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Bioactive natural compounds and their semi-synthetic 
derivatives represent a highly promising treasury of 
potential new drugs. Two particularly interesting naturally 
occurring, pharmacologically active compound groups are 
ecdysteroids and proto� avonoids.
Ecdysteroids are present both in � ora and fauna. In 
mammals, they are non-toxic compounds that can exert 
numerous bene� cial non-hormonal bioactivities, such as 
anabolic and adaptogenic e� ects. Besides, our research 
group has discovered the particular property of notably 
less polar ecdysteroid derivatives to sensitize the drug 
resistance of both multi-drug resistant (MDR) and non-MDR 
cancer cells towards various chemotherapeutics.
The pharmacological potential of proto� avonoids is 
also wide-ranging. They are intensively studied for their 
antitumor e� ects, which stem from their representatives’ 
cytotoxic nature and their inhibitory e� ect on speci� c DNA 
damage response mechanisms (ATR-dependent signaling), 
through which they can enhance, e.g., the activity of 
cisplatin. Besides, considerable evidence has been revealed 
in recent years (e.g., inhibition of xanthine oxidase enzyme, 
antiviral activities) suggesting that the pharmacology of 
proto� avonoids might exceed their antitumor potential.
The focus of our research e� orts is on the structural 
optimization of compounds of the outlined groups with 
therapeutic potential, according to which semi-synthetic 
modi� cations are made on the molecules, which may result 
in the improvement of their chemical-physical parameters, 
the enhancement of their biological e� ects and/or the 
reduction of their potential disadvantageous side e� ects.

TECHNIQUES AVAILABLE IN THE LAB 

Versatile organic synthetic techniques and drug 
functionalization methods that enhance the in vivo 
e�  cacy of the compounds (e.g., the preparation of 
self-assembled nanoparticles of bioactive agents) can 
be studied in our laboratory. An extensive array of 
instrumental chromatographic techniques is available for 

the qualitative analysis and puri� cation of products: high 
performance liquid chromatography (HPLC), supercritical 
� uid chromatography (SFC), � ash chromatography, 
rotation planar chromatography, and centrifugal partition 
chromatography (CPC). In addition to the above, we 
provide an opportunity to learn about methods used for 
the structure elucidation of molecules (mass spectrometry, 
nuclear magnetic resonance spectroscopy).
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