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In this research project, the development of a new methodologK to build a
machine learning model for predicting organic reactions and catalytic reactions with high predictive
performance for a small number of data is conducted. Thus, a machine learning model using a graph

neural network (GNN) which correlates the information of organic compounds (input) and the
calculated values of quantum chemistry (output) is constructed. It is clarified that the final layer
of this machine learning model can be extracted and used as an input for predictive models such as
the reaction yield and selectivity of catalytic reactions. In addition, the construction of a unique
database of organic compounds that can be used in this methodology is performed and finally
succeeded in constructing a database which includes approximately 6,000 organophosphorus compounds.
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