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Oxidation of the title compounds (IV) with lead tetraacetate gives, instead of the expected
1-(c-arylacetyloxyarylethyleneamino}-1,2,3-triazoles, the amides (V), 1{N-arylacetylamino)-1,2,3-
triazoles, as the main products in moderate yields. The reaction mechanism is discussed.

J. Heterocyclic Chem., 16, 1373 (1979).

It has been shown (1) previously that in the oxidation of
bis-aroylhydrazones of a-dicarbonyl compounds, there are
two competing pathways, one leading to isoimides (II) and
the other to amides (III). Thus, when the aryls in the
hydrazone function are o-substituted, the formation of the
corresponding amides predominates, since the carbonyl
attack by the nucleophilic oxygen in the intermediate (I)
(2,3) is sterically retarded.
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In the course of further work we have undertaken the
preparation and oxidation with lead tetraacetate (LTA) of
some bis-arylacetylhydrazones of a-dicarbonyl compounds
(IV). We have found that the oxidation of IV follows an
analogous pathway to that of o-substituted bis-hydrazones
(1) with the formation of the corresponding 1-(N-arylacetyl-
amino)-1,2,3-triazoles (V) without indication for the forma-
tion of triazolyl-isoimides.
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The absence of isoimides in the oxidation products sug-
gests a significant destabilization of the intermediate VII,
by insertion of the methylene groups in the reacting
system. The instability of the intermediate in this case
cannot be attributed to a steric effect, as evidenced by in-
spection of stereomodels, or to the usual electronic effects.
If we consider the two zwitterionic intermediates VI and
VII derived from bis-aroylhydrazones and bis-arylacetyl-
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hydrazones respectively, it is observed that the inductive
effect of the methylene groups in VII should be negligible
and it is not possible to alter the reaction pathway. With
respect to the resonance effect, the conjugation of the aryl
and carbonyl group in VI stabilizes the cationic center by
the resonance form VIII but destabilizes the anionic
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center by the form IX. Therefore, the interuption of con-
jugation in VII should have an opposite effect. However,
we propose that the difference in stability between the
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intermediates VI and VII could be explained considering
a nonbonded interaction (4) (homoconjugation) between
the anion and the aryl group (X). It is evident that this
interaction cannot be operative in VII, and consequently
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the reaction path leading to amides will be the predomi-
nant one. Another factor which might prohibit the forma-
tion of isoimides is the possibility of enolization in the
arylacetyl function which hinders the carbonyl attack by
the anionic center. It should be noticed however, that the
presence of the enol form, at least in the hydrazones (IV),
must be negligible, as evidenced by nmr spectroscopy.

It is of interest to note that oxidation of bis-
semicarbazones of a-dicarbonyl compounds gives
analogously 1,2,3-triazolylureas (5), and oxidation of
bis(toluene-p-sulphonyl)hydrazones of a-dicarbonyl com-
pounds gives 1,2,3-triazolyl-sulphonamides (6).
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The hydrazone IVd was obtained in two stereochemical
forms (m.p. 195-198° and 207-211°) but both of them gave,
on oxidation, the same amide Vd in different yields (39%,
13%). On the other hand, oxidation of the hydrazone IVh
gave the isomeric amides Vh and Vi. The structural
assignment of these products was based on their
hydrolysis to the corresponding amino-1,2,3-triazoles.
Thus, the product Vh, m.p. 142-143°, gave upon acid
hydrolysis, 1-amino-4-phenyl-5-methyl-1,2,3-triazole, m.p.
140-142° (5,7), whereas the product Vi, m.p. 140-141°,
gave l-amino-4-methyl-5-phenyl-1,2,3-triazole, m.p. 69-71° (7).

The amides V show in the mass spectra, similar frag-
mentation pattern with the isoimides (8). Thus, the low in-
tensity peak of the molecular jon is followed by the more
intensive peak (M*)-28. Other prominent peaks are those
corresponding to the ions ArCHCO! * or ArCH,CO,
Ar-Ci-'}J-Ar, ArC=CAr) * and ArCH,, which usually

N#
appears as the base peak in the spectra. It should be men-
tioned that the isomeric amides Vh and Vi gave almost the
same spectrum, the only difference being in the relative
intensity of some ions (Figures 1 and 2). The identification
of these two isomers by the mass spectra is problematic.
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Figure 1: Mass spectrum of 1-(N-phenacetylamino)-4-
phenyl-5-methyl-1,2,3-triazole (Vh).

100~
90 1+
80 +
01+
60 4
50 +

40"

inteneily %

30 4'

Retative

0+
T il d IR B N

T T T LS T 1 T T T T 1
20 w00 200 ~e 300

Figure 2: Mass spectrum of 1{N-phenacetylamino)-4-
methyl-5-phenyl-1,2,3-triazole (Vi).
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EXPERIMENTAL

All melting points are uncorrected and they are obtained with a Kofler
hot stage apparatus. Ir spectra were obtained with a Perkin-Elmer Model
257, whereas nmr spectra reported in 8 units with a Varian Associates
A-60A spectrometer with TMS as internal reference. The mass spectra
were obtained with a Hitachi-Perkin-Elmer Model RMU-6L spectrometer
with ionization energy 70eV. Analyses were performed with a Perkin.
Elmer Model 240 CHN Analyser.

Preparation of Bis-Arylacetylhydrazones of a-Dicarbonyl Compounds

(IV).

According to a general procedure (1), the bis-hydrazones were obtain-
ed by heating 1 mole of the a-dicarbonyl compound with 2.2 moles of the
corresponding hydrazide in n-butyl alcohol for 8 hours. The products
were pruified by washing repeatedly with hot ethyl acetate and n-butyl
alcohol (Table I).

Oxidation of Bis-Arylacetylhydrazones with Lead Tetraacetate.

A general procedure (1) is described. To a suspension of 0.02 mole of
bis-hydrazone in 40 ml. of methylene chloride, a solution of 0.04 moles of
lead tetraacetate in 40 ml. of methylene chloride was added and the mix-
ture was stirred at room temperature for 8 hours. The methylene
chloride solution was treated with water and filtered. The organic layer
was washed with sodium carbonate solution and water, and then dried.
The oil which was left behind was subjected to column chromatography
on silica gel (petroleum ether acetate 3:1) and the 1{N-arylacetylamino}-
1,2,3-triazoles were isolated and recrystallized from ethanol (Table II).
The corresponding ethyl phenylacetates and phenylacetic acids were also
isolated moving in the column faster than the triazoles. Their m.p.’s and
ir spectra were identical with those described in the literature.

Hydrolysis of 14{N-Phenacetylamino)4-phenyl-5-methyl-1,2,3-triazole
(Vh) and 14{N-Phenacetylamino}-4-methyl-5-phenyl-1,2,3-triazole (Vi).

The phenacetylamino-1,2,3-triazole Vh or Vi (150 mg.) and concen-
trated hydrochloric acid (20 m).) were refluxed for 6 hours. The reaction
mixture was neutralized with dilute sodium hydroxide solution and
extracted with chloroform. Evaporation of the solvent afforded crude
l-amino-1,2,3-triazole in 90% yield; the product was recrystallised from a
mixture of petroleum ether/chloroform. Phenacetylamino-1,2,3-triazole
(Vh) gave l-amino-4-phenyl-5-methyl-1,2,3-triazole (5,7), m.p. 140-142°,
whereas phenacetylamino-1,2,3-triazole (Vi) gave l-amino-4-methyl-5-
phenyl-1,2 3-triazole, (7), m.p. 69-71°.
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