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Some time ago2 we reported an oxidative cleavage of substituted
arylidene hydrazinotetrazoles (I) to form the substituted dibromo-
diazabutadienes (IV) and we have commented subsequently” on the wide
synthetic utility of these materials. We now report another tetrazolyl
ring cleavage which this time produces the novel and even more synthetically

useful compounds the substituted trihalogeno-diazabutadienes (II).
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Reaction of the tetrazolyl hydrazones (I) with chlorine in 90% aqueous
acetic acid yields the trichloro compounds (II) in good (65-75%) yields. Our
work on the analogous bromo compounds throws further light on the mechanism
of this process. As summarised in Scheme 1 reaction of the hydrazones (I)
with bromine in anhydrous acetic acid yields the tetrazolyl hydrazidic
bromides (III). Further reaction of these hydrazidic halides with bromine
in 50% aqueous acetic acid yields the desired tribromo materials (V). In
our hands the reverse sequence did not work. While oxidative cleavage of
compounds (I) to the dibromo compounds (IV) was smooth, compounds (IV) did
not brominate further under our normal conditions. Interestingly, in the
chlorination reactions, a dichloro stage was bypassed (and could not b;

intercepted) - compounds (II) being the sole reaction products.

We have also clarified the mechanism of the tetrazolyl ring cleavage -
a reaction which has been cited as a mechanistic enigma.4 We regard this

ring cleavage as involving first N-halogenation, followed by tetrazafulvene
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(VI) formation; this then yields the isonitrilic compound (VII) and thence
compound (VIII) - Scheme 2.5 1In support of this mechanism we have generated
compound (VII, Ar=Y=CgHs) via the reaction of benzophenone hydrazone in
chloroform with ethanolic potassium hydroxide. After the mixture was
allowed to stand at room temperature for 10 minutes, addition of bromine in
S0% aqueous acetic acid gave the dibromo compound (VIII, Ar=Y=CgHs) (in 9%
yield) which was identical with the product obtained from the reaction of

benzophenone tetrazolyl hydrazone with bromine in agqueous acetic acid.
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We have examined the reactivity of the trihalogenc compounds (II and V)

towards a wide variety of nucleophilic reagents and have found that the three
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halogen atoms may be sequentially replaced. We have unequivocal evidence®
that the first to react is one of the geminal { <N=CXz) pair; in the product
the second geminal halogen (~N=CXY, Y being the nucleophile) is generally
more reactive than the one replaced and finally the methine (ArCx=N-) halogen
is replaced. As an example of this stepwise technique the reactions outlined
in Scheme 3 were performed. The trichloro compounds (IX) were reacted with
two equivalents7 of morpholine in benzene and yielded the dichloro compounds
(X) in good yield. These materials when refluxed in 80% aqueous dioxan

hydrolysed to yield the hydrazidic halides (XI) in situ and these then
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cyclised to form the oxadiazoles (XII). We prepared these oxadiazoles
unambiguously by oxidative cyclisation of the corresponding 4-morpholino
substituted semicarbazones (ArCH=N-NHCONC4HgO) with bromine in acetic acid

containing sodium acetate.

Table 1

Conversion of Compounds (IX) to (XII)

X Substrate (IX) Compound (X) Compound (XII) Overall
m.p. {b.p.)° m.p.°C m.p.°c Yield %

H 162-4 (b.p.lmm) 81-3 135-7 85

CHs 173~4 (b.p.1lmm) 131-3 139-41 90

(CHs)2CH  192-4 (b.p.lmm) 66-8 142-3 95

cl 52-4 98-9 146-7 92

Br 54~6 112=-3 143-4 90

NO2 79-80 159=60 151=3 88
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For this latter oxidative cyclisation a nitrilimine?@, or a perbromide7b
have been variously suggested as intermediates. Our present work shows
that under non-oxidative conditions a hydrazidic halide can also function

as a precursor to oxadiazoles.

One of us (J.K.0'H) is indebted for a state maintenance grant for

research.
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