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Abstract


A visible-light photocatalytic aerobic oxidative lactonization of arene C(sp2)–H bonds proceeds in the presence of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) and tert-butyl nitrite (TBN). Under the optimized conditions, a range of 2-arylbenzoic acids is converted into the corresponding benzocoumarin derivatives in moderate to excellent yields. This method is characterized by its atom economy, mild reaction conditions, the use of a green oxidant and metal-free catalysis.
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To a 35-mL tube equipped with a magnetic stir bar, were added 2-phenylbenzoic acid (1a) (99 mg, 0.5 mmol), DDQ (5.7 mg, 5 mol%) and DCE (4.0 mL). After the air in the tube had been replaced with O2, TBN (3 μL, 5 mol%) was added quickly and the tube was sealed. The tube was then placed in a dark box and illuminated with an 18 W blue LED. The reaction mixture was stirred until the reaction had finished (TLC monitoring). The reaction mixture was then concentrated on a rotary evaporator and the residue was purified by column chromatography (silica gel, PE/EtOAc, 50:1) to afford 2a (97 mg, 99%) as a white solid; mp 93–94 °C. 1H NMR (500 MHz, CDCl3): δ = 8.38 (d, J = 7.9 Hz, 1 H), 8.10 (d, J = 7.8 Hz, 1 H), 8.04 (d, J = 8.1 Hz, 1 H), 7.81 (t, J = 7.3 Hz, 1 H), 7.56 (t, J = 7.4 Hz, 1 H), 7.46 (dt, J = 7.7 Hz, 1.1 Hz, 1 H), 7.36–7.30 (m, 2 H). 13C NMR (125 MHz, CDCl3): δ = 161.2, 151.3, 134.9, 134.8, 130.6, 130.5, 128.9, 124.6, 122.8, 121.7, 121.3, 118.1, 117.8. MS (EI): m/z (%) = 196.08 (100%) [M]+. 
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