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The artificial force induced reaction (AFIR) method, which is one of the automated reaction path
search methods, have enabled us to explore the reaction routes automatically. In the case of
complicated catalytic reaction systems, however, screening of catalysts based on the reaction
route search is too demanding because of its high computational cost. On the other hands, if we
can build a model which outputs the catalytic ability from the data of catalyst, computational high-
throughput screening of catalysts becomes possible. The key to construct such a correlation model
is the way to describe the catalyst numerically (so-called features). To develop better features of
catalysts, we proposed a new strategy that the data of structure and energy along the elementary
reaction pathways is used for the feature of metal complex catalysts. There are two advantages of
this strategy: one is the applicability for various catalysts and another is that our features,
especially the energy of the transition state, represent the ability of the catalyst directly. In fact, we
gathered the data of elementary reaction pathways using the AFIR method, and applied them to
construct correlation models for some palladium-catalyzed reactions. As a results, some of the
correlation model had high predictivity, whilst others did not have high correlation. Thus, we plan to
analyze the origin of this problem and lead to the development of better features.
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Prediction of the catalytic ability based on the transition state database
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The artificial force induced reaction (AFIR) method, which is one of the automated reaction path search methods, have enabled us to
explore the reaction routes automatically. In the case of complicated catalytic reaction systems, however, screening of catalysts
based on the reaction route search is too demanding because of its high computational cost. On the other hands, if we can build a
model which outputs the catalytic ability from the data of catalyst, computational high—throughput screening of catalysts becomes
possible. The key to construct such a correlation model is the way to describe the catalyst numerically (so—called features). To
develop better features of catalysts, we proposed a new strategy that the data of structure and energy along the elementary reaction
pathways is used for the feature of metal complex catalysts. There are two advantages of this strategy: one is the applicability for
various catalysts and another is that our features, especially the energy of the transition state, represent the ability of the catalyst
directly. In fact, we gathered the data of elementary reaction pathways using the AFIR method, and applied them to construct
correlation models for some palladium—catalyzed reactions. As a results, some of the correlation model had high predictivity, whilst
others did not have high correlation. Thus, we plan to analyze the origin of this problem and lead to the development of better
features.
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