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ABSTRACT

4-Chloro-3-cyanoquinolin-2-ones cyclised with substituted hydrazinesin a
facilemanner to give 3-amino(1H)pyrazol o[ 4,5-c]quinolin-4(5H)onesin very

good yields. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Recently thequinolineshave emerged asan areaof
intenseinterest because of their varied physiologicd ac-
tivities. Several quinolines like Ciprofloxacin and
Norfloxacin areaready in clinical usefor morethan
two decades, with high chemotherapeutic relevance.
Therecent devel opment of new fluoroquinolones ef-
fective against Sreptococcus pneumoniaeisapoten-
tialy important advancein the management of pneu-
mococca infections. Severd of these agentsaremore
activethan ciprofloxacin and have been either gpproved
or areinthefinal stagesof clinical trias, including
levofloxacin, sparfloxacin, and clinafloxacin. All these
compounds are considered to act by blocking DNA
synthesis. Hencethey are effective againgt both penicil-
lin-sensitive and penicillin-resistant organismg*9.
Pyrazolesd so exhibit interesting anti inflammeatory ac-
tivity® and aredready inclinica usefor their efficient
medicina properties. Many pharmaceutical composi-
tions containing pyrazol oquinoloneswere prepared for
useastranquilizers, anti-tumor, anti-cancer, anti-depres-
sants, anti-inflammatories, anti-psoriatics, anti-convul-
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sants and anxiolytic drugg®*4. This observation
prompted usto work inthisared*>2% and to report the
high-speed synthesi sof pyrazolo quinolinones.

For this purpose 4-chloro-3-cyanoquinolin-
2(1H)ones(5) and N-substituted hydrazineshave been
selected as suitable starting materials. The readily
displaceable chlorineand the reactive cyano group in
the adjacent position in 4-chloro-3-cyanoquinolin-
2(1H)ones can be utilized for building up the
pyrazolo[4,5-c]quinoline system. For the synthesis of
4-chloro-3-cyanoquinolin-2(1H)ones (5), 4-
hydroxyquinolin-2(1H)ones (1) areformylated to the
respective 3-formyl-4-hydroxyquinolin-2(1H)-ones(2),
by Reimer- Tiemann reaction? which are then con-
verted to corresponding aldoximes(3). 3-Aldoximino-
4-hydroxyquinolin-2(1H)ones (3) are converted to 3-
cyano-4-hydroxyquinolin-2(1H)ones (4) which arefi-
nally treated with POCI, to give 3-cyano-4-
chloroquinolin-2(1H)ones(5). Scheme1.

A one pot synthesis of 3-amino-pyrazolo[4,5-
c]quinolin-4(5H)oney(7) wasdesigned and devel oped
by condensing 4-chloro-3cyanoquinolin-2(1H)onex(5)
with hydrazines(6). Scheme 1.
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EXPERIMENTAL

The infrared spectra were obtained in KBr on
Shimadzu 435 instrument. Positions of absorptionsare
guoted to+ 2.5cm™. The proton magnetic resonance
spectrawere recorded on JOEL (200 MHz), Bruker
(300 MHZz) spectrophotometersand *C NMR spec-
tra were recorded on Bruker(100.40 MHz) and
JOEL (50 MHz) spectrophotometerswith TMSasin-
ternal standard. Thechemical shift valuesaregivenin
ppm (&) and coupling congtantsin Hertz. Themass spec-
trawererecorded on Perkin-Elmer Hitachi RMU-6L
andVG-MicroMass 7070H instrument of direct inlet
probe.

Asarepresentative case, an equimolar mixture of
3-formyl-4-hydroxy-1-methylquinolin-2(1H)-one (2a)
and hydroxylamine hydrochloride is refluxed in
absol ute ethanal, in the presence of anhydrous sodium
acetate for 30 minutes. The resulting compound
(m.p.196-7°c) has been identified as 4-hydroxy-1-
methyl-3-aldoximinoquinolin-2(1H)one (3a) fromits

spectrd characterigticsviz., molecularionat m/z218in
themass spectrum and the presence of oxime-OH and
4-OH (around 3200 cm™*)>N-C =0 (1630 cm'?) and
>C=N (1600 cm?) groupsinthelR spectrum.

3-Aldoximino-4-hydroxy-1-methyl quinolin-2(1H)-
one(3a) onrefluxinginaceticacidfor 3hoursoffereda
crystdlinecompound (TLC single spot) m.p. 290-2°c.
M ass spectrum of the compound showed the mol ecu-
lar ion peak at m/z 200. IR spectrum (K Br) displayed
absorptions at 1640cm* due to >N-C=0, 2200 cnr
'dueto—CN and 3100 cm™* dueto—OH groups. With
the aid of above spectral data, the structure of the
compound is assigned as 3-cyano-4-hydroxy-1-
methylquinolin-2(1H)-one (4a), whichisaso been pre-
pared directly by refluxing an equimolar mixtureof 3-
formyl-4-hydroxy-1-methylquinolin-2(1H)one (23),
hydroxylamine hydrochl oride and anhydrous sodium
acetate in acetic acid. In this procedure theyield is
considerably low (40%) when compared with the
earlier method (80%).

Trestment of 3-cyano-4-hydroxy-1-methylquinolin-
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2(1H)one (4a) with excess POCI ,for 10 hours
resulted intheformation of acrudeproduct, whichwas
purified by column chromatography (yield 60%), m.p.
220-222%. Analysis of Mass, IR, and 'H NMR
spectraof thecompound helped inidentifyingit as4-
chloro-3-cyano-1-methylquinolin-2(1H)one (5a). Mass
spectrum displayed the molecular ion at m/z 218
(100%), along with a(M+2) peak at m/z 220 (30%).
IR spectrum (KBr) showed signals at 2250 (CN),
1640(N-C=0) and 760 cm? (C-Cl); 'H NMR
spectrum (CDCIl,) reveded resonancesat 63.80 (s, 3H,
N-CH,), §7.20-7.90 (m, 3H, arom.H), and 68.10 (dd,
1H, H-5).

1-Ethyl and 1- phenyl-4-chloro-3-cyanoquinolin-
2(1H)-ones (5b, ¢) have al so been synthesized from
the corresponding 4-hydroxyquinolin-2(1H)ones,
following the same sequence of reactions described
above. Thestructures of these compounds have been
adequately supported by IR, *H NMR and mass
Spectra.

4-Chloro-3-cyano-1-methylquinolin-2(1H)one
(5a) was treated with N-methyl hydrazine (6b) in
refluxing dry ethanol. Colourless crystalline compound
that separated from the reaction mixture within few
minutes was filtered, dried and purified by
recrystalisationfrom chloroform. TLC of thecompound
showed a single spot with benzene:ethyl acetate
solvent mixture (5:1), m.p.239-40°. Test for extra
elementsreveal ed the presence of only nitrogen and
the absence of any ha ogen (chlorine) inthe compound.
M ass spectrum recorded themolecular ionat m/z 228
(M*100%). Micro analytica datacorrespondedto the
molecular formulaC ,H,,N, O.

Theelectronic spectrum reveal ed the absorption
maximaati __ nm (log E) 250 (4.078), 307 (4.001),
337 (3.618) indicating the presence of benzenoid and
quinolone chromophores. IR spectrum (KBr) displayed
absorptionsdueto stretching frequenciesof N-C=0 at
1630cm?, an intense stretching at 1600cm™* due to
C=N group and a neat doublet due to NH, around
3300cm'™. Absence of absorptionsdueto C-Cl (at 760
cmt) and CN (at 2250 cm?) indicate that the two
groups have involved in the reaction, thus clearly
indicating the formation of the compound having
structure (7d).

The fragmentation pattern in mass spectrum
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supported the assigned structure. Themolecular ion
(M+m/z 228) itself wasthe base peak reflecting the
stability of themolecule.

A satisfactory *H NMR spectrum could not be
obtai ned dueto insolubility of thecompoundinmost of
the organic solvents. However in the *H NMR
spectrum (C,D,) the N-methyl protonswere resonat-
ing assinglets at 3.26 (N, -CH,) and at 63.52 (N -
CH,) and the aromatic protons of were resonating at
67.20-7.60 (multiplet).

RESULTSAND DISCUSSIONS

4-Chloro-3-cyanoquinolin-2-ones cyclised with
substituted hydrazines to give 3-amino(1H)
pyrazolo[4,5-¢] quinalin-4(5H)onesinvery goodyields.

Other substituted 4-chloro-3cyanoquinolin-2(1H)-
ones (5a-c) have d so been condensed with hydrazines
(6a-c) inrefluxing ethanol, resultingindl thecasesthe
corresponding amino(1H)pyrazol o[4,5-c]quinolin-
(5H)ones(7a-i), justifying thegenerdity of thesynthe-
gs. Theyiedsinthesereactionsarein therange of 80-
90%. The structures of these compounds (7a-1) are
adequately supported by UV, IR and Mass spectral
data

Nucleophilic attack of hydrazine on the electron
deficient carbon (C,) of 4-chloro-3-cyanoquinolin-
2(1H)one(5) and simultaneous expulsion of the
chlorideionresulting in theformation of unstable 3-
cyano-4-methylhydrazino quinoloneintermediate. The
second step involvesthe addition of theamino group
to thecyano group forming the unstable cyclicimino
intermediate, whichfinaly underwent aromatisationto
form the 3-amino(1H)pyrazolo[4,5-c]quinolin-
4(5H)one(7).

CONCLUSIONS

4-Chloro-3-cyanaoquinolin-2(1H)-ones are
highly reactive towards hydrazines, and readily un-
derwent cyclisationto furnish 3-amino(1H)pyrazolo-
[4,5-c]quinolin-4(5H)onesin very good yields (80-
90%).

Thesereactions are quite fast, carried out under
simplelaboratory conditionsandinvolve nucleophilic
subgtitution, followed by cyclisation accompanying the
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nucleophilic addition, furnishing thetitlecompoundsin
asinglestep.
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