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Products of the reaction of 3, 5-diamino-l-methyl- and 3, 5-diamino- 
1-phenyI-1, 2, 4-triazines with N, N'- diformylhydrazine have been ob- 
tained; they have the structure of 5-amino-i-methyl- and 5-amino-i- 
-phenyI-3-(1,2,4-triazol-4-yl)-l,2, 4-triazoles, respectively. The 
presence of a free amino group was shown by the diazotization of the 
reaction products with the subsequent replacement of the diazonium 
group by halogen and hydroxyl. It has been shown by IN spectroscopy 
that the hydroxyl compounds exist in the triazolone form in the crys- 
t alline state. 

The r e a c t i o n  of 3 , 5 - d i a m i n o - 1 ,  2 , 4 - t r i a z o l e  (gua-  
nazole)  (Ia) wi th  d i f o r m y l h y d r a z i n e  (DFH) has  b e e n  

d e s c r i b e d  in the l i t e r a t u r e ,  but  d i f f e r en t  op in ions  e x -  

i s t  on the s t r u c t u r e  of the p r o d u c t s  ob ta ined  [1 -3 ] .  

We have r e p r o d u c e d  th is  s y n t h e s i s  and have  c a r r i e d  

out the condensa t i on  of DFH with 3, 5 - d i a m i n o - l - m e t h -  

y l -  and 3, 5 - d i a m i n o - l - p h e n y l - 1 ,  2 , 4 - t r i a z o l e s  (Ib and 

Ic) u n d e r  s i m i l a r  cond i t ions .  I t  was  found that  at a 
m o l a r  r a t i o  of t r i a z o l e  to DFH of 1 : 2, only one a m i -  

no group  t akes  p a r t  in the r e a c t i o n  and the  p r o d u c t s  

have  the s t r u c t u r e  of 5 - a m i n o - l - m e t h y l -  and 5 - a m i n o -  

1 - p h e n y l - 3 - ( 1 ,  2 , 4 - t r i a z o l - 4 - y l ) - l ,  2, 4 - t r i a z o l e s  (IIb 

and IIz), r e s p e c t i v e l y .  The  IR s p e c t r a  of the  p r o d u c t s  

ob ta ined  have an a b s o r p t i o n  band c h a r a c t e r i s t i c  f o r  a 

f r e e  Ntt~ group:  UNH2 fo r  Ha 1650 c m  - i ,  f o r  IIb 1670 

c m  - i ,  and fo r  l i e  1660 cm -1. 

Compounds  II a r e  s m o o t h l y  d i azo t i zed  with the f o r -  

m a t i o n  of the c o r r e s p o n d i n g  d iazon ium s a l t s  diD~ On 
be ing  hea t ed  in h y d r o c h l o r i c  ac id ,  the l a t t e r  a r e  c o n -  

v e r t e d  into 5 - c h l o r o - 3 - ( 1 ,  2 , 4 - t r i a z o l - 4 - y l ) - l ,  2, 4 -  

t r i a z o l e s  (IV). In the IR s p e c t r a  of t h e s e  compounds ,  

the band at  1 6 5 0 - t 6 7 5  c m  - i  has  d i s a p p e a r e d .  
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Heat ing III in di lute su l fu r i c  acid  l eads  to the r e -  

p l a c e m e n t  of the d iazon ium group  by hydroxyl .  A band 
at  1650-1675 cm -1, which  i s  c h a r a c t e r i s t i c  fo r  the 

1, 2, 4 - t r i a z o l o n e s ,  a p p e a r s  in the IR s p e c t r a  of the 

compounds  ob ta ined .  Thus ,  i t  has  been  shown that  the 

compounds  s y n t h e s i z e d  have  the s t r u c t u r e  of 3 - (1 ,2 ,  

4 - t r i a z o l - 4 - y l ) - l ,  2 , 4 - t r i a z o l - 5 - o n e s  (VIb) which is  

in h a r m o n y  with m o d e r n  i d e a s  on the s t r u c t u r e  of hy-  

d roxy  d e r i v a t i v e s  of o~-n i t rogen-con ta in ing  a r o m a t i c  

h e t e r o c y c l e s  [5]. 
Since p o s i t i o n s  3 and 5 a r e  equiva len t  f o r  the 1 ,2 ,  

4 - t r i a z o i e s  unsubs t i t u t ed  on the n i t r o g en  a t o m s  [6], 

t h e r e  can be no i s o m e r s  f o r  IIa but two i s o m e r i c  

f o r m s  A and B a r e  p o s s i b l e  fo r  IIb and IIc:  
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We c o n s i d e r  that  s t r u c t u r e  A is  m o r e  l ikely,  s i n c e  

5 - a m i n o - l - m e t h y l - I ,  2, 4 - t r i a z o l e  does  not r e a c t  with 

DFH under  s i m i l a r  cond i t ions .  

EXPERIMENTAL 

The initial compounds were obtained by methods described in the 
literature [7-10]. 

5-Amino-3-(li2,4-triazol-4-yl)-l,2,4-triazoies (II). With care- 
ful mixing, 0.1 mole of a diaminotriazole and 0.2 mole of DFH were 
placed in an oil bath and heated to 180 ~ C for i hr. The cooled mix- 
ture was recrystallized from boiling water, and the precipitate was 
dried under vacuum at 90 ~ C (Table 1). 

5-Chloto-3-(1,2,4-triazol-4-yl)-l,2,4-triazoles (IV). With stir- 
ring at a temperature of 3-5* C, 0.26 mole cf sodium nitrite in the 
minimum amount of water was added over 30-40 rain to a solution 
of 0.13 mote of II in HC1. The reaction mixture was kept at the same 
temperature for 30 min, and then the precipitate of inorganic salts 
was filtered off and the solution was boiled on a hetplate until the 
evolution of bubbles of gas ceased. Then it was cooled and brought 
to pH 6-7 whereupon a precipitate of III deposited. It was recrystal- 
lized from water and dried under vacuum at 90* C (TaMe 1). 

3-(l,2,4-Triazol-4-yl)-l,2,4-triazol-5-ones (VI). A solution of 
0.26 mole of sodium nitrite in the minimum amount of water was 
added to a stirred mixture of 0.13 mote of II in 50 ml of 1 N H~SO4 
at a-g" C. The mixture was kept at the same temperature for 30 min 
and was then heated in the water bath to 90-95" C over 1 hr and was 
kept at this temperature for 30 rain. After cooling, the precipitate 
was filtered off and it was washed with water until sea4 - ions were 
absent from the wash-waters. The product was recrystallized from 
water and dried under vacuum at 90 ~ C (Table 2). 
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Table 1 

N---qT-N/~ i 

R 

~ , I Found, % Calculated, % 
i 
i Empirical formula 

' / I ! i ' i I 

Ib CH3 NH2 i 332--336 jCsHTN7 ."36.60 4,58;59.65=r - -  !36.36 ~ 4.27 5937i - -  55 
Ic  C6H, / NH~! 242 iC,oHgN7 52,651 4,08 43.28 - -  ;52.861 3.99!43 15 [ - -  160 

IVa yl I CI tAbove3S0'.C4H~N, C1 - - I - -  i491621,021 - -  ', - -  i49.27i20.79t56 
IVb CHs CI I 215 ICsHsN6C1 - -  i - -  145,23 18.99 - -  :, - -  ,4553 192 72 
IVc CsH5 C1 l 160 ;iCIoHTN~CI - -  i! - -  i34"35,14"3I] - -  ~! - -  i!34"07i14"37 30 

Com- 
pound 

Via 
Vlb 
VIc 

Table 2 

3-(1, 2, 4-Triazol-4-yl)-l,  2, 4-triazol-5-ones 

H 
CH3 
CsHs 

Mp,~ 

Above 350 
271 
235 

Empirical formula 

C4H4N60 
CsH6N60 
C~oHsNsO. H20 

found 

55,55 
50,56 
34.34 

N.% 

calculated 

55.25 
50,58 
34.13 

Yield, % 

90 
50 
91 
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