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11 azo compounds hitherto undescribed in the literature are synthesized. 
The azo components ~;sed were 8-hydroxyquinoline, ~esorcinol, py- 
rogallol, and 7-iodo-8-hydroxy-bquinolinesulfonic acid, while the 
diazol components were sulfanilamide and a number of its derivatives. 
The acid dissociation constants for 8 azo compounds are determined 
by a solubility method and also speetrophotometrieally. The con- 
stants are of the order 10-L10 -9. 

In o rde r  to study the p rope r t i e s  of complex c o m -  
pounds fo rmed  by or thohydroxyazo compounds and 
some t r a n s i t i o n  me ta l s ,  we have s y n t h e s i z e d l l  azo 
compounds h i ther to  undesc r ibed  in the l i t e r a tu re .  
The azo components  were  8-hydroxyquinol ine ,  r e s o r -  
c inol ,  pyrogal lo l ,  and 7 - i o d o - 8 - h y d r o x y - 5 - q u i n o l i -  
nesu l fon ic  acid,  and the diazo components  were  
su l fan i l amide  and a n u m b e r  of its de r iva t ives .  

The following a re  the fo rmulas  of the compounds 
p repared :  

solubi l i ty  method [1-3].  The d i s soc ia t ion  cons tan t s  
were also de t e rmined  spec t roscop ica l ly  [4, 5] (Table 

2). 

EXPERIMENTAL 

5-(p-Aeetylsulfamidobenzenazo)-8-hydroxyquino- 
line. To 40.0 g (0.17 mole) sodium-sulfacyl in 75.0 g 
(0.8 mole) concentrated HCI plus I00 ml water was 
added a solut ion of 10.4 g (0.15 mole} NaNO 2 in water .  
Diazot izat ion took 20 rain, and the t e m p e r a t u r e  was 
0 -10  ~ A solut ion of 15.0 g (0.4 mole) NaOH and 
17.12 g (0.12 mole)  8-hydroxyquinol ine  in water  was 
cooled to 5 -10  ~ , and added in sma l l  por t ions  to the 
d iazonium chlor ide  solution.  The mix tu re  was left  
for I hr.  The p rogres s  of the azo coupling was fo l -  
lowed by taking a "d i scharge"  sample .  The r eac t an t s  
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NH 
N----~ N- -N  

CIt 3 

I) 5 - (p - su l f amidobenzenazo ) -8 -hyd roxyqu ino l i ne ;  II) 
( p - cyanosu l f amidobenzenazo ) -8 -hyd roxyqu ino l i ne ,  
IV) 5 - ( p - u r e i d o s u l f o n y l b e n z e n a z o ) - 8 - h y d r o x y q u i n o -  
l ine ,  V) 5 - ( p - g u a n i d i n o s u l f o n y l b e n z e n a z o ) - 8 - h y d r o -  
xyquinol ine ,  VI) 5 - [p - ( th iazo ly l -2 ) su l famidobenzenazo]  - 
8 -hydroxyqu ino l ine ,  VII) 4 - [ p - ( 5 - e t h y l - 3 , 4 - t h i o d i a -  
zo ly l -2 )su l famidobenzenazo]  - 8 -hyd r  oxyquinoline,  VIII) 
5 - [ p -  (4, 6 -d ime thy lpy r  im idy l -2)su l famidobenzenazo]  - 
8 -hydr  oxyquinol ine,  IX) 5 - su l fo -6  - (p-sul fam idoben-  
z e n a z o ) - 7 - i o d o - 8 - h y d r o x y q u i n o l i n e ,  X) 4 -p - ( t h i a z o l y l -  
2 ) su l famidobenzenazo  r e s o r c i n o l ,  XI) 4 - [ p - ( t h i a z o l y l -  

2 )su l famidobenzenazo]  pyrogal lo l .  
The spec t roscop ic  p rope r t i e s  of compounds I -VI I I  

a r e  shown in Fig.  1. 
The compounds  s tudied be ing  weak ac ids ,  the i r  

acid d i s soc i a t i on  cons tan t s  were  d e t e r m i n e d  by the 

were kept a lka l ine  (pH 9-10) .  The azo compound 
p repa red  was p rec ip i ta ted  by acidi fying with HC1, and 
pur i f ica t ion  was by r e c r y s t a l l i z i n g  f rom water  and 
EtOft [6, 7]. The other compounds were  syn thes ized  

s i m i l a r l y .  
De te rmin ing  the acid d i s soc ia t ion  cons tan t  by the 

so lubi l i ty  method.  The azo compounds were  shaken 
at room t e m p e r a t u r e ,  unt i l  s a tu ra t ion  was obtained,  
with water  and solut ions  of NaOH of the following con -  
cen t r a t i ons :  1 .0 ,  10 -3 M; 2.5 �9 10 -3 M; 5 .0 .  10 -3 M; 
5 .0 .  10 -2 M. The amount  of the subs tance  in the f i l -  
t r a t e  (after cen t r i fug ing  and f i l t e r ing  through a c lose  
f i l ter )  was de t e rmined .  The method of d e t e r m i n a t i o n  
was a b r o m o m e t r i c  one [8]. In i t ia l ly  it was e s t a b l i -  
shed that it was poss ib le  to make such a d e t e r m i n a -  
tion, and the n u m b e r  of equiva len ts  of KBrO 3 used 
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Fig. 1. Spectroscopic properties of' azo compounds (numbering 
corresponds to the numbering of the compounds in the text). 
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Fig. 2. Optical density plots for 5- (p-su l famidobenzenazo)-8-hydro-  
xyquinoline (I) (for 1.7 ~ 10 -5 M). I--pH 11.70; 2--pH 3.10; 3--pH 10.15; 

4--pH 9.55; 5--pH 8.35. 
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Com- I 
pound 

no. 

I 

H 

III 
IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

Color 

Cherry 
red 

Orange 

Red 
Cherry 

red 
Dark 
cherry 

Brick 
red 

Orange 
yellow 

Pale 
red 
Reddish 
brown 
Orange 

Dark 
brown 

Mp, ~ 

239--241 
(decomp) 
221--222 

154 
145 

204--207 

232--233 
(decomp) 

235--237 

143 

136 

197 

122 
(decomp) 

Table 1 

Propert ies of the Azo Compounds 

N,% 

Ci~HI2N403S 

CIvH14N404S 

C~6HnNsOaS 
C16H~zNsO4S 

C~sHI4N603S 

C~8H13NsOzS2 

ClgHl6N6OaS2 

CzIHI7NaOsS 

CIsHnlNIO6S2 

C15HI~N404Sz 

C,sHI~N4OsS~ 

Formula Yield, 
qo 

85,1 

85.0 

88.3 
74.7 

84,4 

92.0 

81.8 

75.6 

65.6 

88.3 

64.6 

*w--water, Et--EtOH, Me--MeOH, e--ether, Ac--acetone, Py--pyridine, Bz--benzene, C--CC14, 
CI--CHCIs; ++ good solubility; + soluble, --insoluble. 
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up per  1 mole  of the subs tance  under  inves t igat ion,  
was de te rmined .  For  example  in b romina t i ng  I 
3.657 equiva lents  of KBrO a used,  II--3.648; I I I -  
2.046; IV--5.061; V--3.204; VI--5.258;VII--1.010;  I X -  
6.800; X--6.294. The hydrogen ion concen t ra t ion  was 
d e t e r m i n e d  with a P-4  po ten t iomete r  and a qu inhy-  
drone  e lec t rode ,  and in par t  of the expe r imen t s  with 
a LP-58 l abo ra to ry  pH m e t e r  with a g lass  e lec t rode .  

Table  2 

Acid Dissoc ia t ion  Constants  
of the Azo Compounds 

Com- 
pound 

III 
IV 
v 

vI 
vii 

vii i  

Dissociation constants 
Spectro- 

S o l u b i l i t y  , h o t o r n e t  t i c  
m e t h o d  

m e t h o d  

0 . 3 -  I0 - 9  0 , 3 ,  10 -~  
0 . 7 . 1 0  - 9  0 . 4 . 1 0  - 3  
1 . 4 . 1 0  - s  0 , 4 . 1 0  - 8  
0.4 �9 I0  - s  0 , 2 . 1 0  - 8  
0 . 7 . 1 0  - s  0 . 4 . 1 0  - ~  
0 . 8 -  I0  - 7  0 . 7 . 1 0  - 7  
0.4 �9 10 - 7  0 , 2 . 1 0  - 7  
0 . 9 "  t 0  - 7  0 . 7 "  I0  - 7  

In addition the acid dissociation constants were de- 

termined spectroscopically, by the method of iso- 
bestic points. As this method uses the difference in 
absorption spectra between the acid and its disso- 

ciated form, solutions of different pH of the compound 
under investigation were prepared. Reagents were 

0.I N solutions of HCIO4, NaCIO4, and NaOH. They 
had constant ionic strength, 0.I. For example, to 

determine the constant of I, 5 solutions were made up, 
with pH3.10, 8.35, 9.55, 10.15 and 11.70. The sol- 
ution containing the undissociated form (pH 3.10) was 
prepared as follows. Into a 100 ml measuring flask 

was put i0 ml 1.7. 10 -5 M solution of I, then i ml 
HC104, 10 ml  KC104, and the m i x t u r e  made  up to 
100 ml  with water .  To p r e p a r e  a solut ion conta in ing  
the d i s soc ia t ed  fo rm of I (pH 11.70), 10 ml  solut ion 
of I was put into a m e a s u r i n g  f lask  of the same  c a -  
paci ty,  and that  was followed by 10 ml  NaOH solution.  

To make solutions containing mixtures of dissociated 
and undissociated forms of I, i0 ml solution of I was 
taken, and varying amounts of NaOH and NaCIO 4 
solution added. Fig. 2 shows the light absorption 
curves of these solutions. The results of determi- 
nations by the two methods are given in Table 2. 
Table 2 shows that the value of the constant increases 
somewhat when the amide group is replaced by an 
acetamido one, urea, guanidine, cyanamide, ethyl- 
thiodiazol, dimethylpyrimidine, and thiazole. 

We first used the solubility method to determine 
dissociation constants of azo compounds. 

Speetrophotometric determ.inations were carried 

out with an SF-4 speetrophotometer. 
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