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Abstract


The C(sp3)–H functionalization/carbocyclization reaction through the oxidative quenching of visible light photoredox catalysts is established for constructing functionalized 1H-indenes. The process is general for a wide range of benzylic C(sp3)–H bonds and is highly compatible with common functional groups. Importantly, the visible light photoredox catalysts can be recovered and reused at least three times without loss of catalytic activity. 
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          Typical Experimental Procedure for the Arylative Cyclization of ortho-Alkyl Arylalkynes with Arylsulfonyl Chlorides: To a Schlenk tube were added ortho-alkyl arylalkyne 1 (0.2 mmol), arylsulfonyl chloride 2 (3 equiv), [Ru(bpy)3Cl2] or [Ir(ppy)3] (3 mol%), Na2CO3 (2.5 equiv), and anhydrous MeCN (1 mL). The tube was charged with argon and stirred at 45 °C under irradiation with a 36 W compact fluorescent light for the indicated time (36 h) until complete consumption of starting material (reaction monitored by TLC and GC–MS analysis). When the reaction was finished, the mixture was diluted in diethyl ether, filtered through a short crude silica gel column and concentrated under vacuum. The resulting residue was purified by silica gel column chromatography (hexane–ethyl acetate) to afford the desired product.
1,1-Dimethyl-3-(4-nitrophenyl)-2-phenyl-1H-indene (3): Yield: 55.7 mg (83%); yellow solid; mp 128.7–129.5 °C (uncorrected); 1H NMR (500 MHz, CDCl3): δ = 8.12 (d, J = 8.5 Hz, 2 H), 7.47–7.43 (m, 3 H), 7.32–7.29 (m, 6 H), 7.13–7.11 (m, 2 H), 1.42 (s, 6 H); 13C NMR (125 MHz, CDCl3): δ = 156.0, 153.0, 146.6, 142.3, 141.4, 136.1, 135.7, 130.2, 129.5, 128.3, 127.5, 126.8, 126.0, 123.4, 121.9, 120.2, 51.9, 24.3; MS (EI, 70 eV): m/z (%) = 341 (100) [M]+, 326 (46), 279 (15), 132 (8); HRMS (EI): m/z [M]+ calcd for C23H19NO2: 341.1415; found: 341.1411. 
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