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This work is devoted to building QSPR (Quantitative Structure-Property Relationship) models 

of Halogen bond basicity scale pKI2. Understanding and predicting affinity for halogens of electron-

enriched groups in organic molecules – a property related, but not identical to basicity, H bond 

acceptor strength and nucleophilicity – represents a complementary approach for better 

characterization of intermolecular interactions in various contexts, including protein-ligand binding. 

The scale is based on the experimental 1:1 (B:I2) complexation constant logKI2 of organic compounds 

(B) with diiodine (I2) as a reference halogen-bond donor in hexane at 298 K [1]. Models based on 

ISIDA fragment descriptors were obtained and cross-validated using support vector machine (SVN) 

and ensemble multiple linear regression (eMLR) methods on a set of 598 organic compounds. Some 

of these were found to successfully pass the cross-validation test, at RMSE = 0.45-0.56 logKI2 units. 

A consensus model returning the mean of values predicted by most successful individual SVM 

models, based on various ISIDA fragmentation schemes [2,3,4], and including applicability domain 

assessment strategies (bounding box, standard deviation of consensus prediction) was rendered 

publicly accessible on our web server infochim.u-strasbg.fr/webserv/VSEngine.html. It may optionally 

perform an automated detection of putative Halogen bonding centers, or alternatively consider the 

centers labeled as such (as ChemAxon "marked atoms") by the user.  

Developed models have then been challenged, on the external test set of 11 polyfunctional 

compounds, for which unambiguous assignment of measured I2 complexation equilibrium constants 

could not be assigned to either of envisageable halogen bond acceptor groups. To this purpose, the 

models were used to predict pKI2 of individual centers followed by an estimation of the effective 

complexation constant with the help of the ChemEqui [5] program. At a prediction error of RMSE = 

0.55, only slightly larger than cross-validation results, this external prediction challenge is therefore a 

success.    
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