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ABSTRACT

Binary and Ternary complexes of Transition metals (Co, Cu, Cr, Cd, Mn) and Inner
transition metals (Th, Ce, Gd) have been synthesized by reacting their metal salts with
antiulcer drug, namely Omeparazole (OME) and RNA bases namely
Uracil(URA)/Adenine(ADE). The complexes are colored solids which are insoluble in cold
water and fredly soluble in DMF, DMSO and Ethanal. In this study, these metal complexes
have been screened for their antibacterial activity towards Pseudomonas aeruginosa,
Pseudomonas diminuta, Escherichia Coli , Streptococus Faecali Bacterias and antifungal
activity towards Aspergillus Nidulans Fungi respectively .The results obtained were
compared with that of the parent drug .The study reveals that the metal chelates (complexes)
shows a remar kabl e resistance as compared with the parent drug.

Keywords. Omeparazole (OME), Uracil (URA) ,Adenine (ADE), Adcterial and
Antifungal activity.

INTRODUCTION

The Transition and Inner transition metal ionslarewn to have the Small radii and variable
coordination number ranging from 3 to 12, which m#tkem excellent spacers in assembling
fascinating metal organic frameworks. These metahplexes are of continuing interest
mainly due to their structural and catalytical prdjes and their application in diagnostic
pharmaceutical and laser technology [1 -6].Theyehlaeen found to exhibit anticancer and
fungicidal properties also [7]. In the lanthanidenplexes with various types of multidentate
ligand , the metal can achieve high coordinatioomber giving structural difference
responsible for their important properties.

Antiulcer drugs act by irreversibly blocking the hydrogen/potassiuadenosine
triphosphatase enzyme system (thékH ATPase, or, more common, gastpioton pump)
of the gastric parietal cell.In the present stuty ©meparazole (OME) ,anti ulcer drug with
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the molecular structure shown in figure 1 is usedme of the ligand for the formation of
ternary complex. Its chemical name is - (5-methoy-{{(4-Methoxy-3, 5-dimethy- 1-
pyridiny) methyl} sulfinyl}-IH-benzimidazole) [8]1l is a substituted Benzimidazole with
the capacity to inhibit gastric H+, K+, ATPaseg firoton transporting enzyme in the parietal
cells that secrete HCL in stomach (wolmark et &3)9

Fig 1: OMEPARAZOLE

As the interaction of metal ions with nucleobasgesof great interest because of their
relevance to the essential, medical or toxic bigagtof metal, where nucleobase molecule
can coordinate as exogenous ligands in metallopstefunction as cofactors in the
enzymatic systems and construct important celtiras e.g. RNA. [9]

Thus, the RNA bases namely Uracil and Adenineliscsed as the secondary ligand for the
formation of ternary complexes. Uracil is 2 Oxy-O4y pyrimidine or 2, 4 Pyrimidinedione
or 2, 4 - dihydroxy prymidine or 2, 4 pyrimidineotli It is naturally occurring pyramidine
derivative [10]. The base posses the N- and O- dbgands and their molecular structure is

shown in fig. 2
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Fig 2: URACIL

Adenine is a BI-Purin-6-amine with a variety of roles in biochetnjsincluding cellular
respiration, in the form of both the energy-ricleadsine triphosphate (ATP) and the cofactor
nicotinamide adenine binucleatide (NAD) and pro&wynthesis, as a chemical component of
DNA and RNA [11] and shown in figure 3.
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Fig 3: ADENINE

Bactericidal study, a part of a biological sciensgust over a century old. Bacteriology has a
close link with curative medicine in regard to firecise diagnosis and the rational treatment
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of microbial disease. It is closely concerned witle epidemiology and the control of
infection in any community where the transmissioml @isease producing capacity of the
infecting micro organisms may by facilitated by eammental or host factors.

In recent years it has been shown that, in mangsgcartain metal complexes of a drug are
proved more potent that pure drug The increaseoiangy is due to binding of a drug with
metal ions dressed it up with some special physkeamical properties helpful in its
biological activities; such as low dissociation stamt, special redox potential, electron
distribution and lipid solubility [12-16]. Takinghiconsideration the above in present study
some Metal complexes of Omeparazole with Uracilffide (synthesized in the study) have
been screened for their activity towards Bacteriaz \Pseudomonas aeruginosa,
Pseudomonas diminuta, Escherichia Coli, Streptococcus Faecalis and FungiAspergillus
Nidulans. The metal ions used for the present study and Her greparation of chelates
includes the essential elements required by the/[h@el8] .They are involved in wide
variety of biochemical functions in the body but shoacts as primarily in enzyme
system.[19-21]

MATERIALSAND METHODS

All the chemicals used throughout the course ofeerpental were either BDH or E merck
guality. Pure sample of Omeparazole is obtaimethfNosch lab, Hyderabad, India. The
ligand as well as metal complexes were analyzedtagdard methods. Material used are
Petri plates 90mm, synthesized metal complexe®®IE/URA/ADE ,Agar Base, Autoclave
,Incubator, Balance, pH meter Microscope ,Wate baetri dishes.

Preparation of the complexes

Binary and mixed ligand complexes of OME/URA/ADEre@@repared by refluxing aqueous
solution of metal salt with aqueous solution ofgsrlt of OME/URA/ADE in 1:1:1 molar
ratio for 3 or 4 hours over water bath [22-24]. Tdw@ution on refluxing gave insoluble
complex; [25-26].The complexes were stored itighit bottles.

The Antimicrobial activity of the ligand (OME, URANd ADE) and metal Complexes was
checked by disc diffusion technique.

The antibacterial activity of the metal salts, hidaand the corresponding complexes were
assayed simultaneously agaifseudomonas aeruginosa, Escherichia Coli, Pseudomonas
diminuta, Streptococcus Faecalis bacteria and the antifungal activity of the liganktal salts
and the corresponding metal complexes were tegi@dst the pathogenic fungAspergillus
Nidulans by paper disk method at room temperature .

The solvent used for making test samples and stdnglas alcohol and DMSO and were
evaluated at a concentration of Af) The disk formed by what man filter paper noaving
diameter 6 mm were soaked in the solution of comdotrhe zones of inhibition against all
the microorganisms were measured after 48 hoursabation in centimeters.

The composition of metal complexes was ascertaiyetbnducting conduct metric methods;
potentiometric methods; melting points were recdrad® a labotech apparatus and are
uncorrected .Spectra of isolate complex for NMRctjgewere recorded on bruker DRX-300
;chemical shifts are given in units relative to thiernal standard tetramethylsilane and refer
to chloroform-d(CDG).Infrared spectra were recorded on Varian 1000 RFTI
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spectrophotometer using KBr Pallets in the rangel@J0 cni to 400 cnl .Elemental
analysis of C,H,N was performed on a carlo erbaenbtO8 elemental analyzer.The Mass
spectra were done on a jeol SX-102 spectrophotonusiag argon as the FAB gas. Elico,
SL191 double beam uv-vis spectrophotometer is tmaecording u.v-vis spectra.

The antimicrobial agents are used for therapy séake depend upon for effectiveness upon
their capacity to inhibit the multiplication of ¢w kill the invading microorganism under the
condition which exist in vivo. The antiulcer drugcits complexes were screened in vivo for
the sensitivity test.

RESULTSAND DISCUSSION

Antimicrobial Study of Binary and Mixed ligand complexes of Inner transition metal
with OME and URA

The result of antimicrobial screening of the OMERAJ and its metal complexes and
synthesized complex with evaluated agaidsterugenosa, Escherichia Coli are given in
table 1-2 and figure 4 .

The binary complexes of OME with Th metal show macgvity as compared to parent drug
OME, where as binary complex of Ce and Gd show sinsamilar effect as OME with
E.Coli. Ome inhibits the 0.7 cm inhibition zone kvRseudomonas species. The complexes of
Th, Ce ,Gd with OME shows moderate inhibition atyivas compared to Ome for
Pseudomonas species.

In case of uracil the antibacterial activity inCBli is much lowered as compared to free
metal ions, but its binary complexes showed man&ibitory activity .for ex. Complex of Th
& uracil shows 1.2 cm inhibitory zone.

1.6+

1.4+

1.2

Inhibition Diameter (cm)
o
[oe]

Metal ion OME URA M-OME M-URA M-OME-URA

ETh @Ce OGd

Fig 4. Comparison of Sensitivity Test of Omeparazole, Uracil & Their Complexes against E.Coli Culture

The binary complexes of Th &Gd with uracil showgter acivity with pseudomonas as
compared to pure uracil and cytosine, but the cergd of Ce has shown the similar
inhibition zone of .7 cm.
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In case of ternary complexes of metals with OMEu#&cil, Th complex shows higher
inhibition area of 1.5 cm .The moderate activitysvghown by ternary complexes Ce and Gd.

Fig. 3.1 Effect of Th on P. arugenosa

Fig 3.2 Effect of OME on P. arugenosa

Fig. 3.3 Effect of Th-OME on P. arugenosa

Table : 1 Sensitivity Test of Omeparazole, Uracil & Their Complexes against E.Coli Culture

S No Inhibition Diameter (cm)
T Metal ion | OME | URA | M-OME | M-URA | M-OME-URA
1 Th 0.9 0.7 0.7 1 12 15
2 Ce 0.8 0.7 0.7 0.8 1 0.9
3 Gd 16 0.7 0.7 0.7 13 1

Table: 2 Sensitivity Test of Omeparazole, Uracil & Their Complexesagainst P.arugenosa Culture

S No Inhibition Diameter (cm)
T Metal ion | OME | URA | M-OME | M-URA | M-OME-URA
1 Th 0.9 0.7 12 0.6 11 0.6
2 Ce 0.8 0.7 12 0.7 0.7 0.7
3 Gd 0.6 0.7 12 0.6 12 0.7
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Antimicrobial Study of Binary and Mixed ligand complexes of Transition metal with
OME and ADE.

The result of antimicrobial screening of the OMADE and its metal complexes and
synthesized complex  witBtreptococcus Faecalis, Pseudomonas diminuta bacteria and
Aspergillus nidulans fungus shown intable 3-5 and figure5.

In Streptococus Faecalis culture The binary comgdesf Ome with Cd(ll) metal ion show
no inhibitory activity Where as binary complex of( metal ion show less inhibitory
activity as compared to parent drug Ome. But Mn(@o(ll), Cu(ll) shows higher
antibacterial activity. In Pseudomonas diminutaiwel the binary complexes of ome with
Mn(ll), Co(ll) metal ion show on inhibitory actiyit where as binary complexes of
Cr(11),Cd(ll),Cu shows higher Antibacterial actiyit

In of Streptococcus faecalis culture the terneoyplex of ome with cd(ll) show less
inhibitory activity as compared to parent drug oMéhere as Cu(ll) show similar effect as
ome with Streptococus Faecalis culture. But Mn@ir(Il), Co(ll) show higher antibacterial
activity. In Pseudomonas diminuta culture the terr@mplexes of ome with Co(ll) metal
ion show on inhibitory activity where as in binacgmplexes of Mn(ll),Cr(Il),Cd(ll),Cu
shows higher Antibacterial activity.

The Order ofnhibition zone are-
Co(I)<Cd(Ih<Mn(I)<Cu(Ih<Cr(ll).

Table: 3 Senditivity Test of Omepar azole, Adenine & Their Complexes against Streptococus Faecalis Culture

S No Inhibition Diameter (cm)
T Metal ion | OME | M-OME | M-OM E-ADE
1 Cu 15 0.8 1.6 14
2 Co 1.6 0.8 2.3 15
3 Cr 1.2 0.8 1.0 18
4 Mn 1.2 0.8 1.6 1.6
5 Cd 2.0 0.8 - 13

Table: 4 Sensitivity Test of Omeparazole, Adenine & Their Complexes against Pseudomonas diminuta Culture

S No Inhibition Diameter (cm)
T Metal ion | OME | M-OME | M-OM E-ADE
1 Cu 1.1 0.8 1.1 1.8
2 Co 1.6 0.8 - -
3 Cr 1.2 0.8 1.6 19
4 Mn 1.2 0.8 - 12
5 Cd 2.0 0.8 1.7 15

In Aspergillus nidulans culture the binary compt#ome with Co (Il) show similar effect as
parent drug ome with Aspergillus nidulans cultweéhere as Mn (ll), Cr (ll), Co(ll), Cu
shows higher Antifungal activity.

Higher anti microbial activity of certain metaraplexes than the original drug is due to the
fact that complexation with metals imparts somearngmt characteristics to the drug which
are helpful in its biological activity e.g suchlagv dissociation constant(strong metal ligand
bond), special redox potential, electron distribntand lipid solubility. It also helps in the
natural process of bond formation and bond cleaaage the group transfer reaction.
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Table: 5 Sensitivity test of Omeparazole, Adenine & Their Complexes against Aspergillusnidulans Culture

S No Inhibition Diameter (cm)

T Metal ion | OME | M-OME | M-OME-ADE

1 Cu 1.6 0.5 1.9 2.0

2 Co 2.0 0.5 1.8 2.1

3 Cr 1.8 0.5 2.0 1.9

4 Mn 14 0.5 1.9 2.3

5 Cd 1.0 0.5 2.0 2.2

2.5
—)
§ 2
}'{ O Cu
E 1.5 m Co
5 O Cr
5 1 - 0O Mn
5 m Cd
ﬁ o I]
O T T
Metal ion OME M-OME M-OME-
ADE

Fig 5. Comparison of Sensitivity Test of Omeparazole, Uracil & Their Complexes against E.Coli Culture

As a result, the metal complexes has increasedidnraf action and possess enhanced blood
concentration, which may probably be due to a coaipeely faster diffusion of the metal
chelate and through the organism due to its mpeeséluble (more covalent metal to ligand
bond) on being coordinated with the metal ion forgnstable chelates.The higher biocidal
activity of the metal chelate may also due to tbmloined bioactive effect of the metal and
the ligand and the higher concentration of thenidyan the chelate.

The antigrowth (inhibition) of the bacteria may dh@e to the exchange of trace metal of the
metalo-enzyme with the metal ions of the chelateden test and/or due to steric control of
the encumbered and bulky chelate molecule. Thdtretthe present study clearly indicate
formation of chelates with involvement of N and ©ra in metal to ligand bond resulting in
a sufficient high covalent nature of chelate molesw@and hence lipid solubility. The activity
of adrug depends on its bioavailability, which umrt depends, apart from other factors, upon
its particle size. It has been shown that the reoluc in particle size increases the activity, it
increases the solubility of the drug and hencéiiavailability. It is evident to note that the
complexes having particle size leads to note thatcdomplexes having micro particle size
leads to higher solubility and activity.

CONCLUSION

The results of biological screening indicate thainplexes are more active than free ligand.
Increased activity of the complex can be explainadthe basis of chelation theory .If the
orbital of each metal ion overlaps the ligand a@bitncreases which enhances the
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lipophilicity of complexes due to delocalizatioh 1 electron in the chelate ring. This may
be due to higher stability of the metal complexitttze drug.
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