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A Facile Iminophosphorane-Mediated Synthesis of 1,2,4-
Triazolo[5,1-¢][1,2,4]triazine Derivatives

P. MoLiNa*, M. ALAJARIN, J.R. SAEz

Departamento de Quimica Organica, Facultad de Ciencias, Univer-
sidad de Murcia, Murcia, Spain

As a part of an investigation on fused heterocycles we have
reported the preparation of bridgehead nitrogen heterocy-
cles which contain the s-triazole moiety e.g. 1.2.4-tri-
azolo[1,5-a]pyridine' -2, 1,24-triazolo[3,4-h ][ 1,3,4]thia-di
azole®, 1,3,4-triazolo[3,2-a Jpyridine*, and 1,2,4-triazo-
lo[4,3-D][1,2,4]triazole> . On the other hand we have re-
cently reported’ the preparation of derivatives of 1,3,4-thia-
diazolo[2,3-c][1,2,4]triazines. We now describe a new general
method for the synthesis of otherwise not readily accesible
1,2,4-triazolo[ 5,1-¢][1,2,4]triazine derivatives which con-
tain the 1,2,4-triazole and 1,2,4-triazine moicties.

The methods described for the preparation of the 1,2.4-
triazolo[5,1-¢][1.2,4]triazine ring system can be classified in
three groups. The first is based on cyclisative condensation
reactions of 3-hydrazino-®°1'° or 34-diamino-1.2.4-
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triazines'! with carbon-inserting reagents; the second in-
volves condensations of 3-hydrazino-1,2,4-triazoles with a-
dicarbonyl compounds'?13-'*. However, the generality of
these methods are impaired by a degree of ambiguity in the
mode of the ultimate ring closure. The third method involves
coupling of 1,24-triazole-5-diazonium salts with active
methylene compounds®*1¢-17.

The N-aminoheterocycle, 4-amino-6-methyl-3-methylthio-
5-0x0-4,5-dihydro-1,2.4-triazine (1), readily available from
4-amino-6-methyl-5-0x0-3-thioxo-2,3.4,5-tetrahydro-1,2.4-
triazine and methyl iodide'!, reacts with arylamines 2
(170°C for 5 h) to give the 4-amino-3-arylamino-6-methyl-5-
oxo0-4,5-dihydro-1.2,4-triazines 3 as crystalline solids in ex-
cellent yields (8095 %). Compounds 3 react with triphenyl-
phosphine dibromide in the presence of triethylamine in dry
benzene under nitrogen to give the iminophosphoranes 4 in
moderate to good yields (Table 1). When solutions of 4in dry
benzene are treated with aryl isocyanates 5 at room tempera-
ture, the colour of the reaction mixture quickly turns deep
orange, disappearing after few minutes, and the 8-aryl-7-
arylamino-3-methyl-8 H-1,2 4-triazolo[ 5,1-¢][1 ,2,43-triazin-
4-ones 7 are isolated as crystalline solids in exccllent yields
(70--90 %) (Table 2).

NN CHa 1 N
)|\ + Ar'—NH; —» /||\ -
HyC—$ rld ° Ar'—NH hll‘o
NH, NH,
1 2 3
{CgHg )3 PBry / (CoHg)3N N’NICH3 Ar2-NCO (5),
Ar1—NH)\lil o ~(CeHs)aP=0
N=P(C5H5)3
4
N._CH _N._CH
NI I ’ —_—> ) Nn ) 3
Ar‘—NH)\'il o Ao
=N
2N=C=
Ar2—N=C=N Ar?—NH
6 7

Structural elucidation of 7 was accomplished on the basis of
spectral data and microanalyses. Thus, the stretching vib-
ration of the C=0 group is found characteristically in the
region 16701685 cm ~'; bands are also found due to the
secondary amino group. Salient features of the 'H-N.M.R.-
spectra are given in the Table 2. Mass spectra ol 7 show the
expected molecular ion peaks and the fragmentation pattern
is according with the proposed structures.

We believe that the mechanism of the conversion 4 -7 involves
initial condensation of the iminophosphorane 4 with the aryl isocya-
nate to give a carbodiimide 6 as intermediate, which cyclizes to form
7. This mechanism is similar to that suggested for the preparation of
mesoionic compounds [rom iminophosphoranes derived from N-
aminoheterocycles and heterocum ulenes'®,

SYNTHESIS

Advantages of the present simple route to triazolotriazines 7
are:

— unambigous position of the aryl substituents;
— good yields;

- mild and convenient reaction conditions;

~ general availability of starting materials.

4-Amino-3-arylamine-6-methyl-5-0xo0-4,5-dihydro-1,2,4-triazines 3:
The unreported triazines 3b and 3¢ are prepared according to the
proccdure used for 3a'! (Table 1).

3-Arylamino-6-methyl-4-triphenylphosphoranylidenamino-5-oxo-
4,5-dihydro-1,2,4-triazines 4; General Procedure:

Bromine (0.8 g, S mmol) in dry benzene (10 ml) is added dropwise to
a stirred solution of triphenytphosphine (1.31 g, 5 mmol) in dry ben-
zene (10 m1) at 0—5°C under nitrogen. The mixture is stirred for1h
and then allowed to warm to room temperature. A solution of the
appropriatc  4-amino-3-arylamino-6-methyl-5-oxo-4.5-dihydro-
1,2 4-triazine 3 (5 mmol) and triethylamine (1 g, 10 mmol) in ben-
zene is added; after 5h heating under reflux triethylammonium
bromide is deposited. The salt is separated by filtration and the fil-
trate concentrated to dryness to afford a crude product which is
recrystallized from benzene to give 4 as colourless prisms (Table 1).

8-Aryl-7-arylamino-3-methyl-8 H-1,2,4-triazolo[ 5,1-c][ 1,2,4]-
triazin-4-ones 7; General Procedure:
To a solution of iminophosphorane 4 (2 mmol) in dry benzene
(40 ml) the appropriate aryl isocyanate 5 (2 mmol) is added. The
colour of the reaction mixture turns deep orange, disappearing after
few minutes. The colourless solution is stirred at room temperature
for 6 h. The white precipitated solid is collected by filtration and
recrystallized from ethanol to give 7 as crystalline solids (Table 2). By
addition of diethyl ether to the benzene liquors, triphenyl phosphine
oxide is separated.
The authors are indebted to Comision Asesora de Investigacion Cien-
tifica y Tecnica for financial suppori.
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