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Aromatization of Some 4-Substituted 2, 6-Dimethyl-3, 5-diethoxycarbonyl-
1, 4-dihydropyridines to Pyridines

By Ahmad KAMAL, Mansoor AHMAD, Nazar MoHD and Abdul Majid HAMID

(Received June 19, 1963)

Following the preparation of a series of
dihydropyridine compounds® it was considered
interesting to investigate the possibility of pre-
paring the corresponding piperidines through
“ hydrogen-transfer.” When 2,6-dimethyl-3,5-
diethoxycarbonyl-4-phenyl-1, 4 -dihydropyridine
was refluxed in cyclohexene in the presence
of 59, palladium/charcoal catalyst with a
catalytic amount of glacial acetic acid added
to it, the product that was obtained was not
the corresponding piperidine, instead 2,6-
dimethyl-3,5-diethoxycarbonyl-4-phenylpyridine
was obtained in 90% yield. The identity of
this product was confirmed by comparison with
the authentic sample prepared through oxida-
tion of the corresponding dihydropyridine with
nitrous oxide.”

Accordingly, all the dihydropyridine com-
pounds reported earlier® were subjected to this
reaction. Since cyclohexene did not play any
part, this reaction was carried out by boiling
the dihydropyridines in toluene or benzene,
containing a catalytic amount of glacial acetic
acid and 5% palladium-charcoal catalyst. In
the absence of acetic acid, however, no aromati-
zation could be achieved. It was also inter-
esting to observe that in this reaction aromati-
zation did not proceed at all, if the substituent
in the fourth position happened to be a phenol.
As for instance 2,6-dimethyl-3, 5-diethoxy-
carbonyl-4-(3-hydroxyphenyl)-1, 4 - dihydropyri-
dine, 2, 6-dimethyl-3, 5-diethoxycarbonyl-4-(3-
methoxy-4-hydroxyphenyl)-1, 4-dihydropyridine
and 2, 6-dimethyl-3, 5-diethoxycarbonyl-4-(4-
hydroxyphenyl)-1, 4-dihydropyridine failed to
give the corresponding pyridine derivatives.
However, on methylation of phenolic OH the
aromatization with palladium/charcoal pro-
ceeded as usual.

Reference to literature reveals that Knoeve-
nagel and Fuchs prepared 2,6-dimethyl-3, 5-
diethoxycarbonylpyridine by heating 2,6-di-
methyl-3, 5-diethoxycarbonyl- 1, 4-dihydropyri-
dine with palladium-black at 200~265°C,*> and
also by heating with concentrated hydrochloric
acid when the corresponding pyridine derivative
was obtained in 5% vyield only.

1) A. Kamal and A. A. Qureshi, Pak. J. Sci. Res., 15

(1), 35 (1963).

2) R. Schiff and}J. Puliti, Ber., 16, 1607 (1883).

3) E. Knoevenagel and J. Fuchs, ibid., 35, 1788 (1902);
36, 2848 (1903).

Since oxidation with nitrous oxide gave in-
variably poor yields of the corresponding pyri-
dine derivatives, oxidation with potassium
permanganate in glacial acetic acid was also
tried when the pyridine derivatives were ob-
tained in comparatively high yields. Oxidation
in acetone however, failed, the dihydropyri-
dines being recovered unchanged.

Experimental

All melting points are corrected. Ultraviolet ab-
sorption spectra were determined with a Beckman
spectrophotometer model DB in 959 ethanol.

General Method.—A) Aromatization of the Di-
hydropyridine Ring with 5% Palladium/Charcoal-Acetic
Acid.—A dihydropyridine (0.002 mol.) dissolved in
toluene (25 ml.) containing palladium-on-charcoal
catalyst (5% ; 50 mg.) and glacial acetic acid (5ml.)
was refluxed (42hr.) on a sand bath, filtered and
filtrate washed thrice with water and then with
aqueous sodium hydrogen carbonate (109 ; 2 ml.)
followed by water. Drying and removal of the
solvent gave the corresponding pyridine.

B) Aromatization of Dihydropyridine Ring through
Oxidation with Potassium Permanganate.—A dihydro-
pyridine (0.01 mol.) was dissolved in glacial acetic
acid (50 ml.) and powdered potassium permanganate
(1 g., 0.006 mol.) added. The mixture was heated
on a water bath (about 5 hr.) till almost whole of
the permanganate was consumed. The very slight
excess of the permanganate was destroyed by heating
with a little ethyl alcohol and the solvent was
removed in vacuo. Water (25 ml.) was added to
the residue and the product was isolated with ethyl
acetate and worked up.

The pyridine compounds are generally soluble in
acetone, benzene, chloroform, dioxane, ethyl acetate,
ethyl and methyl alcohols, sparingly soluble in ether,
carbon tetrachloride, light-petroleum (60~80°C) and
insoluble in water.
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