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AND COOPERATIVE HYDROGEN BONDS
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This work is devoted to building a QSPR model for the prediction of Hydrogen Bond (HB)
complexation strength. Hydrogen Bonding is the most investigated and the most important
type of intermolecularinteraction. The instancesin which Hydrogen Bond plays afundamental
role are varied and span from drug-ligand interaction to self-assembling systems. Thus, the
necessity of quick and precise calculations of the Halogen Bond thermodynamic parameters
which reflect the strength of the interaction is in high demand.

The data used herein is based on Gibbs energy dG for 1:1 hydrogen bond complexation
of various organic donors and acceptors in CCl4 at 298K*3. Models based on ISIDA local
descriptors were performed using Support Vector Machine (SVM) and Multiple Linear
Regression (eMLR) methods on a set of 3388 organic complexes and validated in 3-fold
cross validation. A consensus model returning the mean of values predicted by the most
successful individual SVM models, based on various ISIDA fragmentation schemes*®, and
including applicability domain assessment strategies (bounding box, standard deviation of
consensus prediction) was challenged to predict AG for the HB complexation of an external
test set of 641 complexes with single HBs and a set of 22 complexes of cooperative HBs,
and its subsets. Different strategies of model validation have been suggested in order
to investigate various scenarios with respect to presence / absence of the same H-bond
acceptors and donors in the training and test sets The RMSE value of 2.17 kJ/mol for the
most robust predicted class is within the experimental uncertainties.
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