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Abstract


A new method to efficiently prepare 3-substituted aryl[4,5]isothiazoles by simply heating the starting materials with a catalytic amount of p-toluenesulfonic acid in toluene is reported. This simple procedure is well suitable for a variety of substrates that can tolerate substitution changes in the fusing aromatic ring, as well as at the 3-position. Substituted aryl rings of varying electronic properties and alkyl substitution eventually afford aryl[4,5]isothiazoles in high yields.
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           calcd for C13H19NOSNa: 260.1080; found: 260.1076.3-Naphthalen-2-yl-benzo[d]isothiazole (9f): eluent PE/EtOAc (20:1, v/v), colorless oil; yield: 132 mg (85%). 1H NMR (400 MHz, CDCl3): δ = 8.39 (s, 1 H), 8.32 (d, J = 8.2 Hz, 1 H), 8.06 (d, J = 7.7 Hz, 3 H), 8.02−7.92 (m, 2 H), 7.60 (m, 3 H), 7.53 (m, 1 H). 13C{1H} NMR (101 MHz, CDCl3): δ = 164.3, 153.7, 134.0, 133.7, 133.3, 132.7, 128.6 (d, J = 3.2 Hz), 128.2, 127.8, 127.5, 126.9, 126.6, 126.2, 125.0 (d, J = 18.6 Hz), 120.0. HRMS (ESI-TOF): m/z [M + H]+ calcd for C17H11NSH: 262.0685; found: 262.0683.3-(1-Methyl-1H-pyrrol-3-yl)-benzo[d]isothiazole (9g): eluent PE/EtOAc (20:1, v/v), colorless oil; yield: 127 mg (86%). 1H NMR (400 MHz, CDCl3): δ = 8.31 (d, J = 8.3 Hz, 1 H), 7.98 (d, J = 8.1 Hz, 1 H), 7.57 (t, J = 7.5 Hz, 1 H), 7.52−7.46 (m, 1 H), 6.87 (s, 1 H), 6.80−6.74 (m, 1 H), 6.36−6.26 (m, 1 H), 3.98 (s, 3 H). 13C{1H} NMR (101 MHz, CDCl3): δ = 164.1, 160.6, 153.4, 133.8, 130.0, 127.9, 127.5, 125.0, 124.9, 120.0, 114.3, 55.4. HRMS (ESI-TOF): m/z [M + H]+ calcd for C12H10N2SH: 215.0634; found: 215.0637.3-Furan-2-yl-benzo[d]isothiazole (9h): eluent PE/EtOAc (20:1, v/v), yellow oil; yield: 118 mg (81%). 1H NMR (400 MHz, CDCl3): δ = 8.68−8.61 (m, 1 H), 8.02−7.93 (m, 1 H), 7.72−7.64 (m, 1 H), 7.55 (m, 2 H), 7.22 (m, 1 H), 6.64 (m, 1 H). 13C{1H} NMR (101 MHz, CDCl3): δ = 153.9, 153.2, 150.7, 143.3, 132.8, 127.7, 125.3, 125.2, 119.7, 111.8, 110.4. HRMS (ESI-TOF): m/z [M + H]+ calcd for C11H7NOSH: 202.0322; found: 202.0321.6-Methoxy-3-phenyl-benzo[d]isothiazole (9i): eluent PE/EtOAc (20:1, v/v), light yellow oil; yield: 111 mg (73%). 1H NMR (400 MHz, CDCl3): δ = 7.77−7.66 (m, 2 H), 7.57−7.49 (m, 2 H), 7.46 (m, 3 H), 6.80 (d, J = 7.1 Hz, 1 H), 3.81 (s, 3 H). 13C{1H} NMR (101 MHz, CDCl3): δ = 129.6, 129.3, 128.8, 128.5, 127.3, 112.0, 104.9, 55.2, 29.7. HRMS (ESI-TOF): m/z [M + H]+ calcd for C14H11NOSH: 242.0637; found: 242.0634.3-Furan-2-yl-5-methoxy-benzo[d]isothiazole (9l): eluent PE/EtOAc (20:1, v/v), colorless oil; yield: 122 mg (81%). 1H NMR (400 MHz, CDCl3): δ = 8.02 (d, J = 2.3 Hz, 1 H), 7.82 (d, J = 8.9 Hz, 1 H), 7.67 (d, J = 1.1 Hz, 1 H), 7.24 (m, 1 H), 7.18 (m, 1 H), 6.64 (m, 1 H), 3.98 (s, 3 H). 13C{1H} NMR (101 MHz, CDCl3): δ = 158.2, 153.3, 150.9, 146.5, 143.1, 134.0, 120.3, 119.3, 111.8, 110.2, 105.7, 55.7. HRMS (ESI-TOF): m/z [M + Na]+ calcd for C12H9NO2SNa: 254.0246; found: 254.0245.5-Methoxy-3-(4-trifluoromethyl-phenyl)-benzo[d]isothiazole (9m): eluent PE/EtOAc (20:1, v/v), yellow oil; yield: 125 mg (78%). 1H NMR (400 MHz, CDCl3): δ = 8.01 (d, J = 8.1 Hz, 2 H), 7.90 (d, J = 8.9 Hz, 1 H), 7.84 (d, J = 8.2 Hz, 2 H), 7.50 (d, J = 2.2 Hz, 1 H), 7.28 (m, 1 H), 3.91 (s, 3H). 13C{1H} NMR (101 MHz, CDCl3): δ = 162.0, 158.3, 147.0, 138.8, 134.8, 128.9, 125.3 (q, J = 3.8 Hz), 120.7, 119.3, 104.8, 55.7. 19F NMR (376 MHz, CDCl3): δ = −62.64 (s). HRMS (ESI-TOF): m/z [M + Na]+ calcd for C15H10F3NOSNa: 332.0327; found: 332.0325. 
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