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ABSTRACT BODY: 
Abstract:  Advances in laboratory automation promise to decrease the manual effort of synthesis, but determining how
to synthesize a compound currently requires time and effort investment from expert chemists. To achieve full
autonomous chemical synthesis, one must have robust synthesis planning software that can propose fully-specified
synthetic routes to target molecules.
 
In this talk, we will describe our recent efforts to develop such software. The overall synthesis planning workflow
contains a number of interconnected modules. We focus on two critical aspects of computer-aided organic synthesis
and how machine learning and other data-driven techniques have enabled new approaches to both challenges. First,
we discuss the problem of retrosynthetic planning and how the recursive expansion and search strategy are both
conducive to machine learning approaches. Second, we discuss the challenge of in silico reaction validation, which
can be addressed by solving the inverse problem of forward reaction prediction. We summarize neural network-based
approaches we have taken to develop models that can anticipate the products of a chemical reaction after being
trained on previously published reactions. Finally, we describe how these techniques for retrosynthesis and forward
prediction are integrated into an overall workflow that, for a given molecular target, predicts a rank ordered list of
reaction paths that connect the target to purchasable starting materials via a series of plausible reaction steps.
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