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Abstract

Construction of 1,2-dihydroisoquinolines and 1-alkylidenyl-1,2,3,4-tetrahydroisoquinolines through cationic gold(I) complex catalyzed hydroamination of the corresponding alkynyl carbamates has been demonstrated. In the presence of EtOH, the reaction proceeded smoothly at room temperature with low catalyst loading (1-3 mol%).
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cm-1. MS (FAB): m/z = 307 [M+]. Anal. Calcd for C20H21NO2: C, 78.15; H, 6.89; 4.56. Found: C, 78.23; H, 7.07; N, 4.48.
Compound 2e: colorless crystals; R
            
              f
             0.55 (hexane-EtOAc, 6:1); mp 168-169 °C. 1H NMR (500 MHz, CDCl3, TMS): δ = 7.16-7.26 (m, 4 H), 7.09 (s, 2 H), 6.94 (s, 1 H), 6.41 (s, 1 H), 4.87 (s, 2 H), 2.33 (s, 6 H), 1.06 (s, 9 H). 13C NMR (126 MHz, CDCl3): δ = 153.0, 140.8, 138.7, 137.5, 132.7, 131.9, 129.3, 127.5, 127.0, 125.0, 124.9, 124.1, 114.6, 80.8, 47.5, 27.6, 21.2. IR (CHCl3): 1691 cm-1. MS (FAB): m/z = 335 [M+]. Anal. Calcd for C22H25NO2: C, 78.77; H, 7.51; N, 4.18. Found: C, 78.66; H, 7.50; N, 4.23.
Compound 2h: white powder; R
            
              f
             0.50 (hexane-EtOAc, 1:1); mp 115-116 °C. 1H NMR (500 MHz, CDCl3, TMS): δ = 7.46 (d, J = 8.2 Hz, 2 H), 7.34 (d, J = 8.2 Hz, 2 H), 7.15-7.26 (m, 4 H), 6.42 (s, 1 H), 4.85 (s, 2 H), 4.68 (s, 2 H), 2.58 (s, 1 H), 1.06 (s, 9 H). 13C NMR (126 MHz, CDCl3): δ = 152.9, 140.6, 140.2, 137.9, 132.5, 131.8, 127.5, 127.2, 126.6, 126.2, 125.0, 124.9, 115.2, 81.0, 64.7, 47.4, 27.6. 
IR (CHCl3): 3606, 1693 cm-1. MS (FAB): m/z = 337 [M+]. Anal. Calcd for C21H23NO3: C, 74.75; H, 6.87; N, 4.15. Found: C, 74.47; H, 6.87; N, 3.88.
Compound 4a: colorless needles: R
            
              f
             0.38 (hexane-EtOAc, 2:1); mp 164-165 °C. 1H NMR (500 MHz, CDCl3, TMS): δ = 7.47 (d, J = 7.6 Hz, 2 H), 7.32 (dd, J
            1 = J
            2 = 7.6 Hz, 2 H), 7.21 (s, 1 H), 7.19 (t, J = 7.6 Hz, 1 H), 6.74 (s, 1 H), 6.61 (s, 1 H), 4.60 (br, 1 H), 3.97 (s, 3 H), 3.89 (s, 3 H), 3.27 (br, 1 H), 3.13 (br, 1 H), 2.66 (br, 1 H), 1.02 (s, 9 H). 13C NMR (126 MHz, CDCl3): δ = 153.3, 149.3, 147.7, 137.2, 134.0, 128.4, 128.3, 128.0, 126.8, 125.4, 117.6, 111.7, 106.4, 80.3, 56.2, 55.9, 43.0, 28.5, 27.7. IR (CHCl3): 1682 cm-1. 
MS (FAB): m/z = 381 [M+]. Anal. Calcd for C23H27NO4: C, 72.42; H, 7.13; N, 3.67. Found: C, 72.38; H, 7.08; N, 3.47.
Compound 4c: colorless crystals; R
            
              f
             0.38 (hexane-EtOAc, 2:1); mp 146-147 °C. 1H NMR (500 MHz, CDCl3, TMS): 
δ = 7.46 (s, 1 H), 7.36 (d, J = 7.8 Hz, 1 H), 7.24 (dd, J
            1 = 
              J
            2 = 7.8 Hz, 1 H), 7.18 (s, 1 H), 7.17 (d, J = 7.8 Hz, 1 H), 6.68 (s, 1 H), 6.61 (s, 1 H), 4.59 (br, 1 H), 3.96 (s, 3 H), 3.89 (s, 3 H), 3.26 (br, 1 H), 3.12 (br, 1 H), 2.66 (br, 1 H), 1.07 (s, 9 H).  13C NMR (126 MHz, CDCl3): d = 153.0, 149.5, 147.7, 139.1, 135.3, 134.2, 129.5, 128.3, 128.2, 126.7, 126.3, 125.0, 116.0, 111.7, 106.4, 80.6, 56.2, 55.9, 43.1, 28.3, 27.8. 
IR (CHCl3): 1685 cm-1. MS (FAB): m/z = 415 [M+]. Anal. Calcd for C23H26ClNO4: C, 66.42; H, 6.30; N, 3.37. Found: C, 66.38; H, 6.32; N, 3.35.
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