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Insights into the process of acquiring chemical knowledge with deep learning ('Graduate
School of Arts and Sciences, The University of Tokyo) O Teruhisa Sadakane,! Daisuke
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Deep learning has seen significant advancements in chemistry, enabling a wide range of
applications. These achievements largely rely on the use of large-scale datasets. However, in
chemistry, the high technical demands of experiments often result in the prevalence of small-
scale datasets, leading to a critical issue where model performance significantly declines in
such environments. This study aims to address this issue by incrementally increasing the
number of training samples to analyze how models learn the influence of substituents and
functional groups on molecular properties. By doing so, we seek to elucidate the relationship
between improved prediction accuracy and the process of acquiring chemical knowledge.

In this study, the water/octanol partition coefficient (LogP) was used as a molecular property
to analyze the performance of deep learning in low-data environments and the process of
acquiring chemical knowledge. Specifically, LogP prediction was targeted, and the number of
samples was incrementally increased to evaluate prediction accuracy and the interpretability of
features learned by the model. A Graph Convolutional Network (GCN) was employed, and
Integrated Gradients were applied to visualize chemical knowledge. As a result, it was
confirmed that as the number of samples increased, prediction accuracy improved, and the
model more accurately captured the chemical characteristics of molecular structures.
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