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1. General Experimental Information
The 1H and 13C NMR spectra were recorded on Bruker Avance DMX 400 MHz NMR spectrometers in CDCl3 using TMS as internal standard. Chemical shifts were reported as δ values (ppm). High-resolution mass spectra (HRMS-ESI) were obtained on a MicroTM Q-TOF Mass Spectrometer. Melting points were uncorrected and recorded on an Electothermal 9100 digital melting point apparatus.
Reagents were purchased from commercial sources and were used as received unless mentioned otherwise. Reactions were monitored by thin layer chromatography using silica gel GF254 plates. Column chromatography was performed on silica gel (300-400 mesh).

2. General Experimental Procedures for Synthesis of Compounds 3
A solution of compound 1 (0.4 mmol) and compound 2 (0.6 mmol) in toluene (5.0 mL) was stirred, and then the catalyst TBAB (10 mol %, 12.8 mg) and K2CO3 (20 mol %, 11.0 mg) was added. The reaction was carried out at 50 oC in Ar for 24 h. After completion of the reaction, as indicated by TLC, the reaction mixture was directly subjected to flash column chromatography on silica gel (petroleum ether/EtOAc = 10:1~5:1) to furnish the corresponding products 3.  
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 3-benzyl-1-methyl-3-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)indolin -2-one (3aa). White soild, m.p. 151.6-152.1 oC; Yield 92%; 2:1 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.36 (s, 1.8H, minor), 2.40 (s, 3H, major), 2.66 (s, 1.8H, minor), 2.85 (s, 3H, major), 2.88-2.91 (m, 1H, major), 3.18 (d, J = 10.4 Hz, 0.6 H, minor), 3.26 (d, J = 10.4 Hz, 0.6 H, minor), 3.48 (d, J = 10.4 Hz, 1H, major), 3.51-3.52 (m, 1H, major), 3.83-3.87 (m, 1H, minor), 3.95-4.05 (m, 2H, major), 6.37 (d, J = 6.4 Hz, 0.6H, minor), 6.42 (d, J = 6.4 Hz, 1.0H, major), 6.72-6.77 (m, 3.2 H, major + minor), 6.92-6.97 (m, 4.6H, major + minor), 6.99-7.02 (m, 1H, major), 7.08-7.18 (m, 11H, major + minor), 7.42 (d, J = 6.0 Hz, 0.6H, minor); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.5, 11.6, 25.5, 25.8, 28.2, 29.4, 41.7, 42.4, 49.2, 49.9, 57.7, 58.0, 107.8, 107.9, 121.9, 126.4, 127.3, 127.4, 127.8, 127.9, 128.3, 129.7, 129.8, 143.7, 155.2, 172.9, 173.3, 176.7, 177.7; HRMS (ESI-TOF) m/z: Calcd. for C28H25N3NaO4 [M+Na]+: 490.1743; Found: 490.1745.
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3-benzyl-3-(1-(3-fluorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3ab). White soild, m.p. 152.1-152.6 oC; Yield 85%; 20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.42 (s, 3H), 2.85 (s, 3H), 2.94 (d, J = 12.4 Hz, 1H), 3.51 (d, J = 12.8 Hz, 1H), 3.57-3.61 (m, 1H), 3.98-4.10 (m, 2H), 6.39 (d, J = 7.6Hz, 1H), 6.74-6.76 (m, 2H), 6.80-6.84 (m, 2H), 6.93-7.03 (m, 4H), 7.07-7.11 (m, 3H), 7.17 (d, J = 7.2 Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.6, 25.8, 28.1, 42.1, 48.6, 57.7, 107.9, 114.9 (d, JCF = 21.3 Hz), 122.0, 124.6, 126.4, 127.4, 128.4, 129.7, 135.0, 143.5, 155.3, 161.8 (d, JCF = 225.8 Hz), 173.2, 177.5; HRMS (ESI-TOF) m/z: Calcd. for C28H24FN3NaO4 [M+Na]+: 508.1649; Found: 508.1651.
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3-benzyl-3-(1-(4-fluorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3ac). White soild, m.p. 147.2-147.7 oC; Yield 81%; 8:7 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.38 (s, 3.0H, major), 2.43 (s, 2.5H, minor), 2.69 (s, 3.0H, major), 2.86 (s, 2.6H, minor), 2.92 (d, J = 12.4Hz, 0.8H, minor), 3.16 (d, J = 12.8Hz, 1H, major), 3.23 (d, J = 12.8Hz, 1H, major), 3.49 (d, J = 12.8Hz, 0.8H, minor), 3.55-3.62 (m, 0.8H, minor), 3.78-3.81 (m, 2.0H, major), 3.95-4.02 (m, 2.6H, major + minor), 6.39-6.42 (m, 1.8H, major + minor), 6.73-6.76 (m, 3.8H, major + minor), 6.82-6.90 (m, 3.8H, major + minor), 6.93-7.04 (m, 8.5H, major + minor), 7.08-7.20 (m, 5.6H, major + minor), 7.44 (d, J = 7.2Hz, 0.9H, minor); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.5, 11.6, 25.5, 25.8, 28.2, 29.5, 41.8, 42.3, 48.9, 49.4, 57.5, 57.8, 107.9, 108.0, 114.7 (d, JCF = 21.2 Hz), 122.2 (d, JCF = 20.2 Hz), 123.7, 124.7, 126.5, 127.4, 128.5, 128.6, 129.7, 129.8, 134.9, 155.3, 160.9 (d, JCF = 244.1 Hz), 172.4, 173.0, 176.5, 177.4; HRMS (ESI-TOF) m/z: Calcd. for C28H24FN3NaO4 [M+Na]+: 508.1649; Found: 508.1648.
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3-benzyl-3-(1-(2-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3ad). White soild, m.p. 167.6-168.1 oC; Yield 85%; 13:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.44 (s, 3H), 2.91 (s, 3H), 3.14 (d, J = 10.0Hz, 1H), 3.77 (d, J = 10.0Hz, 1H), 3.95-3.98 (m, 1H), 4.08-4.14 (m, 1H), 4.76-4.80 (m, 1H), 6.32 (d, J = 6.0 Hz, 1H), 6.78-6.80 (m, 2H), 6.93-7.00 (m, 6H), 7.04-7.07 (m, 2H), 7.29-7.31 (m, 1H), 7.34 (d, J = 5.6Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.6, 25.8, 28.8, 42.0, 43.7, 57.6, 107.4, 121.8, 124.4, 126.5, 126.6, 127.4, 128.0, 128.2, 128.6, 129.4, 129.9, 143.0, 155.3, 173.3, 177.6; HRMS (ESI-TOF) m/z: Calcd. for C28H24ClN3NaO4 [M+Na]+: 524.1353; Found: 524.1357.
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3-benzyl-3-(1-(2,4-dichlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3ae). White soild, m.p. 170.1-170.8 oC; Yield 86%; 9:8 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.33 (s, 3H, major), 2.46 (s, 2.6H, minor), 2.85 (s, 3H, major), 2.90 (s, 2.6H, minor), 2.95 (d, J = 10.0Hz, 1H, major), 3.03 (d, J = 10.0Hz, 1H, major), 3.13 (d, J = 10.0Hz, 0.9H, minor), 3.47 (d, J = 6.4Hz, 2H, major), 3.75 (d, J = 10.0Hz, 0.9H, minor), 3.96-4.00 (m, 0.9H, minor), 4.08-4.10 (m, 0.9H, minor), 4.71-7.74 (m, 0.9H, minor), 4.81-4.84 (m, 1.0H, major), 6.33 (d, J = 6.0Hz, 0.9H, minor), 6.43 (d, J = 6.0Hz, 1.0H, major), 6.63 (d, J = 6.0 Hz, 2.0H, major), 6.78-6.80 (m, 1.8H, minor), 6.89-7.06 (m, 9.0H, major + minor), 7.07-7.11 (m, 0.9H, minor), 7.14-7.17 (m, 1.0H, major), 7.25 (s, 1.0H, major), 7.31-7.33 (m, 1.8H, major + minor), 7.38-7.39 (m, 0.9H, minor), 7.43-7.44 (m, 1.0H, major), 7.98 (d, J = 6.8Hz, 1.0H, major); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.4, 11.6, 25.7, 25.8, 28.6, 30.3, 42.0, 43.1, 43.3, 57.1, 57.5, 107.6, 107.9, 122.7, 127.2, 127.4, 127.5, 128.4, 129.2, 129.6, 129.8, 134.6, 142.9, 143.5, 155.3, 155.4, 171.8, 173.0, 176.6, 177.4; HRMS (ESI-TOF) m/z: Calcd. for C28H23Cl2N3NaO4 [M+Na]+: 558.0963; Found: 558.0965.
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3-benzyl-3-(1-(4-tert-butylphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3ag). White soild, m.p. 164.3-164.9 oC; Yield 91%; 9:8 dr; 1H NMR (CDCl3, 400 MHz) δ: 1.26 (s, 9H), 2.41 (s, 3H), 2.83-2.84 (m, 4H), 3.31-3.41 (m, 2H), 3.78-3.84 (m, 1H), 4.02-4.06 (m, 1H), 6.45 (d, J = 7.6 Hz, 1H), 6.68-6.70 (m, 2H), 6.89-6.96 (m, 3H), 7.02-7.06 (m, 1H), 7.12-7.15 (m, 3H), 7.18-7.23 (m, 3H); 13C NMR (CDCl3, 100 MHz) δ: 11.6, 25.8, 28.4, 31.2, 34.4, 42.6, 48.5, 57.9, 107.8, 121.9, 124.8, 125.3, 126.3, 127.3, 128.3, 129.0, 129.7, 133.7, 135.3, 143.9, 150.5, 155.2, 173.3, 177.9; HRMS (ESI-TOF) m/z: Calcd. for C32H33N3NaO4 [M+Na]+: 546.2369; Found: 546.2371.
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3-(4-chlorobenzyl)-1-methyl-3-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)indolin-2-one (3ba). White soild, m.p. 201.4-201.7 oC; Yield 84%; 2:1 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.36 (s, 1.9H, minor), 2.40 (s, 3.0H, major), 2.69 (s, 1.9H, minor), 2.86-2.88 (m, 4H, major), 3.14 (d, J = 12.8 Hz, 0.6H, minor), 3.21 (d, J = 12.8 Hz, 0.6H, minor), 3.42-3.48 (m, 2H), 3.81-3.84 (m, 1H, major), 3.90-4.04 (m, 2.6H, major + minor), 6.42 (d, J = 8.0Hz, 0.6H, minor), 6.46 (d, J = 7.8Hz, 1H, major), 6.65 (d, J = 8.4Hz, 2H, major), 6.67-6.71 (m, 1.3H, minor), 6.89-6.93 (m, 3H, major + minor), 7.00-7.04 (m, 1.0H, major), 7.08-7.18 (m, 11.4H, major + minor), 7.40 (d, J = 7.2Hz, 0.6H, minor); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.5, 11.6, 25.5, 25.8, 28.2, 29.3, 40.9, 41.6, 49.2, 49.9, 57.6, 57.8, 103.0, 108.1, 108.2, 122.0, 124.9, 127.5, 127.6, 127.7, 127.8, 127.9, 128.0, 128.5, 129.1, 131.0, 131.1, 133.7, 155.2, 172.7, 173.1, 176.4, 177.5; HRMS (ESI-TOF) m/z: Calcd. for C28H24ClN3NaO4 [M+Na]+: 524.1353; Found: 524.1357.
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3-(4-chlorobenzyl)-3-(1-(3-fluorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3bc). White soild, m.p. 156.1-156.7 oC; Yield 79%; 3:2 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.38 (s, 2.0H, minor), 2.43 (s, 3.0H, major), 2.72 (s, 2.0H, minor), 2.86-2.90 (m, 4H, major), 3.12 (d, J = 12.8 Hz, 0.6H, minor), 3.19 (d, J = 12.8 Hz, 0.6H, minor), 3.45 (d, J = 12.4 Hz, 1H, major), 3.53-3.56 (m, 1H, major), 3.76-3.78 (m, 1.3H, minor), 3.92-4.04 (m, 2.6H, major + minor), 6.44-6.48 (m, 1.6H, major + minor), 6.66-6.70 (m, 3.3H, major + minor), 6.83-6.89 (m, 3.0H, major + minor), 6.92 (d, J = 8.4Hz, 5.0H, major + minor), 7.02-7.06 (m, 1H, major), 7.10-7.21 (m, 5.0H, major + minor), 7.42 (d, J = 6.4Hz, 0.6H, minor); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.4, 11.5, 25.6, 25.8, 28.1, 29.4, 41.0, 41.5, 49.0, 49.5, 57.4, 57.6, 108.2, 108.3, 114.8 (d, JCF = 21.3 Hz), 122.3 (d, JCF = 19.9 Hz), 123.6, 124.6, 127.6, 128.7, 128.8, 131.1, 131.2, 132.4, 133.5, 155.3, 160.9, 162.1 (d, JCF = 240.8 Hz), 172.3, 172.8, 177.2; HRMS (ESI-TOF) m/z: Calcd. for C28H23ClFN3NaO4 [M+Na]+: 542.1259; Found: 542.1259.
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3-(4-chlorobenzyl)-3-(1-(2-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3bd). White soild, m.p. 179.3-179.9 oC; Yield 72%; 3:1 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.32 (s, 1.2H, minor), 2.44 (s, 3.0H, major), 2.89 (s, 1.2H, minor), 2.93 (s, 3.4H, major + minor), 3.03 (d, J = 12.8Hz, 0.3H, minor), 3.09 (d, J = 12.8Hz, 1.0H, major), 3.50 (d, J = 8.0Hz, 1.0H, major), 3.73 (d, J = 12.8Hz, 1.0H, major), 3.89-3.94 (m, 1.0H, major), 4.02-4.05 (m, 1.0H, minor), 4.74-4.78 (m, 1.0H, major), 4.84-4.88 (m, 0.3H, minor), 6.37 (d, J = 7.8Hz, 1.0H, major), 6.48 (d, J = 7.8Hz, 0.3H, minor), 6.57 (s, 0.3H, minor), 6.59 (s, 0.4H, minor), 6.72 (s, 1.0H, major), 6.74 (s, 1.0H, major), 6.86 (s, 0.3H, minor), 6.88 (s, 0.3H, minor), 6.93-6.99 (m, 4.0H, major), 7.02-7.10 (m, 3.4H, major + minor), 7.15-7.17 (m, 0.3H, minor), 7.19-7.15 (m, 0.4H, minor), 7.26-7.30 (m, 1.4H, major + minor), 7.32-7.37 (m, 1.8H, major + minor), 7.41 (d, J = 6.4Hz, 0.4H), 7.96-7.99 (m, 0.4H, minor); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.4, 11.6, 25.8, 28.8, 41.1, 41.2, 43.5, 43.7, 57.0, 57.5, 107.7, 108.0, 122.0, 124.3, 126.6, 127.6, 128.0, 128.4, 128.7, 129.5, 131.2, 142.9, 143.4, 155.3, 172.0, 173.1, 176.4, 177.4; HRMS (ESI-TOF) m/z: Calcd. for C28H23Cl2N3NaO4 [M+Na]+: 558.0963; Found: 558.0960.
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3-(4-chlorobenzyl)-3-(1-(2,4-dichlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3be). White soild, m.p. 188.5-188.9 oC; Yield 76%; 5:1 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.33 (s, 0.8H, minor), 2.46 (s, 3.0H, major), 2.89 (s, 0.8H, minor), 2.93 (s, 3.0H, major), 2.99 (d, J = 0.2H, minor), 3.08 (d, J = 12.8Hz, 1.0H, major), 3.45 (d, J = 8.0Hz, 0.5H, minor), 3.71 (d, J = 12.4Hz, 1.3H, major + minor), 3.91-3.96 (m, 1.0H, major), 4.04 (d, J = 11.6Hz, 1.0H, major), 4.69-4.73 (m, 1.0H, major), 4.79-4.83 (m, 0.3H, minor), 6.38 (d, J = 7.6Hz, 1H, major), 6.48 (d, J = 8.0Hz, 0.2H, minor), 6.57 (d, J = 8.4Hz, 0.5H, minor), 6.71 (s, 1H), 6.73 (s, 1H), 6.88 (d, J = 8.4Hz, 0.5H, minor), 6.93-6.98 (m, 3.0H, major), 7.04-7.07 (m, 3.0H, major), 7.11 (d, J = 7.6Hz, 0.2H, minor), 7.18 (d, J = 7.2Hz, 0.2H, minor), 7.22-7.25 (m, 1.0H, major), 7.30-7.33(m, 1.3H, major + minor), 7.38-7.39 (m, 0.2H, minor), 7.43 (d, J = 7.2Hz, 0.3H, major + minor), 7.95 (d, J = 8.4Hz, 0.2H, minor); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.6, 25.9, 28.6, 41.1, 43.3, 57.4, 107.9, 108.2, 122.1, 124.2, 127.0, 127.6, 128.7, 128.9, 129.3, 131.1, 133.3, 142.8, 155.4, 172.8, 177.2; HRMS (ESI-TOF) m/z: Calcd. for C28H22Cl3N3NaO4 [M+Na]+: 592.0574; Found: 592.0575.
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3-(1-(3-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-(4-chlorobenzyl)-1-methylindolin-2-one (3bh). White soild, m.p. 186.7-187.2 oC; Yield 79%; >20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.38 (s, 3H), 2.73 (s, 3H), 3.08-3.19 (m, 2H), 3.69-3.79 (m, 2H), 3.89-3.93 (m, 1H), 6.45 (d, J = 7.6Hz, 1H), 6.68 (d, J = 8.0Hz, 2H), 6.92 (d, J = 8.4Hz, 2H), 7.03-7.32 (m, 6H), 7.41 (d, J = 7.2Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.5, 25.6, 29.3, 41.0, 49.4, 57.6, 108.3, 121.8, 122.4, 123.5, 127.6, 128.4, 128.8, 129.5, 130.9, 131.1, 132.4, 133.4, 139.5, 143.7, 155.3, 172.2, 176.2; HRMS (ESI-TOF) m/z: Calcd. for C28H23BrClN3NaO4 [M+Na]+: 602.0458; Found: 602.0459.
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3-(4-chlorobenzyl)-1-methyl-3-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-m-tolylethyl)indolin-2-one (3bi). White soild, m.p. 206.1-206.6 oC; Yield 80%; 8:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.25 (s, 3H), 2.41 (s, 3H), 2.81 (d, J = 12.4 Hz, 1H), 2.89 (s, 3H), 3.36-3.41 (m, 2H), 3.82-3.89 (m, 1H), 3.96-4.00 (m, 1H), 6.48 (d, J = 7.6 Hz, 1H), 6.64 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.95-6.99 (m, 3H), 7.01-7.10 (m, 2H), 7.13-7.17 (m, 2H); 13C NMR (CDCl3, 100 MHz) δ: 11.6, 21.3, 25.8, 28.2, 41.7, 49.1, 57.6, 108.1, 122.0, 125.1, 127.5, 127.8, 127.9, 128.5, 128.6, 131.1, 132.3, 133.8, 136.6, 137.6, 143.7, 155.2; HRMS (ESI-TOF) m/z: Calcd. for C29H26ClN3NaO4 [M+Na]+: 538.1510; Found: 538.1511.
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3-(4-chlorobenzyl)-3-(1-(2,4-dimethylphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3bj). White soild, m.p. 199.2-199.9 oC; Yield 85%; 20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.18 (s, 3H), 2.23 (s, 3H), 2.35 (s, 3H), 2.79 (s, 3H), 3.08 (d, J = 12.8Hz, 1H), 3.26 (d, J = 12.4Hz, 1H), 3.69-3.75 (m, 1H), 3.82-3.88 (m, 1H), 4.23-4.27 (m, 1H), 6.47 (d, J = 7.6Hz, 1H), 6.66 (d, J = 8.4Hz, 2H), 6.86-6.91 (m, 4H), 6.99-7.04 (m, 1H), 7.10 (d, J = 7.2Hz, 1H), 7.15-7.20 (m, 2H); 13C NMR (CDCl3, 100 MHz) δ: 11.5, 20.1, 20.9, 25.7, 29.7, 40.2, 42.6, 57.4, 108.1, 122.2, 123.8, 126.7, 127.5, 127.8, 128.5, 131.2, 131.3, 133.3, 133.7, 143.7, 155.3, 173.1, 176.9; HRMS (ESI-TOF) m/z: Calcd. for C30H28ClN3NaO4 [M+Na]+: 552.1666; Found: 552.1667.
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3-(4-bromobenzyl)-3-(1-(3-fluorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3cc). White soild, m.p. 149.9-150.3 oC; Yield 84%; 3:2 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.38 (s, 2.2H, minor), 2.43 (s, 3.0H, major), 2.72 (s, 2.2H, minor), 2.89 (s, 3.6H, major + minor), 3.10 (d, J = 12.8Hz, 0.7H, minor), 3.18 (d, J = 12.4Hz, 0.7H, minor), 3.45 (d, J = 12.4Hz, 1.0H, major), 3.52-3.56 (m, 1.0H, major), 3.75-3.78 (m, 1.6H, major + minor), 3.92-4.01 (m, 2.8H, major + minor), 6.44-6.48 (m, 1.7H, major + minor), 6.60-6.64 (m, 3.6H, major + minor), 6.83-6.93 (m, 5.4H, major + minor), 7.02-7.23 (m, 9.9H, major + minor), 7.42 (d, J = 7.2Hz, 0.8H); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.5, 11.6, 25.6, 25.9, 28.1, 29.7, 41.1, 41.5, 49.0, 49.5, 57.3, 57.6, 108.2, 108.3, 114.8 (d, JCF = 21.4 Hz), 120.6, 122.3 (d, JCF = 20.1 Hz), 123.6, 124.6, 128.7, 128.9, 129.5, 130.6, 131.4, 131.5, 155.3, 162.2 (d, JCF = 233.1 Hz), 172.3, 172.8, 176.2, 177.2; HRMS (ESI-TOF) m/z: Calcd. for C28H23BrFN3NaO4 [M+Na]+: 586.0754; Found: 586.0755.
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3-(4-bromobenzyl)-3-(1-(2-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3cd). White soild, m.p. 159.4-159.8 oC; Yield 74%; 20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.37 (s, 3H), 2.86 (s, 3H), 3.01 (d, J = 12.8Hz, 1H), 3.65 (d, J = 12.8Hz, 1H), 3.81-3.86 (m, 1H), 3.94-4.01 (m, 1H), 4.67-4.71 (m, 1H), 6.30 (d, J = 7.6Hz, 1H), 6.60 (d, J = 8.4Hz, 2H), 6.86-6.92 (m, 2H), 6.97-7.03 (m, 5H), 7.19-7.22 (m, 1H), 7.26 (d, J = 7.2Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.6, 25.8, 28.8, 41.2, 43.7, 57.4, 107.7, 122.0, 124.3, 126.6, 128.0, 128.5, 128.7, 129.5, 130.5, 131.6, 134.0, 142.9, 155.3, 173.1, 177.3; HRMS (ESI-TOF) m/z: Calcd. for C28H23BrClN3NaO4 [M+Na]+: 602.0458; Found: 602.0461.
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3-(4-bromobenzyl)-3-(1-(4-tert-butylphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3cg). White soild, m.p. 161.7-162.2 oC; Yield 90%; >20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 1.24 (s, 9H), 2.35 (s, 3H), 2.71 (s, 3H), 3.06 (d, J = 13.2Hz, 1H), 3.16 (d, J = 12.8Hz, 1H), 3.75-3.77 (m, 2H), 3.89-3.93 (m, 1H), 6.41 (d, J = 7.6Hz, 1H), 6.62 (d, J = 8.4Hz, 2H), 7.04-7.08 (m, 5H), 7.15-7.19 (m, 3H), 7.36 (d, J = 7.2Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.5, 25.5, 29.5, 31.2, 34.4, 41.1, 49.5, 57.7, 108.1, 120.4, 122.2, 123.6, 124.7, 128.5, 128.8, 130.5, 131.5, 134.0, 134.4, 143.8, 150.5, 155.2, 172.9, 176.5; HRMS (ESI-TOF) m/z: Calcd. for C32H32BrN3NaO4 [M+Na]+: 624.1474; Found: 624.1477.
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3-(4-bromobenzyl)-3-(1-(3-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3ch). White soild, m.p. 174.1-174.5 oC; Yield 89%; >20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.38 (s, 3H), 2.73 (s, 3H), 3.08 (d, J = 12.8Hz, 1H), 3.15 (d, J = 12.8Hz, 1H), 3.73-3.76 (m, 2H), 3.89-3.92 (m, 1H), 6.46 (d, J = 7.6Hz, 1H), 6.63 (d, J = 8.4Hz, 2H), 7.03-7.09 (m, 3H), 7.11-7.15 (m, 2H), 7.19-7.23 (m, 1H), 7.25 (s, 1H), 7.29-7.32 (m, 1H), 7.40 (d, J = 7.6Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.5, 25.6, 29.3, 41.0, 49.5, 57.6, 108.3, 120.6, 121.8, 122.4, 123.5, 128.3, 128.9, 129.5, 130.5, 130.9, 131.5, 134.0, 139.4, 143.7, 155.3, 172.2, 176.2; HRMS (ESI-TOF) m/z: Calcd. for C28H23Br2N3NaO4 [M+Na]+: 645.9953; Found: 645.9957.
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3-(4-bromobenzyl)-1-methyl-3-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-m-tolylethyl)indolin-2-one (3ci). White soild, m.p. 157.4-157.9 oC; Yield 75%; 20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.18 (s, 3H), 2.33 (s, 3H), 2.69 (s, 3H), 3.06 (d, J = 12.8Hz, 1H), 3.16 (d, J = 12.8Hz, 1H), 3.75-3.77 (m, 2H), 3.84-3.86 (m, 1H), 6.40 (d, J = 7.6Hz, 1H), 6.61 (d, J = 8.0Hz, 2H), 6.88-6.95 (m, 3H), 6.99-7.07 (m, 4H), 7.13-7.17 (m, 1H), 7.35 (d, J = 6.8Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.6, 21.4, 25.7, 29.5, 41.0, 49.9, 57.8, 108.2, 120.6, 122.3, 123.8, 127.8, 128.5, 128.7, 130.6, 131.6, 134.5, 137.5, 144.0, 155.4, 172.9, 176.6; HRMS (ESI-TOF) m/z: Calcd. for C29H26BrN3NaO4 [M+Na]+: 582.1004; Found: 582.1001.
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3-(4-bromobenzyl)-3-(1-(2,4-dimethylphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3cj). White soild, m.p. 137.1-137.6 oC; Yield 88%; >20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.10 (s, 3H), 2.15 (s, 3H), 2.27 (s, 3H), 3.00 (d, J = 12.8Hz, 1H), 3.18 (d, J = 12.8Hz, 1H), 3.71-3.84 (m, 2H), 4.15-4.19 (m, 1H), 6.40 (d, J = 7.2Hz, 1H), 6.53 (d, J = 8.4 Hz, 2H), 6.78 (d, J = 7.2Hz, 2H), 6.92-7.04 (m, 4H), 7.08-7.11 (m, 2H); 13C NMR (CDCl3, 100 MHz) δ: 11.5, 20.0, 20.9, 25.6, 30.0, 40.1, 42.6, 57.3, 108.1, 122.2, 123.8, 126.6, 127.7, 128.4, 130.4, 131.2, 131.5, 133.2, 134.2, 143.7, 155.2, 173.1, 176.8; HRMS (ESI-TOF) m/z: Calcd. for C30H28BrN3NaO4 [M+Na]+: 596.1161; Found: 596.1165.
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3-(4-fluorobenzyl)-1-methyl-3-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)indolin-2-one (3da). White soild, m.p. 132.1-132.6 oC; Yield 90%; 18:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.34 (s, 3H), 2.66 (s, 3H), 3.10-3.14 (m, 1H), 3.19 (d, J = 12.8Hz, 1H), 3.77-3.83 (m, 2H), 3.91-3.95 (m, 1H), 6.39 (d, J = 7.6Hz, 1H), 6.59-6.64 (m, 2H), 6.68-6.72 (m, 2H), 7.06-7.18 (m, 7H), 7.39-7.41 (m, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.5, 11.6, 25.5, 25.8, 28.2, 29.4, 40.8, 41.6, 49.1, 49.8, 58.0, 58.5, 108.0, 108.1, 114.1, 114.2 (d, JCF = 17.7 Hz), 122.2 (d, JCF = 19.6 Hz), 123.7, 127.7, 127.9, 128.0, 131.2, 131.3, 143.7, 143.9, 155.3, 161.4 (d, JCF = 216.7 Hz), 172.8, 173.2, 176.6; HRMS (ESI-TOF) m/z: Calcd. for C28H24FN3NaO4 [M+Na]+: 508.1649; Found: 508.1647.

[image: image77.wmf]N

M

e

O

N

O

N

O

2

F

3-(4-fluorobenzyl)-3-(1-(3-fluorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3dc). White soild, m.p. 134.2-134.7 oC; Yield 83%; 5:1 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.38 (s, 3.0H, major), 2.43 (s, 0.8H, minor), 2.71 (s, 3.0H, major), 2.88 (s, 0.8H, minor), 3.12 (d, J = 10.4Hz, 1.0H, major), 3.20 (d, J = 10.4Hz, 1.0H, major), 3.47 (d, J = 10.0Hz, 0.3H, minor), 3.53-3.57 (m, 0.3H, minor), 3.70-3.74 (m, 1.0H, major), 3.77-3.79 (m, 1.7H, major + minor), 3.94-3.99 (m, 1.4H, major + minor), 6.42-6.46 (m, 1.3H, major + minor), 6.62-6.65 (m, 2.6H, major + minor), 6.68-6.73 (m, 2.6H, major + minor), 6.83-6.91 (m, 2.3H, major + minor), 6.92-6.94 (m, 1.6H, major + minor), 7.02-7.06 (m, 0.3H, minor), 7.10-7.16 (m, 2.6H, major + minor), 7.18-7.21 (m, 1.3H, major + minor), 7.43 (d, J = 5.6Hz, 1.0H, major); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.5, 11.6, 25.5, 25.8, 28.2, 29.4, 41.0, 41.4, 48.8, 49.4, 57.8, 58.4, 108.2, 114.3 (d, JCF = 17.9 Hz), 114.8 (d, JCF = 17.6 Hz), 122.4, 123.6, 125.1, 128.6, 128.8, 129.3, 129.4, 130.6, 131.2, 131.3, 139.7, 139.8, 143.6, 143.8, 155.3, 161.5 (d, JCF = 194.3 Hz), 162.1(d, JCF = 196.2 Hz), 172.3, 172.9, 175.1, 176.4; HRMS (ESI-TOF) m/z: Calcd. for C28H23F2N3NaO4 [M+Na]+: 526.1554; Found: 526.1554.
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3-(1-(2-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-(4-fluorobenzyl)-1-methylindolin-2-one (3dd). White soild, m.p. 172.4-173.1 oC; Yield 80%; >20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.32 (s, 3H), 2.88 (s, 3H), 2.93 (d, J = 12.8Hz, 1H), 3.03 (d, J = 12.8Hz, 1H), 3.51 (d, J = 8.0Hz, 2H), 4.85-4.89 (m, 1H), 6.46 (d, J = 7.6Hz, 1H), 6.58-6.60 (m, 4H), 7.07-7.11 (m, 1H), 7.15-7.27 (m, 2H), 7.32-7.38 (m, 2H), 7.42 (d, J = 6.8Hz, 1H), 7.98-8.01 (m, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.4, 25.7, 30.3, 41.0, 43.4, 57.2, 108.0, 114.0 (d, JCF = 16.9 Hz), 122.7, 123.3, 127.2, 128.5, 129.0, 129.5, 131.1, 131.2, 143.4, 155.2, 161.5 (d, JCF = 195.8 Hz), 172.1, 176.6; HRMS (ESI-TOF) m/z: Calcd. for C28H23ClFN3NaO4 [M+Na]+: 542.1259; Found: 542.1257.
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3-(1-(2,4-dichlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-(4-fluorobenzyl)-1-methylindolin-2-one (3de). White soild, m.p. 164.1-164.8 oC; Yield 89%; 15:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 2.33 (s, 3H), 2.88 (s, 3H), 2.90-2.93 (m, 1H), 2.99 (d, J = 12.8Hz, 1H), 3.46 (d, J = 8.0Hz, 2H), 4.79-4.83 (m, 1H), 6.47 (d, J = 7.6 Hz, 1H), 6.59 (d, J = 7.6Hz, 4H), 7.07-7.12 (m, 1H), 7.16-7.20 (m, 1H), 7.27-7.34 (m, 1H), 7.39-7.44 (m, 2H), 7.96 (d, J = 8.4Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ: 11.4, 25.7, 30.2, 41.1, 43.0, 57.1, 108.1, 114.0 (d, JCF = 21.3 Hz), 122.8, 123.2, 127.5, 128.6, 129.2, 131.1, 131.2, 132.0, 143.4, 155.3, 161.5 (d, JCF = 250.1 Hz), 171.7, 176.4; HRMS (ESI-TOF) m/z: Calcd. for C28H22Cl2FN3NaO4 [M+Na]+: 576.0869; Found: 576.0871.
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3-(1-(4-tert-butylphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-(4-fluorobenzyl)-1-methylindolin-2-one (3dg). White soild, m.p. 142.3-142.9 oC; Yield 90%; >20:1 dr; 1H NMR (CDCl3, 400 MHz) δ: 1.27 (s, 9H), 2.41 (s, 3H), 2.87 (s, 3H), 3.28-3.32 (m, 1H), 3.35 (d, J = 10.4Hz, 1H), 3.70-3.80 (m, 2H), 4.02-4.05 (m, 1H), 6.50 (d, J = 6.0Hz, 1H), 6.59-6.66 (m, 4H), 7.04-7.07 (m, 1H), 7.13-7.20 (m, 4H), 7.23 (d, J = 6.4Hz, 2H); 13C NMR (CDCl3, 100 MHz) δ: 11.6, 25.8, 28.4, 31.2, 34.4, 41.8, 48.4, 57.9, 108.0, 114.1(d, JCF = 17.4 Hz), 122.0, 124.9, 125.2, 128.0, 128.5, 131.1, 131.2, 133.7, 143.9, 150.7, 155.2, 161.5 (d, JCF = 195.4 Hz), 173.2, 177.8; HRMS (ESI-TOF) m/z: Calcd. for C32H32FN3NaO4 [M+Na]+: 564.2275; Found: 564.2278. 
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3-(4-fluorobenzyl)-1-methyl-3-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-m-tolylethyl)indolin-2-one (3di). White soild, m.p. 161.7-161.9 oC; Yield 81%; 5:1 dr; 1H NMR (CDCl3, 500 MHz) δ (major + minor): 2.14 (s, 0.8H, minor), 2.18 (s, 3.0H, major), 2.28 (s, 0.8H, minor), 2.34 (s, 3.0H, major), 2.63 (s, 0.8H, minor), 2.80 (s, 3.0H, major), 3.02-3.06 (m, 0.5H, minor), 3.11-3.14 (m, 0.2H, minor), 3.11-3.34 (m, 2.0H, major), 3.71-3.73 (m, 0.5H, minor), 3.77-3.82 (m, 1.0H, major), 3.90-3.93 (m, 1.0H, major), 4.22-4.25 (m, 1.0H, major), 6.34 (d, J = 6.4 Hz, 0.2H, minor), 6.41 (d, J = 6.0 Hz, 1.0H, major), 6.53-6.65 (m, 5.0H, major + minor), 6.83-7.02 (m, 6.6H, major + minor), 7.06-7.10 (m, 2.3H, major + minor), 7.31 (d, 0.2H, J = 6.0 H, minor), 7.45-7.46 (m, 0.5H, minor), 7.63-7.65 (m, 0.5H, minor); 13C NMR (CDCl3, 125 MHz) δ (major + minor): 11.6, 13.7, 19.2, 21.3, 25.8, 28.3, 29.7, 30.5, 41.7, 49.0, 49.7, 57.8, 65.6, 108.0, 114.1 (d, JCF = 22.3 Hz), 122.0, 125.1, 127.8, 128.1, 128.5, 128.8, 130.9, 131.2, 136.7, 137.6, 143.8, 155.2, 161.5 (d, JCF = 248.3 Hz), 173.2, 177.7; HRMS (ESI-TOF) m/z: Calcd. for C29H26FN3NaO4 [M+Na]+: 522.1805; Found: 522.1807.
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5-bromo-3-(4-bromobenzyl)-3-(1-(2-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1-methylindolin-2-one (3ed). White soild, m.p. 158.7-159.3 oC; Yield 82%; 3:2 dr; 1H NMR (CDCl3, 400 MHz) δ (major + minor): 2.28 (s, 2.2H, minor), 2.38 (s, 3.0H, major), 2.82 (s, 1.9H, minor), 2.83 (s, 3.0H, major), 2.87 (d, J = 10.4Hz, 0.8H, minor), 2.95 (d, J = 10.4Hz, 0.8H, minor), 3.02 (d, J = 10.0Hz, 1.0H, major), 3.43-3.50 (m, 1.0H, major), 3.67 (d, J = 10.4 Hz, 1.0H, major), 3.85-3.89 (m, 1.0H, major), 3.99-4.04 (m, 1.0H, major), 4.22-4.25 (m, 0.6H, minor), 4.63-4.66 (m, 0.9H, minor), 4.70-4.73 (m, 0.8H, minor), 6.15 (d, J = 6.8 Hz, 1.0H, major), 6.30 (d, J = 6.8 Hz, 0.8H, minor), 6.47 (d, J = 6.8 Hz, 1.6H, major + minor), 6.63 (d, J = 6.8 Hz, 1.9H, major + minor), 6.90-6.93 (m, 1.0H, major), 6.99-7.02 (m, 3.4H, major + minor), 7.06-7.08 (m, 2.8H, major + minor), 7.16-7.19 (m, 2.0H, major), 7.22-7.24 (m, 0.8H, minor), 7.27-7.33 (m, 2.4H, major + minor), 7.43 (d, J = 12.0 Hz, 1.0H, major), 7.84 (d, J = 5.6 Hz, 0.7H, minor); 13C NMR (CDCl3, 100 MHz) δ (major + minor): 11.4, 11.6, 25.9, 28.6, 29.7, 40.8, 41.0, 43.4, 43.7, 57.2, 57.7, 65.6, 109.1, 109.5, 126.4, 126.7, 127.5, 127.8, 129.0, 129.2, 129.6, 129.7, 130.6, 130.8, 130.9, 131.3, 131.4, 131.5, 133.6, 141.9, 142.5, 155.3, 155.4, 171.7, 172.9, 175.9, 176.8; HRMS (ESI-TOF) m/z: Calcd. for C28H22Br2ClN3NaO4 [M+Na]+: 679.9563; Found: 679.9565. 

General Experimental Procedures for Synthesis of Hexahydro-1H-pyrido[2,3-b]indol- 2-one Scaffold 7cg
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The mixture of compound 3cg (601 mg, 1.0 mmol), SnCl2·2H2O (677 mg, 3.0 mmol), THF (20.0 mL), water (20.0 mL), and 36% HCl(1.0 mL) was heated at reflux for 15 h and then cooled to room temperature. THF was evaporated in vacuo, and the water layer wasextracted with ethyl acetate (3×30 mL). The organic layer was dried over Na2SO4. After evaporation of solvent, the residue mixture was purified by silica gel column chromatography (petroleum ether/ethyl acetate 5:1) to afford product 4cg as a light yellow solid in 81% yield.

To a solution of 4cg (519 mg, 1.0 mmol) in MeOH (30 mL) was added SOCl2 (350 μL ) at 0 °C and the reaction mixture was then stirred at room temperature for 5 h. After evaporation, the residue was directly purified by flash column chromatography to give 5cg as a light yellow solid in 88% yield.

To a solution of 5cg (0.40 mmol) in 3 mL methanol was added MeNH2 (3 mL, 30% in MeOH) at room temperature, and the reaction mixture was then stirred for 40 h. After evaporation, the residue was directly applied to the flash column chromatography ( hexane : ethyl acetate = 6:1) to afford to furnish the corresponding products 6cg as a light orange soid in 84% yield. 

Compound 6cg (1.0 mmol) was dissolved in 15.0 mL freshly distilled THF (Na). To this solution were added LiAlH4 (3.0 eq, 3.0 mmol, 114 mg) at -10 oC, and then the mixture was stirred at -10 oC for 5 h. After completion of the reaction, as indicated by TLC, The reaction mixture was quenched with saturated aqueous NH4Cl. The aqueous layer was extracted with ethyl acetate, and the combined organic layers were washed with water and brine and then dried over Na2SO4. After the removal of solvent, purification by flash column chromatography ( hexane : ethyl acetate = 3:1) was carried out to give Compound 7cg as a light yellow solid in 71% yield.
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2. The Copies of 1H NMR, 13C NMR Spectra for Compounds 3, 5cg and 7cg
1H and 13C NMR of 3aa
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1H and 13C NMR of 3ab
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1H and 13C NMR of 3ac
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1H and 13C NMR of 3ad
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1H and 13C NMR of 3ae
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1H and 13C NMR of 3ag
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1H and 13C NMR of 3ba
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1H and 13C NMR of 3bc
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1H and 13C NMR of 3bd
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1H and 13C NMR of 3be
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1H and 13C NMR of 3bh
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1H and 13C NMR of 3bi
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1H and 13C NMR of 3bj
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1H and 13C NMR of 3cc
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1H and 13C NMR of 3cd
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1H and 13C NMR of 3cg
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1H and 13C NMR of 3ch
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1H and 13C NMR of 3ci
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1H and 13C NMR of 3cj
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1H and 13C NMR of 3da
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1H and 13C NMR of 3dc
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1H and 13C NMR of 3dd
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1H and 13C NMR of 3de
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1H and 13C NMR of 3dg
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1H and 13C NMR of 3ed
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1H and 13C NMR of 3di
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1H and 13C NMR of 5cg
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1H and 13C NMR of 7cg
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