
 

 

Synthesis of reversible covalent inhibitor candidates targeting 
nucleotide excision repair proteins to overcome cancer drug 

resistance 

 

Carola Velti  

 

Alkylating agents are potent chemotherapeutic compounds, but their non-selective nature can 
harm healthy tissues. DNA repair mechanisms like nucleotide excision repair (NER) are 
crucial for cellular health. Targeting the Xeroderma Pigmentosum Complementation Group 
G (XPG) endonuclease, a key player in NER, is thought to be able enhancing cancer 
treatment efficacy. This project focuses on synthesizing three reversible covalent inhibitor 
candidates targeting XPG. By utilizing phenylboronic acids and click chemistry, these 
molecules were designed to localize and react to XPG's active site. Several synthetic 
strategies were experimentally tested for each synthetic step in order to establish the most 
efficient multiple-step pathway for each candidate. Two inhibitor candidates were 
successfully synthesized, with total yields of 13% and 0.9%. Subsequent steps explored their 
attachment to DNA via click chemistry, aiming to enhance specificity and minimize off-
target effects, advancing precision cancer therapy. A suitable protocol was not successfully 
found.  
The successful synthesis of two XPG inhibitor candidates, despite moderate yields, marks 
potential progress in targeted cancer therapy. However, challenges persist in attaching these 
inhibitors to DNA, crucial for specificity. Overcoming this hurdle will be necessary for a 
further exploration of the efficacy of these molecules in inhibiting the NER pathway.  
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