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REACTIONS OF PHENYLPYRYLIUM FLUOROBORATES WITH PYRIDINIUM-N-IMINE

Takashi TODA, Hisayo MORINO, Yoshizo SUZUKI,* and Toshio MUKAI
Department of Chemistry, Faculty of Science, Tohoku University,

Aoba, Aramaki, Sendai 980

Reactions of phenylpyrylium fluoroborates with pyridinium-N-imine

afforded 3-substituted 2-phenyl-pyrazolo[l,5-a]pyridine derivatives.

Although numerous reactions of pyrylium salts with anionoid reagents have been
studied,l the reactions with ylides are scarecely known in literatures-z’3 In con-
nection with this, we have reported the reactions of phenylpyrylium fluoroborates

4

with dimethylsulfonium phenacilide. As a part of this series of studies, we wish
to report the reaction of phenylpyrylium salts with pyridinium-N-imine.

Reactions of di-, tri- and tetra-phenylpyrylium fluoroborates (1-1)5’6 with
pyridinium—N-imine7 afforded corresponding 3-substituted 2—phenyl—pyrazolo[l,5-a]-
pyridine derivatives (6, 7, and 8; mp 139°, 151°, and 165°) in yields of 32, 40,
and 15 %, respectively. In a typical experiment, triethylamine (0.61 g, 3 mmol) was

added dropwise under water cooling to a solution of 2 (1.2 g, 3 mmol) and N-amino-

pyridinium iodide (0.81 g, 3.6 mmol) in acetonitrile (5 ml). After 3 hr stirring,
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the reaction mixture was poured into cold water and extracted with ether. The
usual work-up and separation by column chromatograph afforded pyrazolopyridine 7T
(0.48 g). The structures of 6, 7, and 8 are deduced from the following evidences.
Elemental analyses8 and mass spectra (M+; 324, 400, and 476) indicate correct mo-
lecular formulas for each compounds. Characteristic peaks which can be assigned

9

to a proton at C, position of pyrazolo[1l,5-a]pyridine derivatives”’ are observed at
§ 8.5-8.8 (d; J=ca 7 Hz) in their nmr spectra. Their ir spectra show acylophenone
type carbonyl bands () EEE : 1650, 1655, and 1645 cm’l, respectively)3 and are con-
sistent with the assigned structures. Catalytic reduction of 6 gave a dihydro-
ketone 9 (mp 143°:)) gﬁg ; 1680 em™ 1) and a tetrahydro alcohol (10, mp 118°). Uv
spectrum of 10 [mnm (log ¢); 238.5 (4.51), 261.5 (4.44), and 290 (4.01)] is very
similar to that of 3-methyl—2-pheny1—pyrazolo[1,5—a]pyridine.lo Also, nmr spectral
pattern of the methylene moiety of 9 at§ 3.30 is almost superimposable with that
of dihydrochalcon's methylene which appears at S 3.05.

The formation of 6, 7 and 8 can be explained in the following scheme. Imine
anion attacks at the C, position of the pyrylium salts to give intermediates (11)
and the subsequent intramolecular 1,5-dipolar cyclization affords dihydro-compounds

(12) of pyrazolo[l,5-a]pyridine. Dehydrogenation of 12 occurs readily because of

the formation of hetero-aromatic system. Analogous examples of 1,5-dipolar cycli-
11

zation have been reported.
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Upon reaction with pyridinium-N-imine, 4 did not give any clear products, and 5
yielded only a small amount of pentaphenylpyridine (mp 24O°).12

Under similar conditions, reactions of 2 with N-p-toluenesulfonyldimethylsulfil-
imine13 and with N—ethoxycarbonylimidopyridine14 failed and the starting substances

were recovered completely.
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