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Oxidative Cleavage of Aromatic Azines with Periodic Acid ;

MO Model for the Reaction Intermediate *

Summary

Cleavage of benzalazine (and other azines) with periodic acid
may initially involve, as a single step, the addition of 10} (or its
hydrate) across the conjugated azine system, to give an iodate
I(V) complex; this view is supported from MO symmetry rules.

It was recently shown! that aromatic or heterocyclic
azines when treated with periodic acid at room tempera-
ture caused brisk evolution of nitrogen; extraction of
the reaction mixture gave the parent aldehyde (or keto-
ne) in over 95 per cent yield, indicating that the oxidative
cleavage was complete.

The formation of nitrogen may arise through collapse
of an association complex initially formed between
periodate anion and a resonance structure of the azine,
for example,benzalazine(1,4-diphenyl-2,3-diazabuta-1,3-
diene). The structure of the complex and the pathway
of formation of nitrogen are shown in Fig.1.!

Examination of the association complex (Fig.1) show-
ed that the azine had already suffered a two-electron
oxidation (formation of two bonds), and the question
was whether to depict a transition complex with iodine-
(VII) or with iodine (V). Our statement! that the forma-
tion of a complex (Fig.1) is a symmetry-allowed reac-
tion, as predicted from MO symmetry rules, was based
on the assumption that iodate ion I (V) should be depict-
ed. However, the e.s.r. evidence?! regarding the action of
both oxidants (H;IO; and HIO,) on azines, particularly
a low-field peak at 1.864 kG due to a binuclear, triplet-
state species that is observed only for periodic acid, made
it difficult to conceive the existence of a dimer species
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Fig. 1. Proposed structure of the association complex between peri-
odate anion and a resonance structure of benzalazine

for the iodic acid (or its ion) in solution. Moreover, the
ability of an anion of periodic acid (but not iodic acid)
to dimerize in aqueous solution has been reported? and
confirmed by the laser-Raman spectra.! Consequently,
the formation of such a complex may involve, as a
single step, the addition of 10, (or its hydrate) across the

* Received November 30, 1971. Part IX of the series, Periodic acid,
a novel oxidant. Part VIII: A.J.Fatiapr and R.SCHAFFER,
Experientia 27 (1971) 1139.
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