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SYMPOSIUM ON MEDICINAL CHEMISTRY
ORAL LECTURES

ADD-ONS TO MOLECULAR MODELING METHODS: 
IMPROVEMENT IN ACTIVITY PREDICTION

Svitanko I.V.1,2, Novikov F.N.1,2, Medvedev M.G.1,2

1 N D Zelinsky Institute of Organic Chemistry RAS,  
119991, Moscow, Leninsky prospekt, 47,

e-mail: svitanko@mail.ru
2 HSE University

The basic task of molecular modeling consists of several parts:1

•	 Development and application of molecular modeling methods as the first stage of directed synthesis, allowing 
(a) to predict the structures of products of directed synthesis, (b) to establish reaction mechanisms and (c) to determine 
key electronic and spatial effects that control the synthesis process and determine the activity of individual molecules, 
and active classes of compounds and complexes.

•	 practical validation of predictive modeling methods by obtaining substances with properties specified 
during modeling.

Methods and practical results of research:
1. FEP (Free Energy Perturbation):
•	 Syk kinase inhibitors. A set of new Syk kinase inhibitors (non-Hodgkin lymphoma and rheumatoid arthritis) 

in the submicromolar concentration range was modeled and synthesized;2

•	 selective inhibitor of ABL tyrosine kinases PF-114. PF-114 inhibits T315I and other mutant forms of the BCR/
ABL protein (resistant forms of chronic myeloid leukemia).3

2. Searching for active sites for a specific ligand on the entire protein surface 4 allows one to determine both 
the implicit active site of the protein and previously undetected secondary activity. An inhibitor of the main protease 
COVID-19 has been identified 5 as a secondary activity of a known drug.

3. QM-cluster methodology (quantum chemical methods): a method for calculating the affinity of bioisosteres has 
been developed.6

References
1.	I.Yu. Titov, P.V. Rusina, V.S. Stroylov, I.V. Svitanko, Russ. Chem. Rev., 2021, 90, 831 [Успехи Химии, 2021, 90, 831]; DOI: 10.1070/RCR5012.
2.	F.N. Novikov, M.V. Panova, I.Y. Titov, V.S. Stroylov, O.V. Stroganov, G.G. Chilov, Sci. Rep. 2022, 12, 17005; DOI: 10.1038/s41598-022-

21911-z.
3.	E.S. Ivanova, V.V. Tatarskiy, M.A. Yastrebova, A.I. Khamidullina, A.V. Shunaev, A.A. Kalinina, A.A. Zeifman, F.N. Novikov, Y.V. Dutikova, 

G.G. Chilov, A.A. Shtil, Int. J. Oncol., 2019, 55, 289; DOI: 10.3892/ijo.2019.4801
4.	M.G. Medvedev, O.V. Stroganov, A.O. Dmitrienko, M.V. Panova, A.A. Lisov, I.V. Svitanko, F.N. Novikov, G.G. Chilov, Mendeleev Commun., 

2022, 32, 735; DOI: 10.1016/j.mencom.2022.11.009.
5.	V.S. Stroylov, I.V. Svitanko, Mendeleev Commun., 2020, 30, 419; DOI: 10.1016/j.mencom.2020.07.004.
6.	P. Rusina, E. Gandalipov, Y. Abdusheva, M. Panova, A. Burdenkova, V. Chaliy, M. Brachs, O. Stroganov, K. Guzeeva, I. Svitanko, A. Shtil, 

F. Novikov, Cancers, 2023, 15, 3766; https://doi.org/10.3390/cancers15153766.


