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ABSTRACT

Heterocycles incorporating a 2(1H)-pyridone framework constitute an extensively studied class of
compounds owing to their diverse biological activities ranging from anti-HIV, antibacterial and antifungal to
free radical scavengers. Pyridin- 2(1H)-ones are known to possess a wide range of biological activities such as
analgesic, antimalarial, anti-inflammatory, anti-HIV, phytotoxic, antitumoral and antiviral properties. We
have tried to designed a novel class of phenylacetic acid isomers. possessing N-difluoromethyl-1,2-
dihydropyrid-2-one pharmacophore attached to its C-2, C-3“or C-4 .position for evaluation as anti-
inflammatory agents.
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INTRODUCTION:

Quinoline is a hygroscopic, unpleasant-smelling, colorless, oily liquid. It occurs in coal tar and bone
oil, and is made from phenyl amine and nitrobenzene. Quinoline is a basic compound, forming salts with
mineral acids and forming quaternary ammonium compounds with haloalkanes. Quinolines and their
derivatives are receiving increasing importance, due to their wide range of biological and pharmacological
activities.

Quinoline ring structure is obtained by o-condensation of benzene ring with pyridine. It is also called
I-azanaphthalene or benzo[b]pyridine. In quinoline, the nitrogen atom is one atom away from the position at
which the rings are fused.

In an isomer, isoquinoline, the nitrogen atom is positioned two atoms away from the fused ring. The
numbering in quineline. commences from the nitrogen atom which is assigned first position

Quinoline;and isoquinoline are related to pyridine exactly as is benzene related to naphthalenei.e. in
the aromaticssystem; both the molecules contain 10mt electrons. The presence of electron donating groups
at 2- and 4-positions of guinoline increases the basicity. The pyridine ring in quinoline is electron deficient.

Therefore, nucleophilic attack takes place at the 2- and 4-positions. The 1 electron densities have
been calculated for quinoline by the molecular orbital method and show electron deficiency at these two
positions. The electrophilic attack preferably takes place at 5 and 8-positions.

Quinoline is a base since, as for pyridine, the lone pair of electrons on the nitrogen atom is not
utilized in its internal resonance. Quinoline is an aromatic compound with resonance energy of 46.8
kcal/mol. The presence of the pyridine nucleus is reflected by the inclusion of doubly charged canonical
forms.

Quinoline derivatives are also used for the preparation of nano- and mesostructures having
enhanced electronic and photonic properties. Quinolines and their derivatives are very important
compounds because of their wide occurrence in natural products4 and biologically active compounds.
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The quinoline nucleus can also be frequently recognized in the structure of numerous naturally
occurring alkaloids having interesting pharmacological activity. A large variety of quinolines have displayed
interesting physiological activities and found attractive applications as pharmaceuticals and agrochemicals,
as well as being general synthetic building blocks.

SYNTHESIS OF QUINOLINE
Recently, more and more new simple and elegant syntheses of substituted quinolines have been
described.

Quinolines from arylamine and 1,3-dicarbonyl compounds

Anilines react with 1,3-dicarbonyl compounds to give intermediates, which can/be ¢yclized with'acid
to give substituted quinolines.

Conard-Limpach-Knorr synthesis uses B-keto esters and leads to quinolones. Anilines and B-keto
esters can react at low temperature to give a kinetic product, B-aminoacrylate, cyclization of:which gives 4-
quinolone.

At higher temperature, B-keto ester anilides are formed and cyclization of ‘these affords 2-
quinolones. B-Aminoacrylates, for cyclization to 4-quinolones, are also available via the addition of anilines
to acetyllinic esters.

Condensation of a 1,3-dicarbonyl compound with an aryl'amine gives:a high yield of B-amino-enone,
which can then be cyclized with con. acid. Mechanistically, cyclization step can be viewed as an electrophilic
substituition by the ortho protonated amino-enone, as showed, followed by loss of water to give aromatic
quinoline

Quinolines from aryl amine and a,B-unsaturated carbonyl compounds

Arylamines react with an a, B-unsaturated carbonyl,compound in the presence of an oxidizing agent
to give quinolines. When glycerol is used as an‘in situ'source of acrolein, quinolines carrying no substituents
on the heterocyclic ring are produced.

In this amazing reaction, quinoline is produced when aniline, concentrated sulphuric acid, glycerol
and mild oxidizing agent are heated together.

The reaction has been.shown to proceed by the dehydration of glycerol to acrolein to which aniline
then adds in a conjugate fashion.

Acid-catalyzed cyclization produces 1,2-dihydro quinoline finally dehydrogenated to quinoline by the
oxidizing agent.

The corresponding nitrobenzene or arsenic acid has been used classically, though with the inclusion
of a little sodiumiodide, the sulfuric acid can serve as oxidant.
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Biological outline of quinoline

Quinolines and their derivatives are important constituents of pharmacologically active synthetic
compounds, as these systems have been associated with a wide spectrum of biological activities such as
antibacterial, antifungal, anti-inflammatory, anticancer, etc.
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2-Pyridone is an organic colourless solid compound, used in peptide synthesis.
2-Pyridone is a multiple bioactive small molecule and an important pharmacophore that can form hydrogen
bonded structures related to the base-pairing mechanism found in DNA and RNA. The most prominent
feature of 2-pyridone is the amide group; a nitrogen with a hydrogen bound to it and a keto group next to it.

In peptides, amino acids are linked by this pattern, a feature responsible for some remarkable
physical and chemical properties.

In this and similar molecules, the hydrogen bound to the nitrogen is suitable to form strong
hydrogen bonds to other nitrogen and oxygen containing species. 2-Pyridones are in tautomeric'equilibrium
with isomers bearing hydroxyl group at second position. It is because it retains aromaticity within the
nitrogen atom donating its lone pair electrons to the aromatic sextet.

The two forms are interchanged via the intramolecular proton transfer between‘theramine hydrogen
and the carbonyl oxygen of the molecule.

The pyridone forms are favoured in ionic solvents and also in the solid state. 2-Pyridones are weak
acids having pKa=11. Deprotonation in a basic medium produces ambident anions, which can:be‘attacked by

electrophiles O, N and C.
E{ 0 \& 5 N N/

flﬁOHO 0
H H

=
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The 2(1H)-pyridone ring system and the.corresponding dihydro and tetrahydro derivatives are found
abundantly in a wide variety of naturally occurring alkaloids and novel synthetic biologically active
molecules.

A new pyridone alkaloid, militarinone'A, has a pronounced neurotrophic effect. Lyconadin A, a
Lycopodium alkaloid with a unigque pentacyclic skeleton that contains a 2-pyridone moiety was
demonstrated to possess modest anticancer activity.

Harzianopyridone is representative of the atpenin class of penta-substituted pyridine based natural

product that was reported to be potent inhibitor of SQR.
Harzianopyridone is generally represented in the literature as the 4-hydroxy-2-pyridone tautomer.
Substituted 2-pyridones represent useful scaffolds for drug discovery and are also versatile synthetic building
blocks. 2-Pyridones”constitute important core units in a large number of pharmaceuticals, agrochemicals,
and functional materials.

Methods.for the prepatation of 2-oxopyridine

Krivokolysko' S ‘G et al. have used Meldrum’s acid to synthesize sulfur containing partially
hydrogenated pyridones.

They have prepared non-hydrogenated pyridones by the reaction of di(methylthio)
methylenesubstituted Meldrum’s acid with cyanothioacetamide by boiling in ethanol in the presence of
sodium ethoxide.

The synthesized sodium pyridine-2-thiolate was converted into the corresponding sulphide by
alkylation with methyl iodide.
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PHYSICAL CONSTANTS OF
6-AMINO-1-((2-CHLORO-6-ETHOXYQUINOLIN-3-YL)
METHYLENEAMINO)-4-(ARYL)-2-OX0-1,2- DIHYDROPYRIDINE-3,5-DICARBONITRILES
EXPERIMENTAL PROCEDURE:
Synthesis of N'-((2-chloro-6-ethoxyquinolin-3-yl)methylene)-2-cyanoacetohydrazide (ll1)
To a solution of compound in. 1,4-dioxan, 2-cyanoacetohydrazide was added portion-wise with
stirring. The resulting mixture was refluxed-for one hrand cooled down to room temperature.
The separated solid was filtered and
recrystallized from the mixture of chloroferm and methanol.
Yield: 88%; m.p.: 205°C; Elemental anal. obs. C, 56.56%; H, 4.01%; N, 17.56%. Calcd. For C15H13CIN402: C,
56.88%; H, 4.14%; N, 17.69%.
The progress of the reaction and the purity of the compound was checked on TLC plates using ethyl
acetate:n-hexane(2:8) as an irrigator and the plates were developed in an iodine chamber.

Synthesis of'6-amino-1-((2-chloro-6-ethoxyquinolin-3-yl)methyleneamino)-4-
(4-methoxyphenyl)-2-oxo-1,2-dihydropyridine-3,5-dicarbonitrile (JH5-3)

A mixture containing compound (0.01 mole), 2-(4-methoxybenzylidene) malononitrile(0.01 mole)
and 2.drops of piperidine in absolute ethanol (50 mL) was
refluxedifor 2-3 hrs.

The mixture was then cooled down to room temperature and the crystals formed were filtered, air
dried and recrystallized from aqueous DMF.
Yield: 60%; m.p.: 248°C; Elemental anal. obs. C, 62.41%; H, 3.67%; N, 16.56%. Calcd. for C26H19CIN603: C,
62.59%; H, 3.84%; N, 16.84%.

The progress of the reaction and the purity of the compound was checked on TLC plates using ethyl
acetate:n-hexane (2:8) as an irrigator and the plates were developed in an iodine chamber.

All other compounds of this series were prepared by using the same method and their physical data
are recorded.
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i ey e e LT Elemental Analysis

-R Formala (o) cC) % Carbon %oHydrogen % Nitrogen

Req Obs Req Obs Req Obs
-H C2s5H17CINO2 59 243 64.04 ©63.56 3.65 3.55 1792 17.78
-4-CHs C26H10CIN6eO2 58 250 64.66 6444 3.97 3.65 17.40 17.21
-4-OCHs C26H19CINO's 60 248 62.59 62.41 3.54 3.67 16.84 16.56
-3,4,5-(0OCHSs)s CasHaCINOs 61 240 60.16 59.98 4.15 4.02 4.15 3.0F
-3-0OH C2sH17CINeOs 58 241 61.92 o6l.67 3.53 3.34 17.33 17.22
-4-OH C25H17CINO's 59 247 61.92 61.70 3.53 3.40 17.33 17.22
-3-NO2 C2sH16CTINFO4 59 258 58.43 58.01 3.14 2.97 19.08 18.87
-4-NO2 C2sHi1sCTINAO4 62 256 58.43 58.21 3.14 2.99 19.08 18.58
-4-F CasH1sCIFINgO2 58 245 6l.67 ©1.45 3.31 3.03 17.26 17.00
-2-C1 C2sHi1sCT12NeO2 o0 239 59.606 59.33 3.20 3.00 16.70 16.50

CONCLUSION:

In this article we have described a rapid, efficient, environmentally and economically:benign method
for the synthesis of quinoline derivatives by the condensation under solvent-free: conditions with the
excellent yields.
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