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Conversion of N-(1,2,4-Oxadiazol-3-yl)-N'-arylformamidines into
3-Acylamino-1-aryl-1,2,4-triazoles.
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Monocyclic rearrangement of 3-substituted-1,2,4-oxadi-
azoles have been investigated in our previous papers (1,2,3).
Recently (3) we reported that N-(5-R-1,2 4-oxadiazol-3-yl)-
N'-phenylureas (Ia and Ib), undergo a base-induced rear-
rangement into 3-acylamino-1-phenyl-1,2 4-triazolin-5-one
(Ila and Iib), on refluxing for 90 minutes with aqueous
potassium hydroxide in ethanolic solution, while the same
ureas (la and Ib) are recovered unchanged after heating at
their m.p. for 30 minutes.
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It has been emphasized that this rearrangement, which
leads to the synthesis of a 1,2 4-triazole ring from an 1,2,4-
oxadiazole system, is the first example of this type. There-
fore, in order to develop our studies concerning monocyclic
rearrangements of 3-substituted 1,24-oxadiazoles (influence
of side-chain structure) and to perform further reactions
leading to the 1,2 4-triazole ring system, our attention has
been now directed to N-(5-R-1,2,4-oxadiazol-3-yl)-N'-aryl-
formamidines (V) that carry, as the side-chain, a -N=CH-NH-
group in place of the -NH-CO-NH- group in I. Thus the
formamidines (V) should make available a direct synthesis
of 1,2 4-triazoles (V1) instead of 1,2,4-triazolin-5-ones .

Refluxing 5-methyl- and 5-phenyl-3-amino-1,2 4-oxadi-
azoles (IIla and I1lb) with CH(OC, Hy);, gave the ethoxy-
formylamino derivatives, IVa and IVb, respectively. The
latter compounds with aniline, p-toluidine or p-nitro-aniline
i THF solution at room temperature, gave the related
amidino compounds (Va-f). Heating for 30 minutes at
140-170° or upon standing with 10% aqueous sodium hydr-
oxide in ethanolic solution at room temperature converted
compounds Va-f into the related 3-acetamido- and 3-benz-

amido-1-aryl-1,2 4-triazoles (Vla-f). It was also possible to
obtain Vla-f directly from the ethoxyformylamino deriva-
tives (IVa and 1Vb) by action of aniline, p-toluidine or p-
nitroaniline at 120-170° without solvent, probably through
the intermediate formation of V. Acid hydrolysis of Vla-f
gave acetic or benzoic acid and 3-amino-1-aryl-1,2,4-tri-
azoles [Vlla (4), VIIb (5) and Vlic], thus supporting the
assigned structures which were also confirmed by analytical
and spectroscopic data.

The amino compounds (VIla-c) with acetic anhydride
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gave the acetyl derivatives (VIa, VIc and Vle). A mono-
acetyl derivative of VIla had been described by Cuneo (4)
as 2-acetyl-3-imino-l-phenyl-1,2,4-triazolin. This structure,
however, must be considered incorrect since Cuneo’s acetyl
derivative was proved to be identical with our acetylamino-
1-phenyl-1,2 4-triazole (Vla) obtained by rearrangement of
Va thus confirming the structure.

The successful rearrangement of V into VI by heating
or by action of aqueous alkali at room temperature indi-
cates that compounds | and V behave differently towards
this type of reaction. In our opinion, this different behav-
ior, other factors being equal, must be related to the dif-
ferent structures of the side chain involved in the rear-
rangement reactions.

Research is in progress in an attempt to elucidate the
detailed mechanism (6) of this type of rearrangement and
therefore to determine the dependence upon structural
(electronic or steric) factors.

EXPERIMENTAL

Satisfactory elemental analyses were obtained for all new com-
pounds. All melting points (Kofler) are uncorrected; IR (nujol
mull): Perkin-Elmer Infracord 137 spectrophotometer; UV (eth-
anol solution): Beckmann DB (with recorder) spectrophotometer;
NMR: Jeol C-60H spectrometer (TMS as internal reference).

3-Ethoxyformylamino-5-methyl-1,2 4-oxadiazole (1Va).

A mixture of IIla (3 g.) and ethyl orthoformate (8 ml.) was re-
fluxed for 8 hours. After cooling, the reaction mixture was treated
with petroleum ether and filtered from starting material. Removal
of the solvent left 2.5 g. of IVa (m.p. 38-400, from petroleum ether)
after cooling in ice-bath.

3-Ethoxyformylamino-5-phenyl-1,2 4-0xadiazole (IVb).

A mixture of IIIb (3 g.) and ethyl orthoformate (5 ml.) was
heated at 150° for 3 hours. After cooling, the reaction mixture
was taken up with ethanol and filtered from starting material.
Addition of water to the ethanol solution yielded 2.5 g. of IVb,
m.p. 95-98°.

N-(5-R-1,2,4-Oxadiazol-3-y1)-N'-arylformamidines (Va-f).
General Procedure.

A solution of equimolar amounts of IV (5 mmoles) and of the
suitable amino compound in dry THF (15 ml.) was kept at room
temperature for 1 or 2 days. The resulting precipitate was filtered
and washed with THF. Compounds (V) thus obtained were con-
sidered to have a good degree of purity (7); yields, 40-50%. Phys-
ical data are reported in the table.

3-Acylamino-1-aryl-1,2 4-triazoles (VIa-f).

General Procedures.
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(A) After heating V (1 g.) for 30 minutes at 140° (for Va and
Vb) or at 160-170° for Ve-f, the resulting solid was crystallized
from a suitable solvent; yields, 70%.

(B) Asatypical procedure, the conversion of Va was carried out
asfollows: Va(0.5 g.) in ethanol (10 ml.) was treated with aqueous
sodium hydroxide 10% (1 ml.). After several hours at room tem-
perature, water (20 ml.) was added and solution acidified with
acetic acid. Product VIa so obtained (50%) was proven to be
identical with the sample prepared by method A.

(€) A mixture of equimolar amounts of IV (1 g.) and the amino
compounds was heated for 30 minutes at 120° (for [Va and IVb)
or at 160-170° (for IVe-f). The resulting solid was taken up with
ethanol, filtered and crystallized from suitable solvent. Compounds
(Vla-f)so obtained (60-70% yield) were proven to be identical with
the samples prepared by methods A and B. Physical data for (Vla-f)
are reported in the table.

Acid Hydrolysis of 3-Acylamino-1-aryl-1,2 4-triazoles (Vla-f).
General Procedure.

An ethanol solution (20 ml.) of VI (5 mmoles) and concentrated
hydrochloric acid (4 ml.) was refluxed for 4 hours (8 hours for Vle
and VIf); removal of the solvent, addition of water (30 ml.) and
sodium hydroxide (10%) afforded the amino compounds (VIla-c).
Compounds Vila and VIIb were proven to be identical in every
respect (m.p., m.m.p. and IR spectrum) with samples prepared as
described in literature (4 and 5) (VIIc): m.p. 294° (water-ethanol
1:1); IR 3390, 3289 cm™! (NH;); NMR (DMSO-dg) 6.0 5 (s, 2H,
NH,), 7.85-8.40 6 (m, 4ArH), 9.10 &6 (s, 1 Heter. H). Upon acid
hydrolysis of Vlb, VId and VIf benzoic acid was collected as fol-
lows: after removal of the amino compounds, the alkaline solution
was refluxed 30 minutes, acidified and extracted with ether which
after evaporation, gave benzoic acid.

Reaction of 3-Amino-l-aryl-1,2,4-triazoles (VIla-c) with Acetic
Anhydride.

General Procedure.

Compound VII (1 g.) was dissolved in acetic anhydride (10 ml.)
and refluxed for 5 minutes (for VIla with stirring 10 minutes at
room temperature), after addition of water, VIa, Vlc and Vle were
obtained and shown to be identical with previous samples.
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