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ABSTRACT

Two new Cu(ll) Schiff base complexes have beemesined and characterized by elemental analysfsared,
electronic spectra, thermal analyses, and magnstisceptibility measurements. From the analyticaladte
molecular formula of the complexes are proposed@s(Il)(4-Pmpbs)](CH3COO).4H,0 (1) and [Cu(ll)(2-
Hbbig)H,0O](CH;COO), 2 where, 4-Pmpbs = 4-(pyridin-2-yl)methanimino-Nipydin-2-yl-
benzenesulphonamide and 2-Hbbig =(2-hydroxyberingljeB-(H-benzo)imidazol-2-yl(guanidine)]. Complé¥
was found to be distorted square planar whereasptexn@) as distorted square pyramidal geometry acting the
Schiff base ligands as a bidentate chelate. Antobial activity against several microbes have beested and
found both complexes exhibited potent antibactexiaivity with the reference standard ciprofloxacin
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INTRODUCTION

In recent years, Schiff-base metal complexes haeere interested in bioinorganic chemistry becafisaany of
these complexes provide biological models in urtdaeding the structure of biomolecules and bioldgiracesses
[1]. Naturally occurring dioxygen carriers and sige proteins contain a transition metal ion to Widioxygen can
reversibly bind, e.g., iron (haemoglobin) and copip@emocyanin). Such systems have been modellednoynber
of Schiff-base complexes [2-4]. Some cobalt(ll) ifdhase complexes are also able to bind reversi&ygen and
they have been used as simplified models in thaystd reversible binding of dioxygen by its natuti@nsporters
[2-4]. Schiff base always have proven themselves as uské@lihtors because of their preparational accéiisi;
structural varieties and varied denticities [5]., 8ansition metal Schiff base complexes still héveen the most
well-known resources in the scope of heterogenematalysis, molecular electronics, single molecubesdd
magnetism and, above all, photochemistry[6]. Hesignificant contemporary interests have grown gadgun
this field to explore their physical, magnetic, optiand electronic properties through the variatibriransition
metal ions like nickel(ll), copper(ll), iron(ll/l)land manganese(ll/Ill) in different co-ordinatienvironments with
organic co-ligands with suitable bridging units]Z}. This is due to the fact that Schiff bases roffigportunities for
inducing substrate chirality, tuning the metal eeatl electronic factor, enhancing the solubilityl astability of
either homogeneous or heterogeneous catalystsfl&hbility of disposition of different donor sitas the secret
behind their successful performance in mimickingydier geometries around the metal centers, leatlingery
interesting spectroscopic properties with variedynagdic activities [12]JAmong all the transition metal complexes,
Cu (Il) Schiff base complexes with pseudohalidesaell known for their preparational accessibittiexhibiting
the flexibility of the coordination geometry arouthe metal center [13, 14]. The coordination numiserally varies
from four to six depending upon the donor site getwynaround the metal and above all the steric tcaimss
imposed by the ligand itselft is well known that some drugs have greater &ty when administered as metal
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complexes than as free organic ligands only [15laye number of reports are available on the kaogktry and
the microbial activities of transition metal conyds containing O, N and S, N donor atoms. The itiansmetal
complexes having oxygen and nitrogen donor Schaiffels possess unusual configuration, structuraityabild are
sensitive to molecular environment [15]. In thegemrd work we report the synthesis of the two nehwifSbase
ligand complexes, characterisation and their agtiomiial study with different microbes/ bacteria.

EXPERIMENTAL SECTION
All the chemicals were analytical grade and useckesived without further purification.

Synthesis of complexes| Cu(ll)(4-Pmpbs)(CH3COO0}.4H,0 (1)

Sulfadiazine (0.50g, 2 mmol) in 25 ml of ethanokvealded to pyridine-2-carboxaldehyde (0.18 g, 2 hind.5 ml

of ethanol with constant stirring for 30 min. Thawion mixture was filtered and the filtrate wadluxed for 4 hr.
While refluxing the yellow solution mixture changeso red in colored. To the red color solution tare, 0.5 g of
sodium acetate was added as buffering agent fotldweaddition of 1mmol (0.199 g) of Cu-acetate noyyurate.
The solution mixture was continued to reflux hatf laour. The solution was then cooled at room teatpeg;
crystalline precipitate was obtained and colledigdiltration, dried in vacuum desiccators over yatous CaGl

Analytical data (Calc. value): C(%), 51.78(51.7#)(%), 3.51(3.47); N(%), 18.87(18.84). Molecular rfarla:

C34H36CUN1 0125,

Complexes [Cu(ll)(2-Hbbig),H,O](CHsCOO), (2)

2-hydroxyacetophenone (0.272 g, 2 mmol) in 20 minethanol was added to 2-guanidinobenzimidazo&5(g, 2
mmol) in 10 ml of methanol. The resulting solutimas stirred for an hour at 0. The yellow coloured solution was
then refluxed for about 3 hours till the solutiohanges into red. To the red coloured solution, eo@xetate
monohydrate (1 mmol, 0.199 g) in 15 ml methanol added dropwise with constant stirring. The resglsolution
was stirred magnetically at 8D for two hours. The solution was then cooled ainrotemperature; crystalline
precipitate was obtained and collected by filtmatidried in vacuum desiccators over anhydrous £#&@hlytical data
(Calc. value): C(%), 54.40 (55.42); H(%), 6.66(6;68(%), 18.16(18.19). Molecular formulaz{E,sCuN; 0.

Physical measurements

Elemental analyses (carbon, hydrogen and nitrogese performed on a Perkin - Elmer 2400 — Il eletaen
analyzer. Infrared spectra were recorded on a R&tkner FTIR spectrum 400 in the range of 4000 8 401"
using KBr pellets. The absorption spectroscopy mnessents were performed using a SHIMADZU UV-VISIBLE
2450 Spectrophotometer. Magnetic susceptibility sneaments were performed using a Sherwood magnetic
susceptibility balance (M.S.D) using copper sulphaéntahydrate as standard substance at room tatum@eand
diamagnetic corrections were made using Pascafistants. TGA and DTA were performed using a Petmer

STA 6000 Simultaneous Thermal Analyzer.

Antimicrobial activity

The antimicrobial activity of the two complexek énd 2) were examined against different gram- positive<E
Entrobacter facealisSA= Staphytococcus aureygram-negative (PAPseudomonas auriginoseC=Escherichia
coli, ST=Salmonella typhiby using disc diffusion method [16]. Petriplatd®0 mm) was prepared with 20 ml of
sterile nutrient agar (NA) for testing the bacterighe test cultures were swabbed on the top obtigified media
and allowed to dry for 10 min. Stock solutions atle compounds were diluted in DMSO to produce 2¢§enl.
The dilutions of the compounds were deposited omnd diameter sterile filters paper discs (fllper disc) which
were subsequently placed on the inoculated peteipland left for 10 min at room temperature for poond
diffusion. Negative control was prepared using DM8profloxacin (ug/disc) for bacteria were served as positive
control. The plates were inoculated with bactereaenincubated at 37°C for 24 hrs. The experimers rgpeated
thrice and the average results were recorded. VA€ defined as the lowest concentration of extiaat inhibited
visible growth on agar.

RESULTSAND DISCUSSION

Infrared Spectroscopy

The FTIR spectra of the synthesized complexes wererded within 4000-400 ¢l Complex 1) shows broad
absorption bands at 3504 - 3338 bwhich may be assigned fo(O-H) stretching frequency, showing the presence
of lattice water molecules. The strong bands atl1&3 1591 crhis attributed to the imineg(C=N) vibration of
the azomethine and pyrimidine ring [17, 18]. The @bsorption bands found at 1362 and 1151 are assigned to
the sy and y,mof the SQ group [17, 18]. Strong absorption bands at 547 4&@ cnmt may assigned for the(Cu-

0) and v(Cu-N) coordination respectively[ 19 ]. The two adoabsorption bands at 3400 - 3317 and 3201 fom
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the complex ?) are attributed tar(OH) vibrations The strong absorption bands at 1écm™ are assigned to the
imine(azomethiney(C=N) stretching vibratiol Strong and sharp absorption batd744 cr* are assigned for the
imidazole, as results of coordinat [20, 21, 22].The presence of coordinated water molecules hadirced by
the presence of IR absorption band823 cm" for [p,(HOH)] , 686 cni for [8,(HOH)] [23,24]. Strong absorption
bands at 441 and 349 ¢may assigned for thg(Cu-N) of guanidine nitrogen ane(Cu-N) of imidazole nitrogen
coordination respectively[ 25,26].

UV-Visspectra

The electronic spectra of the comp1) in methanol shows ambsorption band at 432 cn' corresponding to
2Blg—>2Alg transition supporting distorted Cu(ll) square ple structure of the compli [27, 28] and the complex
(2) in methanol shows ahroad absorption band at 16,920 corresponding t6B;—E transition supporting
distorted Cu(ll) square pyramidal structure of ¢thenple) 27, 28].

15432 (Complex(1))

Abs

16920(Complex(2))

0+
300 350 400 450 500 550 600 650 700 750 800 850
Wavelenght(cm™) ——

Figure: 1 Electronic spectra of the complexes (1 and 2).

M agnetic susceptibility measurements
The magnetic susceptibility measurement of complexes 1) and @) at room temperature was found tc 1.92
and 1.81 B.M respectively [27,28].
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Figure: 2 Molecular structuresof complex(1) and (2)

Thermal analyses

TG and DTA curves of the complex(1) and @) are given in the figure ehydration and decompositipattern
of the complexeshows that the molecular formiare in good agreement withe analytical dat TG curve of the
complex () shows a dehydratiozurveof four lattice molecules in the temperature raofyd 10-132C, showing an
endothermic DTA peak at 135 followed by oss of two molecules ahe Schiff basedigand in the temperature
range of 283-33C anddecompositiorof two molecules of acetate in the temperature e888§-417°C, showing an
exothermic peak at 34CZ [29,3Q31]. Similarly, on heating, complex2( showsa dehydratio of one molecule of
coordinated water ithe temperature range 114-245C. After the loss of onenolecule of coordinated wa, the
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complex decomposes into copper oxide in two stefishwcorresponds to one molecule of the liganthe second
step andone molecule of ligand with two acetate molec in the third stepn the temperature ranges of 2— 315
and 319 - 52fC, showing esthermic peas at 309 and 458 respectivelas reflected in TGA and DTA curv(29,

30, 31].
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Figure: 3TGA and DTA plot of complex (1) and (2).

Antimicrobial activity and minimum inhibitory concentration, MIC

The tests were carried faoncentrations of 125, 250, 5% 1x1¢ DMSO solutions of théwo complexes. The
inhibition zones caused by the various complexetherdifferent microorganisms were examined. Tisalte of the
preliminary screening test are listed in ti 1. It has ben observed from the activity data of the comgeand
compared with the activity of a standard Ciproficixa(Cip). The antibacterial results sted very good activity
against some bacteri&.(Faecals, S. Aureus, P. Auriginosa, E. ColiandS. Typl ) in comparison with the
standard drug ciprofloxacin (Cip)yhe complex () showed very good activity against EF, SA, PA, EG & at ¢
concentration of 5xF0and 1x16. A similar type of activity was shown byomplex 2) also very good activity
against EF, SA, PA, EC and ST with the concentneof 250, 5x16 and 1x16,

I EF

Zone of inhibition(mm)
£one or INNIDITIoN{mm)

Conc"=250 Conc"=5X10° Conc"=1X10° Cip

Complex(2)

Conc"=1X10°
Complex(1)

Conc"=5X10" Cip

Figure: 4 Zone of inhibition (mm) at 250, 5x10% and 1x10° concentrations of complexes (1 and 2).
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Table 1: Antibacterial activity (inhibition zone)

Inhibition (mm)

Name of the compound Name of micro-organism (Different conc. of each comp. (ug/disc)

1x1G 5x10° 250 125 Cip. MIC(ug)

EF 9 7 - - 14 125

SA 10 8 - - 16 125

Complex() ST 10 7 - - 14 125

PA 11 8 - - 12 125

EC 8 7 - - 12 125

EF 10 9 8 - 14 62.5

SA 10 9 8 - 16 62.5

Complex@) ST 10 9 8 - 14 62.5
PA 11 10 9 - 12 31.25

EC 8 6 - 12 125

Gram-positive= EF - Enterobacter faecalis; SAahytococcus aureus.
Gram-negative= PA - Pseudomonas auriginosa; E&Scherichia coli; ST — Salmonella typhi.
Standard= Cip — Ciprofloxacin

CONCLUSION

In the present work we have synthesised two newl)C8¢hiff base complexes and characterized byedsffit

analytical techniques and found that the compleatesinconsistence with our expected structuresramdaled

distorted square planar and square pyramidal gegrasiund metal ions; where the ligand act asriate chelate
with NO and NN donor sites forming six- memberectlate rings. Antimicrobial activity of the synthesd

complexes was done in comparison williprofloxacin as standard to reveal the potencyth& synthesized
complexes. In all the five selected stralBsFaecalis, S. Aureus, P. Auriginosa, E.Colid S. Typhishowed

sensitivity to all complexes at higher concentmadio(250, 500 and 100Qg/ml) and no sensitivity at lower
concentrations.
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