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Platinum complexes as potential prodrug in cancer therapy
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INTRODUCTION & AIM

SYNTHESIS OF OXALIPLATIN PT(IV) PRODRUGS

Current platinum-based anticancer therapies are often hindered by severe side effects, drug WITH ANTI-INFLAMMATORY MOIETIES

resistance (including efflux transporter mechanisms), and poor cellular targeting. To address
these challenges, this research focuses on the design of multifunctional Platinum(IV) prodrugs.
By utilizing a platinum(IV) scaffold—obtained through the oxidation of precursors like
cisplatin or oxaliplatin—we have developed a strategy to conjugate bioactive inhibitors via
carbonate or carboxylate bridges. These complexes are designed to remain stable until they
encounter intracellular reductants, which trigger the release of both the cytotoxic Platinum(II)
species and the synergistic bioactive inhibitor.

The primary aims of this study are:

The synthesis of these novel axial mono-oxaliplatin-platinum(IV) complexes was carried out through
a streamlined three-step reaction sequence:

1. Oxidation: The initial oxaliplatin-Pt(II) precursor 1s oxidized to create a reactive oxaliplatin-
Pt(IV) intermediate.

2. Activation of NSAID Moieties: The carboxylic acid groups of the anti-inflammatory agents are
converted 1nto reactive N-hydroxysuccinimide (NHS) esters wvia reaction with N-

. . . . hydroxysuccinimide.
1t th d ch t f 1 Pt(IV 1 NMR . . . . o . .
O SYMINESIZE And CRAracterize a Serles 01 NOVE (IV) complexes using > THASS 3. Esterification: The activated NSAID-NHS ester reacts with the oxaliplatin-Pt(IV) intermediate to
spectrometry, XRD, and electrochemical techniques. vield

1o evaluate the dual-action mechanism where the metal-ligand bonds are cleaved within the
cellular environment.

1o assess biological efficacy in vitro against the MDA-MB231 breast cancer cell line, providing
a basis for overcoming conventional platinum drug limitations.
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the final axial mono-oxaliplatin-Pt(IV) complex.
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Fig. 2. Fluorescence emission spectra of DNA with SYBR Green, collected using an excitation
wavelength of 495 nm in the presence of varying concentrations of complexes. Conditions: 2 uM Fig.3. Cytotoxicity Evaluation of Pt(IV)-oxali Complexes in Breast Cancer Cell Lines:

A. Cytotoxicity evaluation of (Fenbufen)-(OH)-Pt(IV)oxali complex in the B9549 and MDA-
MB-231 cell line
B. Cytotoxicity evaluation of (Oxaprozin)-(OH)-Pt(IV)oxali complex in the B9549 and MDA -

calf thymus DNA, Tris-HCI1 buffer (pH 7.4), room temperature. Ligand concentrations are
indicated 1n the figure legend.

MB-231 cell line
CONCLUSIONS C. Cytotoxicity evaluation of Oxaliplatin in the B9549 and MDA-MB-231 cell line
D . . . . .

. Evaluation of the efficacy of combined treatment with oxaliplatin and free ligands (mixture)
in the MDA-MB-231 cell line.

Novel axial mono-oxaliplatin-Pt(IV) prodrugs with Fenbufen and Oxaprozin moieties were successfully

synthesized and confirmed via NMR and HRMS. Fluorescence assays showed that the complexes _
effectively interact with DNA, supporting their intracellular targeting mechanism. Cytotoxicity tests on ACKNOWLEDGMENT
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