i le  p roceeds  success fu l ly  with a ry l amine  bases  but not with their  sa l t s .  
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We were  able to accompl i sh  the cycl izat ion of I -V  to 9 - amino -4 -azaae r i d ine s  (VH-XI, Table 2) by 
heating them with anhydrous a luminum chloride.  At tempts  to cycl ize ni t r i le  I by means of polyphosphoric  
acid (-PPA) gave 4 - a z a - 9 - a c r i d o n e  (XII). 

The s t ruc tu re  of VII-XI was conf i rmed by analyt ical  data and hydrolyt ic  c leavage of der iva t ive  VII to 
give 4 - a z a - 9 - a c r i d o n e .  Because  of the low solubil i ty of the products  in most  solvents ,  the IR s p e c t r u m  was 
obtained only for  a solution of VII in ch loroform;  the s p e c t r u m  of this solution contains NH 2 bands at 3450 
and 3380 cm -1. 

The eycl izat ion of n i t r i les  I -V is apparen t ly  an in t ramolecu la r  e lec t rophi l ic  subst i tut ion reac t ion  that 
p roceeds  through a s tep involving the format ion  of ionic complex VI, in which the pos i t ive ly  charged carbon 
a tom at tacks the adjacent  benzene r ing.  

E X P E R I M E N T A L  

2-Arylaminonico t inoni t r i l es  {I-V). A mixture  of 0.01 mole of 2-ehloronicot inoni t r i le  [3] and 0 .01mole  
of a ry l amine  was heated at 150-180 ~ for 20-30 rain, a f te r  which it was t r ea t ed  with hot wate r ,  and the r e s t -  
due was c rys ta l l i zed  f r o m  methanol.  

*See [1] for communicat ion  V. 
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T A B L E  i. 2 - A r y l a m i n o n i c o t i n o n i t r i l e s  (I-V) 

Com- 
pound 

I 
II 

Ill 
IV 
V 

H 
p-CH3 
o-CH3 
p-Br 
p-Cl 

rap, ~ 

1141L~215 
102--103 
141--142 
135--137 

Found, % 

~2P2uril:al /C(Hal;i -I-I-- 

C12HgN3 74~ CI~HuNa 5~ 
C13HllNa 74,6 ] 5,5 
CI2HsBrNa (29,5) - -  
CI:HsC1N3 (15,5) 

Calculated % 

N C(Hal) H 

20-; 75 
20,1 74,6 [ 5,3 
15,1 (29,2) I -- 
18,0 (15,3) 1 

20,1 
15,3 
18,3 

~2 

43 
41 
56 
58 
55 

T A B L E  2. 

Com- 
pound R 

vii  H 
VIII 7-CH3 

IX 5-CH3 
X 7-Br 

XI 7-Cl 

9-A m i n o - 4 -  az a a c r i d i n e  s (VII-X'I) 

rap, *C 

277--280 
295--297 
278--280 
300--301 
308--309 

Empirical 
formula 

C12HgNa 
ClaHuNa 
CIaHllN3 
CI2HaBrNa 
C12HsCIN3 

Found* Calculated 

C,% H, %[ N,% M C, % H. % N, %1 M 

738 218 205,5 739 F 46 I ,  215 1%1 
74,6 I 19,8 211 74,61 53f 20,I 209 
74,7 20,0 218,9 74,6: 20,! 209 ] 
- -  15,2 280 --  ] 15,3 274 

18,3 233,7 --  i --  18,3 229,6 

q) 

42 
57 
45 
50 
65 

*In the  c a s e  of VII and  X-I, 2 and  2.1% ac t i ve  h y d r o g e n  a r e  
found, r e s p e c t i v e l y .  

9-Amino-4-azaacr idines  (VII-XI). A 1 .5 -g  s a m p l e  of  a n h y d r o u s  a l u m i n u m  c h l o r i d e  was  added  to 0.01 
mole  of  2 - a r y l a m t n o n i c o t i n o n i t r i l e ,  and the m i x t u r e  was  h e a t e d  at  180-200 ~ for  30-40  min.  It was  then  d e -  
c o m p o s e d  in the  co ld  wi th  10% HC1 so lu t ion ,  and e x c e s s  30% NaOH s o l u t i o n  was  added .  The r e s u l t i n g  p r e -  
c i p i t a t e  was  r e m o v e d  b y  f i l t r a t i o n  and c r y s t a l l i z e d  f r o m  e thanol .  

4 - A z a - 9 - a c r i d o n e  (XII). A m i x t u r e  of 0.01 mote  of 2 - a n i l i n o n i c o t i n o n i t r i l e  and  10 ml of p o l y p h o s -  
p h o r i c  a c i d  was  h e a t e d  at  150 ~ for  5 h, a f t e r  which  it was  d i lu t ed  wi th  w a t e r  and  n e u t r a l i z e d  wi th  10% a m m o -  
n i u m  h y d r o x i d e .  The r e s u l t i n g  p r e c i p i t a t e  was  c r y s t a l l i z e d  f r o m  me thano l  to give 0.45 g (45%) of 4 - a z a - 9 -  
a c r i d o n e  wi th  mp 278-279  ~ [4]. A m i x t u r e  of th i s  p r o d u c t  w i th  VII m e l t e d  a t  250 ~ 

H y d r o l y s i s  of  VII. A s o l u t i o n  of 0.7 g of VII in 10 ml of 15% HC1 was  r e f l u x e d  on a s and  ba th  for  5 h, 
a f t e r  wh ich  it was  c o o l e d  and  n e u t r a l i z e d  wi th  10% a m m o n i u m  h y d r o x i d e .  The r e s u l t i n g  p r e c i p i t a t e  was  r e -  
moved  by  f i l t r a t i o n  and c r y s t a l l i z e d  f r o m  methano l  to g ive  0.24 g (34%) of  a p r o d u c t  wi th  mp 278-279  ~ No 
m e l t i n g - p o i n t  d e p r e s s i o n  was  o b s e r v e d  fo r  a m i x t u r e  of t h i s  p r o d u c t  wi th  a s a m p l e  of  XII o b t a i n e d  in the  
p r e c e d i n g  e x p e r i m e n t .  
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