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Machine Learning Prediction of Helical Twisting Power of Chiral Molecules Using Geometric
Structures and Physical Properties (' Graduate School of Life Science, Ritsumeikan University,)
OYuto Ueda,' Kohsuke Matsumoto,' Osamu Tsutsumi'

The helical pitch of chiral nematic liquid crystals (N* LC) depends on the concentration and
helical twisting power (HTP) of the chiral molecules. To realize diverse optical functions
arising from the helical pitch, it is essential to select chiral molecules with appropriate HTP in
material design. Although HTP depends on various molecular factors, there has been no
systematic explanation of the fundamental factors governing HTP. In this study, we developed
a machine learning model to predict HTP using previously reported HTP values of N* LC. A
dataset was molecular structures and HTP values of the chiral molecules extracted from
previous report. Chemical parameters were calculated from molecular structures and used as
explanatory variables. HTP was employed as the target variable to train the model. The
developed model successfully predicted HTP with high accuracy for validation data.
Furthermore, analysis of the importance of explanatory variables revealed key factors
determining HTP. This study enables rational molecular design of chiral molecules tailored for
desired helical pitches.
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