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8 azomethine compounds hitherto undescribed in the literature, which 
are derivatives of salicylaldehyde and amines from the group sulfani- 
lamide, acridine, tolidine, and some othereompounds, are synthesized. 
The acid dissociation const.ants of the azomethines are determined 
spectrophotometrically (using the isobestic points method), and by the 
solubility method. These constants are of the order 10-7-10 -n .  

Azome th ine  compounds  p r e p a r e d  f rom a r o m a t i c  o -  
h y d r o x y a l d e h y d e s  o r  o - h y d r o x y k e t o n e s  and p r i m a r y  
a m i n e s ,  can give s t ab le  c o m p l e x e s  with v a r i o u s  c a -  
t ions  [1,2].  The p r e s e n t  p a p e r  c o n s i d e r  the p r o p e r t i e s  
of a zome th ine  compounds  of the g roup  s u l f a n i l a m i d e s ,  
a c r i d i n e ,  to l id ine ,  and c e r t a i n  o ther  compounds .  
These  a z o m e t h i n e s  a r e  d e r i v a t i v e s  of s a l i c y l a l d e h y d e :  
s a l i c y l a l s u l f a n i l i c  ac id  (I), p - s a l i c y l a l s u l f a n i l a m i d e  
(II), N - ( p - s a l i c y l a l s u l f a n i l ) s o d i o a c e t a m i d e  (III), p -  
s a l i c y l a I s u l f a n i l u r e a  (IV), p - s a l i c y l a l s u l f a n i l g u a n i d i n e  
(V), p - s a l i c y l a l s u l f a n i l c y a n a m i d e  (VI), 2 - ( p - s a l i c y a l -  
s u l f a n i l a m i n o ) t h i a z o l e  (VII), 2 - ( p - s a I i c y l a l s u l f a n i l a -  
m i n o ) - 5 - e t h y l - 3 , 4 - t h i o d i a z o l e  (VIII), 2 - ( p - s a l i c y l a l -  
f a n i l a m i d o ) - 4 ,  6 - d i m e t h y l p y r i m i d i n e  (IX), s a l i c y l a l a n -  
t h r a n i l i c  a c id  (X), sod ium 4 - s a l i c y l a l a m i n o s a l i c y l a t e  
(XI), d i e thy la rn inoe thy l  p - s a l i c y l a l a m i n o b e n z o a t e  

(XII), 2-  ( 5 - b r o m o - 2 - h y d r o x y b e n z y l a m t n o ) p y r  tdtne 
(XIII), N, N t - d t s a l t e y l a l - o - t o l t d [ n e  (XIV), and 3, 9-  
d i s a l i c y l a l a m i n o - 7 - e t h o x y a c r i d i n e  (XV). 
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C o m p o u n d s  II, III, IV, VI, IX, XI, XIV and XV 
w e r e  ob ta ined  for  the f i r s t  t i m e ,  the r e s t  had  p r e -  
v ious ly  been  s y n t h e s i z e d  [3,4].  The a z o m e t h i n e s  
ob ta ined  a r e  s t a b l e  to a c i d  and a lka l i .  T h e i r  a l k a l i n e  
so lu t ions  a r e  ye l low,  and the a c i d  ones  d e c o l o r i z e ,  
add i t ion  of a l k a l i  r e s t o r i n g  the ye l low co lo r .  Corn-  

pounds III and XI a r e  sod ium s a l t s  of a z o m e t h i n e s .  
Fig .  1 g ives  the s p e c t r o s c o p i c  c h a r a c t e r i s t i c s  of 
II, III, and V. 
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Fig .  1. UV s p e c t r a :  1) V (with 6 .2 .  10 -4 M, pH 2.50); 
2) III (with 5 .9 .  10 -4 M, pH 2.60); 3) II (with 7 .2 .  

�9 10  -4  M,  pH 3 . 0 1 ) .  

The a z o m e t h i n e s  i n v e s t i g a t e d  behave  as  weak  
ac ids .  To d e t e r m i n e  the i r  a c id  d i s s o c i a t i o n  c o n s t a n t s ,  
we f i r s t l y  used  the method  b a s e d  on d e t e r m i n i n g  s o l -  
ub i l i t i e s  in w a t e r  a t  v a r i o u s  pHs. Th is  me thod  was  
p r e v i o u s l y  used  to d e t e r m i n e  the d i s s o c i a t i o n  c o n -  
s t an t s  of d i m e t h y l g l y o x i m e ,  [5], 5, 7 - d i b r o m o h y d r o -  
xyquinol ine  [6], and a n u m b e r  of Mannich  b a s e s  [7]. 

F o r  a z o m e t h i n e s  I I -VII I  the d i s s o c i a t i o n  cons t an t s  
w e r e  d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  as  wel l ,  by 
the me thod  of i s o b e s t i c  po in ts ,  in which  use  is  made  
of the  change in l ight  a b s o r p t i o n  of an ac id  so lu t ion  
for  d i f f e r en t  pHs [8, 9]. 

EXPERIMENTA L 

Syn thes i s  of the  a z o m e t h i n e s  was  e f f ec t ed  by  d i -  
r e c t l y  condens ing  the a p p r o p r i a t e  a m i n e  with s a u c y -  
l a ldehyde  [10]. S t o i c h i o m e t r i c  amoun t s  of t h e s e  s u b -  
s t a n c e s ,  d i s s o l v e d  in EtOH or  MeOH, w e r e  r e f l u x e d  
for  30-60  rain in a f lask .  The a m i n e s  and s a l i c y l a l -  
dehyde  w e r e  u sed  in the r a t i o s  1:1 or  1:2 (in the 
c a s e s  of Rivano l  and o - to l i d ine ) .  A f t e r  coo l ing  the 
c r y s t a l s  which s e p a r a t e d  w e r e  f i l t e r e d  off. The 
compounds  ob ta ined  w e r e  pu r i f i ed  by r e c r y s t a l l i z i n g  

f r o m  MeOH, EtOH, o r  d ioxane .  
F i g u r e  2 g i v e s  a p h o t o m i c r o g r a p h  of c r y s t a l s  of p -  

s a l i c y l a l s u l f a n i l a m i d e .  
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Com- 

pound 

II 

III 

IV 

VI 

IX 

XI 

XIV 

XV 

Table  1 

Azometh ines ,  Der iva t ives  of Sal ieyla ldehyde 

Color 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

Orange 

Orange 

Mp, ~ C 

208~'209 

228--230 
(deeomp) 

196 

236--239 

167--170 

235 
(decomp) 

199-- 200 

230 

Solubility 

Readily soluble in hot EtOH 
and M~OH, iso-AmOH, n- 
BuOH, aaeetone and water 
2 .  10- m o l e / l .  

Readily soluble in water 
and MgOH, less soluble 
in EtOH, almost insoluble 
in ether and n-BuOH, in- 
soluble in benzene and 
ace tone .  

Soluble in EtOH and MeOH, 
and in benzene. 

Readily soluble in acetone,  
pyridifie, slightly soluble 
in water, alcohols (EtOH, 
iso-AmOH, n-BuOH). 

Slightly soluble in EtOH 
and MeOH. 

Soluble in water, EtOH, 
MeOH, less soluble in 
ace tone ,  insoluble in 
benzene .  

Soluble in dioxane and 
formamide,  in water 3" 
�9 10 -s m o l e / / .  Insoluble 
in EtOH and MeOH. 

Readily soluble in EtOH, 
MeOH, iso-AmOH, n- 
BuOH, and in pyridine and 
water.  

Formula 

ClaHI2N2OaS* 

CIsHI3NaN204S** 

C14HlaNaO4S 

CI4HIIN3OaS 

CI9HI8N403 S 

C14HIoNaNO4 

C~sH24N202*** 

C~gH27NaO3 

Yield, 
o70 

60 

58 

93 

57 

73 

90 

68 

83 

*Found: C56.80; 56.56; H 4.10; 4.13%. Calculated C 56.49; H 4.38%. 
**Found: C 48.97; 48.73; H 4.32; 4,23~ Calculated C 52.95; H 3.85%. 

***Found: C 79.23; 73.20; H 5.88; 5,96%. Calculated C 79.97; H 5.%%. 
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Fig, 2. Crystals of p-salicylalsulfanilamide. 
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Fig. 3. Optical density curves for 2-(p-salicylalsul- 
fanilamino)thiazole (VII) (with 1.4. !0 -4 M): 1--pH 
11.80; 2--pH 10.73; 3--pH 9.56; 4--pH 8°70;5--pH 3.30. 
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De t e rmina t i on  of the d i s soc i a t i on  cons tan t  by the 
so lubi l i ty  method.  The compounds to be inves t iga ted  
w e r e  shaken with wate r  and NaOH solut ions (1.0.10-3;  
2.5 �9 10-3; 5.0 �9 10-3; 2.5 �9 10 -2 and 5.0 �9 10 -2 M) at 
r o o m  t e m p e r a t u r e ,  then cen t r i fuged  and f i l t e r ed  
through a fine f i l t e r .  The content  of compound in the 
f i l t r a t e  was d e t e r m i n e d  b r o m a t o m e t r i c a l l y  [11]. 

Table 2 

Dissociation Constants 
of Azomethines 

Com- 
pound 

I 
II 

III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 
XV 

Dissociation constants 

Solubility 
method 

2 ~ I0 -I~ 
I �9 I 0  - ~ ~  
2.10 -~~ 

1.6.10 -s 
1 �9 1 0  - 9  

3.10 -s 
1.2. l0 -~ 

4.10 -r 
2.10 -s 
l - l 0  - 1 ~  

3.10 -~~ 
2 .10  -s 
4.10 -9 
2- 10 ~ 

! Spectrophoto- 
metric method 

5" lO -1~ 
5. 10 -1~ 

0.3- 10 -s  
0.5.10 -9 

1 �9 1 0  - 9  

1. 10 -8 
0.3. lO -7 

P r i o r  e x p e r i m e n t s  showed that i t  was poss ib le  to 
d e t e r m i n e  the compounds  inves t iga ted  b r o m a t o m e -  
t r i c a l l y ,  and the number  of equiva len ts  of K B r O  3 
used  per  mole  of compound under  inves t iga t ion .  

Hydrogen  ion concen t r a t ion  was d e t e r m i n e d  with a 
1)-4 p o t e n t i o m e t e r  and quinhydrone  e l e c t r o d e ,  and in 

some  of the e x p e r i m e n t s  with a LP-58  l a b o r a t o r y  
p o t e n t i o m e t e r  with a g lass  e l e c t rode .  

D e t e r m i n a t i o n  of the d i s soc i a t i on  cons tan t  by the 

method  of i s o b e s t i c  points.  A SF-4  s p e c t r o p h o t o -  
m e t e r  was used  for  this .  The s p e c t r a  of aqueous s o l -  
ut ions of the a z o m e t h i n e s  (about 10-4M) were  d e t e r -  

mined  at  v a r i o u s  pHs, s e c u r e d  by adding va r ious  

amounts  of p e r c h l o r i c  acid  and NaOH. The ionic 
s t reng th  of the solut ions ,  equal  to 0.1, was m a i n -  
ta ined by adding NaC104 [8]. F i g u r e  3 g ives  the l ight  
absorp t ion  plots  of VII at  d i f fe ren t  pHs. Table  2 g ives  
the r e su l t s  of the de t e rmina t ions .  
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