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Come for the drug, stay for the solvent!
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The ability to predict physicochemical properties starting from 2-dimensional molecular information is of paramount importance
within the crystal engineering discipline, finding applications in industries as diverse as pharmaceuticals, agrochemicals, and
pigments.

Within the CCDC, we have been developing a suite of predictive methods to help scientists assess the likely properties of a given
small molecule.

The large amount of data available and the fast-growing Artificial Intelligence (AI) field can now facilitate the development of
software tools allowing such predictions. Due to the rise of new and easy to implement Machine Learning (ML) algorithms in recent
years!™ multiple scientific questions have been answered by applying Al approaches. It is now possible to quickly predict NMR
spectra using ML models based on quantum calculations' which help with the interpretation of experimental NMR spectra. Space
groups can be predicted solely based on Pair Distribution Functions,? and for the first time a new antibiotic was identified using ML,
thus significantly reducing the number of experiments required.’

We have developed a method that provides an early-stage assessment of the likelihood of solvate formation, so that this can be
factored into target compound selection and experimental solid form screening can be planned more effectively. Using a sophisticated
machine-learning approach we can predict solvate formation quickly using only 2D molecular information. The addition of effective
assessment of the likelihood of solvate formation to our solid form design toolbox takes us a big step closer towards more a complete
understanding of the behaviour of compounds in the solid state as well as the ability to factor in prediction of solid-state properties in
the design stage of a project.
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