Available online at www.pelagiaresearchlibrary.com

4 ~ ) )

. RR Pelagia Research Library
' Advances in Applied Science Research, 2015, 6(8)91204

Library

Library
ISSN: 0976-8610
CODEN (USA): AASRFC

Spectral characterization and thermal behavior of 8hiff base metal complex
derived from 2-aminobenzimidazole

Suman Malik, Archana Singh and*Nayaz Ahmed

Department of Chemistry, Sadhu Vaswani College, Bairagarh, Bhopal, India

ABSTRACT

The Ni(Il) complex of Schiff base derived from 2-Aminobenzimidazole with Salicylaldehyde has been synthesized
keeping in view that some metal complexes are found to be more potent than their parent drugs. The synthesized
complex has been characterized by elemental analysis, conductivity measurements, IR, UV, magnetic susceptibility
and TGA studies. The molar conductance measurement of the complex in DMF indicates its weak molecular nature.
The spectroscopic studies shows the presence of azomethine nitrogen in coordination to the metal ion and
octahedral geometry of the metal complex has been proposed. The thermal decomposition of the complex was
studied and indicates that not only the |attice water is lost but also the decomposition of ligand from the complex is
necessary to interpret the successive mass loss.

Keywords: 2- Aminobenzimidazole, Schiff base, metal compt®gductivity, spectral studies.

INTRODUCTION

The field of Schiff base complexes was fast deviappn account of the wide variety of possible ctues for the
ligands depending upon the aldehydes and amineny Ma@empts were done to prepare symmetric polydent
ligands in order to achieve rare coordination numbi¢h divalent metal ions whose importance wasntyailue to
their ability to form metal chelates.Benzimidazaled its derivatives play an important role in aseyand in
several biological reactions. Benzimidazole deiinest exhibit antibacterial, antihelmintic and ins&dal
activities[1-3].Transition metal complexes contambenzimidazole are widely used as catalysts ydrdgenation,
hydroformylation, oxidation and other reactions[4-Bven though many Schiff bases using salicylajdehand
substituted salicylaldehydes and amines had beadiest [7-10] as ligands, no work had been done with
salicylaldehyde and 2-aminobenzimidazole as théchascleus of Schiff bases. Schiff base metal cexgd had
been a widely studied subject due to their indaktand biological applications[11]. The synthegiysico-
chemical characterization and biological activify2eaminobenzimidazole complexes with different ahédns have
been reported[12]. An efficient synthesis of Schiffses containing benzimidazole moiety catalysetrdnsition
metal nitrates had been done[13]. The synthesisaatichicrobial activity of Cu(ll), Co(ll) and Ni(Jlcomplexes
with 2-aminobenzimidaole were available[14].

The crystal structure of two mononuclear cadmiurd dimuclear, u-hydroxybridged zinc macrocyclic $chase
complexes were reported[15]. Also multidentate breidazole ligands were incorporated in cross linketymeric
matrices and their ligating behavior towards défarmetal ions to develop new types of chelatimgegchange
resin systems were studied[16]. The developmemstuoh polymeric ligands could be useful to study rénction
mechanisms in the biological systems involving iazidle and benzimidazole derivatives[17].
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In the present paper, we report the synthesis padt®scopic characterization of the Ni(ll) compleih Schiff
base (ABZ-SAL) derived from 2-AminobenzimidazoleB2).

MATERIALS AND METHODS

Chemicals

All the chemicals used were of AR/GR grade.Purepa of 2-Aminobenzimidazole  (ABZ), moleculariula
C;H;Nz,molecular weight 133.15 g/mol, melting point 2281 was obtained from Himedia Pharmaceuticals Ltd.
Metal salt of NiC}.6H,O was of Merck chemicals. Solvents used were ethanetone and DMF.
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Fig. 1 Structure of pure compound (2-Aminobenzimidaole)

Synthesis of Schiff base

The Schiff base was prepared[18,19] by mixing e@lamamounts of 2-aminobenzimidazole and the argmat
aldehyde in ethanol. The mixture was refluxed foowet 4 hours.Concentration of the solution was dormeduce it
to one-half of its original volume and kept for 4days when deep yellow crystals were formed inrtéeetion
mixture, which were filtered,washed thoroughly wihme solvent and recrystallised with acetone.Tdieow
Schiff base product obtained (m.p. 3@ produced in 54% vyield was subjected to anslys

CO-

Fig. 2 Structure of Schiff base
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Fig. 3. Conductometric titration (Monovariation method) 2-Aminobenzimidazole-salicylaldimine (Ab-S) 8hiff base with metal salt

Synthesis of the complex

For the synthesis of complex[20,21], ABZ-SAL-Nigdind-metal ratio was determined by conductomeitriatibn
using monovariation method on systronics condugtivieter using dip type electrode. 20ml of the fig40.01M)
was diluted to 200ml using pure ethanol and titteagainst NiGl.6H,O (0.02M) solution prepared in the same
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solvent. Conductance was recorded after each addif metal salt solution. Graph is plotted (fig. lBetween
corrected conductance and volume of metal salt chdBeom the equivalence point in the graph, it bagn
concluded that the complex formation of the ligawith the metal takes place in the ratio 2:1 (L:M).

Conductometric titration supported 2:1 (L:M) ratiothe complex, which was further supported by §ohethod of
continuous variation[22] as modified by Turner amtlerson[23](Fig. 4).
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Fig. 4 Modified Job’s method

The metal complex was prepared by mixing 50ml dfifédase (0.05M) solution in the appropriate metalt
NiCl,.6H,O ( 0.025M) in 50ml ethanol solution. The resudtisolution was checked for pH and the pH was
adjusted by adding few drops of N/10 NaOH soluti®his solution was refluxed for 2 and 1/2 hours &inel
refluxed solution was kept for 2-3 days. Solid talis;ne compound appeared in the reaction mixtuhéciv were
filtered, washed with same solvent and dried ousefl CaGl

Physical measurements

Elemental analysis were carried out on VarioMICRQ.20 Elementar Analysen Systeme GmbH, from IIIM,
Jammu. Metal content was determined gravimetricallje infrared spectra was recorded on FT-InfraRed
Spectrophotometer Model RZX (Perkin Elmer) usingrKillets, from SAIF, Panjab University, Chandlgar
Molar conductance measurement was made iMLOMF solution on a Systronics direct reading Coctility
Meter (Model 303). The melting points of the ligaadd the complex were recorded in open capillagiesa
capillary melting point apparatus. Electronic speatas recorded on a UV-VIS-NIR-Spectrophotometerdii
Lambda 750 Perkin Elmer from SAIF, PU, Chandigditie magnetic susceptibility measurements wereezhout

on a Vibrating Sample Magnetometer (VSM) from IRQorkee. The thermo-gravimetric analysis was camig in
nitrogen atmosphere (0.00 I/min.) with a heating raf 16C min*at ambient pressure using Perkin Elmer TG
Analyser within a temperature range from room terafpee to 808C at Department of Chemistry, University of
Jammu, Jammu. The mass spectra of a Schiff bas#sametal complex in this study were recorded AFECIL,
Panjab University, Chandigarh by (LC-MS Spectrombtedel Q-ToF Micro Waters).

RESULTS AND DISCUSSION

The synthesis of Schiff base (HL) is schematicedlyresented in fig. 2. Elemental analysis indic&dd(L:M) ratio

in the synthesized metal complex. The complex is-mggroscopic, yellow in colour and stable at room
temperature. The lower value of molar conductartcd ahm'crm?mol™, measured in THM DMF of the complex
indicates its non-electrolytic nature[24,25]. Thes conductivity value is in agreement with lowlgality of the
complex in water, ethanol, chloroform, acetone mrus$t organic solvents. On the other hand, com@esoiuble in
DMSO and DMF and decomposed at higher temperatiemental analysis data, formula weight, magnetic
moment and melting point of the ligand and the cexpre given in Table 1.
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Table 1: Physico-chemical and Analytical data of $iff base and its complex

L-M Colour heff ohni* Elemental Analysis %
Ligand/ Complex ot G cn? M.Pt.(°C) Found (Calcd.)
Ratio (Yield%) /B.M mol™ C m N M
(D 70.87 4.67 17.71
CiaHiN:O (237.25) Yellow (54) 142 (7030) | (440) | (17.3)
[Ni ()2].2H,0 o1 Yellowish » 85 175 250 61.0 4.02 13.94 10.15
CoeH24NsO4Ni (567.21) ) green (52) ) ) (Decomp.)| (59.29) (4.27) (14.82) (10.35)

IR Spectra

The comparative analysis of the IR spectra of the figand and the complex (Table 2) revealedttimBbsorption
band characteristic of the stretching vibration3(6&=N-), azomethine group is shifted towards lowember from
1609 cm' in the spectrum of ligand to 1606 ¢nin the complex[26,27]. This indicates the coortlima of the
nitrogen of this group with the metal ion. Furthiéae coordination of metal to azomethine nitrogernanfirmed by
a new band at 437 chdue to*(M-N). In addition, the ligand exhibits a band1&69 cn due to‘cyclic (C=N) of
the imidazole nitrogen (). This band is shifted to 1436 &nin the complex, indicating the involvement of
imidazole nitrogen atom in complex formation. Carsive evidence regarding the binding of oxygenhio metal
ion is provided by the occurrence of a band at &3(M-0) [28]. The phenolic C-O stretch band is obserat
1273 cnifin the free ligand[29]. In the complex, this baappears at lower wave number at 1268'cshowing a
strong peak, confirming the involvement of phenglioup in the complex formation[30]. The ligand wisca strong
band at 3566 cthdue to phenolic -OH group. This band is absehéncomplex indicating the involvement of this
group in complex formation[31].

Table-2: IR Spectral data (cm") of ligand and its complex

Ligand/ v v v v v v V oo(Str YH2o(0H) v
Complex co c=N Cyclic(C=N) | M-N MO | OH [0S ooy g Crette in
C14H1:N30 1273 | 1609 1569 - | - |3566§ ---- - -
CogH24NsOsNi | 1268 | 1606 1436 437 | 583 | --—- [ 3432 b| 846 s 1333 5

Electronic Spectra

Ni (II) complex shows magnetic moment at 2.85 Bddrresponding to two unpaired electrons[32]. Thokds
reflectance spectrum of Ni (II) complex is congnstevith the formation of an octahedral geometryhwihe
appearance of three bands 20800, 18577 and 1256@a@mesponding to the transitiol,g ¢ —T1g (P), Az )
— T14 (F) and®A T2y ¢[33,34].

Thermal Studies

The TG for the complex was carried out within a pemature range from room temperature to°600rhe water
molecules are present as lattice water and ardlyiglimninated at higher temperatures than thosbyaifration viz.
less than 15tC. The decomposition temperature ranges, percess nasses and the residue leaving behind are
given[35-37]. The Ni(ll) complex of the general faula [Ni(L,)].2H,O gives a six-stage decomposition process.
The first stage from 20-200 may represent loss of water molecules of hydnatiGalcd. mass loss 6.3%,
found5.6%). The second stage from 200°85Qhe third from 350-50C, the fourth from 500-57C, fifth from
570-706C and sixth from 700-80Q stages may be due to the decomposition of twantigmolecules leaving
nickel oxide as the residue. The mass losses ézettemperature ranges are 14.25% (found 13.9%8¢%2(found
13.0%), 41.46% (found 39.3%), 16.1% (found 15.8%0P% (found 2.9%) and 9.8% (found 9.5%), eetipely.

Mass spectral studies

Mass spectrometry is a micro-analytical technigequiring only a few nano moles of the sample toaibt
characteristic information pertaining to the staetand molecular weight of the analyte. It is kmlihe other forms
of spectroscopy, in that it is not concerned wibimulestructive interactions between molecules #xtremagnetic
radiation. Instead, it involves the production as&paration of ionized molecules and their ionicodegosition

products and finally the measurement of the redagibundances of different ions produced.

The mass spectrum of the ligands,£&:N;O) shows a molecular ion peak gnat m/z 238.1 due to ([:)that
corresponds to the molecular weight of the Schiféh Besides this peak, the Schiff base showedganént ion
peak at m/z 134.1 that corresponds $bl4Bl;) ™, one part of the ligand (i.e. 2-Aminobenzimidajole
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The mass spectrum of [Nigg,4NsO,4)] shows a molecular ion peak {inat m/z 567.65(1) due to [Ni(L)" which
suggests the monomeric nature and confirms the culale weight and the proposed formula for the caxpl
Besides this peak, the complex showed the fragneenpeak at m/z 267.9 (IV) corresponding tb Wwith other
atoms (G4H10N,O,)". Other peaks of appreciable intensity have beeemied at m/z values 100.9, 104.9, 132.0,
170.8, 231.1, 308.7 and 403.7 that indicates tagnfientation pattern. The peaks observed at m/Z@D3due to
loss of (GHgN3O,)* from (1) indicative of 2-aminobenzimidazole ringtiwtwo water molecules, at 308.7 (lIl) due
to loss of (GHs)" from (I) and at m/z 231.9 (V) due to loss of JHeNsO,)Ni] " from (I). Intense peaks at 170.8
(V1) is due to loss of (CEN,O)" from (V) and at m/z 132.0 (VII) due to loss ofgN3)*™ from (11) indicating the
loss of second molecule of 2-aminobenzimidazolg.rifhe peaks at m/z 104.9 (VIII) due to loss ofH§D)" from
(1) and base peak at 100.9 (IX) due to metal inkdd to the donor atoms, [Ni(NNG)] The relative intensities of
these peaks give an idea of the stabilities of/tir@us fragments.

'H NMR Studies

NMR spectroscopy study enables us to record difigge in the magnetic properties of the various ratigmuclei
present and to deduce in large measure what positibthese nuclei are within the molecule. It aso be used to
determine how many different kind of environments here in the molecule and also which atoms ezsemt in
neighboring groups. By knowing all this, much hapachieved in structure elucidation of the moleciihe'H
NMR spectra have been recorded for Schiff base lnetause the Riion is paramagnetic in nature due to presence
of odd electrons that are unshared pair of elastro

"H NMR spectrum of the ligand (Ab-S) shows a sigatal2.39 ppm as singlet due to phenolic —OH. Inlitrend,
the signal at 9.63 ppm as singlet is due to profoazomethine group. The signals obtained foritfend at 8.16-
6.84 ppm are due to protons of aromatic rings @) thus further supporting the IR spectral olsdions.

CONCLUSION

The present work describes the synthesis of nicéeiplex from tridentate (NNO donor) Schiff baseivkst from
the condensation reaction of 2-aminobenzimidazolth salicylaldehyde. The physical (molar conducgnc
magnetic measurements and TGA), spectral (UV-\isahd mass) and analytical data for the complearigle
suggest that the Schiff base is coordinated to Inmathrough its azomethine nitrogen, nitrogenmidazole ring
and oxygen of the deprotonated phenolic group.@nbisis of above studies, octahedral structupeoisosed for
the complex.

(M=Ni "
Fig. 5 Structure of Schiff base metal (ABZ-SAL-Ni)complex
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