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Abstract

© 2018 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Here, we report the data visualization,
analysis and modeling for a large set of 4830 SN2 reactions the rate constant of which (logk)
was measured at different experimental conditions (solvent, temperature). The reactions were
encoded by one single molecular graph - Condensed Graph of Reactions, which allowed us to
use conventional chemoinformatics techniques developed for individual molecules. Thus,
Matched Reaction Pairs approach was suggested and used for the analyses of substituents
effects on the substrates and nucleophiles reactivity. The data were visualized with the help of
the Generative Topographic Mapping approach. Consensus Support Vector Regression (SVR)
model for the rate constant was prepared. Unbiased estimation of the model's performance was
made in cross-validation on reactions measured on unique structural transformations. The
model's performance in cross-validation (RMSE=0.61 logk units) and on the external test set
(RMSE=0.80) is close to the noise in data. Performances of the local models obtained for
selected subsets of reactions proceeding in particular solvents or with particular type of
nucleophiles were similar to that of the model built on the entire set. Finally, four different
definitions of model's applicability domains for reactions were examined.
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