Full Paper Thematic Section: Computational Chemical Research.
Reference Object Identifier — ROI: jbc-02/15-44-12-170 Subsection: Chemoinformatics.
Publication is available for discussion in the framework of the on-line Internet conference “Butlerov readings”.
http://butlerov.com/readings/ (English Preprint)

Contributed: November 30, 2015.

Consensus approach to atom-to-atom mapping in chemical reactions

© Timur 1. Madzhidov,“’<+ Ramil 1. Nugmanov,1 Timur R. Gimadiev,]’2
Arkady L. Lin,' Igor S. Antipin,'*and Alexandre Varnek'**
' Organic Chemistry Department. A.M. Butlerov Institute of Chemistry. KFU.
Kremlevskaya St., 18. Kazan, 420008. Tatarstan Republic. Russia.
Phone: +7 (843) 231-74-63. E-mail: timur.madzhidov@kpfu.ru
* Laboratory of Chemoinformatics. University of Strasbourg. 1 rue Blaise Pascal, 35000 Strasbourg, France.

*Supervising author; 'Corresponding author
Keywords: atom-to-atom mapping, chemical reactions, minimum chemical distance principle,
database, chemoinformatics.

Abstract

In this paper, new methodology of atom-to-atom mapping (AAM) in chemical reactions based on
consensus of different algorithms was proposed. Principle of minimal chemical distance is the cornerstone of
the methodology. Original formulation of the principle was made applicable to stoichiometrically unbalanced
reactions using conception of Condensed Graph of Reaction. In the framework of proposed methodology two
approaches for AAM refinement was proposed: sequential approach that could be used for reaction of known
type, and parallel approach, applicable to reaction datasets of unknown mechanism. It was shown that both
approaches reduce the number of errors in AAM. Parallel approach was used to find AAM in ChemSpider
Reactions dataset and quality of the mapping was verified.
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