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Enantioselective fluorination is important in pharmaceuticals. Although transition-metal
catalysts have been mainly used for stereoselective fluorination, organocatalysts have been
attracting attention in recent years. We have developed an asymmetric organocatalytic
fluorination of the a-position of 1,3-dicarbonyl compounds with high enantioselectivity (>90 %
ee). Our experimental studies revealed that the carboxyl group in the catalyst is important for
inducing high enantioselectivity and that the addition of base improves the reactivity and
selectivity. However, the detailed mechanism is unclear.

In this study, we analyzed the mechanism of the selectivity by using the density functional
theory (DFT). The calculations were performed at the M06-2X/6-31G(d,p) level, and solvent
effects were incorporated with the SMD polarizable continuum model. The activation free
energy of the transition state of the major product is lower than that of the minor product, which
is in qualitative agreement with the experimental results. In the transition state, a hydrogen
bond is formed between the fluorinating agent and the carboxyl group of the catalyst,
suggesting the importance of the carboxyl group. We also analyzed the role of the base.
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Fig. 1: Structures of (a) reactant and (b) catalyst. Fig. 2: Calculated free energy profiles.
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