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ABSTRACT

The complexes [SGC, SGCO] of Cu [ll], and Co [hs with a Schiff base [SG] derived from salicyéddgde and
sulfaguanidine have been investigated. The reguttomplexes were characterized by UV/Vis'HYMR spectral
studies, elemental analysis, molar conductance, XRaynetic suceptibility and antimicrobial activityhe molar
conductance measurement indicates that the conpleree non electrolytes. The IR data shows thatptmras
were mono basic ligand with NO bidentate sites. XR® study shows that the complexes were micradlipst in

nature, the antimicrobial activity of the complexegre tested against the bacterial, E.coli, Pseuniuons
aeroginosa, Staphylococcus aureus and fungi Canbdid¢éhe Disc diffusion method. The complex shormger

antimicrobial activity than the free ligands.
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INTRODUCTION

The study of Schiff base complexes of metals wégenal and drew the attention of scientists bfiale due to a
variety of applications in biological, clinical, alytical and pharmacological areas[1-3]. Tetra denSchiff bases
with N,O3z; donor atom set are well known to coordinate wihiaus metal ions and this had attracted the istat
many authors [4-15]. Complexes of transition mefliJswhich involve derivatives of salicylaldehydand sulfa
drugs have received considerable attention. Tiansihetal Schiff base complexes were used in varfaids such
as medicine, agriculture, and industries. Sulfagdruvere an important class of therapeutic compauis
combination with certain other drugs, they weredufee the treatment of various bacterial infectiogudies of the
coordination behavior of sulfadrugs were of constiée interest because the coordination of metainas reported
to enhance the biological activities of organic ponnds. The schiffbases derived by the condensaifon
sulfonamides with salicylaldehyde were not only dj@mmplexing agents but also good bacteriocidegldfihg
ligand containing O and N donor atoms show broadobical activity and special interest of varietfyveays in
which they were bonded to metal ions [16]. Thisgrageports the studies of Cu [ll], Co [ll] complexef Schiff
base derived from salicylaldehyde and sulfaguagidire to pacity of information.

EXPERIMENTAL SECTION

Salicylaldehyde [Fluka], Sulfa guanidine [Fluka}h&nol was used without further purification. Copfi§ nitrate

and Cobalt percholorate were reagent grade. A FEbD@ infrared spectrophotometer was used to retteedR
spectra as KBR and CSI disc at NIIST Trivandrum.UX/Vis spectrum was measured by a Double Beam
Spectrometer-2203*HNMR Spectra of the synthesized compounds wererdedoat NIIST Trivandrum using
DMSO solvent and TMS as the internal standard. Eleenental analysis [C,H,N,S] were carried out uginigro
analytical technique on C,H,N,S,0 using Elementalya®er at CUSAT Cochin. Molar conductivity measuesis
were recorded on a CM-82T Elico conductivity bridgeDMSO. The antifungal and antibacterial actistiwere
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tested by the diluted samples were plated on tatiBedgar plates incubated af@7or 24 hours by Disc diffusion
method.

Synthesis of Schiff base

Added Salicylaldehyde [0.06ml, 0.1mmol] in 10ml aloge ethanol dropwise stirring to sulfa guanidj@el07mg,
0.1mmol] in 10ml of ethanol in a beaker with thelanaatiol:1. The reaction mixture was heated forndnutes
during which the colour of the solution change &tlgw the yellow solid product was filtered and mestallized in

ethanol after 5hours.

Synthesis of complexes
A solution of 20ml copper nitrate [0.1mmol]/Cobgkr Chlorate [0.1mmol] in ethanol and added to latem of

ligand of sulfa guanidine. The reaction mixture vesated for 22 hours the complex precipitate wasrsded by
filtration .Washed with ethanol and dried.

RESULTSAND DISCUSSION

All the complexesvere insoluble iwater, ethanol and methanol but soluble in DMSO.

IR spectra
The IR spectral data of the ligand showed a bah@il&cnm' which was assigned to v [CH=N] stretching vibratio

feature found in Schiff bases. This band is obd#evan the complex compounds suggesting that tipentl has
coordinated to the respective metal ions resultireg formation of the complexes. The bands in thgore511-
540cm'® and 450-500cth are attributed to [M-O] and [M-N] stretching viltiens respectively. The broad band in
the region 3350-3560chwas accorded to v [O-H] stretching vibrations @ading the presence of water. The bands
1322cnt and 1152ci were not changed because sulfonamidev@re not contributing in coordination with the
metal ions. The IR data of ligand and their comptewere presented in tablel.

Tablel ThelR spectra of the Schiff base and the complex

Compound | Vv[C=N]| v[O-H]| v[SO2]Jag Vv[SO2]s v[C=Q] V[ | v[M-N]

Schiff base 1618 3327 1321 1159 1569 51 450
SGC 1632 3226 1321 1159 1534 514 500
SGCO 1620 3456 1322 1152 1529 54 52p

SGC - Copper complex, SGCO — Cobalt Complex, Sshiff Base
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Fig:1 IR Spectraof SGC
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Fig:2 IR Spectra of SGCO

"HNMR spectra
In the’HNMR Spectrum of the schiffbase SGC, SGCO recottleccharacteristic singlet at 8.23ppm is due to the

azomethine proton [-CH=N]. The signal at [2.31]assigned to methyl group. The azomethine [CH=N}gro
which was shifted to downfield in the spectra dfthé complexes. This is attributed to the donatbione pair of
electrons by the azomethine nitrogen to the metahaThe-OH proton signals were formed 10.40-11p8@pThis
was indicating the involvement of phenolig i@ the coordination of complexes. The 1HNMR speecif ligands in
DMSO-d6 revealed a multiplet at 6.01-7.95ppm cqoesling to aromatic protons. Thus the NMR resuligpert

the IR inferences.

Fig 3: NMR Spectra of SGC
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Fig 4: NMR Spectra of SGCO

Table 2: Analytical Data of theligand and its complexes

S.No Complexes Color Magnetic moment CEIeme|r_1|taI Anell\:ysis %([)found/ c:lculatesl]
L | selGNOS] | Yelow 4995 | 416 | 1665 | 14.27| 951 |
| sociarnoscn | oakmon|  ae7 | %8| 43 [doseoras] o102t
s | socotanosca | e | a7 | Ba| 49| B Ra] e e

M agnetic susceptibility

The magnetic susceptibility was measured by Gudgnica method. The observeg:Malues present in the table to
suggest that the octahedral geometry of Cu (Il)@adll) complexes (fig 5).

No,
0
H—c — J"!.I'IfUH?
N
M OH,

~ NH,

M=Cu or Co
Fig 5: Structure
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Conductance measurements

The observed molar conductance was 6.9-12.0 ®hfmol™ all the complexes in 10molar solution in DMSO
were suggest the non-electrolytic nature of theseptexes. Such a non zero molar conductance valueakch of
the complex in the present study is most probaby/to the strong donor capacity of DMSO which readlto the
displacement of anionic ligand and charge of etégtic type [17].

UV spectra

The electronic spectra of the ligand and the corgdevere recorded DMSO solvent in the UV visiblgioa. An

absorption band found at the electronic spectrtn®fmetal complexes recorded in UV region exhitita ligand
and charge transfer transition of the C=N chromoph®n complexation this band was shifted to lowavelength
region at 250nm and249nm suggesting the coordimati@zomethine nitrogen with Cu [ll] and Co [lifins due to
n-n .The spectra also shows the other transitionbénrange of 246nm and247nm which can be assignaetto
transitions. Transitions around 600-650nm may be thu d-d transitions which are characteristic featof

transition metal complexes. In the complexes bdedisw 300nm were attributed to intra ligand transis [18-19].
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Fig 6: UV Spectra of SGC
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Fig 7: UV Spectra of SGCO
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XRD

The crystalline structure was performed by X rafraction analysis [XRD] utilizing Cu-K [wavelength1.5406%
radiation. Using the Scherer formula the cryswlbize of the prepared complexes of SGC, SGCO haea
calculated. Scherer formula can be written as [19].

Crystallite size D=0.94pcod

L is the wavelength of x ray used
B is the full width at half maximum
0 is the diffraction angle

Using this formula the size of the ligand complewas microcrystalline in nature.

Biological activity

Antifungal and anti bacterial activities of the fagjuanidine and its copper complex and caialial complexes
were studied against E.coli Pseudomonous aerogitzgzhylococcus auerus and Candida in Agar medipgiri
dishes were incubated at 24 hours &c3The results were indicated that in the table 3.

Table3: Zoneof Inhibition (mm)

S.No Organisms Media Chloramphenigol $G SGC  SGCO  [NC
1 E.coli 23.0 6.0/ 6.0 19.0 6.4
2 Pseudomonas aeroginoga Muller 21.0 6.0/ 6.0 6.0 6.0
3 S. aureus Hinton Agar 22.0 6.0/ 6.0 6.0 6.0
4 Candida 22.0 6.0 6.0 6.0 6.0
CONCLUSION

The spectral data show that the ligand act as tatkeicoordinating through nitrogen atom of the agtbnme and
oxygen atom of hydroxyl group of SalicylaldehydeheT XRD data shows that the ligand complexes were
microcrystalline in nature. The molar conductanoeves that the ligand complexes were non electiiytinature.
The SGC complex was least active and the complex 8iGCO was highly active in E.coli. This effatay be due

to the co ordination of metal ion. They killed ttedls of bacteria and fungi. So they can be usexhtidacterial and
antifungal agents.
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