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IV.* ARYLAMID]~S OF 2-ANILINONICOTINIC ACID AND CYCLIZATION OF 

THEM TO 4-ARYLAMINO-2,3-B]gNZO-1,8-NAPHTHYRIDINES 
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The corresponding arylamides  were obtained f rom methyl 2-anilinonicotinate and d imagnesyl -  
amines,  and the amides were converted to 4 -a ry lamino-2 ,3 -benzo- l ,8 -naph thyr id ines  by the 
action of phosphorus oxychloride.  The pK a values of the 2-anilinonicotinic acid arylamides  
were  determined.  

Substituted 4-amino-2 ,3-benzo-1 ,8-naphthyr id ines  - analogs of the widely known 9-aminoacr idines  - 
a re  of interest  as potential physiologically active subs tances .  Such compounds have not been descr ibed in 
the l i t e ra ture .  The present  r e s e a r c h  is devoted to the synthesis  of 4 -a ry l amino-2 ,3 -benzo- l , 8 -naph thy r id -  
ines f rom 2-anilinonicotinic acid a ry lamides .  
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2-Anilinonicotinic acid arylamides  (I-X, Table 1) were obtained in good yields by react ion of a ry ld i -  
magnesylamines  with methyl 2-anil inonicotinate.  A vCO band at 1638 + 2 cm -I is observed in the IR spec -  
t ra  of I -X.  The UV spec t ra  contain two maxima at 290-294 and 353-357 rim. The pK a values of arylamides  
I-VII in ethanol are  c lose to one another and range f rom 2.48 to 2.72 PKa units.  Because of the remoteness  
of the radical  of the arylamide portion of the molecule f rom the nitrogen atom of the pyridine ring, its ef-  
fect  on the bas ic i ty  is insignificant.  

4 -Ary lamino-2 ,3 -benzo- l ,8 -naph thyr id ines  (XI-XVII, Table 2) are  formed in sa t i s fac to ry  yields when 
I-V, VIII, and IX are refluxed in excess phosphorus oxychloride.  It should be noted that 2-anilinonicotinic 
acid ary lamides ,  in con t ras t  to N-phenylanthranil ic acid anilide [2], undergo cycl izat ion with much g rea t e r  
difficulty. This is apparently associa ted with the dec rease  in the e lectron density on the phenyl group (the 
nucleophilic cen te r  of the reaction) due to the e l ec t ron -accep to r  proper t ies  of the protonated pyridine ring. 

The s t ruc tu re  of naphthyridines XI-XVII was conf i rmed by the IR spect ra ,  in which the band of a 
secondary  amino group is observed  at 3426-3449 cm -I and, in con t ras t  to the spec t ra  of arylamides  I-X, 
the band of a carbonyi  grou p is absent.  

EX PERIM] ,~  N T A  L 

The IR spec t r a  of 0.005 M solutions of the compounds in carbon te t rachlor ide  were recorded  with an 
IKS-14 s p e c t r o m e t e r .  

The ionization constants of the 2-aniltnonicotinic acid arylamides  were determined potent iometr ical ly  
by t i trat ion,  with an 0.1 N ethanol solution of perchlor ic  acid, of 0.01 M solutions of I-VII in ethanol (with an 
LPM-60M potent iometer) .  The PKa values were calculated b y t h e  method in [3]. 

*See [1] for communicat ion Ill.  
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T A B L E  1. 2 -Ani l inon ico t in ic  Ac id  A r y l a m i d e s  (I-X) 

Corn= ~ mp, deg "~iC Empirical fox,= -:T-'- ~ = 
POUnd] mula found oalc) i pKa, in eth=. 

anol 

I 
II 

IiI 
IV 
V 

VI 
VII 

VIII 
IX 
X 

H 
m-CHa 
p-C1 
p-CH30 
m-CHaO 
m-C1 
p-CH8 
o-CI 
p-Br 
o-CH30 

185--187 
173--174 

168--170 
170--172 
163--164 
206--207 
170--172 
174--176 
183---184 
138--140 

C,sH15N~O 
CIgHtTN30 
ClsH14CIN~O 
C,~HLTNsO2 
CIgHtTNsO2 
CtsHt4Cl~sO 
CtgH17NaO 
Ct~Ht4C1NaO 
CI~HI4BrNaO 
Ct~HI~NBO2 

14,6 
13,9 
12,9 
13,2 
13,3 
12,9 
14,0 
13,0 
1 1 , 5  
13,3 

J 
14,5 
13.9 
13,0 
13,2 I 
13,2 
132 
13,9 
13,0 
11,4 
13,2 

2,56__0,06 
2,62+_0,04 
2,48+_0,06 
2,52+_0,05 
2,68+_0,02 
2,58+_024 
2,72+_0,03 

62 
64 
78 
46 
83 
44 
50 
72 
69 

T A B L E  2.  4 - A r y l a m i n o - 2 , 3 - b e n z o - l , 8 - n a p h t h y r i d i n e s  (XI-XVII) 

C o m -  
pound 

XI 
~II 

XIII 
XIV 
XV 

XVI 
XVJ I 

H 
m-CH3 
p-C1 
p-CHsO 
m-CH30 
o-C1 
p-Br 

rap, deg ~C 

274--276 
269--270 
278--280 
225--228 
290--292 
276--279 
280--283 

Empirical for- 
mula 

C,sHI*N3 
C19HlsNs 
CIsHI~C1Na 
C19HisN30 
C19HtsN30 
C18HI2CIN~ 
CIsHI2BrNa 

N,% 

found 

15,6 
14,8 
13,6 
13,7 
13,9 
13,9 
t 1,9 

CaIc. 

15,5 
14,7 
13,7 
13,9 
13.9 
13,7 
12,0 

42 

47 
44 
27 
24 
23 
21 
19 

2-Ani l inon ico t in ic  Ac id  A r y l a m i d e s  (I-X).  A so lu t ion  of 0.02 mole  of me thy l  2 -an i l inon ico t ina te  in 30 
ml  of abso lu te  e the r  was added to 0,05 mole  of d i m a g n e s y l a m i n e ,  and the mix tu r e  was hea ted  fo r  1.5 h.  It 
was  t h e n  d e c o m p o s e d  with a s a t u r a t e d  a m m o n i u m  ch lo r ide  solut ion,  and the e the r  l a y e r  was worked  up by  
s t e a m  d is t i l l a t ion .  The r e s i due  was c r y s t a l l i z e d  f r o m  ethanol .  A r y l a m i d e s  I -X  w e r e  obtained as c o l o r l e s s  
c r y s t a l l i n e  s u b s t a n c e s  tha t  w e r e  so luble  in the usua l  o rgan ic  so lven ts  {Table 1). 

4 - A r y l a m i n o - 2 , 3 - b e n z o - l , 8 - n a p h t h y r i d i n e s  (XI-XVII) .  A 0.005 mole  s a m p l e  of a r y l a m i d e  I-V,  VIII,  
o r  IX was added to 5 ml  of phosphorus  oxych lo r ide ,  and the mix tu re  was re f luxed  fo r  10 h.  The excess  
phosphorus  oxych lo r ide  was r e m o v e d  by v a c u u m  dis t i l la t ion ,  and 10-15  ml  of ice  wa te r  was added to the 
r e s i d u e .  The aqueous m i x t u r e  was neu t r a l i zed  with 10~c sod ium hydrox ide  solut ion,  and the p rec ip i t a t e  was 
r e m o v e d  by f i l t r a t ion  and c r y s t a l l i z e d  f r o m  aqueous pyr id ine .  Naphthyr id ines  XI -XVII  w e r e  obtained as 
ye l lowish  c r y s t a l l i n e  subs t ances  tha t  w e r e  only s l igh t ly  soluble  in the usua l  o rgan ic  so lvents  {Table 2). 
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