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Abstract

The use of metals in therapeutic drugs have become increasingly important over the last couple of decades resulting in a variety of
exciting and valuable drugs such as cisplatin and auranofin. The coordination chemistry of metallodrugs is strongly dependent on under-
standing the thermodynamics (equilibria and structures) and kinetics of the reactions of metal complexes under physiological relevant
conditions. In this review, biocoordination chemistry of several metallodrugs (gold antiarthritic, silver antibacterial, vanadium antidia-
betic and bismuth antiulcer, drugs) and their possible mechanism of action has been described. Various structure–activity relationships
and biochemical aspects of metal binding to cellular targets have been explained. Advances in the bioinorganic chemistry are crucial for
improving the design of these compounds to reduce toxic side effects and to understand their mechanism of action.
� 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

The field of bioinorganic chemistry, which deals with the
study of role of metal complexes in biological systems, has
opened a new horizon for scientific research in coordina-
tion compounds. A large number of compounds are impor-
tant from the biological point of view. Some metals are
essential for biological functions and are found in enzymes
and cofactors required for various processes. For example,
hemoglobin in red blood cells contains an iron porphyrin
complex, which is used for oxygen transport and storage
in the body. Chlorophyll in green plants, which is respon-
sible for photosynthetic process, contains a magnesium
porphyrin complex. Cobalt is found in the coenzyme
B12, which is essential for the transfer of alkyl groups from

one molecule to another in biological systems [1]. Metals
such as copper, zinc, iron and manganese are incorporated
into catalytic proteins (the metalloenzymes), which facili-
tate a multitude of chemical reactions needed for life [2,3].

Some metals have been used as drugs and diagnostic
agents to treat a variety of diseases and conditions
[2,4–7]. Platinum compounds, cisplatin (cis-[Pt(NH3)2Cl2]),
carboplatin and oxaliplatin are among the most widely
used cancer therapeutic agents [8–10]. Gold drugs, myocri-
sin and auranofin are used for the treatment of rheumatoid
arthritis [4,11,12]. Another important aspect of medicinal
inorganic chemistry is the development of radiopharma-
ceuticals and diagnostic agents [4,5,13]. A technetium
radiopharmaceutical, cardiolite supplies 99mTc, which is
selectively taken up by myocardial tissue and is used to
image the heart [4,14]. 186Re/188Re has been identified as
important radionuclides with therapeutic potential
[13,15]. The use of lanthanides and transition metals
(Gd,Fe,Mn) as paramagnetic contrast agents for magnetic
resonance imaging is becoming more exciting, with the
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