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Introduction. The search for new biologically active molecules is one of the most important tasks 

of modern chemistry and biotechnology. Traditionally, chemists synthesize a new molecule in a 

laboratory and screen it, i.e. determine whether this molecule actually has the appropriate 

properties.  Such studies require a lot of time and money. Only a small part of the created active 

substances successfully passes the screening stage, but capitalized clinical costs were estimated to 

be from $291 million to $412 million. It takes almost 12-15 years to develop a single medicinal 

product from the time the new molecule is discovered to the time when the product is available in 

market for treating patients. So, software for the first stage screening of potential drug molecules is 

needed [1]. At the moment, all of the existing solutions are either outdated and difficult to run on 

modern devices, or inconvenient to use and provide little functionality. 

 

Main part. The aim of our project was to develop software that, having received encoded 

representations of reagents as input, will produce appropriate encoded representations of reaction 

products and analyze their pharmacological activity. In the first stage, we need to upload reagent 

molecules. The molecules are represented in SMILES [2] format because it is supported by the most 

chemical databases and the most convenient for pharmacological descriptors calculations. Next, the 

reaction process is launched and the program shows some products generation statistics. We use 

SMARTS patterns to describe the reaction mechanism.  The user has the ability to filter the reaction 

products by 34 pharmacological descriptors [3], including physical properties, pharmacokinetics 

descriptors, logP, logS, Lipinski rule and so on. The user can save program results in 39 different 

file formats, including .txt, .csv, .mol, .fasta, .sdf, .pdb. It gives an opportunity to do a more detailed 

further analysis using other computational methods (i.e. molecular docking, molecular dynamics, 

etc.) and to visualize chemical compounds in 2D or 3D. 

 

Conclusion.  We developed the unique software with a high performance, processing datasets from 

thousands-to-millions compounds in minutes on a desktop computer. Our application is adapted to 

all the most popular modern operating systems (Windows, Linux, MacOS) and can be used as a 

standalone version. 
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