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Products of the reaction of 3, 5-diamino-1~methyl- and 3, 5-diamino-
1-phenyl-1,2, 4-triazines with N, N'-diformylhydrazine have been ob-
tained; they have the structure of 5-amino-1-methyl- and 5-amino-1-
-phenyl-3-(1,2, 4~ triazol-4-y1)-1, 2, 4~triazoles, respectively. The
presence of a free amino group was shown by the diazotization of the
reaction praducts with the subsequent replacement of the diazonium
group by halogen and hydroxyl. It has been shown by IR spectroscopy
that the hydroxyl compounds exist in the triazolone form in the crys-
talline state,

The reaction of 3, 5-diamino-1, 2,4-triazole (gua-
nazole) (Ia) with diformylhydrazine (DFH) has been
described in the literature, but different opinions ex-
ist on the structure of the products obtained [1-3].

We have reproduced this synthesis and have carried
out the condensation of DFH with 3, 5-diamino-1-meth-
yl- and 3, 5-diamino-1-phenyl-1, 2, 4-triazoles (Ib and
Ic) under similar conditions. It was found that at a
molar ratio of triazole to DFH of 1 : 2, only one ami-
no group takes part in the reaction and the products
have the structure of 5~amino~1-methyl- and 5-amino-
1-phenyl-3-(1, 2, 4-triazol~4-yl)-1, 2, 4-triazoles (Ilb
and 1I¢), respectively. The IR spectra of the products
obtained have an absorption band characteristic for a
free NH, group: vNH, for ITa 1650 em™!, for Ib 1670
em™}, and for 1lc 1660 cm ™.

Compounds II are smoothly diazotized with the for-
mation of the corresponding diazonium salts (III}. On
being heated in hydrochloric acid, the latter are con-
verted into 5-chloro-3-(1, 2, 4-triazol-4-y1)-1, 2, 4-
triazoles (IV). In the IR spectra of these compounds,
the band at 1650—1675 cm™* has disappeared.
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Heating TII in dilute sulfuric acid leads to the re-
placement of the diazonium group by hydroxyl. A band
at 1650—1675 cm ™!, which is characteristic for the
1,2, 4-triazolones, appears in the IR spectra of the
compounds obtained. Thus, it has been shown that the
compounds synthesized have the structure of 3-(1,2,
4-triazol-4-yl)-1, 2, 4-triazol-5-ones (VIb) which is
in harmony with modern ideas on the structure of hy-
droxy derivatives of a-nitrogen-containing aromatic
heterocyeles [5].

Since positions 3 and 5 are equivalent for the 1,2,
4~triazoles unsubstituted on the nitrogen atoms [6],
there can be no isomers for Ia but two isomeric
forms A and B are possible for TIb and Ilc:
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We consider that structure A is more likely, since
5~-amino-1-methyl-1, 2, 4-triazole does not react with
DFH under similar conditions.

EXPERIMENTAL

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

5= Amino-3-(l; 2, 4-triazol-4-y1)- 1, 2, 4-triazoles (1I). 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 18¢° C for 1 hr. The cooled mix-
ture was recrystallized from boiling water, and the precipitate was
dried under vacuum at 90° C (Table 1),

5-Chloro-3-(1, 2, 4-triazol-4-yl)- 1,2, 4-triazoles (IV). With stir-
ring at a temperature of 3-8 G, 0.26 mole of sodium niuite in the
minimum amount of water was added over 30—~40 min to a solution
of 0.13 mole of II in HCl. 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 hotplate until the
evolution of bubbles of gas ceased, Then it was cooled and brought
to pH 6-17 whereupon a precipitate of III deposited. It was recrystal-
lized from water and dried under vacuum at 90° C (Table 1).

3-(L,2,4- Triazol-4-yl)-1, 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 mole of IT in 50 ml of 1 N H2504
at 3-5' 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 min. After cooling, the precipitate
was filtered off and it was washed with water until SO} ions were
absent from the wash-waters. The product was recrystallized from
water and dried under vacuum at 90° C (Table 2).



CHEMISTRY OF HETEROCYCLIC COMPOUNDS
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