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Abstract


Nickel(II)-catalyzed enantioselective Michael addition of N-Boc-oxindole derivatives with methyl vinyl ketone was demonstrated to give the corresponding adducts having chiral all-carbon quaternary centers with up to 87% ee in the presence of axially chiral N,N,O-tridentate phenanthroline ligand.
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Compound 4e: IR (KBr): 3414, 1982, 1764, 1732, 1619, 1480, 1465, 1412, 1395, 1371, 1325, 1253, 1148, 1072, 1017 cm–1. 1H NMR (300 MHz, CDCl3): δ = 7.97 (d, J = 10.2 Hz, 1 H), 7.58–7.55 (m, 2 H), 7.46–7.38 (m, 2 H), 7.28–7.15 (m, 3 H), 2.80–2.71 (m, 1 H), 2.55–2.31 (m, 2 H), 2.11–2.00 (m, 4 H), 1.64 (s, 9 H) ppm. 13C NMR (75 MHz, CDCl3): δ = 207.0, 176.2, 149.3, 143.5, 140.1, 130.3 (q, J
          C–F = 32.3 Hz), 129.7, 129.4, 127.7, 125.9 (q, J
          C–F = 3.7 Hz), 125.3, 124.9, 123.9 (q, J
          C–F = 228.3 Hz), 115.8, 85.3, 56.1, 38.7, 32.0, 30.3, 28.3 ppm. HRMS–FAB: m/z calcd for C24H24O4NF3 [M + Na]+: 470.1550; found: 470.1534. [α]D
          21 +69.0 (c 0.50, CHCl3). The enantiomeric purity of the product was determined by HPLC analysis (Daicel CHIRALPAK AD-H, hexane–i-PrOH = 15:1, flow rate = 1.0 mL min–1): t
          R (minor) = 6.8 min; t
          R (major) = 9.8 min; ee 65%.
Compound 4j: IR (KBr): 3441, 1979, 1759, 1729, 1511, 1490, 1415, 1511, 1450, 1415, 1369, 1339, 1254, 1153, 1116, 1062, 1011 cm–1. 1H NMR (300 MHz, CDCl3): δ = 7.90 (d, J = 8.4 Hz, 1 H), 7.29–7.18 (m, 5 H), 7.04 (d, J = 2.1 Hz, 1 H), 2.86–2.78 (m, 1 H), 2.54–2.12 (m, 9 H), 2.11 (s, 3 H), 1.72 (s, 9 H) ppm. 13C NMR (75 MHz, CDCl3): δ = 207.2, 176.9, 149.4, 137.6, 137.5. 136.8, 134.6, 130.8, 129.6, 129.3, 127.0, 125.2, 115.3, 84.7, 56.1, 39.3, 32.0, 30.6, 28.6, 21.7, 21.5 ppm. HRMS–FAB: m/z calcd for C25H29NO4 [M + Na]+: 430.1994; found: 430.1989. [α]D
          21 +64.2 (c 0.10, CHCl3). The enantiomeric purity of the product was determined by HPLC analysis (Daicel CHIRALPAK AD-H, hexane–i-PrOH = 90:10, flow rate = 1.0 mL min–1): t
          R (minor) = 8.0 min; t
          R (major) = 13.8 min; ee 80%.
Compound 4k: IR (KBr): 3413, 2980, 2839, 1766, 1731, 1608, 1580, 1513, 1483, 1394, 1347, 1254, 1146, 1033 cm–1. 1H NMR (300 MHz, CDCl3): δ = 7.94 (dd, J = 8.7, 4.5 Hz, 1 H), 7.21–7.18 (m, 2 H), 7.11–7.04 (m, 1 H), 6.91–6.83 (m, 3 H), 3.78 (s, 3 H), 2.79–2.65 (m, 1 H), 2.43–2.32 (m, 2 H), 2.15–2.08 (m, 1 H), 2.05 (s, 3 H), 1.62 (s, 9 H) ppm. 13C NMR (75 MHz, CDCl3): δ = 207.1, 176.6, 161.9, 159.4, 158.6, 149.5, 135.9 (d, J
          C-F = 2.3 Hz), 132.8 (d, J
          C–F = 7.4 Hz), 131.0, 128.2, 117.0 (d, J
          C–F = 7.4 Hz), 115.6 (d, J
          C–F = 23.0 Hz), 114.4, 112.2 (d, J
          C–F = 24.1 Hz), 85.1, 55.6 (d, J
          C–F = 9.8 Hz), 38.8, 31.8, 30.3, 28.3 ppm. HRMS–FAB: m/z calcd for C24H26FNO5 [M + Na]+: 450.1693; found: 450.1681. [α]D
          21 +42.6 (c 0.20, CHCl3). The enantiomeric purity of the product was determined by HPLC analysis (Daicel CHIRALPAK AD-H, hexane–i-PrOH = 90:10, flow rate = 1.0 mL min–1): t
          R (minor) = 11.3 min; t
          R (major) = 15.9 min; ee 81%. 
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