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1. PHD PROJECT DESCRIPTION (4000 characters max., including the aims and work plan, all in 
English)  

 
Project title: Rational design of platinum or ruthenium complexes with modified triazole 

ligands as novel promising materials for chemotherapy 

1.1. Project goals 

 

The aim of this proposal is to develop the methodology for the synthesis of novel platinum and 

ruthenium complexes with modified triazoles as non-leaving ligands. After the successful synthesis 

of the complexes, a full spectroscopic characterization (in the solid state  

and in a solution) will be performed. Subsequently, the applicability of these complexes  

in chemotherapy will be determined. 

 

1.2. Outline 

 

Over the past 40 years, platinum complexes have received much attention from researchers due to 

their potential antitumor activity. Currently, bifunctional platinum(II) complexes such as cisplatin, 

carboplatin and oxaliplatin are commonly used as drugs for various types of human cancer 

treatment [1,2]. However, their intensive application in the clinical treatment has been limited  

by several factors; i) adverse side effects, ii) low water solubility, and iii) relatively poor activity  

in certain types of cancer [3,4]. These clinical difficulties have motivated researchers to search for 

new perspectives in designing  metallodrugs with improved pharmacological properties, 

particularly the increased selectivity on cancer cells and minimized risk of side effects. The main 

attention in the rational coordination compounds design is focused on modifications in either  

the carrier ligands, the leaving ligands, or the application of another central atom (e.g. Ru, Ir). 

According to recent studies, from the medical point of view, ruthenium complexes constitute a new 

family of promising metal-based anticancer drugs [5-7]. They are particularly attractive in the 

metastatic tumors treatment due to their three main properties i) ligand exchange rates, often 

comparable to those of platinum complexes, which can be tuned by coordinating appropriate 

ancillary ligands; ii) under physiological conditions, the accessibility of these complexes in several 
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oxidation states; iii) the ability of ruthenium ions to mimic the behavior of iron ions when binding 

with certain (main) biological molecules, including serum transferrin and albumin. Currently, some 

of them are being tested as drug candidates in clinical trials [5-7]. Despite the numerous in vitro 

and preclinical investigations, the final targets and the mechanisms through which ruthenium(III) 

complexes exert their antitumor effects remain poorly understood.  

 

1.3. Work plan 

 

• Synthesis and purification of novel platinum and ruthenium compounds; 

• Spectroscopic characterization (1H, 13C, 15N, 195Pt NMR, X-ray, EPR, IR, MS) of novel coordination 

compounds;  

• Estimation of the partition coefficients and in vitro antiproliferative activity;  

• Evaluation of antitumor properties of the fabricated  inorganic materials based on studying their  

ability to interact with glutathione and biomolecules (albumine and DNA); 

• Investigation of the new complexes influence on the cell cycle distribution, apoptosis/necrosis 

mechanism and their ability to produce ROS. 
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1.5. Required initial knowledge and skills of the PhD candidate 

 

• Basic understanding of: coordination and bioorganic chemistry, spectroscopic methods 

(especially NMR, EPR, IR, UV-Vis); 

• Motivation  to learn new techniques and methods, 

• Eager to work hard, 

• The ability to cooperate in a team, 

• Analytical thinking. 

1.6. Expected development of the PhD candidate’s knowledge and skills 

 

• Time management and setting priorities; 

• Learning of advanced experimental techniques; 

• Drawing Logical Conclusions from Experimental Data. 

 

  




