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Tr i a z o l e -  and te t razolediazonium sulfates were  coupled with aromat ic  azo components.  The 
ef fec t  of the s t ruc tu re  and medium on the chromat ic i ty  of the azo compounds was studied. 

The abil i ty of many he te rocyc l i c  diazonium salts  to undergo coupling reac t ions  is well known [1, 2]. 
Hetery lhydroxyazo and he te ry laminoazo  compounds have been obtained as a resu l t  of coupling. There  have 
been studies devoted to the invest igat ion of the t au tomer i sm and e lec t ronic  s t ruc tu res  of he te ry lazo  com-  
pounds [3, 4], but the problem of the effect  of the nature  of the he te rocyc le  on thei r  s t ruc tu res ,  chromat ic i ty ,  
and complexing abil i ty has not yet  r ece ived  adequate study. 

It seemed  of in te res t  to accomplish the synthesis  of aminoazo and hydroxyazo compounds that con-  
tain t r i azo le  and t e t r azo le  res idues .  F o r  this, we c a r r i e d  out the coupling of 1 ,2 ,4- t r iazo lc -3-d iazonium 
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Fig. i. Absorption spectra in ethanol (1-3) 
and alcoholic alkali ( la-3a) :  1 and la) t e t -  
razolylazophenol;  2 and 2a) 4 - t e t r azo ly l azo -  
1-naphthol; ,3 and 3a) 9 - t e t r azo ly lazo- lO-  
hydroxyanthracene .  

and te t razolediazonium sulfates with var ious  aromat ic  
azo components,  as a r e su l t  of which we obtained a 
s e r i e s  of azo compounds in good yields (Table 1). These 
compounds a re  sl ightly soluble in water  but soluble in 
organic solvents.  

Compound IX was also obtained by a l ternat ive  syn-  
thesis  by react ion of 5 -hydraz ino te t razo le  with p-ben-  
zoquinone. The compounds synthesized by the two meth-  
ods proved to be identical with r e sp ec t  to mel t ing points 
and absorpt ion spec t ra .  

The spec t ra  of hydroxyazo compounds I, IV, V, VI, 
XII, XIII, and XIV in the visible region contain two ab- 
sorpt ion maxima;  this is apparent ly  due to the p resence  
of a t au tomer ic  equil ibrium between the oxoid (A) and 
quinoid (B) fo rms  (Fig. 1). 

It  is in teres t ing  to note that in conformity  with [4], 
the p re sence  of the g rea t e r  e l e c t ro n -accep t e r  t e t razo le  
r ing genera l ly  causes  a bathochromic change in the 
color  as compared  with the cor responding  t r iazoly lazo  
compounds. A bathochromic shift in the absorpt ion 
maximum, which is associa ted  with t ransi t ion to the 
ionic state with a delocal ized negative charge,  is ob- 
se rved  during the action of alkali on the hydroxyazo 
compound. 

The color  of 4 - (1 ,2 ,4 - t r i azo ly l -3 -azo)d imethy l -  
aniline (VIII) and 4- te t razoly lazodimethylani l ine  (XVI) 
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* The compounds  were  pu r i f i ed  for  a n a l y s i s  by c r y s t a l l i z a t i o n :  I, 
IV, V, VI, IX, XIII, XIV, XV, and  XVI f r o m  ethanol ,  VII f r o m  a que -  
ous ace tone ,  XII  f r o m  aqueous  py r i d i ne ,  and  II, III,  VII!,  X, and XI 
f r o m  wa te r .  
t In ac id ic  med ia ,  Xmax 543 nm,  c o m p a r e d  with 462 nm in  c o n c e n -  
t r a t e d  acid.  
$ In ac id ic  med ia ,  Xmax 5 15 ran, c o m p a r e d  with 444 mn in c o n c e n -  
t r a t e d  acid .  

unde rgoes  a ba thoch romic  change when ac id  is  added; this  is  a s s o c i a t e d  with the f o r ma t i on  of a ca t ion  
bea r i ng  a de loca l i zed  pos i t ive  cha rge  (C). While  XVI has  a d e e p e r  co lo r  t h a n  t r i a z o l y l a z o  compound VIII 

N--N S N--NH O 
I/ \\=N--N = o  

H N 

a B 
Z=CH, N 

due to the better delocalization of the free pair of electrons of the dimethylamino group in the electron- 
aceeptor tetrazole ring, in the case of cation form C the tetrazole ring hinders redistribution of the posi- 
tive charge, and the cation of XVI is less deeply colored. 

The addition of concentrated sulfuric acid to amines VIII and XVI, on the other hand, causes a hyp- 
soohromic shift of the absorption maximum, which is associated with file formation of a dication (D). 

C D 
Z=CH, ~ ... .  543nm. Z=N, Xm0x 515 nm;Z=CH, ~ ..... 462 nm;Z=N, ~,~x 445 nmo 

EXPERIMENTAL 

1 , 2 , 4 L T r i a z o l y l - 3 - a z o s a l i c y l i c  Acid  (HI). A tota l  of 7 ml of a 1% sod ium n i t r i t e  so lu t ion  was added 
at  0 ~ to a so lu t ion  of 0.84 g (0.01 mole)  of 3 - a m i n o - l , 2 , 4 - t r i a z o l e  in  25 ml  of 30% su l fu r i c  acid ,  a f t e r  which 
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the mixture was allowed to stand for 15 rain. A solution of 1.38 g (0.01 mole) of salicylic acid in 40 ml of 
�9 ethanol was then added to the diazonium salt  solution, and the mixture was neutral ized to pH 3-4 by the ad- 

dition of sodium acetate.  The mixture was then allowed to stand in the cold for 24 h, and the precipi tated 
III was removed  by fi l trat ion and washed with water .  A s imi lar  method was used to obtain II, X, and XI. 

Compounds I, IV, VII, and XV were obtained by the method descr ibed  above, but without neutralization 
of the react ion mixture  with sodium acetate (Table 1). 

1 ,2 ,4-Tr iazoly l -3-azodimethylani l ine  (VIII). A 0.84 g (0.01 mole) sample of 3 - amino - l , 2 ,4 - t r i a zo l e  
in 25 ml of 30% sulfuric acid was diazotized at 0 ~ with 7 ml of a 1% solution of sodium nitrite.  The diazo-  
nium salt  solution was then added to a solution of 1.3 ml (0.01 mole) of dimethylaniline in 40 ml of ethanol 
and 17 mI  of pyridine a t  0 ~ and the mixture was allowed to stand at 0 ~ for  24 h. The da rk - r ed  precipi tate  
was then removed  by fi l tration and washed with water .  Compounds VI, IX, XIV, and XVI were s imi la r ly  
obtained. 

Tetrazolylazophenol  (IX). A 0.85 g (0.01 mole) sample of 5-aminote t razole  was diazotized in 25 ml 
of 30% sulfuric acid at  0 ~ with 7 ml of 1% sodium ni t r i te  solut ion,  and the resul t ing diazonium salt was 
reduced at 0-3 ~ with a solution of 3.8 g (0.02 mole) of SnCl 2 in 8 ml of concentrated HCI. A 1.1 g (0.01 
mole) sample of benzoquinone was added to the solution, and the mixture was heated for 1 h on a water  
bath. It was then cooled, and the precipi ta ted IX was removed by fil tration and crys ta l l ized  from aqueous 
ethanol to give 1.47 g (77~0) of a product  with mp 134-135 ~ No melt ing-point  depress ion was observed for 
a mixture of this product  with a sample of IX obtained via the preceding method. 
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