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Abstract

A variety of vinamidinium salts were condensated with cyanoacetamide in refluxing methanol that contained sodium methoxide
to produce 5-aryl-3-cyano-2-pyridones in good yield. Simple experimental conditions were used to prepare ten different 5-aryl-3-
cyano-2-pyridones, four of which are new compounds.
© 2009 Song Li. Published by Elsevier B.V. on behalf of Chinese Chemical Society. All rights reserved.
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The 2-pyridones are a class of important heteroaromatic compounds. 5-Aryl-3-cyano-2-pyridones have been
prepared by the cyclization of cyanoacetamide condensated with 2-aryl-3-dimethylamino-2-propenals [1,2]. The
vinamidinium salts undergo condensation reactions, similar to malonaldehyde derivatives, with bifunctional
nucleophiles to form heterocycles [3]. While the vinamidinium salts have been used to prepare many different
heterocycles [3] including isoxazoles, pyrazoles, pyrimidines, pyrroles [4] and thiophenes [5,6], they have not yet been
used to prepare 5-aryl-3-cyano-2-pyridones. In this report, an application of 2-arylvinamidinium salts to prepare 5-
aryl-3-cyano-2-pyridones is presented.

The vinamidinium salts (1a—j) used in this study were prepared by the standard Vilsmeier—Haack reaction from the
appropriate aryl acetic acid [4,7]. As shown in Scheme 1, the 1.0 equiv 2-arylvinamidinium salts (la—j) were
condensed with 1.0 equiv cyanoacetamide in refluxing methanol that contained sodium methoxide to give the desired
5-aryl-3-cyano-2-pyridones (3a—j). In general [8], 2.0 equiv sodium methoxide was sufficient to give good result. But
in the case of preparing 3-cyano-5-(4-hydroxyphenyl)-2-pyridones (3c¢), 3.0 equiv sodium methoxide was required,
because the hydroxy in the starting material 2-(4-hydroxyphenyl)vinamidinium salt (1¢) consumed 1.0 equiv sodium
methoxide. The most part of the reactions were rather clean and proceeded in good yield. The conditions and results
were listed in Table 1.

The products, 5-aryl-3-cyano-2-pyridones, were all analyzed by 'H NMR, EI-MS and HREI spectroscopic methods
[11]. The 5-aryl-3-cyano-2-pyridones 3b, 3e, 3f and 3g are new compounds. The compounds 3a [2], 3¢ [9], 3d [9], 3h
[10] and 3i [10] are known compounds and their spectroscopic data have not been reported. In the reported 'H NMR
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Scheme 1. Preparation of 5-aryl-3-cyano-2-pyridones (a) NaOCH;, CH30H, reflux; HCI, H,O.

Table 1

Reaction conditions and results.

Entry R Time (h) Crude Yield (%)
3a H 4.0 90
3b 4-Methyl 4.5 83
3c 4-Hydroxy 4.5 85
3d 4-Methoxy 4.5 87
3e 4-Ethoxy 4.5 87
3f 4-(Benzyloxy) 4.0 90
3g 2-Fluoro 4.0 88
3h 2-Chloro 3.5 91
3i 4-Chloro 3.5 93
3j 4-Nitro 3.0 95

spectroscopic data of 3j, the peak ( 3.4 of HDO in DMSO-dg was mistakenly taken for the signal of NH proton by
author [1]. The experimental HRMS data matched the calculated data [11].

The geometry of the 5-aryl-3-cyano-2-pyridone ring was established by the coupled H-4 and H-6 NMR peaks ( 8.74
(d, 1H, i7=28 Hz) and 8.38 (d, 1H, 47=28 Hz), and the signal ( 13.12 (brs, 1H) of the active proton, respectively for
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Fig. 1. Tautomerism, '"H NMR and NOE difference spectrometry experiment for compound 3j.
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compound 3j [11] in DMSO-dg, as shown in Fig. 1. Because of the tautomerism of 2-pyridones in solution, there may
be two tautomeric forms: 2-pyridone and 2-hydroxypyridine, and the tautomeric equilibrium is dependent on the
polarity of the solvent [12]. In the NOE difference experiment for 3j in DMSO-dg (Fig. 1), (ii) shows enhancement of
the H-6 on irradiation of the active proton, and (iii) shows enhancement of both the active proton and the H-BB’ on
irradiation of the H-6. The result indicated that the active proton was on the N-1, and the formation of 2-pyridone is
predominant in DMSO-dg. The conclusion investigated by NOE difference spectrometry is in agreement with the early
research by UV-vis spectroscopic method [12].

In summary, a variety of vinamidinium salts were condensated with cyanoacetamide in refluxing methanol that
contained sodium methoxide to produce 5-aryl-3-cyano-2-pyridones with good yield and in simple experimental
process. The predominant formation in DMSO-d, was determined by using 'H NMR and NOE difference
spectrometry.
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