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SYNTHESIS OF HETEROCYCLIC COMPOUNDS xxxv!

THIQPYRIDONES FROM o-BENZOYLCINNAMONITRILES

M®. Jesids Rubio, Carlos Secane and José L. Soto*
Departamento de Quimica Orgdnica. Facultad de Quimica.
Universidad Complutense. Madrid-3. Spain

Abstract- 2-Pyridothiones (IV) are obtained from the reaction of
a-benzoylcinnamonitriles (I) with cyanothioacetamide {1i}.
Disuiphides ¥ result as well from the reaction. Transformation
of IV into V and of V into IV, as well as methylation of IV and
their hydrolytic conversion into pyridones VI are also described

Pyridones VI can also be obtained from methylthiopyridines VIII.

In a previous paper published in this journa12, the synthesis of 4,6-diaryl1-3,5-
dicyano-2-pyridones from c-benzoylcinnamonitriles was described. We now report the

results obtained when a-benzoylcinnamonitriles ([)3 were used as starting materials

for the preparation of thiopyridones, using cyanothioacetamide as the other reactant.

The reaction of cyanothioacetamide (II} with I is very simple to carry out in
alcoholic solution at room temperature and in the presence of a catalytic amountof
piperidine as a basic catalyst. In these conditions, the spontaneous cyclization
of the adduct (III) resulting from the conjugated addition of cyanothiocacetamide
(II)4 to the double bond of 1 leads to a 2-pyridothione ring (IV) which is obtained
from the reaction together with its oxidative dimerization product, bis-pyridyl

disuiphide Vv {Scheme 1).
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The fact that the heterocyclic ringis obtained in a fully aromatized state is

in contrast with the results obtained in the reaction of cyanoacetamide {(VII) (see
Scheme I1) with a-benzoylcinnamonitriles. In this reactionz, the nitrogen ring is
isolated as a fully saturated piperidone and the final pyridones have to be prepared
from it by means of dehydration and dehydrogenation.

Compounds IV and V can be isolated from the reaction mixture by means of column
chromatography on silica gel, but the reaction can also be compelled teo yield oniy
either IV or V. If the reaction mixture is treated with 2-hydroxyethanethiol, the
thiopyridone IV is the only product isolated. Using this method, the yields are as
indicated in table I. The compounds IV thus obtained, in which the thiccarbonyl

5,6

tautomer s expected to be the main one”’", show the NH stretching bands at 3300-

2700 cm'l, together with the band due to the thiccarbonyl group at 1190-1200 cm™ L.
On the other hand, the addition of joedine-potassium iodide to the mixture leads to

disulphides V as the only products (Table I}.

*
TABLE I
IV ¥ VI VIII

6 M.P.(°C) Yield M.P.{°C) Yield M.P.{°C} Yield M.P.{°C) Yield

%) % {%) (%)

a Y 260-2 50 746-8 A6 262-3 (11t 262)7 92 151-2 47
(Ethanot) (Acetone) (Et.acetate) {Ethanol)

b CH3 250-1 66 226-8 55 309 ('|1't308-10)7 67 222-3 54
(Ethanol) (Acetic a.) (Acetone) {Ethanotl)

c CHy0 246-8 56 284 . 39 325-6(11t 325-6)' 90  210-11 51
{Ethanol) (Acetone) (Et. acetate) (Ethanol)

d (1 250-1 46  258-60 40 337-8(1it 337—8)7 90 275-7 59
(Ethanol) (Acetone) {Methanol) {Ethanol}

e N02 204-6 27  296-8 26 ) 284-6 30
{Ethanol) {Acetone) {Ethanol}

L]
A1l meiting points were determined in capillary and are uncorrected.
Satisfactory analytical and mass spectral data were obtained for the new

compounds .

Treatment of thiopyridones IV with potassium tert-butoxide in the presence of
iodine brings about the transformation of the thiocarbonyl group into a carbonyl

aroup and pyridones VI are formed. These compounds are identical with the pyridones
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obtained from the reaction of cyanoacetamide (VI!) with a-benzoylcinnamonitriles

{I1), followed by dehydration and aromatization {Scheme II}Z, and from a recently

reported ring transformation of 4,6~diary1-3,5-dicyano—2—amino-4H—pyrans7.
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The reverse transformation, V¥I inte IV, can also be achieved by using phosphorus
pentasulphide, according to a recently reported procedurea, but the reaction yield
is oanly moderate and an equilibrium is achieved in which some starting material is
5ti11 precent.

Methytation of thiopyridones IV with either methyl iodide or dimethyl sulphate
affords methylthiopyridines VIII (Scheme III}, all of which show the methyl group
as a sharp singlet at 2.70-2.75 ppm in the NMR spectra. The yields shown (Table I)
are those obtained when methyl iodide is used as the methylation reagent. Similar

resylts are obtained with dimethyl sulphate.
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Basic hydrolysis of methylthiopyridines VIII with sodium hydroxide in aqueous
ethanol yields pyridones VI in almost quantitative yield.
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Work in progress indicates that these syntheses can also be applied to different
kinds of unsaturated ketones, other than a-benzoylcinnamononitriles and that

thiopyridones 1V can be used in the preparation of bicyclic ring systems.
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