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Manganese dioxide, which has been used for the aromatization of dihydro derivatives of five-membered
heterocycles [1, 2], is also rather efficient for the transformation of dihydropyridines [3, 4] and
tetrahydropyridines [5] into the corresponding pyridines. However, there has been no work on the oxidative
dehydrogenation of γ-piperidones. In the present communication, results are given for a study of the oxidative
transformations of three γ-piperidones 1a-1c differing in the substituent at 3-C and/or the nitrogen atom in the
heterocycle. In all cases, the oxidation of the substrates was carried out by heating in a toluene solution at reflux
for 4 h with a 10-fold molar excess of active manganese dioxide. Under these conditions, the transformation of
3-ethyl-2,6-diphenylpiperidone (1a) was 34% and 3-ethyl-2,6-diphenyl-2,3-dihydro-4(1H)-pyridone (2) was
isolated in 48% yield (relative to piperidone 1a used).
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In the case of piperidone 1b, a greater of extent of oxidative dehydrogenation was found since the major
product is 4-hydroxy-2,3,6-triphenylpyridine (3), which was isolated in 55% yield relative to the amount of
piperidone taken. Since the tautomeric γ-pyridone was not observed, we also studied the oxidation of
N-methylpiperidone 1c. However, also in this case, only 4-hydroxypyridine 3 was isolated in 44% yield relative
to the amount of piperidone taken. This result indicates the facility not only for the dehydrogenation but also for
the removal of the N-methyl group under the oxidation conditions studied.

Thus, we are the first to establish that not only dehydrogenation but also aromatization of
2,6-diphenylpiperidones may occur upon the action of manganese dioxide.

3-Ethyl-2,6-diphenyl-2,3-dihydro-4(1H)-pyridinone (2). A mixture of 1a (1 g, 3.6 mmol) and
manganese dioxide (3.1 g, 35.6 mmol) in toluene was heated at reflux for 4 h. Manganese dioxide was separated
and washed on the filter with chloroform (50 ml). The combined filtrates were evaporated in vacuum and the
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residue was subjected to chromatography on an alumina column using 1:1 ether–hexane as the eluent to give
0.66 g starting 1 (66% recovery) and 0.16 g 2 (16% yield relative to piperidone 1 taken or 48% yield relative to
1 consumed) as a thick light-yellow oil with Rf 0.4 (on Alufol with chloroform as the eluent). IR spectrum,
ν, cm-1: 3200 br (NH), 1650-1610 (C=C–C=O). 1H NMR spectrum (CDCl3), δ, ppm, J (Hz): 0.93 (3H, t, J = 5.0,
Me–CH2); 1.55 and 1.78 (1H each, both m, Me–CH2); 2.62 (1H, m, 3-H); 4.70 (1H, dd, J = 6.4 and 1.0, 2-H);
5.30 (1H, br. s, NH); 5.47 (1H, s, 5-H) 7.35-7.60 (10H, m, Ph). Mass spectrum, m/z: 277 [M]+. Found, %:
C 82.05; H 7.11; N 4.93. C19H19NO. Calculated, %: C 82.31; H 6.86; N 5.05.

4-Hydroxy-2,3,6-triphenylpyridine (3) was obtained analogously from piperidone 1b or 1c (0.5 g,
~1.5 mmol) and manganese dioxide (1.3 g, 15 mmol). In the case of NH-piperidone 1b, 60 mg starting
compound was recovered (88% conversion) along with 0.27 g 4-hydroxypyridine 3 (55% relative to piperidone
1b taken) as colorless crystals; mp 208-210°C, Rf 0.42 (Alufol with chloroform as the eluent). IR spectrum,
ν, cm-1: 3300 br (OH), 1615. 1H NMR spectrum (CDCl3), δ, ppm: 7.22 (10H, m, Ph); 7.43 (4H, m, Ph+5-H); 8.0
(2H, br. m, Ph). 1H NMR spectrum (DMSO-d6), δ, ppm: 7.25 (10H, m, Ph); 7.53 (4H, m, Ph+5-H); 8.03 (2H,
br. m, Ph); 10.75 (1H, br. s, OH). Mass spectrum, m/z (Irel, %): 323 (51) [M]+, 322 (100), 189 (12), 161 (12),
152 (5), 83 (13), 77 (5). Found, %: C 85.31; H 5.46; N 4.05. C23H17NO. Calculated, %: C 85.45; H 5.26; N 4.34.

In the case of N-methylpiperidone 1c, starting compound (0.2 g) was isolated along with 3 (0.22 g) (in
44% yield relative to piperidone 1c taken or 74% yield relative to piperidone 1c consumed). The product was
identical in its melting point and Rf value to the sample obtained from piperidone 1b.

This work was carried out with the financial support of the Russian Basic Research Fund (Grant No.
99-03-32940a).
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