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Alizarin as a selective carrier in cytotoxic Pt(II) complexes toward Triple Negative
Breast Cancer (TNBC)
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Abstract

The lack of tumor selectivity, the associated side effects and acquired drug resistance have greatly
limited the therapeutic application of platinum-based drugs. With the aim to improve cancer therapy, a
wide range of functional Pt(II)-based drugs have been studied by applying different synthetic
strategies.  Among them, a rational choice of the leaving group has also been proven to deeply influence the
cytotoxicity of the platinum-based chemotherapeutics.  The use of O,O leaving groups different from the
popular dicarboxylates for the synthesis of platinum complexes and endowed with a new biological
profile, remains largely unexplored. Here, the catechol moiety in alizarin as a dichelating O,O leaving
ligand was exploited as selective carrier for the synthesis of Pt(II) complexes toward TNBC able to exert
a cytotoxic DNA metalation. To complete the coordination sphere of the platinum centre, a series of
(N^N) spectator ligands was selected with to probe the influence of the structural and electronic
features of the ligands on the cytotoxic activity. Within the series, 8-aminoquinoline-based Pt(II)
complex proved the most cytotoxic toward TNBC cell line with an IC  of 10.49 ± 1.21 μM, thus
attesting that the cytotoxicity effect is strictly correlated to the proper choice of the diamine ligand
whereas replacement of the two chloride ligands with alizarin makes these compounds far more
selective for DNA than for proteins, as demonstrated by ICP. These results were further confirmed by
computational and ESI-MS interaction studies with model proteins and DNA fragments, mimicking
potential biological targets. 
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