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Some naturally occurring phenolic acids and analogues, such as caffeic and gallic acids,
are known to display a wide variety of biological functions, in addition to their primary
antioxidant activity, which are mainly related to modulation of carcinogenesis.'”
Indeed, many phenolic compounds have been investigated for their potential use as
cancer chemopreventive agents.” Caffeic acid and chlorogenic acid exhibit antioxidant
activity in vitro. and have been shown to have multiple pharmacological properties
including ant1 -inflammatory, antimetastatic, antitumorigenic and inhibition of HIV
replication.” Further, several studies have identified caffeic acid to be an inducer of
apoptos1s in cancer cell lines and capable of tumor growth inhibition and regression in
animals.”

The biological activities of the catechms have been reported to be influenced by metal
ions, especially by transition metal ions.’

Caffeic acid (H;CAF) possesses two possible chelating sites in competition: the
catechol (ortho-dihydroxybenzene) and the carboxylic acid functions. These two
functions are the major ligands of humic substances able to coordinate metal ions.

This work deals with the synthesis, the chemical characterization of the newly
synthesized potential anti-tumor dibutyltin(IV) complexes containing caffeic acid ligand
[BuxSn(IV)HCAF], and the individuation of possible specific cytotoxic action on tumor
cells. The coordination environment at the tin center was investigated spectroscopically
through a series of techniques, both in solid and solution phases. The present study
concentrates on the evaluation of the growth inhibition and cytotoxic activity of
Bu,Sn(IV)HCAF towards a human cancer cell lines (HCT116 colorectal cancer, MDA -
MB-231 breast cancer and HepG2 hepatocarcinoma). Caffeic acid and precursor
dibutyltin(IV) chloride (Bu,SnCl,) were also considered for comparison. The effect of a
variation in structure of Bu>Sn(IV)HCAF found to lead to a clear change in the
respective antiproliferative properties: Bu,Sn(IV)HCAF induces loss of viability in
HCT116, MDA-MB-231, HepG2; moreover, the complex shows only moderate effects
in non-tumor Chang liver cells. Bu,Sn(IV)HCAF exerts lower cytotoxic activity than
Bu,SnCl,, suggesting that the binding with caffeic acid modulates the marked cytotoxic
activity exerted by Bu,SnCly; Bu;Sn(IV)HCAF displays a considerably more
pronounced antitumoural effect towards both cell lines than caffeic acid. We also
demonstrated that cytotoxic activity was associated with the induction of apoptosis.
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