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            Abstract
The reliable prediction of chemical reactivity remains in the realm of knowledgeable synthetic chemists. Automating this process by using artificial intelligence could accelerate synthesis design in future digital laboratories. While several machine learning approaches have demonstrated promising results, most current models deviate from how human chemists analyse and predict reactions based on electronic changes. Here, we propose a chemistry-motivated graph neural network called LocalTransform, which learns organic reactivity based on generalized reaction templates to describe the net changes in electron configuration between the reactants and products. The proposed concept dramatically reduces the number of reaction rules and exhibits state-of-the-art product prediction accuracy. In addition to the built-in interpretability of the generalized reaction templates, the high scoreâ€“accuracy correlation of the model allows users to assess the uncertainty of the machine predictions.
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                    Fig. 1: The extraction process and examples of GRT.[image: ]


Fig. 2: The overall prediction pipeline of LocalTransform.[image: ]


Fig. 3: The top-1 exact match accuracy and the percentage of reactions as a function of prediction score.[image: ]


Fig. 4: Six examples with high prediction score but â€˜incorrectâ€™ predictions by LocalTransform compared with the ground-truth product.[image: ]


Fig. 5: Performance of LocalTransform on the human benchmark dataset.[image: ]
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