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THE REACTION OF 1-AZIRINES WITH CYCLOPROPENYL CATIONS. PYRIDINE FORMATION.
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The recent accessability of l-azirines has prompted a number of investiga-
tions into the chemistry of these highly strained "aza-cyclopropenes."!’? For
any new heterocyclic system reactivity comparisons with the carbocyclic analog
are of general significance; however, the available data on the l-azirine system
is largely divergent from this point.? The preliminary results described in this
communication provide a pertinent example of cyclopropene mimicry by l-azirines
while at the same time offering further insight into the mechanism of an interest-
ing cyclopropene rearrangement.

Stehouwer and Longone have previously reported" that reaction of 1,2-diphenyl
cyclopropenyl cation %a (X = BF4) with cyclopropene, 1,2-diphenylcyclopropene and
2,3-diphenylcyclopropenecarboxylic acid afforded the benzene derivatives 2. The
exclusive formation of the 1,2,4,5-isomer 2 (R'=R%=H; R?=Ph) led these authors to
propose the mechanism outlined in path a (N = R2-C) of the Scheme. If the same
pathway were operative in reaction of azirines 3 with cations }a or }b then the
analogous pyridines é would be anticipated products. Indeed azirines §a-c react
with triphenylcyclopropenyl bromide (}b; X = Br) to afford pyridine derivatives
ga-c in good to modest yield (see Table). Structures were confirmed by comparisor

with authentic samples.

*Author to whom all correspondence should be addressed.
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Table. Reaction of Azirines 3 with Triphenylcyclopropenyl Bromide (lb; X=Br)

Azirine Solvent T,°C Pyridine Yield m.p. (°C) Ref.
3a CICH,CH,CL 83 4a 45% 243-244.5 a
3b CH,C1, 0 4b 83.5% 182-183 b
3c C1CH,CH,CL 83 4c 16% 243-244 c

. Dilthey, W. Schommer, W. Hoschen, and H. Dierichs, Ber., §§, 1159 (1935).
bE. Knoevenagel and H. Schmidt, Ann., 281, 25 (1894). Cconverted to 4b by
hydrolysis and decarboxylation. o )

In view of the symmetrical structure of cation %b an alternative mechanism
(path b in Scheme) involving ring expansion to an N-vinylazetyl cation § followed
by further conversion to pyridine § cannot be excluded. Accordingly we investi-
gated the reaction of 2,3-diphenyl-l-azirine (ga) with diphenylcyclopropenyl
bromide (}a; X = Br).,® Addition of ga to a cold suspension of }a (X = Br) in

acetonitrile resulted in exclusive formation of 2,3,5,6-tetraphenylpyridine
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(6, R?=R?=Ph; R!=H), m.p. 238-239° (lit.® 232-233°), in 40% yield. Assignment of
structure was supported by the nmr spectrum [(CDC13) § 7.74 (14, s), 7.6-7.1 (m,
20H)] and confirmed by comparison with authentic material.® Careful analysis
(tlc) of the reaction mixture indicated total absence of the 2,3,4,5-tetraphenyl
isomer 4 (R?=R’=Ph; Ri=H) 7,

The exclusive formation of the 2,3,5,6-tetraphenylpyridine cannot be accomo-
dated by the formally analogous mechanism of Stehouwer and Longone (path a)
uniess allylic attack by the azirinyl nitrogen at a phenyl bearing carbon of
covalent diphenylcyclopropenyl bromide is invoked. Since the latter possibility
is rendered highly unlikely by literature precedence® mechanistic path b may be
operative. Cyclopropenylcarbinyl-cyclobutenyl cation type ring expansions have
been proposed for a number of cyclopropene rearrangements® including the thermal
and silver-catalyzed conversion of bis-cyclopropenyls to Dewar-benzene deriva-

0

tives.! Further mechanistic investigations of these and related cyclopropene

rearrangements are in progress,'!
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It should be noted that a pincol variant of mechanism b is a viable alter-
native to the previously proposed mechanism?@ for 4-pyridone formation in
the reaction of l-azirines with diphenylcyclopropenone. This alternative
mechanism presumes nucleophilic attack of the azirine at the carbonyl
rather than double bond carbon which at the outset appears more reasonable
notwithstanding the current confusion in the literature regarding this
point.



