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Pyranylidene Iminium Salts II.
Iminium Salts Derived from Pyrones, Dialkylamides and Phosphorus Oxychloride

J. A. VanAllan, C. C. Petropoulos and G. A. Reynolds

Research Laboratories, Eastman Kodak Company

N,N-Dialkylamides, pyrones, and phosphorus oxychloride react to give pyranylidene chloro-
iminium salts. The chlorine atom of these salts is readily displaced by nucleophiles to yield a

variety of pyranylidene derivatives.

The condensation of certain alkyl substituted pyrylium
salts with N,N-dimethylformamide, N,N-dialkylamides, and
N,N-dialkylthioamides to give pyranylidene iminium salts
was described recently (1). The present paper describes
the preparation of some chloroiminium salts by the re-
action of N,N-dialkylamides and pyrones in the presence
of phosphorus oxychloride.

It has been reported (2) that certain V,N-dialkylamides
yield self-condensation products in the presence of acid
halides such as phosphorus oxychloride. A typical re-
action of this type is shown in Scheme 1. We have found
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that the methyl group of complexes such as 2 will con-
dense with very reactive electrophiles to give mixed con-
densation products. For example, a mixture of 1, flavone
(3), and phosphorus oxychloride gives the iminium salt 4
(Scheme 1I). In this example, the electrophilic 4-chloro-
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flavylium salt, which is presumably formed from 3 and
phosphorus oxychloride, condenses with the methyl group
of 2.

The reaction shown in Scheme II was repeated with
2,6-diphenyl-4-pyrone (5) in place of 3 to give a product
derived from two equivalents of 5 and one equivalent of 1
(Scheme 1II). It is not known whether the difference in
behavior of 3 and 5 is due to steric factors or to a
difference in electrophilicity of the chloropyrylium and
chloroflavylium intermediates.
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(a) For examples that are salts, only the structure for the cation is given. In all cases the anion is perchlorate and is not shown.
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The products (4, 7, 8-12) which were prepared by the
reaction of N,N-dialkylamides, pyrone derivatives, and
phosphorus oxychloride are listed in Table 1.

4-Dimethylaminoacetophenone (13), which can be con-
sidered to be a vinylogous dialkylamide, also reacts with
pyrones in the presence of phosphorus oxychloride to give
iminium salt (14) (Scheme 1V).
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The chloroiminium salts described in this paper react
with nucleophilic reagents as illustrated in Scheme V for
11. Other examples of products obtained from chloro-
iminium salts and nucleophiles (compounds 20-28) are
recorded in Table 1.

The electronic absorption maxima for all compounds
are included in Table I. The maxima for the chloro-
iminium salts correspond to those of previously reported
(1) iminium salts, as illustrated by a comparison of the

maxima of 4 (see Table I) and A.

CH—CH=&(CH3)2 A (ex 107%)
Clog~ 241 (19.3)
268 ( 8.3)
° CeHs 320 (14.2)
428 (39.5)
A 450 (31.3)

It is obvious that the preparation of chloroiminium
salts could be extended to include other pyrones and
amides, and that these very reactive salts would react
with a variety of nucleophiles.

EXPERIMENTAL

The methods used for the preparation of the compounds
listed in Table I are described as general procedures.

Preparation of Chloroiminium Salts.
Procedure A.

A mixture of 0.025 mole of N,N-dimethylacetamide or N-
methylpyrrolidinone and 0.02 mole of the pyrone in 10 ml. of
phosphorus oxychloride was heated on a steam bath for 2 hours.
The excess phosphorus oxychloride was evaporated under reduced
pressure, the residue was dissolved in methanol, 3 ml. of 70%
perchloric acid was added to the solution, and after chilling, the
solid which separated was collected and recrystallized.

Reactions of Chloroiminium Salts.
Hydrolysis, B

A mixture of 0.01 mole of the chloroiminium salt, 2 g. of
potassium acetate, and 50 ml. of methyl alcohol was heated on
a steam bath for 2 hours, diluted with 50 ml. of water, and the
solid was collected.

Reaction with Malononitrile, C.

A mixture of 0.01 mole of the chloroiminium salt, 3 g. of
malononitrile, 4 ml. of diisopropylethylamine, and 50 ml. of
acetonitrile was heated under reflux for 2 hours, chilled, and the
solid was collected.

Reaction with Ammonia, D.

A mixture of 0.01 mole of the chloroiminium salt, 12 ml. of
pyridine, and 6 ml. of concentrated ammonium hydroxide was
heated under reflux for 2 hours, diluted with water, and the
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solid was collected. REFERENCES

Reaction with Morpholine, E.

A solution of 0.01 mole of the chloroiminium salt in 25 ml.
of morpholine was heated on a steam bath for 2 hours, diluted
with alcohol, and the solid was collected.

Compound 19 was obtained when the reaction was carried
out in the presence of 2 ml. of water.
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