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a b s t r a c t

Toxicity-related problems, drug resistance and broad spectrum of action have hindered the success path-
way of platinum antitumor chemotherapeutic drugs, although the survival rates for patients suffering
from solid cancers treated by platinum drugs, notably ‘cisplatin’ is considerably high. Therefore, many
non-platinum metal-based chemical entities are gaining attention and have also entered preclinical test-
ing and clinical trails, yet at a later stage they fail to qualify as drugs and consequently, there is lot of set-
back to pharmaceutical R&D’s. Thus, there is a quest for the design of novel metal-based efficacious
cancer chemotherapeutics exhibiting a different mode of action of cell death at the molecular level.
Among the non-platinum metal-based drugs, organotin compounds have proven their worth in effective
management of toxicity issues and specific targeted drug uptake only by the cancerous cells leaving the
healthy cells unaffected (apoptosis). Herein, we reflect the progress made in the past decade by organotin
compounds as antitumor chemotherapeutic agents (it was observed that more than 50% of organotin
compounds show high cytotoxic activity but surprisingly have not entered clinical trails) and explore
the landmarks for their future projections in drug industry.
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1. Introduction

The serendipitous discovery of cisplatin by Barnett Rosenberg in
1960s, and later its approval by FDA in 1976 as antitumor drug
[1,2] for treating solid malignancies stimulated research interest
in medicinal inorganic chemistry using other metal complexes as
new therapeutic agents in the treatment of various chronic dis-
eases. The impact of cisplatin has been nothing short of phenome-
nal. It is effective against a spectrum of human tumors, particularly
testicular cancer (against which it is 100% curative if cancer is
detected early), ovarian cancer, lung, head and neck and advanced
bladder cancers [3]. In spite of therapeutic success, its clinical use
is severely hindered by adverse side effects, systemic toxicity and

intrinsic resistance [4]. Although the second generation platinum
complexes with fewer side effects viz., carboplatin, nedaplatin
and lobaplatin (more recently oxaliplatin is found to be first-line
treatment for colorectal cancer) were introduced [5], nevertheless,
two major challenges for platinum drugs still remained (i) severe
side effects that were typical of heavy metal toxicity, and (ii) the
development of drug tolerance by the tumors [6]. With the aim
to improve the problems associated with the use of platinum com-
pounds as therapeutic agents, a substantial investigation of other
non-platinum metals (Au, Ag, Cu, Ti, Ga, Co, Ru and Sn) was under-
taken [7]. In a study conducted by National Cancer Institute, NCI,
with respect to cytotoxicity tests of metal-based compounds
against leukemias P388 and L1210; tin-containing compounds
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