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Novel Type of Transformation of a 2H-Azirine in the Presence of Fe,(CO),

By FraNgois BELLAMY

(Laboratoive de Synthése et de Photochimie Organiques, Associé au C.N.R.S., Ecole Nationale Supérieure de Chimie, Université
de Haute Alsace, F 68093 Mulhouse Cedex, France)

Summary Upon treatment with Fe,(CO), in dry benzene, THE thermal behaviour and photochemistry of 2H-azirines
(Z)-2-phenyl-3-(2,3-diphenyl-2H-azirin-2-yl)acrylo- have been extensively investigated during the last 20 years.?
phenone leads, inter alia, to 2,3,5,6-tetraphenylpyridine, Recently Padwa has observed an unusual intramolecular
a novel transformation which implies loss of an oxygen photocyclization which takes place during the irradiation
atom. of the (Z)-3-phenyl-2-styryl-2H-azirine (1). The result of
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this photolysis, which gives rise to 1-phenyl-3H-2-benzaze-
pine (2), is in striking contrast with the photochemistry of
the (E)-isomer (3) which leads to the 2,3-diphenylpyrrole
(4)%? (Scheme 1).
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In an investigation of the chemical properties of various
(Z)-vinylazirines, the tetraphenylazirine (5), which is the
only known stable (Z)-ketovinylazirine,® was treated
with Fe,(CO), in dry benzene. (Scheme 2). The formation
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of the products (6), (7), (8), and (10) is not surprising since
these compounds have already been found in the reaction
mixture obtained after treatment of (5) with Mo(CO), in
anhydrous tetrahydrofuran (THF).> The unexpected iso-
lation of the pyridine (9) is of interest. Its formation is
best explained by the mechanism in Scheme 3.

Ph Ph /Fe(cm,, o /Fe(co»,
=N Fejcoly =N 7 N
oPh ———> corh—>Ph Ph
Ph Ph _J —
Ph
Ph \Ph
(5 (11
Ph@h +€0 Phl XyPh Phl X\Ph
PhH Ph ~_¢co Ph Ph ~— Ph
N N0 PANN

\ O I \
(CO)Fe” (cO),Fe—Cyy (CO),'Fe/o
(12a) \ (12b) (12¢)

Ph! XyPh

Ph NZ Ph
(9)
SCHEME 3

This mechanism is purely speculative since no inter-
mediates have been isolated. Initial complexation of
(5) followed by a C-N bond cleavage may account for the
formation of (11) as suggested by Alper.8? Cyclization and
ligand migration could then lead to structures (12) which
collapse to give (9).®

A somewhat similar transformation of an azirine into a
pyridine has been reported by Padwa who observed the
thermal transformation of 2-methyl-3-phenyl-2H-azirine-2-
propionaldehyde into 3-methyl-2-phenylpyridine.? How-
ever, his proposed mechanism, involving successive 1,4~
and 1,5-hydrogen transfer, cannot account for the for-
mation of (9) from (5).
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