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AIMS AND OUTLINE OF THE THESIS 
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This thesis is divided in two sections, exploring two different approaches to develop and validate 
potential anticancer agents, organic compounds and experimental metal complexes, to target 
different proteins and unravel or gain insights on the mechanism of action.   

AIMS: 

PART A: INHIBITORS OF P53/MDM2 INTERACTION: 
 

To design and synthetize potent inhibitors of the p53/MDM2 interaction. 
To establish a structure activity relationship and validate their affinity towards the receptor, 
comparing the new series of compounds with previously described inhibitors. 

PART B: BIOLOGICAL ACTIVITY OF VARIOUS FAMILIES OF METAL COMPLEXES 
 

To evaluate in vitro the toxicity of the different families of metal complexes in human cancer 
cell lines to determine their potential as anticancer agents 
To evaluate the toxicity of potential anticancer metallodrugs in healthy tissue using rat 
precision cut liver and kidney slices.  
To study the mechanisms of transport of well-known and new metal based drugs using rat 
precision cut kidney slices. 

 

OUTLINE 
 

In chapter 1, an introduction about the main topics disclosed in this thesis is given, including basic 
background about cancer, currently used chemotherapeutic strategies and different kinds of targets, 
like protein families and DNA. A main focus is directed to small molecule inhibitors of protein-protein 
interactions with oncological importance, such as p53/MDM2, BCL-XL/BH3, XIAP/SMAC interactions. 
Additionally, an overview of the use of metals and metal complexes through history, and metallodrugs 
used currently in the clinic, their mechanism of action, with emphasis on cisplatin and experimental 
gold complexes. 

Chapter 3 is a systematic review of p53/MDM2 interaction inhibitors, with emphasis on 
crystallographic structures and observed binding modes for different types of scaffold, their properties 
as well as preclinical and clinical studies of these small molecules and peptides. General guidelines for 
design of inhibitors based of the structural data, including conserved water molecules are given. 

Chapters 4 and 5, describe the chemical synthesis of a new class of p53/MDM2 inhibitors, designed 
based on previously described compounds. For this we used our pharmacophore based virtual 
screening platform ANCHOR.QUERY as a tool to obtain multicomponent reaction scaffolds to 
antagonize p53-MDM2, binding specifically to the deep hydrophobic pockets of MDM2 on which the 
p53 protein binds as a helix. Chapter 4 describes the design and biochemical evaluation of the affinity 
of macrocyclic compounds that contain the same anchoring moiety predicted by our in-house 
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software and an aliphatic handle to cover a large hydrophobic surface area formed by MDM2Tyr67, 
MDM2Gln72, MDM2His73 MDM2Val93 and MDM2Lys94, increasing the affinity to the receptor. Chapter 5 
presents the synthesis and biochemical evaluation of the affinity of a new class of 1,2,3-trisubstituted 
bis(indoles) heterocycles derivatives designed to mimic the three key p53’s aminoacids for the binding 
with MDM2, and an extra interaction over MDM2Val93. 

Chapter 6 examines the toxicity in cancer cells and in healthy tissue of a series of gold compounds 
synthetized as bifunctional compounds to act as chimeric compounds combining the cytotoxicity of 
gold and the drug-resistance reduction of a lansoprazole moiety through the decrease of the acidic 
microenvironment in cancer cells. The toxicity assessment was performed in an ex-vivo model, using 
rat precision cut kidney and liver slices, to determine the toxicity profile and was compared with the 
formerly reported toxicity in cancer cells. Classical pathways involved in cellular stress were studied to 
get insight in the mechanism of action. 

Chapter 7 studies the mechanisms of uptake as well as toxicity of cisplatin in comparison to a cytotoxic 
cyclometallated gold(III) compound in precision cut kidney slices. The involvement of the Organic 
Cation Transporters (OCTs) in the uptake mechanism of cisplatin was studied using specific OCT 
inhibitors.  

In chapter 8, a series of organometallic N-heterocyclic carbene (NHC) complexes was synthesized and 
characterized. The cytotoxic activities of the compounds were tested in 4 human cancer cell lines and 
their toxicity in healthy tissue was determined using rat precision cut kidney slices as a tool to 
determine the potential selectivity towards cancer cells. 

Finally, the outcome of the work presented in this thesis is summarised and discussed in chapter 9. 
Additionally, future perspectives are included for the development and study of potential anticancer 
compounds, including the use of Precision Cut Tissue Slices to assess the possible undesirable side 
effects and toxicity in healthy tissue.   
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