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ChORISO: a highly curated organic reaction SMILES dataset
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Artificial Intelligence (AI) and machine learning (ML) have been successfully applied to core
problems in organic chemistry, like reaction outcome prediction and synthesis planning (1). Many
of the underlying ML models are commonly trained using data in the form of Simplified Molecular
Input Line Entry System notation2 (SMILES). Despite the popularity and use of some public
available datasets like the US Patent and Trademark Office3 (USPTO), high quality data are scarce
and difficult to extract manually. Therefore, new publicly available curated data could improve and
leverage the existing ML models for chemical reaction tasks.

This work presents ChORISO (Chemical Organic ReactIon SMILES Omnibus), a new benchmark
containing highly curated organic chemistry reaction SMILES. We have completed, processed and
cleaned 3.2 M reaction SMILES extracted from chemical literature4, obtaining a final dataset with
around 700k examples. We have analysed the most relevant features and compared them to the
standard USPTO dataset. In addition, we have used our new dataset to train and benchmark
different reaction prediction models (molecular transformer and graph-2-SMILES). This work offers
a new high-quality organic reaction SMILES dataset which can contribute to the development and
assessment of new chemical reaction prediction models.
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