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ABSTRACT

The Metal complexes of iron(ll), cobalt(l1), nickel(I1), copper(ll) and zinc(ll) with Schiff base derived from 2,5-
dihydorxyacetophenone and s- benzyldithiocarbazate have been synthesized and characterized by elemental
analysis, molar conductance, molecular weight, magnetic susceptibility measurements, electronic and infrared
spectra. The molar conductivity data show them to be non-electrolytes. The Schiff base behaves as tridentate dibasic
ONS donor towards metal ions. Antibacterial activities of the ligand and its complexes have also been screened
against various organisms and it is observed that the coordination of metal ions has pronounced effect on the
bacterial activity of ligand.

INTRODUCTION

The Metal complexes of Schiff bases have played@oitant role in the development of coordinatioerofstry and
have many applications in various fields. metal plaxes have a variety of applications in biology amdustry
due to their role in catalysis and organic syntt{és#].

The Transition metal complexes of Schiff bases Haen studied coordination compounds in the pastyears,
since they are found to be an importance as biowamanalytical and antimicrobial reagents [5, Bletal

complexes of ligands derived froigalkyldithiocarbazic acid have raised considerabierest due to their
applications in chemistry and biology as well aghie catalysis of chemical and petrochemical peee$7, 8].
Aside from showing interesting physico-chemicabpmrties, carcinostatic activities have been fotordmetal

complexes of dithiocarbazic acid and the Schiffebdsrived from its s-methyl ester [9]. Hence, itsvthought
worthwhile to prepare the metal complexes with 8chase derived from 2,5-dihydroxyacetophenone and
benzyldithiocarbazate and characterized by vaniysico-chemical methods.

EXPERIMENTAL SECTION

All the chemicals and solvents were of AR grade amsd as receivedS-benzyldithiocarbazate and 2,5-
dihydroxyacetophenone were prepared by literatiethads [10, 11].

Synthesis of Schiff base ligand

A hot ethanolic solution (20 ml) of 2,5-dihydroxydophenone (50 mmol) was added to a hot solutios-of
benzyldithiocarbazate (50 mmol) in 25 ml ethanaid #he reaction mixture was refluxed for 4-5 hr.aowater
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bath. A coloured solid mass separated out on opolias filtered, washed several times with ethadiethyl ether
and, subsequently, dried over solid Gai@la desiccator. The purity of the ligand was &eelcby TLC. The ligand
was insoluble in non-polar solvents, viz. acet@aleghol and benzene and soluble in polar solvékesDMF and
DMSO. Yield: 70%. m.p. 180°C.

Synthesis of Metal Complexes

A solution of the Schiff base ligand (5 mmol) iretminimum quantity of (~25 ml) of DMF was mixed ian
ethanolic solution (~30 ml) of the metal salt (5 oijrand the mixture was heated under refluxed saral bath for
3—4 hr. In the case of Fe(ll) complex methanol wssd in place of ethanol. The coloured productainbd with
different metals were filtered, washed with ethamogthanol and diethyl ether and dried in vacua @vdydrous
CaCl. The yields of the complexes were in the rangé0sf70%.

The carbon, hydrogen, nitrogen and sulphur analgdgand and complexes were performed by micralwital
section ofRSIC, CDRI, Lucknow. The IR spectra of the complexed kgand were recorded as KBr pellets using a
Perkin—Elmer RX-1 783 spectrometer. Diffuse reffexde spectra of the complexes were recorded omavV&arry
2390 spectrophotometer using a barium sulphatetasdard. Magnetic susceptibility measurements & th
complexes were made on a Gouy balance using Hg[C8§\as the calibrant. Molecular weight was determined
by the Rast Camphor method. Metal contents weranattd after decomposition of the complexes with
concentrated HCI and HNGas per literature procedure [12]. The antibadtex@divities of the compounds were
assessed agairSaureus, Bacillus, E. coli andKlebsiella by cup plate methods [13].

Table 1. Analytical and Physical data of complexes

Analysis, % M,
C H N S M Q7 em? mol™?
5113 | 4.73 | 8.03 | 19.01
Cietie\S0, Yellow 332 | (52.78)| (a.81) | (843) | (19.27)
) 43010 | 42.49 | 410 | 625 | 1401 | 11.89
[Fe(GeHiNoSO)(H0)] | BrownishRed | ya9'g4y | (4373)| (a.55) | (6.37) | (1a57)| az71y| 1020
759.00 | 4452 | 3.05 | 612 | 1430 | 12.78
[CO(Ciet1NzS,0)(H-0)e]> | Pale Brown (849.86) | (45.22)| (3.76) | (6.59) | (15.07) | (13.88) 8.40
) 42860 | 42.96 | 415 | 6.05 | 1360 | 12.85
[Ni(C1eH1N:S,02)(H0)] | Grey (44271 | (4343 | (452 | (633 | (1447 | (328 9.10
76540 | 47.78 | 3.0 | 7.00 | 1551 | 15.69
(787.08) | (48.79) | (3.55) | (7.11) | (16.26) | (16.61)
40548 | 4528 | 319 | 6.10 | 14.85 | 15.12

[Zn(CiethaN2S0)(H0)] | CreamyWhite | 11330y | agag) | (3.87)| (6.77) | (15.49)| (15.82)| 1120

Compound Colour Mol. Wt.

[Cu(Ci6H14N2S05) Greenish Yellow 9.45

RESULTS AND DISCUSSION

The analytical data (Table 1) indicate that theahetigand stoichiometry is 1 : 1 in all the corapés. All the
complexes possess high melting point, air stabiesatuble in DMF and DMSO. The observed molar catalce
of these complexes measured in dimethylformamidatisas are 8.40-11.20 ohicn? mole™® and there by
indicate their non-electrolyte nature.

The reaction of 2,5-dihydroxyacetophenone with szlyllithiocarbazate in 1 : 1 molar ratio in ethanshedium
yields the Schiff basd ), The formulation of this Schiff base is confirmedits IR andH NMR data. The 'H NMR
spectrum of the Schiff base in DMS@-shows signals at 12.11 and 6.92-7.62 ppm due tca@Hphenyl ring
protons, respectively. The signals due to NH, $&htl methyl protons were observed at 11.66, 4.80Ra20 ppm,
respectively. The presence of NH proton resonamcktlae absence of -SH proton resonance furtherostpipe
thionic nature of the free ligand [14].

The schiff base exhibits a strong band at 1030 dme to the/(C=S) band which indicates the thione nature of the
ligand. This is further supported by the preserfcelmand at 3100 cthdue tov (NH) band of hydrized residue.

The disappearance of both héC=S) andv (NH) bands, in the spectra of complexes suggesthioenolization of

the C=S group Scheme (IB) and coordination of thielit sulphur to metal [15]. This is further supged by the
appearance of a new band at 720 'cdue to thev (C-S) stretch. A strong band associated with theN)
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(azomethine) stretch appears at 1615 émthe free ligand and this band undergoes a batomic shift by 18-21
cm*in the complexes, thereby indicating the partitigraof the azomethine at 3400 ©nin the ligand spectrum is
assigned to phenolic OH and absence of this bartiénspectra of complexes suggest the coordinatfotie
phenolic oxygen atom [16]. This is further suppdrby the shift of ther (C-O) (phenolic) band from 1255 of the
ligand to 1275-1295 crhin the complexes. The ligand band at 3515'cdue tov (C5-phenolic) is remain
unchanged in complexes suggesting it's out of doattbn. In the far IR region, additional mediunnbda in the
regions 510-540, 430-480 and 380-395'care assigned to (M-O) andv (M-N) and ¢ M-S) modes
respectively [17].

OH
i
N .C—S-CH,-CcH
HO = \NH 260
CH; IA
OH
?H
= NH «;:C_S_CHTC H-’,,-
HO Z "N 2o
CH; 1B

In the spectra of all complexes (except copper)addition to the fundamental band observed at ~35@0,
characteristic bands are observed in the regiof-1580 and 754-781 ctindicating the presence of coordinated
water [18]. Thus IR spectral data suggest thertate dibasic ONS donor nature of ligand. The ebeét spectrum
of manganese complex exhibits weak absorption band3200, 20809 and 22025 ¢rdue t0°A;q Ty, *A1 “Tog
and°®A,, “E,, “A,, transitions, respectively in an octahedral fidltle extremely weak intensities of these bands are
indicative of their doubly forbidden nature [19]h& electronic spectrum of Fe(ll) complex shows Isaaid10820,
14280 and 22220 cth The first two bands may be assignea'l’[g 5Eg transition, while the latter high-energy broad
band may be due to ligamd--z * transition probably mixed with a charge transbemd. Various crystal field
parameter®q = 1082 cm', B = 584,p = 0.550,C = 2339 cm-1 an@ ° = 45% have been calculated using known
equations [16]. The Fe(ll) complex exhibits magnetioment of 5.20 B.M., which is consistent withighhspin
octahedral geometry. The Co(ll) complex shows tht bands at 8100 and 19300 Cnuue to the transitions,
"T1(F) “Tag(v 1) and *T1(F) *T1((P) ¢ 3), respectively, indicative of an octahedral atinee [20]. The electronic
spectral parameters have been calculated usingnthen equation [21] and values are found tdog= 949 cm?,
B = 634 cm’, p = 0.652,3 ° = 34.80. The reduction of the Racah paramdgfrom the free ion value of 971 ¢
and theB %indicate the presence of strong covalence in thepcoind [18]. The room temperature magnetic moment
of Co(ll) complex is 4.80 B.M. suggesting a higlinspctahedral configuration. The Ni(ll) complex éits three
bands at 9480, 15385 and 25975 tassignable to transitiori g *Tag, *Asg *T1((F) and®A,, °T1(P), respectively,
indicating octahedral geometry. The ligand fieldgmaeters for Ni(H) complex ar&q = 948 cm’, B = 861 cm", B
.=0.82,° = 18% and\= —142. TheB ° value and the reduction B from the free ion valfi@056 cm" suggest the
presence of strong metal-ligand covalent bondirf.[Zhe Ni(ll) complex shows a magnetic moment 3B)¥.
that is expected for a sixncoordinated Ni(ll) coeplThe Cu(ll) complex shows a series of band<&0@, 18680,
23881 cm' due t0°B,4 °A,q, °Byg *Egand CT, transitions, respectively expected for sggdanar Cu(ll) complexes
[23].

The magnetic moment value of Cu(ll) complex is fowo be 1.80 B.M., which is well within the expett@nge of
square planar complexes. The Zn(ll) and Cd(ll) clexgs were found to be diamagnetic as expected'fapns
and do not show ang-d transitions. Although molecular weight measuremeifitSe(Il) complex was not possible
due its insolubility in common organic solvents Buth measurements on Mn(ll) and Ni(ll) complexefidated
their octahedral dimeric structure.
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The ligand and its metal complexes were screenedhfeir antimicrobial activity. It is observed thatetal
complexes have higher activity (zone of inhibitit2+15 mm) than the free ligand (zone of inhibit®mm). Such
increased activity of the metal complexes can h@a@xed on the basis of overtone concept and dbaldheory
[24]. The polarity of the metal ion will be reducéal greater extent due to the overlap of the ligarftal and
partial sharing of the positive charge of the mitalwith donor groups. Further, it increases tHecalization ofr-

electrons over the whole chelating ring and enhsutise penetration of the complexes into lipid meanbs and
blocking of the metal binding sites in the enzymésmicroorganisms. There are other factors whisb &crease
the activity are solubility, conductivity and bolehgth between the metal and ligand [25-28]
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Based on the above observations of IR, electropiectsal data, elemental analyses, molecular wedgt
termination and magnetic susceptibility measuremere proposed phenoxo-bridged dimeric octahedrattstre
for the Co(ll), monomeric octahedral to Fe(ll) aNgll), square planar to Cu(ll), while tetrahedsdtucture to
Zn(Il) complexes, respectively (fig. 1).
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