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Abstract

Metal (I11) complexes of mixed-ligand trimethoprim (TMP) and 2,2'-bipyridine (bipy) with
the formular [M(TMP)(bipy)X].nH,O, where M = Mn(ll), Co(ll), Ni(ll), Cu(ll), Fe(ll),
Zn(ll) and X= CI/SO4, were synthesized and characterized by percentage metal, infrared,
electronic spectroscopies, room temperature magnetic moments, melting points,
conductance measurements and elemental analysis. The infrared spectral data showed TMP
as a bidentate ligand bonding to the metals via the N atom of the pyrimidine amino group
(3412-3300 cm?) and nitrogen atom of the azomethine moiety (1666-1639 cm-1) while the
bipy bonded through the diimine nitrogen atoms (1593-1404 cm). The electronic spectral
data and magnetic moments indicated that the metal (II) complexes have octahedral
geometries and were monomeric. The molar conductance of the complexes in the range 24-
40 Q-1cm? mol= confirmed their non-electrolytic and covalent nature. The antimicrobial
studies showed that the complexes were Inactive towards the tested fungus Candida
albicans, but possessed good antibacterial activities. The observed trend for the antibacterial
activities displayed by the complexes was in the order Mn >Zn > Cu > Fe > Co ~ NI thus
making [Mn(TMP)(bipy)Cl,].2H,O the most biologically active among them. It was also
observed that antibacterial activities exhibited varied directly with concentration as the
highest activities were observed at the highest concentration of 40 mg/mL.

Keywords: Trimethoprim, 2,2'-bipyridine, Mixed- ligands, Antimicrobial, Metal Complexes,
Heterocycle.

Introduction

Trimethoprim (TMP) (Fig. 1), chemically known as 5-(3,4,5-trimethoxybenzy
l)pyrimidine-2,4-diamine and a chemical analogue of a broad-spectrum antimicrobial
agent used in prophylaxis treatment and urinary tract infections.
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Among the nitrogen heterocycles, 2,2-bipyridine (bipy) (Fig. 2) have been
widely used as a chelating donor site due to Its robust redox stability and
relative ease of fuctionality?®.
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Fig. 1. Trimethoprim
Fig.2: 2,2°-bipyridine)

Biological applications, thermal stability, antitumor effect and bactericidal effect
of mixed-ligand complexes involving heterocyclic bases such as pyridine, 2,2'-
bipyridine, o-phenanthroline, have been reported 1°-11,

Here we present , mixed-ligand complexes of trimethoprim and 2,2’-bipyridine,
their synthesis, characterisation and antimicrobial activities against some selected
microorganisns

Materials and methods: Trimethoprim was a gift from Bond pharmaceutical
Companies, Awe, Oyo State Nigeria. While other chemicals and reagents were

obtained from Sigma Aldrich.

Physical measurements: The electronic spectra of the complexes in DMSO
were recorded on a Perkin-Elmer Lambda 25 Spectrophotometer and infrared

Synthesis of Metal Complexes of [M(TMP)(bipy)X].nH O, where X= CI
/SO4 ; M = Ni, Cu, Co, Mn, Fe, Zn

TMP
1mmol

+ Dbipy
1mmol

[M(TMP)(bipy)Cl,].nH,0 + yH,O [M(TMP)(bipy)SO4;.nH,0 + yH,0

Results and discussions

The complexes Figures 3 and 4 exhibit variety of colours with their
percentage yields ranging from 36 — 98% . The complexes are soluble mainly
In DMF and DMSO and are non-electrolytes with low values of the molar
conductivity in the range 24-38Q'cm?mol-!

IR studies

From the infrared spectral data, TMP and bipy behaved as bidentate ligands
with TMP bonding to the metals via the N atom of the pyrimidine amino
group (3412-3300 cm-1) and nitrogen atom of the azomethine moiety (1666-
1639 cm-1) while the bipy coordinated through the diimine nitrogen atoms
(1593-1404 cm-1).

Electronic spectra, magnetic moment studies and conductivity .
Electronic spectra and the magnetic momenta data indicated that all the
metal (Il) complexes were monomeric and octahedral. The molar
conductance measurements in the range 24-38Q-cm?mol-* confirmed their
non-electrolytic and covalent nature.
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Antimicrobial studies :

The antimicrobial studies showed that the complexes were inactive towards the
tested fungus but possessed good antibacterial activities. The observed trend
for the antibacterial activities was in the order Mn >Zn > Cu > Fe > Co ~ Ni
thus making [Mn(TMP)(bipy)CI2].2H20 the most biologically active. It was
also observed that antibacterial activities exhibited varied directly with
concentration as the highest activities was at the highest concentration of 40
mg/mL.

Conclusion

Mixed-ligands complexes of trimethoprim (TMP) and 2,2'-bipyridine (bipy)
of Co(ll), Cu(ll), Fe(ll), Mn(ll), Ni(ll) and Zn(ll) were synthesised and
characterised spectroscopically. The infrared spectra data, showed TMP and
bipy as bidentate ligands with TMP bonding to the metals via the N atom of
the pyrimidine amino group and nitrogen atom of the azomethine moiety
while the bipy coordinated through the diimine nitrogen atoms. The electronic
spectra data Indicated that monomeric and octahedral geometries for all
complexes and their low conductivity measurements showed they are non-
electrolyte. were monomeric and octahedral and the conductivity. The
complexes and their ligands did not show antifungal activity but the observed
antibacterial trend was In the order Mn >Zn > Cu > Fe > Co ~ NI thus making
[Mn(TMP)(bipy)CI,].2H,0O the most biologically active among them.
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