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New Transformations in the 1,4-Dihydropyridine Series

By J. F. Bierrmann,* R. J. HigaeET,t and M. P. GOELDNER

(Laboratoive associé auw CNRS, Institut de Chimie, vue B. Pascal, 67-Strasbourg, France and tNational Heart and Lung
Institute, Bethesda, Maryland, U.S.4.)

Summary The dihydropyridine acid (1) is transformed by
pyrolysis mainly into the lactone (3) whereas the acid
(10) is transformed into pyridines (11), (12), (13), (14),
and (15).

IN our continuing study of the properties of 1,4-dihydro-
pyridine-4-carboxylic acids':? we have prepared and heated
the acids (1) and (10). The former material was formed by
the Hantzsch condensation® of the imine of acetylacetone
and glyoxylic acid in ethanol, (1) being obtained pure by
chromatography on silicic acid.

Heating (1) at 240° produced a mixture of three products:
the known pyridine (2)* in trace quantity, the lactone (3)
(889%), and the pyrrole (5) (8%). The structure of (3) was
demonstrated by its preparation from the ketonic ester (9)3
by reduction with sodium borohydride; lactone formation
followed the reduction spontaneously. Identification of
the pyrrole (5) was achieved by its preparation from 2,5-
dimethyl-3-acetylpyrrole® by addition of the carbene from

diazoacetone.”
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The acid (1) behaved similarly in refluxing solvents.
For instance, refluxing 1-5 hr., in diglyme transformed
(1) into (2) (7%), (3) (37%) and (5) (43%); refluxing 1 hr.
in ethylene glycol produced (2) (8:5%) and (3) (78%).
Protonated solvents favour the formation of the lattone (3)
at the expense of the pyrrole (5). In the course of the
pyrolysis, a quantity of acetic acid is liberated corres-
ponding to that of the lactone (3).

We suggest that the first step in the pyrolysis of the acid
(1) is protonation at C-3 of the pyridine, followed by
addition of the carboxyl to the ketone to form (6), which
fragments to form the mixed anhydride (7). Transforma-
tion into the lactone (8) with liberation of acetic acid and

subsequent acid-catalysed double-bond shift provide the
lactone (3). A transformation of the type of (7) — (3) is,
indeed, produced by treatment of the acid (1) by acetic
anhydride at room temperature, the lactone (4) being
isolated in more than 809, yield. Identical material could
be prepared from the methyl ester of (1) by oxidation to
the corresponding pyridine ester by sodium nitrite in
acetic acid and subsequent reduction by sodium boro-
hydride.

Heating the dimedone derivative of glyoxylic acid in a
sealed tube with an ethanolic solution of ammonia (85°,
24 hr.) precipitated the ammonium salt of (10), the free acid
was readily obtained by acidification. Heating (10), at
280° transformed it into at least five major products: (11)
(10%), (12) (24%), (13) (38%), (14) (14%), and (15) (15%).
The structure of (11) and (12) were demonstrated by com-
parison with authentic materials.® The keto-alcohol (13)
could be oxidized to (12) by manganese dioxide. The
structure of (14) and (15) are based on spectroscopic

observations.
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The presence of the polycyclic system of the acid (10)
prevents the reaction course observed in the case of the
monocyclic (1). It would appear that the alcohol (13)
can be formed by decarboxylation of the enol, as shown in
(16), the other aromatic products arising from (13). Reflux-
ing (10) in triglyme for one hour does, indeed, produce
predominantly (13), which, heated alone at 280°, produces
a mixture of (12), (14), and (15) besides unchanged (13).
The non-aromatic product (11) apparently arises from
simple decarboxylation of By-unsaturated acid followed
by acid isomerisation.

(Received, January 12th, 1970; Com. 040.)

1 7. F. Biellmann and H. J. Callot, Chem. Comm., 1969, 140; H. J. Callot, Thése de Doctorat &s Sciences Physiques, Strasbourg,

July, 1968.

2 J. F. Biellmann, H. J. Callot, and M. P. Goeldner, Chem. Comm., 1969, 141.

3 A. Hantzch, Annalen, 1882, 251, 1.

4 L. Claisen, Annalen, 1897, 297, 71.

5 Q. Mumm and O. Bohne, Ber., 1921, 54, 726, 735.
6 B. Magnanini, Gazzefta, 1893, 23 I, 462.

7 J. Novak, J. Ratusky, V. Sneberk, and F. Sorm, Coll. Czech. Chem. Comm., 1957, 22, 1836,
8 G. Ya. Vanag and E. 1. Stankevich, Zhur. obshchei Khim., 1960, 30, 3287.


http://dx.doi.org/10.1039/c29700000295
http://pubs.rsc.org/en/journals/journal/C2
http://pubs.rsc.org/en/journals/journal/C2?issueid=C21970_0_5

