HETEROCYCILES, Vol 23, No. 8, 1985

ON THE REACTION OF CYANOACETOHYDRAZIDE WITH o-SUBSTITUTED
CINNAMONITRILES

Nazario Martin, Carlos Secane, and José L. Scto*
Departamento de Quimica Orgdnica, Facultad de Quimica,

Universidad Complutense, 28040- Madrid, Spain

Abstract - The condensation of cyanoacetohydrazide with
benzyiidenemalononitriles is reinvestigated and a structure
of 1,6-diamino-3,5-dicyano-2-pyridone is confirmed on the

basis of chemical and spectroscopic evidence.

In a recent paper published in this journa11, Zayed et al. have studied the reac-
tion of cyanoacetohydrazide (1) with o«-cyano-p-methoxycinnamonitrile (2) at room
temperature using absolute ethanol as the solvent and triethylamine as the basic
catalyst. The authors gave the structure 3 for the resulting stable compound
{Scheme 1){mp 212°C)2. Although Tittle detail is given, structure 3 was selec-
ted by the authors amongst other possibilities because only a cyano band was

apparent in the infrared spectrum of the compound.
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This reacticn was studied by us several years ago, together with a series of sub-
stituted ec-cyanocinnamonitriles (benzylidenemalononitriles) in absolute ethanol-

piperidine at room temperature, resulting in the formation of 1,6-diamino-3,5-
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dicyano-4-(p-methoxyphenyl}-2-pyridone (4). The corresponding results were pu-

biished in Synthesis in 1981°.
CHy0
CH;0
NC NC CN
l + -~ CN — C=N
CN NH
NH; NH,
1 2 N
CHy0 CHy0
Ar
X CN
NC N |CN NG~ cN
O l? NHZ Ar N NHZ
NH, \rCN NH;
’ CN
4
Scheme 2

To check whether the different catalyst could cause such a different behaviour,

we carried out the reaction according to Zayed's procedure , using triethylamine

either at room or reflux temperature in absolute or 96% ethanol. From all reac-
tions we obtained yellowish but colourless preduct after recrystallization from
dioxanea, with micropanalytical (C, 59.79; H, 3.90; N, 25.26) and mass spectral
data (M+281) in agreement with the molecular formuia CMHHNSO2 of structure 4.
The IR spectrum of the compound (potassium bromide pellet) shows a broad cyanc
stretching band at 2220-2200 cm_1, which is rather streong, as expected for con-
jugated nitri]esS. The 13C-NMR {in deuterodimethylsulfoxide at 20 MHz} spectrum
shows clearly that the compound has two cyanc groups, which appear as character-
istic singlets at 116.8 and 115.9 ppm. Furthermqre, all the carbon atoms of the
ring appear at chemical shifts in agreement with structure 4. C3 and C5 give rise
to two signals at 86.5 and 74.4 ppm and C

c, and C6 appear together with the

21 Mg

— 2014 —



HETEROCYCLES, Vol. 23, No. 8, 1985

C4 carbon of the benzene ring as four peaks at 160.9, 159.6, 159.4 and 156.8 ppm.

17 CZ

and the methoxy group peak is at 55.5 ppm. The 1H—NMR spectrum (in deuterodimeth-

The peaks due te C and Ca are at 130.0, 126.6 and 114.1 ppm respectively
ylsulfoxide at 60 MHz) shows a sharp singlet at 3.8 ppm {3H, CH3O) and two broad
peaks at 5.7 ppm (2Hd)} and 8.2 ppm {2H) due to the amino groupsﬁ, together with
the p-disubstituted benzene system as four peaks centered at 7.7 ppm, integrating
for four protons. A1l these facts are in agreement with the expected and repormd3
characteristics of structure 4, and cannot be accounted for by structure 3.

On the other hand, reaction of 4 with nitrosylsultfuric acid in acetic acid brings
about its transformation into 6-amino-3,5-dicyano-4-{p-methaoxyphenyl)-2-pyridone
{5), (Scheme 3) a reaction which has been reported for several 1,6-diamino-4-
ary1—3,5—dicyano—2-pyr1‘dones3 leading toc & series of 6-amino-4-aryl-3,5-dicyano-

Z-pyridones, some of which were also prepared by a previously described
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As shuwn in Scheme 2, the formation of 4 in the reaction ¢f 1 with 2 can be ex-

plained through the Michael addition of cyanoacetohydrazide (1) to oc-cyanocinna-
monitrile (2), followed by nucleophilic attack on a cyano group to give the six-
membered ring which, on aromatization, gives rise to the N-amino-2-pyridone (4).
The eo-cyanocinnamonitrile (2) is the oxidant responsible for the dehydrogenation
of the intermediate dihydropyridone to the aromatic system and benzylmalononi-
trile, the reduction product of 2, can be detected in the reaction mixture3. Similar
aromatizations have also been previously reported by u58_11.

Finally, the reaction of ethyl oc-cyanocinnamates (6) with cyanovacetohydrazide
(1}, alsoc mentioned by Zayed et a]?, which leads to the corresponding 1,6-diami-

no-Z-pyridones, has also been previcusly reported by usTZ.
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