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Evaluating small molecules potential energy through the long standing chemical principles
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Molecular mechanics (MM)-based methods evaluate relative potential energies of given molecules and various 
conformations by summing the bonding and non-bonding interactions described by a set of functions and parameters. 

These parameters are often derived from computational and/or experimental data for large training sets of small molecules. 
Modeling systems with molecules structurally close to those of the training set is expected to provide accurate results. However, 
structurally different molecules including some potential drug candidates may not be parameterized properly. One way to 
address this issue is to continuously develop parameters covering more diverse molecules. Alternatively, we could study the 
origins of the conformational behaviors of molecules and seek for rules to derive parameters. Chemical principles such as steric 
clashes, hyperconjugation, inductive and resonance effects are applied qualitatively to rationalize experimental observations 
over decades. We proposed to develop predictive methods through those long standing principles. We will present our efforts 
to understand and quantify chemical principles and then develop rules to derive MM parameters. Personalized parameters are 
generated on-the-fly from atomic properties.
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