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Catalytic defluorination of polyfluoro-compounds inducing substitution reactions
utilizing affinity between silicon and fluorine atoms
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Hydrodefluorination of polyfluoroarenes proceeded in the presence of
hydrosilane and a catalytic amount of fluoride salt. Various polyfluoroarenes could be employed as a
substrate to afford the corresponding hydrodefluorination products. We carried out the
stoichiometric reactions and computational chemistry to study the reaction mechanism.
Hydrosilicates, which were generated in situ from hydrosilane and fluoride, are key intermediates
for the hydrodefluorination. Moreover, the reaction proceeds through concerted aromatic nucleophilic
substitution reaction.
When ethynylsilanes and thienylsilanes were used as a organosilicon compound, fluorine atoms
attached to alekne moiety of polyfluoroalkenes were substituted with the corresponding carbon
functional groups in the presence of fluoride salt.
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Scheme 1. HDF reaction of octafluorotoluene using a catalytic amount
of TBAT with various hydrosilanes. General conditions: 1a (0.12 mmol),
hydrosilane, TBAT (5 mol%), and THF/THF-dg (0.50 mL) were mixed in
J. Young NMR tube. Yields were determined by 19F NMR.
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Scheme 2. Hydrosilicate-catalyzed HDF reaction of various polyfluoroarenes
and octafluorocyclopentene. General conditions: 1 (0.50 mmol), hydrosilane,
TBAT (4 mol%), and THF (0.50 mL) were mixed in J. Young NMR tube. Yields of
the products with high volatility were determined by 19F NMR. [a] Isolated yield.
[b] With 1 mol% TBAT.
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Figure 2. Proposed reaction mechanism and energy profiles for the present HDF reaction. The dotted lines in TS D-E and TS F-G represent the bonds involved
in the transition state, albeit that they are not representative of the degree of the activation. DFT Calculations were carried out using the B3PW91 functional in
combination with the 6-311++G** basis set and Grimme's DFT-D3 London-dispersion correction with Becke-Johnson damping (D3BJ). The solvent (THF) was
modeled by application of a polarizable continuum model (PCM). The energy profiles represent the relative Gibbs energies.
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