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Abstract

Metal complex of Zn (ll) has been synthesized with 5-oxgt[(4methoxy-3, 5dimethyl-2-
pyridinyl) methyl sulfinyl]-1H-benzimidazole , aopsn pump inhibitor (PPI). Formation of new
complex (GH19N3O3S) Zn has been supported by elemental analysis, condyaneasurements
and spectral studies including R, NMR,UV, magnetic susceptibility, XRD and SEM istid
The molar conductance measurements of the compIBMISO indicate that the complex is non-
electrolytic in nature. Analytical data and stocimetry suggest ligand metal ratio of 2:1 for Zn(ll)
complex. The spectroscopic results show the inm@wm: of C=N and S=0 groups in coordination
to the central metal ion. Based on spectral stydietsahedral geometry has been proposed for the
complex. The ligand and its complex were testedheir antibacterial and antifungal activities
against bacteria Pseudomonas, Staphylococcus aaedisungi Aspergillus Niger and A. flavous.
It is observed that the complex is a better bacteal agent than the parent drug.

Key Words: complex, benzimidazole, ligand, anti-ulcerative.

INTRODUCTION

Before discussing the possibility of the developtmehnew drugs based on the complexes
formed from zinc with Omeprazole and its relateghtids, physiological features of zinc as a
counterpart of the ligand and its complexes shdadddescribed briefly here . Zinc plays an
essential role as zinc-containing enzymes in maages or complexes formed with some
components in biological systems. In conclusior, significance of zinc in living systems is
recognized in the maintenance of balance and thustatkent of various physiological reactions
in delicately controlled homeostatic systems, ashan human body. We can obtain a general
view of recent progress on the study of zinc throegme reviews [1, 2 he literature reveals
that the complexes of metallic salts are more gatad less toxic in many a cases as compared
to the parent drug [3]. These metal complexes @uad to be interesting due to their biological
applications like antifungal [4], antibacterial [&hd antitumor [6hctivity. A large number of
drugs have been used to synthesize the complexmathy metals with a view to enhance their
therapeutic action [7, 8]. Considering the impoc&wf drugs, zinc metal and its complexes; it

379
www.scholarsresearchlibrary.com



Suman Malik et al Der Pharma Chemica, 2010, 2 (2): 379-383

has been desired to synthesize and study the roetaplexes of Omeprazole (OME) with
metals. The present paper describes the synthesls characterization of Zn (llI) with
Omeprazole.
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Figure 1: Structure of Omeprazole
RESULTSAND DISCUSSION

The synthesized complex is a stable solid. Iblstde in DMF and DMSO and insoluble in all
other organic solvents. Analytical data and conolmetric studies suggest 2:1 [L: M] ratio.
Measured conductance values of this complex aréotedo account for its electrolytic behavior.
The magnetic studies indicate the Zn complex tdiamagnetic.

The IR spectra [9-12] of ligand and complex haverbeecorded and the probable assignments
are given in the Table 2.The IR spectra of the demjndicate that the ligand behaves as
bidentate and co-ordinates to the metal via C=N suighonic acid group. The shift of tle
C=N andv S=O by 10-15cn in the complex indicate that these groups are iralin the
complexation. In the ligand band appearing at 3456° due to NH stretching remains
unaffected in the complex. The band due ©= N in the ligand at 1590 cthappeared at 1582
cm’ in the Zn complex thereby confirming the coordiima through the azomethine nitrogen
atom. The IR band at 1038 ¢nin ligand due to aromatic sulfoxide stretchingftsii
downwards in complex indicating the involvement @tygen of sulfoxide in complex
formation.. The appearance of bands in the fareffon at 429-409 cthin the complex may be
assigned to M-N frequency. Additional bands in twmplex in the region 615-608 &m
compared with IR spectra of free ligand has teveétibeen assigned to M-O frequency and new
band appeared at 1380 ¢iim complex might be due to chelate ring formaiiothe complex.

Table 1: Analytical data of Complex
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S. No. Composition of Color | Yidd | m.p Elemental Analyses (%) : Found
Complex (m-w.) % (Cal)
C H N M
1 Ci7H19N303S (345.42)| White 15€ | 52.71 3.05 11.05 —
2 (Ci7H19N303S), Zn White | 30 216C | 54.00 5.06 11.11 8.64
(756.22) (54.91) | (5.30) |(11.21) | (8.01)
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Table2: IR Absorption data of the Complex

Ligand and complex | v(NH)em-" |[v(C=N)cm- |[v(S=O)em-" | v(M-N)em | v(M-O)em-*
C17H19N303S 3456 1590 1038 - -
(C17H19N303SHZn 3452 1582 1023 425 615

As expected, Zn(ll) complex is diamagnetic. The ptax is suggested to be tetra-coordinated
probably having tetrahedral geometry based on #oalyl.R. and conductance data. On the
basis of above studies, following structure mayssigned to the Zn complex of Omeprazole.

NMR Spectra: The 'H NMR spectra [13, 14] of the ligand has the exgectharacteristic
signals. The Cglproton shows singlet at2.2 and O-CHCHs; proton até 3.5 ppm .The doublet
peak observed @t4.36 and 4.66 ppm is attributed to £jtlotons. In addition a multiplet peak at
3 6.9-8.3 may be due to aromatic protons and peakZ® ppm may be due to NH proton of
benzimidazole ring. Signals observed in the com@éxegion ofé 8.18-8.23 ppm due to
azomethine proton either remained unaffected dteshslightly to higher field with reference to
those of the parent ligand and the position ofaigiue to NH proton remains unaffected in the
complexes. The aromatic protons show downfieldtshif the complexes. These observations
support the follwing assigned structure to the clemp
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Figure 2: Structure of Omeprazole - Zn Complex
Scanning Electron Micrographs [S.EE.M.] : SEM of metal complexes indicate the presence of
well defined crystals free from any shadow of thetah ion on their external surface. The
representative micrographs of a) Ligand b) [Ardre shown in Fig. 3

15kV X85  200um 1675 MSMEMANITB 10KV X1,000 1m 1688 MSMEMANITB

Figure 3 : Scanning electron micrograph of Ligand and its Complexes
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X-Ray Diffraction: The crystallinity of the material was analyzed wKIRD with k- alpha
radiation The X-ray diffraction of Zn (Il) complesf Omeprazoleis studied . The observed 2
with relative intensity more than 10% are indexad have been used for evaluation. The X-ray
diffraction pattern of the complex with respectth@ir prominent peaks has been indexed by
using computer software 27. The above index meéheal yielded miller indices (h, k, 1) values,
unit cell parameters, volume of unit cell and spgoeup.The observed values fit well with
orthorhombic system.

Antimicrobial activity: The antimicrobial activity of the ligand and tlwemplexes were
determined by the disc diffusion technique [15]eTdompounds were screened in vitro against
bacteriaPseudomonas, Staphylococcus aurand two strain of fungiAspergillus nigerandA.
flavous A 1mg/ml solution in DMF was used. The standasdd was gentamycin sulphate. The
bacterium was maintained on nutrient agar and e anedia were incubated for different
microorganism culture tests. After 24h of incubatat 37°C for bacteria and 72h of incubation
at 25'C for fungi, the diameters of zone of inhibition rfhh thus formed around each disc
containing the test compound were measured actyratee Zn(ll) complex showes significant
activity against bacteri@seudomonagsnd Staphylococcus aurewsnd fungiAspergillus niger
and A. flavousas compared to ligand. These preliminary resultsvsthat the activity of the
ligand is enhanced when it is presented in the fofmmetal complex. In view of the foregoing
discussions, the high melting points and insoltjbih common organic solvents, the following
probable structure has been assigned to the Zaqfhplex of Omeprazole.

Table3: Antibacterial activity- zone of inhibition {in mm}

S. No. Compound P. Aeroginosa | S. Aureus A.niger | A. flavous
1. | Omeprazole 9.2 11.5 11.22 12.11
2. |ZnLy 11.7 13.3 12.80 19.00

MATERIALSAND METHODS

All chemicals used were of Analytical Grade. Puaenple of Omeprazole (molecular formula
C17H19N30O3S) with molecular weight 345.42 was obtained fromstho Pharmaceuticals Ltd.
Mandideep, Bhopal. Metal salt Zn@as of Merck Chemicals. The solvents used werdldibt
water and methanol. Metal-ligand ratio was cal@adatising Systronics digital conductivity
meter; IR Spectra were obtained from CDRI LucknowPerkin ElImer FTIR Spectrophotometer
in the range of 4000-400 ¢mNitrogen was determined by the Dumas method atphsr was
estimated by the Messenger’'s method. The elememtabanalyses of C, H, and N for ligand
were carried out with Thomas and Coleman AnalyzatdCErba 7106.

LIGAND — METAL RATIOTo confirm the ligand-metal ratio, conductometiication using
mono-variation method was carried out at 1 0.01 M solution of Omeprazole drug was
prepared in 70:30 mixture of methanol and watemil@rly, 0.02M solution of ZnCl2vas
prepared in the same solvent .The ligand was @draigainst metal salt solution using mono-
variation method. Conductance was recorded aftn addition. From the equivalence point in
the graph, it has been concluded that the commaxdtion has taken place in the ratio of 2:1
(L:M) .Stability constants and free energy changese also calculated by using Job’s method
[16] of continuous variation modified by Turner aAidderson [17].
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SYNTHESIS OF COMPLEXE®he complex was synthesized by mixing the sohgiof (70%
methanol-water) metal salt solution with that ajalnd in 1:2 molar ratio respectively and
refluxing the mixture for three and half hours. Whppt. of (OME)Zn formed was filtered,
washed with mixture of methanol and distilled wa{@0:30) and dried. Carbon, hydrogen,
nitrogen, metal and water were estimated microkyéinally at CDRI, Lucknow.

CONCLUSION

The ligand molecule acts as a bidentate ligand. sSpieetroscopic results show the involvement
of C=N and S=0 groups in coordination to the cémtr@tal ion. Tetrahedral structure for Zn(ll)
complex have been tentatively proposed. It is akeskthat the formed complex is a better anti-
bacterial agent in comparison to ligand.
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