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SYNTHESIS OF HETEROCYCLIC COMPOUNDS XIX!
PREPARATION OF 4.6-DIARYL-3,5-BICYANO-2-PYRIDONES

C. Seoane, J. L. Soto* and M. P. Zamorano
Departamento de Quimica Orgénica. Facultad de Quimica.
Universidad Complutense. Madrid-3. Spain.

Reaction of cyanoacetamide with obenzoylcinnamonitriles {I)
leads to a new series of 4,6-diaryl-3,5-dicyano-2-pyridones (IV}).

The initial Michael's addition is followed by a cyclization
to a 6-hydroxy-2-piperidone ring (II), whose acid dehydration
gives rise to 3,4-dihydro-2-pyridones (III}. The latter are e3
sily aromatized to 4,6-diaryl-3,5-dicyano-2-pyridones (IV) by
treatment with sodium nitrite in sulfuric acid.

The reactions of obenzoylcinnamonitriles (I} with either malononitrile or ethy)
cvanoacetate have been described in previous papers2:3and lead to a new synthesis
of 2-amino-44-pyrans, through the cyclization of the corresponding Michael adduct
by nucleophilic attack of the carbohyl oxyaen at the cyant aroup of the malononi-
trile or ethyl cyanoacetate. In a similar way, 2-aminofurans are obtained from the
reaction of cyanide anion with e-benzoylcinnamanitriles®.

We report here the resuylts obtained with the use of cyanocacetamide as the acti-
ve methylene compound.

Cyanoacetamide reacts by Michael's addition with a series of obenzoylcinnamo-
nitriles (Ia-f}, which are easily prepared through a Knoevenagel condensation of
an aromatic aldehyde and w-cyanocacetophenones® 8 | The resuylting adducts cyclize
in situ (Scheme I) by attack of the amidic nitrogen to the carbonyl group to give
the novel! 6-hydroxy-2-piperidones (II) shown 1n Table I. The reaction is carried
out in methanol at room temperature with a few drops of piperidine as the basic
catalyst. Compounds II precipitate from the reaction medium in high yield and can
be ourified by recrystallization in an appropriate solvent (fHote 1}. Their NMR spec
tra (in DMS0-dg) show a multiplet at 6,8-7,9 ppm correspondina to the aromaticpro
tons and a complex multiplet (mixture of stereocisomers) at 3,7-4.8 ppm due to the
three protons of the ring. The peak due to the hydroxyl group appears Wwithin the
aromatic multiplet and can be identified with TFA. The NH of the ring appears as
a singlet at 9-9,1 ppm.

This reaction doesn't take place with cobenzoyl-p-pitrocinnamonitrile {le). In
this case, ocyano-p-nitrocinnamamide (V¥II), formed throuah a retro-Michael decon
position of the adduct,is isolated instead of the 6-hydroxy-Z-piperidone {Scheme
I1).

Treatment of hydroxypiperidones 11 with sodium nitrite/sulfuric acid in acetic
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SCHEME 1

acid results in their transformation into a new series of 4,6-diaryl1-3,5-dicyano-2-
pyridones (IV} through dehydration and aromatization in almost quantitative yield
(Scheme I, Table I). The preparation of IV starting from II can also be achieved in
two steps: dehydration of compounds II with 50% sulfuric acid giving a high yield
of 4,6-diaryl-3,5-dicyano-3,4-dihydro-2-pyridones (III) and subsaquent aromatiza-
tion to IV by treatment with sodium nitrite/sulfuric acid (Note 2}. It should be
pointed out that dihydropyridones III are obtained as a cis-trans mixture, as re-
vealed by the NMR spectra. The siognals due to the hydrogens located at positions
3 and 4 appear as two pairs of doublets betwen 4,3 and 5,3 ppm {J=7 Hz and J=12Hz).
From integration of these signals formation of equal amounts of cis and trans iso-
mers is inferred.

I1f the acid dehydration of II is performed with 98% sulfuric acid, the reaction
is accompanied by hydrolisfs of a cyano group, to give 4,6-diphenyl-3-carboxamido-
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TABLE I*
1T 111 IV
R R' M.P.(°C) Yield (%) M.P.{°C) Yield (%) M.P.{°C) Yield (%)=**
a H H 147-8 91 183-4 80 252-3
(methanol) (methanol) (et.acetate) a1
b CHs H 133-4 91 141-3 93 308-10 160
{methanol) (benzene) (acetone)
¢ ¢l M 201-2 98 171-3 94 338-9 90
{methanol) (methanol} {methanol)
d CHy0 H 133-4 71 170-2 91 325-6 100
{methanol) {methanol) (methanol}
e N0, H S -- Z- -
f H CHa 124-5 60 216-8 89 289-91 1400
(methanel) {ethanol) {benzene)

*A11 melting points were determined by the capillary method and are uncorrected

**Yjelds obtained in the preparation of IV from III

5-cyano-3,4-dihydro-2-pyridone {VI). The cyanc group that undergoes hydrolysis is
the one at the position 3, because dihydropyridone VI can be obtained in two steps
by reaction of malenamide with ebenzoylcinnamonitriles (Ia) followed by dehydra--
tion of the resulting 6-hydroxy-2-pyperidone (V) with 50% sulfuric acid.

Work in progress indicates that the synthesis reported can be applied to the re
action of ethyl o-benzoylcinnamates with either cyancacetamide or matonamide.
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Note 1. Hydroxypyperidones II are rather unstable compounds and decompose partia-

S

11y during normal purification procedures. In order to achieve coryect mi-
croanalyses, recrystallization of II must be carried out by dissolving them
in the appropiate solvent at room temperature and cooling the solution at
-20°C.

Note 2. In certain cases, aromatization takes place to some extent during recrys-

tallization.
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