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Abstract


A systematic study of the photophysical and electrochemical properties of triscyclometalated homoleptic iridium(III) complexes based on 2-(1-naphthyl)pyridine (npy) ligands is presented. A systematic investigation of ligand substitution patterns showed an influence on the lifetime of the excited state, with slight changes in the absorption and emission spectral features. Specifically, the emission lifetime of a complex of an npy ligand substituted with a strongly electron-withdrawing trifluoromethyl group was longer than that of the corresponding complex with the electronically nonperturbed ligand (3.7 μs versus 1.5 μs). Electronically complementary ligands and complexes with orthogonal configurations showed slightly shorter excited state lifetimes compared with unsubstituted npy (1.4–3.0 μs). All complexes displayed reversible or quasireversible redox-couple processes, with the complex of the trifluoromethylated ligand showing the highest ground-state oxidation potential E1/2
            ox [Ir(III)/Ir(IV) = 0.95 V vs. SCE in CH2Cl2]. This study showed that these complexes can be used as efficient photoredox catalysts, as demonstrated by their application in a regioselective methoxytrifluoromethylation in which the npy complexes showed equal or better performance compared with the archetypical photoredox catalyst tris[2-phenylpyridinato]iridium(III).
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The oxytrifluoromethylation was performed according to the reported procedure; see ref. 33. An oven-dried microwave vial was cooled to r.t. under high vacuum then charged with 5-(trifluoromethyl)dibenzo[b,d]thiophenium tetrafluoroborate (42.0 mg, 1.1 equiv), the appropriate catalyst (0.5 mol%), and styrene (10.4 mg, 0.1 mmol), which had been filtered through a pad of basic Al2O3 before addition. The microwave vial was sealed and carefully degassed in by three vacuum–nitrogen cycles. A mixture of MeOH (0.2 mL) and CH2Cl2 (1.8 mL), previously degassed by three freeze–pump–thaw cycles, was added. The resulting mixture was irradiated with a blue LED light strip (7 W) at a distance of 2 cm with stirring for 4 h. The vial was then opened, and the internal standard trimethoxybenzene was added. The reaction mixture with the internal standard was briefly stirred and then transferred to an NMR tube equipped with a sealed D2O capillary, which was used for locking and shimming of the spectrometer. The yield was determined by using 128 scans with a relaxation time of 60 s. The reported yield is based on the integration of the most upfield signals (δ = 2.27 and 2.43 ppm) of the product. The experiments were performed twice, and the conversions and yields are reported as average values. 
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