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Triazolines III. Synthesis of Polysubstituted

1,5-Diaryl-1,2,3-triazolines Bearing an Ortho-

Substituent by the Cycloaddition of Diazomethane to Schiff Bases (1)

Pankaja K. Kadaba and Neil F. Fannin

The accelerating effect of small amounts of water
on the 1,3-cycloaddition of diazomethane to Schiff
bases has led to a versatile method for the syn-
thesis in good yields, of the rarely encountered
1,2,3-triazolines, by carrying out the cycloaddition
reaction in aqueous dioxane solutions (1-8), Thus, a
number of hitherto difficultly available 1, 5-diaryl-
1,2,3-triazolines (II) bearing a single substituent
on the C-phenyl and/or the N-phenyl have been ob-
tained by the action of diazomethane on aromatic
Schiff bases (anils) (I) (1). At the present time,
the cycloaddition reaction appears to be the only
general method for the synthesis of 1,5-diaryl-
1,2,3-triazolines. In view of the potential importance
of the 1,2,3-triazolines as a source of aziridines
via photodecomposition reactions (2), it was of
interest to investigate the utility of this addition re-
action to the synthesis of polysubstituted 1, 5-diaryl-
1,2,3-triazolines.

During earlier work involving synthesis of the
monosubstituted diaryltriazolines it has been ob-
served that comparatively higher yields resulted
when the substituent on the Schiff base was in the
o-position on the C-phenyl (1,3). Since then a ki-
netic investigation has revealed that this o-sub-
stituent effect is predominently steric in nature (4).
The presence of an o-substituent on the C-phenyl
results in a steric inhibition of resonance in the
Schiff base which raises its ground state energy and
thereby decreases its activation energy. It is now
found that this favorable effect of o-substituents pre-
sent on the C-phenyl can be used to advantage in the
synthesis of many polysubstituted diaryltriazolines
bearing an o-substituent in high yields. The addition
of aryl azides to olefins (5) is impractical in the
preparation of 1, 5-diaryltriazolines due to the slug-
gish nature of the reaction (1). It is even more so

in the preparation of polysubstituted 1,5-diaryl-1,2,3-
triazolines as the appropriately substituted phenyl
azides and olefins are not readily available.

The presence of an o-substituent on the N-phenyl
of the Schiff base does not contribute to increased
yields; in fact, in all cases attempted it is found
isolation of products is difficult and the yields are
poor.

The majority of the triazolines reported here are
polyhalo compounds; these were synthesized with a
view to testing certain physiological properties, the
results of which will be reported in due course.

EXPERIMENTAL (6)

Synthesis of Schiff Bases (Anils) (I).

The Schiff bases were prepared by refluxing a mixture of the ap-
propriate aldehyde and amine in equimolar quantities in ethanol. In
most cases, the Schiff base was formed with extreme ease, and separ-
ated out of the reaction mixture in pure form soon after admixture
of the reactants. They were filtered, washed well with ethanol and
recrystallized, as necessary, from suitable solvents.

Those Schiff bases with an o-substituent on the N-phenyl, offered
difficulties. Anil formation did not go to completion and much of the
aldehyde and amine was recovered unchanged. In the case of benzal-
o-nitroaniline, the mixture of aniline (0.1 mole) and aldehyde (0.15
mole) was heated at 110-120° in an open flask for 2 hours. It was
then cooled and shaken with petroleum ether to remove excess benz-
aldehyde. Further addition of acetone to the syrupy residue dissolved
the unreacted aniline and yielded the Schiff base as an orange yellow
crystalline powder, very sparingly soluble in acetone.

Similarly, benzal-2-methyl-4-nitroaniline was prepared by heating
equimolar quantities of the aldehyde and aniline at 175-180° for 0.75
hour and removing the water formed in the reaction under reduced
pressure. On cooling, a dark crystalline mass was formed from which
the unreacted aniline was removed by solution in acetone, leaving
behind the sparingly soluble Schiff base.

The p-aminobenzoic ester needed for the preparation of 2,4-
dichlorobenzal -p -aminoethyl benzoate was prepared by refluxing
P-aminobenzoic acid with ethanol saturated with hydrogen chloride (7).
The various Schiff bases are listed in Table I along with other per-
tinent data.
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Synthesis of 1,2,3-triazolines (IL).

The triazolines were prepared by the cycloaddition reaction of di-
azomethane (0. 05 mole) to Schiff bases (0. 015 mole) in aqueous dioxane
solutions (75 ml.), described earlier (1). Unlike in previous experi-
ments, no additional dioxane was added to dissolve the sparingly
soluble anils; it was found they gradually went into solution during the
course of the reaction.

In many cases, the polysubstituted triazolines were obtained pure
directly from the reaction mixture and needed no further purification.
They exhibited stabilities comparable to the monosubstituted com-
pounds; they underwent slow decomposition on standing for 2-3 months
and many of them decomposed with evolution of nitrogen at or above
their melting points.

The synthesis of triazolines bearing an o-substituent on the N-phenyl
could not be achieved with any degree of success; out of several cases
attempted, only in two was it possible to obtain any product at all.

The data on the synthesis of the various triazolines are presented
in Table II.
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