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ABSTRACT

Four Schiff base metal complexesof Cu(ll), Ni(l1), Co(ll) have been synthe-
sized from anew tetradentate ligand, 2-((E)-1,5-dimethyl-2-phenyl-3-((E)-
quinolin-8-methyl)-2,3-dihydro-1H-pyrazol-4-yliminomethyl phenol. The
ligand and its complexes have been characterized on the basis of Elemental
analysis, Electronic., I.R., *H-NMR and *CNMR spectral studies. On the
basis of Electronic spectral studies, for Cu (1) complex, deformed tetrahe-
dral, Co (1) complex, tetrahedral and Ni (11) complex octahedral geometry
has been proposed. The in- vitro antimicrobial activity of the investigated
compounds was tested against the bacteria such as Staphylococcus aureus,
Escherichia coli, Klebsiella pneumoniae and fungi Candida albicans and
Rhizopus stolonifer. The data indicate that most of the metal complexes
have higher antimicrobial activity than the free ligand.
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INTRODUCTION

N-phenyl-3-substituted 5-pyrazolone derivatives
areused asintermediate for the devel opment of vari-
ousanti-inflammatory agentsand alergy inhibitorsin
pharmaceutica §Y. 4-amino-Antipyrine (N-phenyl-2, 3-
dimethyl-4-pyrazolin-5-one) isan activemoiety inthe
classof non-steroidd , anti-inflammatory agentsusedin
thetreatment of arthritisand other muscul oskeletdl and
joint disorders. Some4-amino-Antipyrinederivatives
arereported to exhibit and gesic and anti- inflammatory
effects!?, antivird™® antibacterial-activities?.

The 4-amino-anti pyrine moleculedueto the pres-
ence of free—NH, and -C=0 group can be modified
into aflexibleligand system by condensationwith ava-
riety of reagentslike a dehyde, ketoneetc and the pres-
ence of these electron donor sitesthismoleculeal so
exhibititscoordinetion behavior withthemetd ionswhich
containpartidly filledd and f -orbital>9.

Inthisarena, meta complexesderived from N-het-
erocyclicligands, based on 4-aminoantipyrineand de-
rivatives of aromatic amines, play animportant rolein
pharmaceutical, clinical and andytical applicationsand
their complexeswith platinum (1) and cobalt (1) ions
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have been shown to acts asantitumor substances.
Herein wereport the synthesis of anovel Schiff
base ligand, 2-((E)-1,5-dimethyl-2-phenyl-3-((E)-
quinolin-8-methyl)-2,3-dihydro-1H-pyrazol-4-
ylimino)methyl)phenol (DPQDPP) derived from 4-
amino-Antipyrine, salicyclica dehyde and 8-amino-
quinolineandit’s Cu (II), Co (IT) and Ni (II) complexes.
Thelr spectra propertiesand antibacterial naturewere
investigated against bacteriaas (E. coli, S.aureusand
K. pneumoniae) andfungi (C.Albicansand R. golonifer)

MATERIALS

All chemicasusedinthiswork weregrade of BDH
or AldrichincludingNH,OH, CHCI,,,C,H.OH, DMF
NaOH, Sdlicycadehydeand Tryptophan (o-amino-1-
indole propionic acid). Theorganic Schiff baseligands
and 2, 3-dimethyl-1-phenyl-4-salicyclidene -3-
pyrazolin-5-onewas reported earliert-13,

Doubledistilled water were used throughout the
experiment. Which show itsneutral P and zero con-
ductivity.

Synthesisof ligand

The ethanolic solution of salicylidene-4-
aminoantipyrine (10 m mole) was refluxed with 8-
amino-quinoline (10 mmole) for 10 hrsin presence of
K,CO,. After refluxing, thevolumeof thesolutionwas
reduced to onethird. On cooling, adark brown solid
was separated, filtered and recrystallized from ethanol.
Salicylidene-4-aminoanti pyrine Schiff basewas pre-
pared asreported inthe literature49],

Synthesis of metal complexes

An ethanolic solution of theligand (DPQDPP) (10
mmole) wasrefluxed with (10 mmole) Meta chloride
[(Co(I), Cu(Il) and Ni (I1) for ca. 4 hrs. Themixture
was kept at 0°C for ca. 12 hrs. The solid product so
formed was separated by filtration and washed thor-
oughly with hot ethanol and thendriedinvacuo. Yidd:
60%

Bacterial culture

Thedstrainsof bacteriaused were E.Coli, S.aureus
and K. pneumoniae and fungi C. abicans and R.
stolonifer. All strainswere isolated from patientsin
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L.L.R. medicd collegehospitd. Theidentity of dl strains
was confirmed. A bacterid pension was prepared and
added tothe gterilized mediumbeforesolidification. The
mediawith bacteriawas poured into sterilized Petri
dishesunder aseptic condition. 5 mgweightsof Schiff
base, and Co(Il), NI(I1) and Cu(ll) complexesof Schiff
base complexeswere placed on the surface of the cul-
tureand incubated at 37 °C for 24 hours. After incuba:
tiontheinhibition (mm) and averageof inhibition zones
recorded.

RESULTSAND DISCUSSION

All thecomplexesareair stable. They wereidenti-
fied by their physical and analytical data. The mono-
meric natureof the complexeswasevidenced fromther
magnetic susceptibility vaues(TABLE 1). Sudy of mag-
netic and e ectronic spectral dataisquiteinformativein
characterizing the geometry of the complexes. These
complexeswere non-electrolytic dueto thelow con-
ductivity vaues’.

TABLE 1: Microanalysisof Ligand and M etal complexes

Molar
C% H% N% Meta% conduc pgs
Ligand/ tivity
Metal Ohm’
complexes  calc/ calc/ cale/ cale/  lcm? B.M
found found found found mol ! o
CyH3N50 75.60/ 6.34/ 14.69/
(DPQDPP) 7555 6.35 14.59
66.83/ 5.42/ 12.99/ 11.79/
[CUDPQDPP)] 6665 540 1285 1185 08 49
67.41/ 5.47/ 13.10/ 11.03/
[CODPQDPP) 6748 549 1305 11.00 07 392
10.99/
. 67.44/ 5.47/ 13.11/
[Ni(DPQDPP)] 6788 540 13.05 11.93 05 1.91

Electronicabsor ption spectra

The el ectronic absorption spectraof theligand and
itscomplexeswererecorded at 300 K in DM SO solu-
tion. Electronic spectraof Cu (1) complex present two
typeof d—d transition xy—xz.yz and xy—z2.x2-y? at
14650 cm™* whose values are characteristics of ade-
formed tetrahedral geometry. The Co(ll) complex dso
exhibit d—d transition xy—xz.yz aat 9746 cnr*and
Xy—2z2.x%-y? at 15247 cnrtand characteristics of atet-
ragonal geometry. The absorption spectraof Ni (I1)
complex display three d—d transitions z2—>x2-y?,
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Xy—x?-y? and xy.yz—x2-y? in the rage of 11135-
121081cm?, 8621-19416 cmt and 21413-27322 cnr
! proposed octahedral geometry: TABLE 3 show Elec-
troni c absorption spectral dataof the complexes.

TABLE 3: Electronic spectral data of Ligand and M etal com-

plexes

CoI\AStlzlxes Transition Geometry
coreornl 2
[Co(DPQDPP)] ;‘;/72 Xy—2" X Tetragona
[N (OPQDPR)] &2 xy-nly? VX octahedra
IR spectra

The spectrum of the ligand shows aweak broad
band in theregion 3000-3200 cm* assignableto intra:
molecular hydrogen bonded —OH groups!®. The ab-
sence of this band, noted in the spectra of the com-
plexes, indicatesthe deprotonation of the—OH group
on complexation. The spectraof the ligand shows a
characteristic —-C=N bands in the region 1610 cm™
which area so shifted to lower frequenciesin the spec-
tra of the complexes (1580 cm™). The bandsin the
ligand spectrum at 1560 cnrt and 1410 cm? are as-
cribed to C=N and C=C of quinilonering, but thereis
no gppreciable changein the complex spectrumwhich
indicatesthat quinolonic nitrogen atom doesnot involve
inthe coordination. The IR spectraof the metal che-
lates a so show some new bandsin theregion 460-450
cm* and 400-380 cnrt which are probably dueto the
formation of (M-O) and (M-N) bondsrespectively. All
complexes show specific band v (C=0) band (cyclic
keto group present inthe pyrazolering at 1615,1596
cm?) movestowardslower wave length (1589,1580
cmrt) suggesting the coordination of theligandsto the
metallicion viacarbonyl group!®2,

'H-NMR

The'H-NMR spectrum of theligandin DM SO-d,
showsthefollowingsignas; CH, asamultiplet around
6.8-7.4 3, -C-CH, at 1.71 5, -N-CH,, at 2.47. The
spectraof ligand show singlet a 6 8.5 due to azomethine
proton at 8.5 6 The peak at 6.66-8.8 6 is attributed to
quinilinemoiety!®. Thepeaksat 4 5.0 are attributed to
the phenolic—OH group present inthesalicyladehyde

—= Pyl Peper

TABLE2: Infrared Spectral Frequenciesof Ligand and M etal
complexes

. M-
Ligand/ v(OH) . -y YON- v v(M-
schiff cmt MO VIETD C?n)-l N)
base cm™ cm™
ppQDPP 222 1995 16100 1034m 4605 400m
[[fgé)E])F’Q T 1004 1580 1035 ey a00 b
[[fF?é)[]’PQ " 1606br 1605m 12‘:’\/0 4;;5 380mw
[DNF')I(DE’]F’Q 1608 ) 60omw 1933 450 385m

moiety and Thispeak isabsent inthemetal complexes
confirming theloss of —OH protons due to complex-
ation/#2,

b ; |
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"HNM R Spectraof DPQDPP

BC-NMR

The spectradisplay thesignals corresponding to
different nonequivaent carbon atomat 6 8.8 ppm (-C-
CH,), 39.6 (-N-CH,) corresponding to carbon atom
of methyl group at ca. 6 150 ppm (C=N) due to car-
bon atom of azomethine group and o
150,121.5136.4,1290,126.8138.8,129.8126.8,133.8,149.7
dueto aromatic carbon atom of quinolonic ring*-34,

Antimicrobial activity

Theinvitroantimicrobid activity of theinvestigated
compoundswastested against thebacteriasuchas S
aureus, E. coli, K. pneumoniaeand dsofungi C. dbicans
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and R golonifer by theserid dilutionmethod. Themini-
mum inhibitory concentration (MIC) v uesof thecom-
poundsagangt thegrowth of microorganismsaresum-
marizedin TABLE 4. A comparativestudy of theligand
anditscomplexes (MIC vaues) indicatesthat the com-
plexesexhibit dightly higher antimicrobid activity than
thefreeligand. Suchincreased activity of the complexes
can beexplained onthe basisof Overtones concept!
and Tweedys Chel ation theory®3. According to Over-
tones concept of cell permesbility, thelipid membrane
that surrounds the cell favors the passage of only the
lipid-soluble materid sdueto which liposolubility isan
important factor, which control stheantimicrobia activ-
ity. On Chelation, the polarity of themetal ion will be
reduced to a greater extent due to the overlap of the
ligand orbitd and partid sharing of thepositivecharge of
themeta ionwith donor groups. Further, it incressesthe
delocdlization of m-electrons over the whole chelate ring
and enhancesthelipophilicity of thecomplexes. This
increased lipophilicity enhancesthe penetration of the
complexesinto lipid membranes and blocking of the
meta binding sitesinthe enzymesof microorganisms.
These complexesa so disturb the respiration process
of the cell and thus block the synthesisof the proteins
that restrictsfurther growth of the organism. Further-
more, themodeof action of thecompound may involve
formation of ahydrogen bond through the azomethine
group withtheactive centreof cell constituents, result-
ingininterferencewith normal cell process.

TABLE 4: Antimicrobial sudy of theinvestigated compounds
(MICX102M)

Compound E. coli S.aureus K.pn_eu C.albi R'qu
moniae cans lonifer
DPQDPP 4.8 4.2 5.6 38 59
[CuDPQDPP] 3.2 25 3.2 29 44
[Co(DPQDPP)] 4.1 3.2 4.9 21 51
[Ni(DPQDPP)] 2.8 2.9 35 31 39
Amoxicillin 21 4.0 3.0 5.2

CH3 R\CHQ
HC\

CONCLUSION

Thefollowing structureof metd complexesarepro-
posed.
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