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In order to predict molecular properties with high accuracy by machine learning, it is essential
to prepare appropriate molecular descriptors of the molecular structure and features related to
their properties. Although various molecular descriptors have been proposed by researchers so far,
they are not necessarily descriptors that appropriately describe the molecules’ electronic and
steric factors and energy states. This study investigated the development of new methodologies for
building predictive models of molecular properties using spectral data as input (descriptor) for
machine learning. Thus, the prediction of catalytic activity of catalytic reactions using spectra
calculated by quantum chemistry calculations as input for machine learning was investigated. Various
spectra were calculated by quantum chemistry calculation and applied as input for machine learning
to the predictive model. It was found that the energy—loss near-edge structure (ELNES) appearing
in electron energy—loss spectroscopy (EELS) of the ligand molecules, which is one component of
catalytic reactions, is promising that predicts the catalytic activity with high accuracy.

On the other hand, the infrared absorption spectrum of a coordinating molecule consists of the
superposition of multiple peaks derived from molecular functionalities. Therefore, we recognized
the need to identify the key spectral peaks of catalytic activity, which required the separation
of multiple overlaid spectra. Consequently, we also worked on developing peak separation technology
using machine learning. The result will be reported in due course




