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Abstract


A metal-free Brønsted acid promoted two-component reaction between cinnamaldehydes and sulfonamides is described. This cascade process provides a simple and atom-economical alternative synthesis of a range of functionalized indenes from easily available starting materials. The resulting N-indenylsulfonamides were readily converted into the corresponding indenylenamines or indanones.
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          -(1H-Inden-1-yl)benzenesulfonamides 3a–p; General Procedure
TsNH2 (0.24 mmol) and PPA (20 mol%) were added to a stirred solution of aldehyde 1 (0.20 mmol) in toluene (2 mL), and the resulting mixture was stirred at 40–80 °C until the aldehyde was completely consumed (TLC). The reaction was then quenched by addition of sat. aq NaHCO3 (3 mL), and the mixture was extracted with EtOAc (3 × 5 mL). The organic layers were combined, washed with brine, dried (Mg2SO4), and filtered. The solvent was removed in vacuo, and the residue was purified by column chromatography [silica gel, PE–EtOAc (10:1)].
4-Methyl-N-(2-methyl-1H-inden-1-yl)benzenesulfonamide (3a)
White solid; yield: 55 mg (91%); mp 130–132 °C. 1H NMR (400 MHz, CDCl3): δ = 7.88 (d, J = 8.2 Hz, 2 H), 7.37–7.33 (m, 2 H), 7.18–7.16 (m, 2 H), 7.07 (m, 1 H), 6.97 (m, 1 H), 6.32 (s, 1 H), 4.70 (d, J = 9.5 Hz, 1 H), 4.54 (d, J = 9.5 Hz, 1 H), 2.47 (s, 3 H), 1.89 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 145.9, 143.5, 143.3, 143.1, 138.4, 129.7, 128.3, 127.7, 127.1, 124.8, 123.2, 120.2, 62.3, 21.5, 13.7. HRMS (ESI): m/z [M + NH4]+ calcd for C17H21N2O2S: 317.1318; found: 317.1315.

            N-(2,3-Dimethyl-1H-inden-1-yl)-4-methylbenzenesulfonamide (3l)
White solid; yield: 50 mg (80%); mp 175–176 °C. 1H NMR (400 MHz, CDCl3): δ = 7.89 (d, J = 8.2 Hz, 2 H), 7.38 (d, J = 8.0 Hz, 2 H), 7.26–7.20 (m, 1 H), 7.08 (d, J = 7.4 Hz, 1 H), 7.00 (t, J = 7.4 Hz, 1 H), 6.77 (d, J = 7.3 Hz, 1 H), 4.69 (d, J = 9.2 Hz, 1 H), 4.44 (d, J = 9.2 Hz, 1 H), 2.48 (s, 3 H), 1.94 (s, 3 H), 1.81 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 145.2, 143.5, 142.8, 138.7, 137.9, 134.0, 129.8, 128.3, 127.3, 125.0, 123.0, 118.3, 62.4, 21.6, 11.1, 10.3. HRMS (ESI): m/z [M + Na]+ calcd for C18H19NNaO2S : 336.1029; found: 336.1035. 









	
[bookmark: OR000-13]13 CCDC 965333 contains the supplementary crystallographic data for 3h. The data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/getstructures. 
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          2-Methylindan-1-one (5a); Typical Procedure
To a solution of SmI2 (0.13 M in THF; 16 mL, 2.1 mmol) was added 3a (0.52 mmol, 155.6 mg) followed by H2O (15.6 mmol, 0.28 mL) and pyrrolidine (10.4 mmol, 0.86 mL) under an argon atmosphere. The mixture immediately turned white upon addition of pyrrolidine. The mixture was then stirred for 0.5 h at r.t., then diluted with EtOAc (6 mL) and treated with 0.5 M aq HCl (4 mL). The aqueous phase was extracted with EtOAc (2 ×), and the organic phases were combined, washed with brine, dried (Na2SO4), filtered, and concentrated. The crude product was purified by column chromatography [silica gel, PE–EtOAc (20:1)] to give a yellow oil; yield: 69 mg (91%). 1H NMR (600 MHz, CDCl3): δ = 7.76 (d, J = 7.7 Hz, 1 H), 7.61–7.56 (m, 1 H), 7.45 (d, J = 7.7 Hz, 1 H), 7.37 (t, J = 7.4 Hz, 1 H), 3.44–3.36 (m, 1 H), 2.79–2.66 (m, 2 H), 1.32 (t, J = 7.0 Hz, 3 H). 13C NMR (151 MHz, CDCl3): δ = 209.4, 153.4, 136.4, 134.6, 127.3, 126.5, 124.0, 42.0, 35.0, 16.3. HRMS (EI): m/z [M+] calcd for C10H10O: 146.0726; found: 146.0725. 
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