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Reaxys is the most comprehensive chemistry information systems, integrating manually and
programmatically gathered data from millions of journal articles and patents into a unified, searchable
knowledge base of substances, reactions, properties and conditions. Among the questions a
synthetic chemist asks most often, “which conditions should | use?” remains one of the hardest to
answer, yet one of the most valuable. This presentation reviews a decade-long effort, begun in 2016
within a long-standing Reaxys R&D collaboration, to turn that question into a reliable, scalable
capability for every Reaxys user.

The range of approaches evaluated along the way. It begun with knowledge-driven systems that
reconstructed classical reactivity guidance from large-scale data', which could inform a chemist’s
intuition but not offer concrete recommendations. A broad spectrum of predictive methods explored
over several years, spanning ranking and similarity-based models? and modern generative
architectures?. A recurring observation is highlighted: methods that excel on small, focused datasets
do not necessarily transfer to the full diversity of chemistry, and apparent sophistication does not
guarantee real-world utility.

A central principle shaped the design: rather than beginning from a model, the work begins from the
chemist. The system follows the user journey - mirroring how real chemists select conditions and the
questions they want answered - informed by a careful study of user feedback gathered across the
globe. In this sense the approach is human-inspired rather than Al-driven: fast enough for interactive,
industrial-scale use while remaining transparent and trustworthy. Careful attention to the underlying
data - including atom-to-atom mapping refined against a purpose-built reference set, and a
structured ontology for representing reagents, catalysts and solvents - was essential to reaching
production quality.

Building on these findings, we are developing the Reaxys Conditions Navigator: a capability that
surfaces relevant precedents, summarises the conditions chemists have actually used, and provides
the information chemists need to choose conditions - all backed by data.
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