
 
 

  

 
Nucleoside-like molecules represent a “niche area” in medicinal 
chemistry and have gained an intense renewed focus in the 
past decade, leading to various molecules entering clinical 
evaluation. A prominent example is in the field of epigenetic 
research, more specifically regarding inhibitors of the class of 
protein methyltransferase enzymes. As tumor-suppressor genes 
in cancer cells can be silenced by the presence of 
hypermethylated regions in DNA and histones, the inhibition of 
specific methyltransferases can result in restoring the natural 
epigenetic state, and hence, can be of use for the treatment of 
cancer. 
 
This thesis unveils a novel class of constrained furanoses and 
analogs, which are the synthetic precursors of the related 
nucleosides and analogs thereof. Starting from chiral pool sugar 
substrates, novel conformationally rigidified furanose building 
blocks were synthesized. A reactivity study was performed to 
allow the derivatization into novel furanose scaffolds, followed 
by the transformation of the ribosides into the corresponding 
nucleosides. Based on molecular modeling, designed target 
compounds comprising the novel scaffold structures were 
synthesized and their biological activity was evaluated in 
enzymatic methyltransferase assays. The emerging structure-
activity relations (SAR) from a screening of approximately 50 
compounds identified several potent methyltransferase 
inhibitors with clear applications in drug discovery programs.  
 
 

Title of the PhD thesis: 
 

Design, synthesis and biological evaluation of constrained furanose  
and nucleoside derivatives 

 

 
 

Abstract of the PhD research 

The Research Group 
 

Organic Chemistry 

has the honor to invite you to the public defense of the PhD thesis of 

Jonas VERHOEVEN 

to obtain the degree of Doctor of Sciences 

Promotor:  
 
Prof. Dr. Steven Ballet  

 
The defense will take place on  
 

Tuesday March 5 2019 at 17:30h 

in Auditorium D.2.01 at the campus Humanities, 
Sciences and Engineering of the Vrije Universiteit 
Brussel, Pleinlaan 2 - 1050 Elsene, and will be 
followed by a reception. 

Members of the jury: 
 

Prof. Dr. Philippe Claeys (chairman) 
Prof. Dr. Wim Versées (secretary) 
Prof. Dr. Guido Verniest (co-promotor) 
Dr. Lieven Meerpoel (co-promotor, J&J) 
Dr. Jan Willem Thuring (co-promotor, J&J) 
Dr. Freija De Vleeschouwer 
Prof. Dr. Stéphane Vincent (Univ. Namur) 
Prof. Dr. Bert Maes (Univ. Antwerpen) 
Prof. Dr. Johan Winne (Univ. Gent) 

 

 

Jonas Verhoeven (°1991) graduated as 
Master of Science in Chemistry - 
molecular and macromolecular design - 
from Vrije Universiteit Brussel (VUB) in 
2014. Next, he obtained a Baekeland 
grant from IWT (now VLAIO) in 
collaboration with Janssen 
Pharmaceutica NV. His research focus 
was directed to the development of a 
novel class of constrained furanose and 
nucleoside derivatives. During his 
doctoral thesis, he performed a one year 
research stay at Janssen Pharmaceutica 
NV in Beerse, Belgium. His research led 
to the filing of a patent application with 
the industrial partner and multiple 
manuscripts have been finalized for 
submission in international, peer-
reviewed journals. 
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