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Computation-based Approach for the Development of Multicomponent Reactions to Form
Fluorine-containing Molecules (WPI-ICReDD, Hokkaido University & JST-ERATO)

OHiroki Hayashi

Quantum chemical calculations have been widely leveraged in organic chemistry for
understanding properties of molecules and mechanism of chemical reactions. Such studies can
provide insights into the factors that control yield or selectivity in reactions, whereas the use of
quantum chemical calculations for foreseeing unknown reaction process can potentially guide
a strategy for reaction design and thus accelerate further methodology development. Here, we
demonstrate computation-based reaction development using an algorithm for automated search
for chemical reaction pathways using quantum chemical calculations, termed artificial force
induced reaction (AFIR) method. Based on the computational simulations of chemical
reactions by the AFIR method, we identified the three-component reactions with
difluorocarbene to provide difluoroglycine derivatives or a,a-difluorinated N-heterocycles.
Keywords : Synthetic Organic Chemistry; Computational Science;, Quantum Chemical
Calculation; Multicomponent Reaction,; Fluoroalkylation
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