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A regioselective synthesis

of 2-amino-1,2,4-triazinones (3a-b) is

reported, by reaction of

3-methylthio-1,2,4-triazinones (la-b) with 0{2,4-dinitrophenyDhydroxylamine (2), as an amino transfer agent.
A spectroscopic study and an unequivocal synthesis of 2-amino-4-methyl-6-phenyl-1,2,4-triazinone (8a) has
shown the site of amination to be N2 of the 1,24, triazinone ring. Subsequent reaction of
2-amino-1,2,4-triazinone (3b) with ammonium hydroxide, followed by ring closure with formic acid provided

[1,2,4]triazolo[2,3-6][1,2,4]triazin-7 (1 H)}-one (10).

J. Heterocyclic Chem., 19, 1583 (1982).

The recent report (2) of a new method for the prepara-
tion of [1,2,4]triazolo[1,2,4)triazine heterocycles, in par-
ticular [1,2,4]triazolo[2,3-b][1,2,4]triazines prompts us to
describe a new procedure which we have recently found
successful. Our procedure involves the key intermediate
preparation of 2-amino-3-methylthio-1,2,4-triazin-5(2H)-
ones (3a-b), this being produced by regioselective
N2-amination (3) of 3-methylthio-1,2,4-triazin-5(2H)-ones
(la-b) (4) with an aminating agent (5) such as 042,4-di-
nitrophenyl)}hydroxylamine (2). The transformation of
2-amino-3-methylthio-1,2,4-triazinone (3b) to [1,2,4]tria-
zolo[2,3-b][1,2,4]triazin-7(1 H)-one (10) was accomplished
by converting 3b to 2,3-diamino-1,2,4-triazin-5(2H)-one (9),
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followed by ring closure with formic acid.

The reaction of 3-methylthio-6-phenyl-1,2,4-triazinone
(la) (4) with 2 in the presence of n-butyllithium in
tetrahydrofuran at room temperature afforded only one
product after chromatography. Compound 3a (7a) has the
expected molecular formular, C;oH,,N40S. The 'H nmr
spectrum of 3a exhibited a singlet at § 6.67 presumably
due to an amino group because it was extinguished by ad-
dition of deuterium oxide. This indicated that an amino
group was introduced into 1a. Theoretically, there should
be three possibilities for amination, i.e., either N2, N4, or
05 (3a, 5a and 6a).

The structure of 3a was elucidated on the basis of spec-
troscopic and chemical studies. The fact that 3a was dif-
ferent from the known 3-methylthio-4-amino-6-phenyl-
1,2,4-triazin-5(4H)one (5a) (6) in every respect tested
(melting point, mixture melting point, and infrared spec-
trum), clearly established that no N4-amination took place.
The possibility of OS5-amination to give 6-phenyl-
1,2,4-triazine (6a) was ruled out because of an infrared
signal at 1620 cm™* presumably due to the carbonyl group.
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Treatment of 3a with 1.1 equivalents of sodium hydrox-
ide under reflux for 1 hour provided 1,2,4-triazindione
(4a) (Tb) in 63% yield after neutralization with glacial
acetic acid. An excess of basic media (more than 1.3 equi-
valents) and prolonged reaction time (longer that 2 hours)
resulted in decomposition of 4a. Attempted hydrolysis of
3a with 18% hydrochloric acid gave a complex mixture
from which none of the desired 1,2,4-triazindione (4a)
could be isolated. The reaction of ethereal diazomethane
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with 4a gave in a nearly quantitative yield a monomethyl-
ated 1,2,4-triazindione, which was identical, in all respects
(melting point, mixture melting point, and infrared spec-
trum), with 2-amino-4-methyl-6-phenyl-1,2,4-triazindione
(8a) (7c) prepared by the reaction of 2 on 4-methyl-6-
phenyl-1,2,4-triazinone (7a) (4) (Scheme D. We can now
unequivocally state that amination of la with 2 in basic
condition proceeds regioselectively to give the N2 aminat-
ed 1,2,4-triazinone (3a). Likewise, 2-amino-3-methylthio-
1,2,4-triazin-5(2H)-one (3b) (7d) was also prepared under
similar condition as described above.

The synthesis of unsubstituted [1,2,4]triazolo[2,3-b])-
[1,2,4]triazinone (10) was achieved by a two step sequence
starting with 3b (Scheme II). Treatment of 3b with 18%
ammonium hydroxide in a sealed tube at 100° gave 2,3-di-
amino-1,2,4-triazinone (9) (7e) in 86% yield after recrystal-
lization. Ring closure of 9 was accomplished using excess
formic acid under reflux for 8 hours to furnish the desired
[1,2,4]triazolo[2,3-b][1,2,4]triazinone (10) (7f) in 89% yield.
That ring cyclization had occured was established by the
appearance of a sharp singlet for H-2 at § 8.14 in the 'H
nmr spectrum.

In conclusion, this study represents the first example of
the synthesis of 2-amino-3-methylthio-1,2,4-triazin-5(2H)-
ones and a synthetic route for the [1,2,4]triazolo[2,3-b]-
[1,2,4]triazin-7(1 H)-one. We believe that 2-amino-3-methyl-
thio-1,2,4-triazin-5(2H)-ones now readily available, are
highly promising as synthetic intermediates of the fused
[1,2,4]triazine heterocycles.
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