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Accurate acidity prediction in solvent environments by electronic structure informatics
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For precise semiconductor process developments, on-demand superacids with the
desired pK, are mandatory. In the field, superacids containing fluorine have been
developed based on the empirical rule that acidity increases with electron-withdrawing
groups. However, the high environmental load is a problem. Prior to synthesizing
superacids, there is a need for new molecular design guidelines for safe, fast, and
precise design.

In this context, we have been investigating the acidity of cyclopentadiene molecules.
It is known from the previous studies' that cyclopentadiene is a strong acid due to
aromatic stabilization by conjugated anions. In the gas phase, the pK, can be
reduced by the CN group. The problem is that the pK, change in the solvent is
difficult to predict. This talk will introduce a machine learning model for fast and
accurate prediction of acidity of CN-substituted cyclopentadiene compounds in
solvent-based on semi-empirical molecular orbital calculations.
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