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a b s t r a c t

The design of metal-based chemotherapeutic drugs depends on choice of ligand framework, therefore,
metals incorporated in a bioactive ligand scaffold hold promise for the improved pharmacokinetic profile
and better efficacy of drugs. In this context, glycosylated-organotin(IV) antitumor agents are attractive
and prove the state-of-the-art design for chemotherapy due to organotin-induced cytotoxicity. In recent
years, many organotin(IV) complexes with glycosylated appendage have been developed and screened
in vivo and in vitro for cytotoxic properties; the results exhibited high anticancer activity which could
be attributed to the fact that glucoconjugation (anticancer therapeutic entity is linked to glucosamine,
glucose or other sugars) improves cancer targeting and selectivity. However, there is a scarcity of data
validating the mechanism of cell uptake and in vivo pharmacokinetic response of organotin(IV) glycocon-
jugates. Herein, we describe new leads in the synthetic design and validation of mechanistic pathway of
tumor-targeting biologically active glycosylated-organotins, with a focus on the chemical and biological
developments.
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1. Introduction

World Health Organization (WHO) defines cancer as a leading
cause of death worldwide, accounting for 7.6 million deaths in
2008 and anticipated to claim the lives of approximately 13 million
people by 2030 [1]. Changes, or mutations, in the genetic material
of normal cells can disrupt the balance of factors governing cell
survival and division, causing the uncontrolled and pathological
proliferation of abnormal cells which lead to cancer- a life-threat-
ening disease. Chemotherapy is the primary mainstay treatment
modality against cancer, which was initially fueled by the early
discovery of bacteriostatic and anticancer properties of ruthenium
polypyridyl complexes by Francis Dwyer in the 1950s (Fig. 1) [2]
and later strengthened by the serendipitous discovery of the anti-
proliferative activity of a platinum complex- cis-diamminedichlo-

roplatinum (II) (cisplatin [CPT]) by Barnet Rosenberg in 1969
(Fig. 2) [3]. Since the approval of cisplatin, in 1979 [4] as a chemo-
therapeutic drug for treating solid malignancies, several second
generation platinum analogues have been screened as potential
antitumor agents, but of these, only two (carboplatin and oxalipl-
atin) have entered worldwide in chemotherapeutic regimens
(Fig. 2). Potentially, these complexes exhibit a broad antineoplastic
spectrum and, in combination with other chemotherapeutic
agents, could be highly effective in testicular, ovarian, colorectal,
cervix, and lung cancers [4,5]. Regardless, the clinical and commer-
cial success of current platinum drugs, downsides associated with
them, especially the systemic toxicity and drug resistance have
stimulated an extensive search for unconventional chemothera-
peutic strategies [6–10].

In this context, organometallic compounds provide versatile
platforms for anticancer drug design. Since organometallic
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Fig. 1. Dwyer Ru(II) compound.
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Fig. 2. Pt-based anticancer complexes cisplatin, carboplatin and oxaliplatin
(approved for worldwide clinical use).
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