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Abstract: Several 4-(substituted) -Hantzsch esters upon oxidation with bentonite
supported metallic nitrates (Ag*, Fe*’, Cu'?, Co'®) under mild conditions, afforded
the corresponding pyridines. As result of a comparative study, a synergism
between the nitrate and the metallic ions with the TAFF support is suggested.

INTRODUCTION.
Several 4-(substituted)-Hantzsch esters have been studied in great detail as

cardiovascular drugs (1-3), also several Hantzsch pyridines are useful as
antihypoxies (4,5), others exhibit acricidal, insecticidal, bactericidal and herbicidal
activities (6).

As it is well known, the Hantzsch synthesis is a widely used general procedure to
obtain considerable structural modifications of pyridine; in this method the
intermediate (1,4-dihydropyridine) is commonly aromatized by a set of different
ways of oxidation. Several methods are available for the oxidative aromatization

(7, 8); however most of them employ rather severe conditions.
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In addition, there is an increased interest in the use of supported reagents,

particularly with montmorrillonites K10 and KSF (8).

As a part of our research program we are interested in the employment of TAFF, a
Mexican bentonite(9), which has been successfully applied by our group either as
a support or as a catalyst (10). Here we report the results of several experiments
performed with four metallic nitrates (Fe**, Co®*, Cu*, Ag'*) adsorbed on TAFF,
using anhydrous methylene chloride as the solvent in order to promote the

oxidation of the target Hantzsch esters.

EXPERIMENTAL

All reaction products were characterized by 'H NMR, EIMS and IR spectral data;
the melting points reported are uncorrected; the TAFF-supported metallic nitrates
were prepared after Laszlo’s procedure (8); the corresponding substrates were

obtained by previously reported methods (11).

Typical example: 100 mg of 4-(2-thienyl)-3,4-diethoxycarbonyl- 2,5-dimethyl- 1,4-
dihydropyridine and 3 g of Co(NO;)./ bentonite in 50 ml of CH.Cl. were gently
refluxed for 3 h. The reaction was monitored by t/c (n-Hexane/ EtOAc 1:1), filtered
over celite and washed with water (3x20 ml) and dried over Na,SO,. After the
solvent was removed, the residue was purified by column chromatography and
crystallized from EtOH. Yield 50 % of pure compound was obtained (Hantzsch
Pyridine). Yellow crystals; mp 63-64 °C; IR (KBr) v cm™: 1730, 1570, 1580;
PMR(CDCIs/TMS) & ppm: 1.1 (t, 6H), 2.6 (s, 6H), 4.15(q,4H), 7.05 (m, 2H, Ha and
Hy-thienyl), 7.4 (mc, 1H, Hp-thienyl); EIMS (70 eV) m/z (% ra): 335 (45) M", 306
(45) [M-29]", 290 (15) [M-45]", 262 (100) [M-73]", 252 (52), 192 (56).
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RESULTS
Table 1. Oxidation of Hantzsch esters induced by TAFF-supported nitrates.

AgNO; Cu(NO;), Fe(NO;3); | Co(NO;), | Substituent | mp
Exp. | t(h) % |t(h) % t(h) % tth) | % R (°C)
1 0.25| 90 (2.5 71 25 | 65 | 6.0 | 40 H 79 80
2 [150] 70 [3.0 60 | 3.0 | 60 | 6.0 | 32 Me oil
3 |150] 72 |3.0 63 | 35| 65 | 6.0 | 38 Et oil
4 05 | 60 [1.75 50 1.3 | 70 | 3.0 | 50 n-Bu oil
5 0.5 86 |0.5 85 | 0.5 | 80 | 3.0 | 50 | 2-Thienyl |4543
6 05 | 65 (1.0 50 10 | 65 | 3.5 | 47 CeHs 3335
7 |025| --a-- |0.5 -a--| 05 |-a-| 50 | --- | p-OHC¢H, oil
8 |025| 67 |0.75 80 | 05| 70 | 3.0 | 36 | Cinnamyl oil

a) A mixture of the expected product and a quinoid derivative due to the p-hydroxyphenyl
substituent is obtained. All yields reported are of pure isolated product.

DISCUSSION
The results of several experiments are summarized in Table 1, the corresponding

Hantzsch pyridines are obtained in good yields. In general pure compounds were
adquired, the work up procedure is very simple and the bentonite is accessible
and inexpensive. It is also worth mentioning that all supported reagents showed

the same reactivity without decomposition even after several months of storage.

In addition, the reaction using silver nitrate supported on bentonite, in general
gave the better yields in shorter times, in comparison to the cobalt nitrate reagent
which gave the poorer yields in longer times. There is a possible correlations with
the electropositive potential used in electrochemistry and the effectiveness of
these metallic elements in the present work. However, additional research is
necessary in order to confirm this theory. Laszlo and coworkers (8), suggest that
the nitrates ions are responsible of this kind of reaction, but our opinion is that the
yield is also related to the type of metallic ion used on the bentonite support as

can be observed in Table 1.
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