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Selection of natural products =g Al-driven compound growing =g In silico chemical space exploration

Natural products (NPs) are a valued source of biologically active molecules.™ However, they
often prove to be highly difficult to optimize by medicinal chemists. Indeed, NPs may be
sensitive to reaction conditions or not versatile enough to enable derivatization for designing
a robust drug candidate. That hurdle prevents their use in most medicinal chemistry projects.
This work proposes to address this challenge by a purely data-driven approach. Recent
papers have reported successful implementation of data-driven Al approaches to
retrosynthetic analysis.””) We extracted synthetic rules from the USPTO database.” We
curated & selected several hundreds of NPs from the ChEBI database.! Then, applying
data-driven retrosynthetic rules in the forward direction, we generated a library of
synthetically accessible NP-derived molecules. Those compounds are designed to be
druggable, and accessible via a limited number of steps, from the NP starting point and
commercially available starting materials. Moreover, our method allows to assess the
synthetic potential of NPs and to generate the accessible chemical space for a chosen
scaffold. To our knowledge, such data-driven in silico synthetic approach is unprecedented.
Moreover, its application to overcome the synthetic challenge of NP-related compounds is of
particular interest for the medicinal chemists community.
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