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General information: NMR spectra were measured respectively at 400 and 100 MHz, 

respectively. The solvent used for NMR spectroscopy was CDCl3, using 

tetramethylsilane as the internal reference. HRMS spectra were recorded on a 

LTQ-Orbitrap mass spectrometer (ionization mode: ESI+). Enantiomeric excesses 

(ee) were determined by chiral high-performance liquid chromatography (chiral 

HPLC). The chiral columns used for the determination of enantiomeric excesses by 

chiral HPLC were Chiralpak IC and IA columns. Optical rotation values were 

measured with instruments operating at λ = 589 nm, corresponding to the sodium D 

line at the temperatures indicated. The relative and absolute configurations of 4had 

were assigned by the X-ray analysis. 

Analytical grade solvents for the column chromatography and commercially 

available reagents were used as received. Toluene was dried over Na and distilled 

prior to use. All starting materials commercially available were used directly. 

Substrates 1a-1d, 1f-1p and 3a-3d were synthesized according to the literature 

methods.1 Catalysts 5a-5f were prepared according to previously described 

precedures.2 

 

General procedure for the preparation of racemic products: 
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After a solution of isatin 1 (0.12 mmol), anilines 2 (0.1 mmol), the catalyst rac-5g 

(0.03 mmol), and 5Å molecular sieves (100 mg) in toluene (0.5 mL) was stirred at 

room temperature for 20 mins, the solution of styrenes 3 (0.36 mmol) in toluene (0.5 

mL) was added. After being stirred at 50 oC for 48 h, the reaction mixture was filtered 

to remove molecular sieves and the solid powder was washed with ethyl acetate. The 

resultant solution was concentrated under the reduced pressure to give the residue, 
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which was purified through flash column chromatography on silica gel to afford pure 

products. 

 

General procedure for the asymmetric isatin-involved Povarov reaction: 
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After a solution of isatin 1 (0.12 mmol), anilines 2 (0.1 mmol), the catalyst 5f (0.01 

mmol), and 5Å molecular sieves (100 mg) in toluene (0.5 mL) was stirred at room 

temperature for 20 mins then cooled to -20 oC, the solution of styrenes 3 (0.36 mmol) 

in toluene (0.5 mL) was added. After being stirred at -20 oC for 84 h, the reaction 

mixture was filtered to remove molecular sieves and the solid powder was washed 

with ethyl acetate. The resultant solution was concentrated under the reduced pressure 

to give the residue, which was purified through flash column chromatography on 

silica gel to afford pure products. In some cases as indicated in Table 2-3, the reaction 

temperature was increased to 50 oC and carbon tetrachloride was utilized as solvent. 

 

1-benzyl-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-spiro[ind

oline-3,2'-quinolin]-2-one (4aaa): dr > 99:1; yield: 99%; colorless sticky oil; [α]D
20 

= -298.8 (c 0.6, CHCl3); 
1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.33-7.26 (m, 6H), 

7.13-7.11 (m, 2H), 6.95 (d, J = 7.2 Hz, 1H), 6.89 (td, J = 7.6, 1.0 Hz, 2H), 6.76 (dd, J 

= 7.9, 1.2 Hz, 1H), 6.70 (dd, J = 8.6, 2.7 Hz, 1H), 6.67 (d, J = 7.8 Hz, 1H), 6.62 (dd, J 

= 5.4, 2.6 Hz, 2H), 5.78 (s, 1H), 4.98 (d, J = 15.5 Hz, 1H), 4.64 (d, J = 15.5 Hz, 1H), 

4.05 (s, 1H), 3.66 (s, 3H), 2.96 (d, J = 14.8 Hz, 1H), 2.10 (d, J = 14.7 Hz, 1H), 1.98 (s, 

3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 179.0, 154.0, 153.7, 141.8, 135.9, 135.4, 

135.1, 132.2, 129.2, 128.8, 128.2, 127.7, 127.4, 127.2, 124.3, 122.9, 120.4, 117.9, 

116.2, 113.9, 113.7, 108.9, 60.5, 55.6, 44.9, 43.7, 39.6, 29.1; IR (KBr): γ 3375, 3059, 

3031, 2928, 2854, 1702, 1609, 1498, 1463, 1444, 1356, 1293, 1261, 1217, 1173, 1125, 
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934, 904, 852, 809, 751, 698; ESI FTMS exact mass calcd for (C31H28N2O3+H)+ 

requires m/z 477.2178, found m/z 477.2174; Enantiomeric excess: 94%, determined 

by HPLC (Daicel Chirapak IA, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T 

= 30 oC, 254 nm ): tR = 7.234 min (minor), tR = 20.164 min (major). 

 

1-(4-tert-butylbenzyl)-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-

1'H-spiro[indoline-3,2'-quinolin]-2-one (4baa): dr > 99:1; yield: 90%; colorless 

sticky oil; [α]D
20 = -262.5 (c 0.7, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 

7.34-7.31 (m, 3H), 7.24-7.21 (m, 2H), 7.13 (tdd, J = 7.8, 3.7, 1.5 Hz, 2H), 6.95 (d, J = 

7.1 Hz, 1H), 6.88 (m, 2H), 6.76 (dd, J = 8.0, 1.2 Hz, 1H), 6.70 (dd, J = 8.7, 2.8 Hz, 

2H), 6.62 (m, 2H), 5.82 (s, 1H), 4.95 (d, J = 15.4 Hz, 1H), 4.61 (d, J = 15.4 Hz, 1H), 

4.05 (s, 1H), 3.66 (s, 3H), 2.96 (d, J = 14.8 Hz, 1H), 2.10 (d, J = 14.7 Hz, 1H), 1.98 (s, 

3H), 1.29 (s, 9H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 178.9, 154.0, 153.7, 150.6, 

142.0, 135.5, 132.9, 129.2, 128.1, 127.2, 127.1, 125.7, 124.2, 122.9, 120.3, 117.9, 

116.2, 113.9, 113.7, 109.0, 60.5, 55.6, 44.9, 43.4, 39.5, 34.5, 31.3, 29.1; IR (KBr): γ 

3381, 3092, 3057, 2961, 2868, 1699, 1644, 1609, 1499, 1464, 1443, 1364, 1293, 1263, 

1217, 1172, 1105, 1043, 933, 807, 751; ESI FTMS exact mass calcd for 

(C35H36N2O3+H)+ requires m/z 533.2804, found m/z 533.2799; Enantiomeric excess: 

93%, determined by HPLC (Daicel Chirapak IA, hexane/ isopropanol = 70/ 30, flow 

rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 6.913 min (minor), tR = 14.122 min 

(major). 

 

4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-1-(perfluorobenzyl)-3',4'-dihydro-1'

H-spiro[indoline-3,2'-quinolin]-2-one (4caa): dr > 99:1; total yield: 99%; colorless 

sticky oil; [α]D
20 = -234.9 (c 0.9, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.33 

(dd, J = 7.8, 1.0 Hz, 1H), 7.20 (td, J = 7.7, 1.2 Hz, 1H), 7.14 (td, J = 7.9, 1.5 Hz, 1H), 

7.01 (d, J = 7.2 Hz, 1H), 6.95 (t, J = 7.4 Hz, 1H), 6.88 (td, J = 7.8, 1.1 Hz, 1H), 6.76 

(dd, J = 8.0, 1.1 Hz, 1H), 6.72-6.67 (m, 2H), 6.62-6.59 (m, 2H), 5.73 (s, 1H), 5.14 (d, 

J = 15.4 Hz, 1H), 4.73 (d, J = 15.5 Hz, 1H), 4.04 (s, 1H), 3.66 (s, 3H), 2.91 (d, J = 

14.8 Hz, 1H), 2.03 (d, J = 14.8 Hz, 1H), 1.95 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ 
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(ppm): 178.3, 153.9, 153.8, 140.7, 135.2, 135.1, 132.1, 129.4, 128.8, 128.2, 127.2, 

124.6, 123.4, 120.4, 117.9, 116.2, 113.9, 113.7, 107.7, 60.3, 55.6, 44.8, 39.5, 32.0, 

29.0; IR (KBr): γ 3384, 3059, 3030, 2926, 2853, 1713, 1649, 1609, 1502, 1465, 1446, 

1352, 1218, 1124, 1041, 1002, 808, 752; ESI FTMS exact mass calcd for 

(C31H23F5N2O3+H)+ requires m/z 567.1707, found m/z 567.1709; Enantiomeric 

excess: 97%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, 

flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 6.455 min (minor), tR = 7.990 min 

(major). 

 

4'-(2-hydroxyphenyl)-1-isopropyl-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-spiro[i

ndoline-3,2'-quinolin]-2-one (4daa): dr > 99:1; total yield: 41%; colorless sticky oil; 

[α]D
20 = -398.5 (c 0.1, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.32 (dd, J = 

7.9, 1.4 Hz, 1H), 7.21 (td, J = 7.8, 1.4 Hz, 1H), 7.14 (td, J = 7.9, 1.6 Hz, 1H), 7.00 (d, 

J = 7.1 Hz, 1H), 6.94-6.86 (m, 3H), 6.77 (dd, J = 8.0, 1.3 Hz, 1H), 6.70 (dd, J = 8.6, 

2.8 Hz, 1H), 6.62-6.59 (m, 2H), 5.78 (s, 1H), 4.57-4.47 (m, 1H), 4.00 (s, 1H), 3.66 (s, 

3H), 2.88 (d, J = 14.8 Hz, 1H), 2.02 (d, J = 14.6 Hz, 1H), 1.94 (s, 3H), 1.46 (dd, J = 

7.0, 4.0 Hz, 6H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 178.6, 154.0, 153.7, 141.4, 

135.6, 135.3, 132.6, 129.0, 128.8, 128.1, 127.1, 124.4, 122.3, 120.3, 117.9, 116.1, 

113.8, 113.7, 109.5, 60.2, 55.6, 45.1, 43.8, 39.4, 29.1, 19.5, 19.1; IR (KBr): γ 3360, 

3056, 2974, 2932, 2854, 1694, 1606,1500, 1484, 1444, 1355, 1263, 1225, 1154, 1128, 

1094, 1044, 809, 753, 700; ESI FTMS exact mass calcd for (C27H28N2O3+H)+ 

requires m/z 429.2178, found m/z 429.2172; Enantiomeric excess: 88%, determined 

by HPLC (Daicel Chirapak IA, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T 

= 30 oC, 254 nm ): tR = 4.895 min (minor), tR = 6.528 min (major). 

 

4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-1-phenyl-3',4'-dihydro-1'H-spiro[ind

oline-3,2'-quinolin]-2-one (4eaa): dr > 99:1; yield: 31%; colorless sticky oil; [α]D
20 

= -245.2 (c 0.2, CHCl3); 
1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.51-7.48 (m, 2H), 

7.43-7.34 (m, 4H), 7.21-7.15 (m, 2H), 7.08 (d, J = 7.3 Hz, 1H), 6.99 (t, J = 7.5 Hz, 

1H), 6.93-6.89 (m, 1H), 6.82-6.79 (m, 2H), 6.71 (dd, J = 8.6, 2.7 Hz, 1H), 6.65 (d, J = 
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8.6 Hz, 1H), 6.61 (d, J = 2.7 Hz, 1H), 5.78 (s, 1H), 4.17 (s, 1H), 3.67 (s, 3H), 3.02 (d, 

J = 14.8 Hz, 1H), 2.21 (d, J = 14.8 Hz, 1H), 1.97 (s, 3H); 13C-NMR (CDCl3, 100 

MHz) δ (ppm): 178.0, 154.0, 153.8, 142.5, 135.2, 134.3, 131.9, 129.5, 129.2, 128.8, 

128.2, 127.9, 127.1, 126.3, 124.6, 123.4, 120.4, 117.9, 116.2, 113.9, 113.7, 109.3, 

60.5, 55.6, 45.1, 39.5, 29.2; IR (KBr): γ 3378, 3060, 2924, 2853, 1708, 1607, 1499, 

1462, 1445, 1369, 1329, 1293, 1262, 1221, 1102, 1043, 807, 754, 698; ESI FTMS 

exact mass calcd for (C30H26N2O3+H)+ requires m/z 463.2022, found m/z 463.2011; 

Enantiomeric excess: 90%, determined by HPLC (Daicel Chirapak IA, hexane/ 

isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 5.69 min 

(minor), tR = 8.55 min (major). 

 

1-benzyl-5-chloro-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-

spiro[indoline-3,2'-quinolin]-2-one (4faa): dr > 99:1; yield: 65%; colorless sticky 

oil; [α]D
20 = -171.8 (c 0.2, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.34-7.29 

(m, 2H), 7.27-7.24 (m, 3H), 7.18 (td, J = 7.9, 1.6 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H), 

7.04 (dd, J = 8.3, 2.1 Hz, 1H), 6.90-6.86 (m, 1H), 6.76-6.72 (m, 3H), 6.64 (d, J = 8.4 

Hz, 1H), 6.55 (d, J = 8.3 Hz, 1H), 6.43 (s, 1H), 5.32 (s, 1H), 4.99 (d, J = 15.6 Hz, 1H), 

4.64 (d, J = 15.6 Hz, 1H), 3.96 (s, 1H), 3.71 (s, 3H), 3.04 (d, J = 14.4 Hz, 1H), 2.13 (d, 

J = 14.4 Hz, 1H), 1.95 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 179.3, 154.2, 

153.6, 140.2, 135.6, 135.4, 134.3, 133.7, 129.1, 128.9, 128.8, 128.5, 128.2, 128.0, 

127.8, 127.2, 125.2, 120.7, 117.6, 116.0, 113.8, 113.5, 109.8, 61.3, 55.7, 53.4, 43.9, 

40.0, 28.2; IR (KBr): γ 3412, 3069, 3031, 2961, 2924, 2853, 1709, 1698, 1645, 1607, 

1478, 1447, 1440, 1340, 1297, 1258, 1216, 1157, 1116, 1078, 1044, 808, 736, 698; 

ESI FTMS exact mass calcd for (C31H27ClN2O3+H)+ requires m/z 511.1788, found 

m/z 511.1783; Enantiomeric excess: 81%, determined by HPLC (Daicel Chirapak IC, 

hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 7.237 

min (minor), tR = 10.316 min (major). 

 

1-benzyl-6-fluoro-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-

spiro[indoline-3,2'-quinolin]-2-one (4gaa): dr > 99:1; yield: 76%; colorless sticky 
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oil; [α]D
20 = -240.5 (c 0.4, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.29-7.16 

(m, 6H), 7.07 (td, J = 7.8, 1.5 Hz, 1H), 6.81 (td, J = 7.7, 1.2 Hz, 1H), 6.68-6.63 (m, 

3H), 6.58-6.55 (m, 2H), 6.45 (td, J = 9.5, 2.3 Hz, 1H), 6.32 (dd, J = 8.8, 2.2 Hz, 1H), 

5.54 (s, 1H), 4.89 (d, J = 15.6 Hz, 1H), 4.55 (d, J = 15.6 Hz, 1H), 3.92 (s, 1H), 3.61 (s, 

3H), 2.90 (d, J = 14.6 Hz, 1H), 2.03 (d, J = 14.6 Hz, 1H), 1.89 (s, 3H); 13C-NMR 

(CDCl3, 100 MHz) δ (ppm): 178.3, 162.4 (J = 245 Hz), 153.0, 152.7, 142.4, 142.3, 

134.3, 133.7, 127.9, 127.2, 126.9, 126.6, 126.4, 126.3, 124.7, 124.6, 119.5, 116.8, 

115.1, 112.9, 112.7, 108.0, 107.8, 96.8, 96.5, 59.3, 54.6, 43.7, 42.9, 38.6, 27.8; IR 

(KBr): γ 3364, 3060, 3031, 2960, 2925, 2854, 1710, 1612, 1497, 1448, 1376, 1344, 

1292, 1260, 1218, 1156, 1102, 1039, 937, 904, 833, 806, 737, 699; ESI FTMS exact 

mass calcd for (C31H27FN2O3+H)+ requires m/z 495.2084, found m/z 495.2070; 

Enantiomeric excess: 96%, determined by HPLC (Daicel Chirapak IC, hexane/ 

isopropanol = 80/ 20, flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 6.067 min 

(minor), tR = 8.975 min (major). 

 

1-benzyl-6-chloro-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-

spiro[indoline-3,2'-quinolin]-2-one (4haa): dr > 99:1; yield: 95%; colorless sticky 

oil; [α]D
20 = -241.1 (c 0.7, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.28-7.24 

(m, 2H), 7.22-7.17 (m, 3H), 7.09-7.03 (m, 2H), 6.79 (td, J = 7.7, 1.1 Hz, 1H), 6.70 (dd, 

J = 8.0, 1.7 Hz, 1H), 6.66-6.61 (m, 2H), 6.60 (d, J = 2.7 Hz, 1H), 6.57-6.53 (m, 2H), 

6.46 (d, J = 7.6 Hz, 1H), 5.55 (s, 1H), 4.88 (d, J = 15.6 Hz, 1H), 4.50 (d, J = 15.6 Hz, 

1H), 3.91 (s, 1H), 3.61 (s, 3H), 2.92 (d, J = 14.5 Hz, 1H), 2.02 (d, J = 14.5 Hz, 1H), 

1.86 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 178.2, 153.0, 152.6, 142.0, 134.4, 

134.3, 133.7, 133.3, 129.8, 128.0, 127.9, 127.2, 126.9, 126.7, 126.2, 124.5, 121.6, 

119.5, 116.7, 115.0, 112.8, 112.6, 108.4, 59.5, 54.6, 43.4, 42.8, 38.8, 27.5; IR (KBr): γ 

3363, 3061, 3029, 2961, 2925, 2853, 1708, 1606,1500, 1440, 1371, 1339, 1261, 1216, 

1107, 1076, 1040, 929, 905, 839, 803, 755, 699; ESI FTMS exact mass calcd for 

(C31H27ClN2O3+H)+ requires m/z 511.1788, found m/z 511.1784; Enantiomeric 

excess: 97%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, 
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flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 6.466 min (minor), tR = 10.821 min 

(major). 

 

1-benzyl-6-bromo-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-

spiro[indoline-3,2'-quinolin]-2-one (4iaa): dr > 99:1; yield: 99%; colorless sticky 

oil; [α]D
20 = -220.2 (c 0.9, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.35-7.24 

(m, 5H), 7.16-7.11 (m, 2H), 6.94 (dd, J = 8.0, 1.6 Hz, 1H), 6.86 (td, J = 7.6, 1.2 Hz, 

1H), 6.79 (d, J = 1.6 Hz, 1H), 6.73-6.67 (m, 3H), 6.62 (d, J = 8.6 Hz, 1H), 6.46 (d, J = 

7.6 Hz, 1H), 5.59 (s, 1H), 4.95 (d, J = 15.6 Hz, 1H), 4.56 (d, J = 15.6 Hz, 1H), 3.98 (s, 

1H), 3.68 (s, 3H), 2.99 (d, J = 14.5 Hz, 1H), 2.10 (d, J = 14.5 Hz, 1H), 1.93 (s, 3H); 

13C-NMR (CDCl3, 100 MHz) δ (ppm): 179.3, 154.2, 153.6, 143.1, 135.5, 135.3, 134.2, 

131.5, 129.1, 129.0, 128.2, 127.9, 127.8, 127.3, 126.0, 125.6, 122.5, 120.6, 117.7, 

116.1, 113.8, 113.6, 112.1, 60.7, 55.6, 44.2, 43.8, 39.9, 28.4; IR (KBr): γ 3390, 3064, 

3031, 2969, 2925, 2854, 1710, 1602, 1498, 1443, 1370, 1293, 1265, 1216, 1111, 1043, 

928, 903, 843, 812, 737, 698; ESI FTMS exact mass calcd for (C31H27BrN2O3+H)+ 

requires m/z 555.1283, found m/z 555.1282; Enantiomeric excess: 93%, determined 

by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T 

= 30 oC, 254 nm ): tR = 6.580 min (minor), tR = 11.024 min (major). 

 

1-benzyl-4'-(2-hydroxyphenyl)-6'-methoxy-4',6-dimethyl-3',4'-dihydro-1'H-spiro

[indoline-3,2'-quinolin]-2-one (4jaa): dr > 99:1; yield: 99%; colorless sticky oil; 

[α]D
20 = -338.5 (c 0.5, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.33-7.26 (m, 

6H), 7.14 (td, J = 7.9, 1.6 Hz, 1H), 6.91-6.84 (m, 2H), 6.77 (dd, J = 8.0, 1.2 Hz, 1H), 

6.72-6.68 (m, 2H), 6.62-6.60 (m, 2H), 6.50 (s, 1H), 5.84 (s, 1H), 4.98 (d, J = 15.6 Hz, 

1H), 4.63 (d, J = 15.6 Hz, 1H), 4.01 (s, 1H), 3.66 (s, 3H), 2.94 (d, J = 14.8 Hz, 1H), 

2.24 (s, 3H), 2.08 (d, J = 14.8 Hz, 1H), 1.97 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ 

(ppm): 179.1, 154.0, 153.7, 142.0, 139.5, 136.1, 135.4, 135.2, 129.2, 128.9, 128.8, 

128.1, 127.6, 127.3, 127.1, 124.0, 123.5, 120.3, 117.9, 116.1, 113.9, 113.8, 109.7, 

60.3, 55.6, 45.1, 43.6, 39.5, 29.2, 21.8; IR (KBr): γ 3363, 3059, 3029, 2960, 2924, 

2854, 1699, 1619, 1499, 1445, 1377, 1348, 1292, 1261, 1217, 1151, 1111, 1081, 1042, 
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934, 808, 753, 698; ESI FTMS exact mass calcd for (C32H30N2O3+H)+ requires m/z 

491.2335, found m/z 491.2328; Enantiomeric excess: 96%, determined by HPLC 

(Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T = 30 oC, 

254 nm ): tR = 8.459 min (minor), tR = 13.191 min (major). 

 

1-benzyl-7-fluoro-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-

spiro[indoline-3,2'-quinolin]-2-one (4kaa): dr > 99:1; yield: 99%; colorless sticky 

oil; [α]D
20 = -286.7 (c 0.8, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.35-7.25 

(m, 6H), 7.13 (td, J = 7.9, 1.6 Hz, 1H), 6.92-6.85 (m, 2H), 6.83-6.78 (m, 1H), 

6.74-6.68 (m, 3H), 6.62-6.60 (m, 2H), 5.67 (s, 1H), 5.03 (d, J = 15.2 Hz, 1H), 4.88 (d, 

J = 15.3 Hz, 1H), 4.03 (s, 1H), 3.66 (s, 3H), 2.93 (d, J = 14.7 Hz, 1H), 2.07 (d, J = 

14.7 Hz, 1H), 1.95 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 178.9, 154.0, 153.8, 

147.1,(J = 242 Hz) 137.1, 135.3, 135.2, 134.8, 128.9, 128.6, 128.4, 128.3, 128.2, 

127.7, 127.7, 127.6, 127.4, 123.6, 123.5, 120.4, 120.2, 120.2, 117.8, 117.3, 117.1, 

116.2, 113.9, 113.7, 60.8, 55.6, 45.3, 44.8, 39.6, 28.9; IR (KBr): γ 3380, 3063, 3032, 

2962, 2926, 2854, 1705, 1629, 1600, 1497, 1446, 1349, 1261, 1183, 1104, 1080, 1043, 

875, 802, 735, 699; ESI FTMS exact mass calcd for (C31H27FN2O3+H)+ requires m/z 

495.2084, found m/z 495.2074; Enantiomeric excess: 92%, determined by HPLC 

(Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T = 30 oC, 

254 nm ): tR = 5.952 min (minor), tR = 8.306 min (major). 

 

1-benzyl-7-bromo-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1'H-

spiro[indoline-3,2'-quinolin]-2-one (4laa): dr > 99:1; yield: 99%; colorless sticky 

oil; [α]D
20 = -256.8 (c 0.6, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.32-7.28 

(m, 4H), 7.26-7.20 (m, 3H), 7.14 (td, J = 7.8, 1.6 Hz, 1H), 6.94-6.87 (m, 2H), 

6.79-6.74 (m, 2H), 6.70 (dd, J = 8.6, 2.8 Hz, 1H), 6.63-6.59 (m, 2H), 5.61 (s, 1H), 

5.38-5.28 (m, 2H), 4.04 (s, 1H), 3.66 (s, 3H), 2.93 (d, J = 14.7 Hz, 1H), 2.08 (d, J = 

14.7 Hz, 1H), 1.92 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 179.8, 153.9, 153.8, 

139.4, 137.5, 135.7, 135.2, 135.0, 134.9, 128.7, 128.6, 128.2, 127.3, 127.2, 126.5, 

124.2, 123.6, 120.5, 117.9, 116.2, 113.9, 113.7, 60.1, 55.6, 45.2, 44.2, 39.7, 28.9; IR 
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(KBr): γ 3360, 3061, 3030, 2961, 2925, 2853, 1708, 1603, 1581, 1499, 1448, 1350, 

1262, 1214, 1157, 1112, 1040, 1018, 803, 737, 699; ESI FTMS exact mass calcd for 

(C31H27BrN2O3+H)+ requires m/z 555.1283, found m/z 555.1276; Enantiomeric 

excess: 93%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, 

flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 6.752 min (minor), tR = 11.020 min 

(major). 

 

1-benzyl-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-7-(trifluoromethyl)-3',4'-di

hydro-1'H-spiro[indoline-3,2'-quinolin]-2-one (4maa): dr > 99:1; yield: 89%; 

colorless sticky oil; [α]D
20 = -265.6 (c 0.8, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ 

(ppm): 7.50 (dd, J = 8.1, 0.8 Hz, 1H), 7.30-7.26 (m, 3H), 7.23-7.20 (m, 1H), 

7.17-7.11 (m, 4H), 6.99 (t, J = 7.8 Hz, 1H), 6.89 (td, J = 7.8, 1.2 Hz, 1H), 6.75-6.69 

(m, 2H), 6.63-6.59 (m, 2H), 5.55 (s, 1H), 5.19 (d, J = 16.8 Hz, 1H), 5.03 (d, J = 16.8 

Hz, 1H), 4.03 (s, 1H), 3.65 (s, 3H), 2.96 (d, J = 14.7 Hz, 1H), 2.08 (d, J = 14.6 Hz, 

1H), 1.86 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 180.5, 153.9, 153.8, 140.2, 

136.5, 135.2, 135.2, 134.8, 128.7, 128.4, 128.3, 127.8 (J = 76.6 Hz), , 127.3 (J = 6.0 

Hz), 127.0, 125.8, 124.7, 122.4, 122.0, 119.3 (J = 268.0 Hz), 116.3, 114.0, 113.7, 

112.6 (J = 32.6 Hz), 59.0, 55.6, 45.5, 45.5 (J = 4.8 Hz), 39.8, 28.8; IR (KBr): γ 3412, 

3089, 3065, 3033, 2925, 2854, 1715, 1596, 1499, 1447, 1333, 1296, 1270, 1232, 1157, 

1122, 1097, 1042, 843, 802, 749, 698; ESI FTMS exact mass calcd for 

(C32H27F3N2O3+H)+ requires m/z 545.2052, found m/z 545.2043; Enantiomeric 

excess: 94%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, 

flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 4.915 min (minor), tR = 6.436 min 

(major). 

 

1-benzyl-4'-(2-hydroxyphenyl)-6'-methoxy-4',7-dimethyl-3',4'-dihydro-1'H-spiro

[indoline-3,2'-quinolin]-2-one (4naa): dr > 99:1; yield: 60%; colorless sticky oil; 

[α]D
20 = -252.6 (c 0.2, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.33 (dd, J = 

7.9, 1.4 Hz, 1H), 7.26-7.23 (m, 2H), 7.20-7.16 (m, 1H), 7.11-7.07 (m, 3H), 6.98 (d, J 

= 6.8 Hz, 1H), 6.87-6.79 (m, 3H), 6.74 (dd, J = 8.0, 1.3 Hz, 1H), 6.63 (dd, J = 8.7, 2.8 
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Hz, 1H), 6.56 (d, J = 8.6 Hz, 1H), 6.50 (d, J = 2.7 Hz, 1H), 5.76 (s, 1H), 5.18 (d, J = 

16.7 Hz, 1H), 4.92 (d, J = 16.7 Hz, 1H), 4.01 (s, 1H), 3.58 (s, 3H), 2.86 (d, J = 14.9 

Hz, 1H), 2.18 (s, 3H), 2.04 (d, J = 14.8 Hz, 1H), 1.90 (s, 3H); 13C-NMR (CDCl3, 100 

MHz) δ (ppm): 178.7, 152.9, 152.8, 138.9, 136.7, 134.6, 134.3, 132.2, 131.8, 127.8, 

127.5, 127.1, 126.2, 125.8, 122.1, 121.1, 119.3, 118.7, 117.0, 115.2, 112.9, 112.8, 

58.6, 54.5, 44.8, 43.7, 38.4, 28.4, 17.7; IR (KBr): γ 3357, 3058, 3029, 2961, 2925, 

2853, 1697, 1600, 1499, 1445, 1353, 1262, 1224, 1182, 1157, 1101, 1043, 860, 802, 

750, 698; ESI FTMS exact mass calcd for (C32H30N2O3+H)+ requires m/z 491.2335, 

found m/z 491.2324; Enantiomeric excess: 94%, determined by HPLC (Daicel 

Chirapak IC, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 oC, 254 

nm ): tR = 6.963 min (minor), tR = 9.588 min (major). 

 

1-benzyl-5,6-difluoro-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-dihydro-1

'H-spiro[indoline-3,2'-quinolin]-2-one (4oaa): dr > 99:1; yield: 87%; colorless 

sticky oil; [α]D
20 = -157.1 (c 0.8, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 

7.27-7.15 (m, 5H), 7.07 (td, J = 7.9, 1.5 Hz, 1H), 6.93 (d, J = 7.5 Hz, 1H), 6.78 (td, J 

= 7.8, 0.9 Hz, 1H), 6.68-6.66 (m, 2H), 6.61 (d, J = 7.9 Hz, 1H), 6.57-6.54 (m, 1H), 

6.34 (dd, J = 10.0, 6.3 Hz, 1H), 6.01 (s, 1H), 5.39 (s, 1H), 4.87 (d, J = 15.6 Hz, 1H), 

4.48 (d, J = 15.6 Hz, 1H), 3.85 (s, 1H), 3.64 (s, 3H), 2.98 (d, J = 14.2 Hz, 1H), 2.05 (d, 

J = 14.2 Hz, 1H), 1.85 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 178.7, 153.3, 

152.5, 150.7 (J = 13.5 Hz), 148.2 (J = 14.1 Hz), 146.6 (J = 12.8 Hz), 144.2 (J = 13.1 

Hz), 136.9 (J = 7.6 Hz), 134.6, 134.0, 130.1 (J = 380.8 Hz), 128.0, 127.4, 127.3, 

126.9, 126.2, 118.1 (J = 326.1 Hz), 114.9, 113.8, 113.6, 112.7, 112.4, 97.9 (J = 22.9 

Hz), 60.4, 54.6, 43.0, 42.7, 39.1, 26.7; IR (KBr): γ 3385, 3064,3032, 2925, 2855, 1709, 

1624, 1499, 1448, 1399, 1346, 1294, 1270, 1239, 1212, 1168, 1110, 1042, 800, 740, 

697; ESI FTMS exact mass calcd for (C31H26F2N2O3+H)+ requires m/z 513.1990, 

found m/z 513.1988; Enantiomeric excess: 93%, determined by HPLC (Daicel 

Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T = 30 oC, 254 

nm ): tR = 6.345 min (minor), tR = 8.988 min (major). 
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7-bromo-1-(4-tert-butylbenzyl)-4'-(2-hydroxyphenyl)-6'-methoxy-4'-methyl-3',4'-

dihydro-1'H-spiro[indoline-3,2'-quinolin]-2-one (4paa): dr > 99:1; yield: 63%; 

colorless sticky oil; [α]D
20 = -232.1 (c 0.5, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ 

(ppm): 7.33-7.30 (m, 4H), 7.18-7.14 (m, 3H), 6.97 (d, J = 7.0 Hz, 1H), 6.90 (td, J = 

7.7, 1.3 Hz, 1H), 6.78 (t, J = 7.8 Hz, 2H), 6.71 (dd, J = 8.7, 2.8 Hz, 1H), 6.63 (d, J = 

8.6 Hz, 1H), 6.59 (d, J = 2.7 Hz, 1H), 5.55 (s, 1H), 5.37-5.25 (m, 2H), 4.02 (s, 1H), 

3.67 (s, 3H), 2.91 (d, J = 14.7 Hz, 1H), 2.08 (d, J = 14.7 Hz, 1H), 1.94 (s, 3H), 1.30 (s, 

9H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 179.7, 153.8, 150.0, 141.9, 139.5, 135.6, 

135.2, 135.1, 134.4, 128.6, 128.2, 127.2, 126.3, 125.4, 124.1, 123.5, 120.5, 117.9, 

116.2, 114.0, 113.7, 102.2, 59.9, 55.6, 45.3, 43.9, 39.7, 34.4, 31.3, 29.0; IR (KBr): γ 

3416, 2964, 2924, 2855, 1706, 1667, 1644, 1606, 1501, 1449, 1415, 1352, 1268, 1213, 

1157, 1112, 1045, 878, 806, 742; ESI FTMS exact mass calcd for 

(C35H35BrN2O3+H)+ requires m/z 611.1909, found m/z 611.1902; Enantiomeric 

excess: 95%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, 

flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 6.091 min (minor), tR = 7.138 min 

(major). 

 

1-benzyl-6'-ethoxy-4'-(2-hydroxyphenyl)-4'-methyl-3',4'-dihydro-1'H-spiro[indol

ine-3,2'-quinolin]-2-one (4aba): dr > 99:1; yield: 70%; colorless sticky oil; [α]D
20 = 

-306.9 (c 0.4, CHCl3); 
1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.27-7.19 (m, 6H), 

7.09-7.03 (m, 2H), 6.92 (d, J = 7.2 Hz, 1H), 6.85-6.80 (m, 2H), 6.70 (dd, J = 8.0, 1.1 

Hz, 1H), 6.64-6.58 (m, 2H), 6.54 (s, 2H), 5.65 (s, 1H), 4.92 (d, J = 15.5 Hz, 1H), 4.59 

(d, J = 15.5 Hz, 1H), 3.97 (s, 1H), 3.80 (s, 2H), 2.87 (d, J = 14.8 Hz, 1H), 2.02 (d, J = 

14.7 Hz, 1H), 1.91 (s, 3H), 1.24 (t, J = 7.0 Hz, 3H); 13C-NMR (CDCl3, 100 MHz) δ 

(ppm): 177.9, 153.0, 152.0, 140.8, 134.9, 134.3, 128.1, 127.8, 127.1, 126.6, 126.3, 

126.1, 123.2, 121.9, 119.3, 116.9, 115.1, 113.5, 107.9, 62.8, 59.4, 43.9, 42.7, 38.5, 

28.1, 13.8; IR (KBr): γ 3412, 3061, 2971, 2925, 1696, 1644, 1610, 1496, 1464, 1358, 

1262, 1212, 1154, 1085, 1046, 955, 877, 801, 747, 699; ESI FTMS exact mass calcd 

for (C32H30N2O3+H)+ requires m/z 491.2335, found m/z 491.2321; Enantiomeric 

excess: 94%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, 
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flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 6.961 min (minor), tR = 10.914 min 

(major). 

 

1-benzyl-6-chloro-6'-ethoxy-4'-(2-hydroxyphenyl)-4'-methyl-3',4'-dihydro-1'H-sp

iro[indoline-3,2'-quinolin]-2-one (4hba): dr > 99:1; yield: 99%; colorless sticky oil; 

[α]D
20 = -262.6 (c 0.8, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.35-7.31 (m, 

2H), 7.29-7.25 (m, 3H), 7.18 (d, J = 7.8 Hz, 1H), 7.13 (td, J = 7.8, 1.6 Hz, 1H), 6.86 

(td, J = 7.7, 1.2 Hz, 1H), 6.78 (dd, J = 8.0, 1.8 Hz, 1H), 6.71 (m, 2H), 6.67 (d, J = 2.6 

Hz, 1H), 6.64-6.60 (m, 2H), 6.57 (d, J = 7.5 Hz, 1H), 5.60 (s, 1H), 4.96 (d, J = 15.6 

Hz, 1H), 4.57 (d, J = 15.6 Hz, 1H), 3.98 (s, 1H), 3.98-3.84 (m, 2H), 2.98 (d, J = 14.5 

Hz, 1H), 2.09 (d, J = 14.5 Hz, 1H), 1.94 (s, 3H), 1.32 (t, J = 7.0 Hz, 3H); 13C-NMR 

(CDCl3, 100 MHz) δ (ppm): 178.2, 157.6, 152.9, 148.1, 140.7, 137.2, 134.8, 131.2, 

128.4, 128.1, 128.0, 127.8, 127.2, 126.7, 126.5, 126.3, 123.3, 121.9, 120.9, 119.5, 

119.0, 118.9, 116.7, 116.0, 115.2, 107.9, 59.7, 43.2, 42.8, 38.7, 27.7; IR (KBr): γ 3369, 

3062, 3030, 2974, 2925, 2855, 1709, 1606, 1498, 1441, 1371, 1292, 1249, 1212, 1111, 

1076, 1047, 840, 814, 754, 699; ESI FTMS exact mass calcd for (C32H29ClN2O3+H)+ 

requires m/z 525.1945, found m/z 525.1946; Enantiomeric excess: 97%, determined 

by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T 

= 30 oC, 254 nm ): tR = 5.821 min (minor), tR = 9.522 min (major). 

 

1-benzyl-4'-(2-hydroxyphenyl)-4'-methyl-6'-phenoxy-3',4'-dihydro-1'H-spiro[ind

oline-3,2'-quinolin]-2-one (4aca): dr > 99:1; yield: 99%; colorless sticky oil; [α]D
20 

= -223.4 (c 0.5, CHCl3); 
1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.27-7.21 (m, 4H), 

7.19-7.15 (m, 4H), 7.08-7.03 (m, 2H), 6.92-6.88 (m, 1H), 6.84-6.74 (m, 7H), 6.67 (dd, 

J = 8.0, 1.2 Hz, 1H), 6.61-6.58 (m, 2H), 5.36 (s, 1H), 4.94 (d, J = 15.6 Hz, 1H), 4.59 

(d, J = 15.6 Hz, 1H), 4.10 (s, 1H), 2.95 (d, J = 14.7 Hz, 1H), 2.07 (d, J = 14.7 Hz, 1H), 

1.88 (s, 3H). 13C-NMR (CDCl3, 100 MHz) δ (ppm): 178.2, 157.6, 152.9, 148.1, 140.7, 

137.2, 134.8, 131.2, 128.4, 128.1, 128.0, 127.8, 127.2, 126.7, 126.5, 126.3, 123.3, 

121.9, 120.9, 119.5, 119.0, 118.9, 116.7, 116.0, 115.2, 107.9, 59.7, 43.2, 42.8, 38.7, 

27.7; IR (KBr): γ 3352, 3059, 3029, 2957, 2922, 2854, 1695, 1604, 1485, 1453, 1363, 
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1259, 1214, 1168, 1098, 1077, 1025, 802, 750, 694; ESI FTMS exact mass calcd for 

(C36H30N2O3+H)+ requires m/z 539.2335, found m/z 539.2322; Enantiomeric excess: 

91%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow 

rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 5.592 min (minor), tR = 7.473 min (major). 

 

1-benzyl-6-chloro-4'-(2-hydroxyphenyl)-4'-methyl-6'-phenoxy-3',4'-dihydro-1'H-

spiro[indoline-3,2'-quinolin]-2-one (4hca): dr > 99:1; yield: 99%; colorless solid, 

m.p. 161-163 oC; [α]D
20 = -164.8 (c 0.9, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ 

(ppm): 7.37-7.34 (m, 2H), 7.31-7.24 (m, 5H), 7.17-7.09 (m, 2H), 6.99 (t, J = 7.4 Hz, 

1H), 6.93-6.83 (m, 5H), 6.76 (dd, J = 8.0, 1.7 Hz, 1H), 6.71-6.65 (m, 3H), 6.42 (d, J = 

7.5 Hz, 1H), 5.19 (s, 1H), 5.00 (d, J = 15.6 Hz, 1H), 4.63 (d, J = 15.6 Hz, 1H), 4.09 (s, 

1H), 3.06 (d, J = 14.4 Hz, 1H), 2.15 (d, J = 14.4 Hz, 1H), 1.93 (s, 3H); 13C-NMR 

(CDCl3, 100 MHz) δ (ppm): 179.5, 158.7, 154.0, 149.2, 143.0, 138.2, 135.3, 134.7, 

130.9, 129.5, 129.2, 129.0, 128.3, 128.1, 127.9, 127.3, 125.6, 122.6, 122.0, 120.8, 

120.0, 119.8, 117.6, 117.1, 116.1, 109.4, 60.8, 44.0, 43.7, 40.0, 28.2; IR (KBr): γ 3374, 

3063, 3031, 2922, 2853, 1707, 1605, 1485, 1441, 1371, 1344, 1293, 1221, 1165, 1109, 

1075, 1002, 817, 753, 694; ESI FTMS exact mass calcd for (C36H29ClN2O3+H)+ 

requires m/z 573.1945, found m/z 573.1946; Enantiomeric excess: 95%, determined 

by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T 

= 30 oC, 254 nm ): tR = 4.788 min (minor), tR = 6.438 min (major). 

 

1-benzyl-6'-fluoro-4'-(2-hydroxyphenyl)-4'-methyl-3',4'-dihydro-1'H-spiro[indoli

ne-3,2'-quinolin]-2-one (4ada): dr > 99:1; yield: 44%; colorless sticky oil; [α]D
20 = 

-176.0 (c 0.2, CHCl3); 
1H-NMR (CDCl3, 400 MHz) δ (ppm): 7.28-7.16 (m, 6H), 

7.11-7.04 (m, 2H), 6.85-6.81 (m, 1H), 6.79-6.77 (m, 1H), 6.76-6.72 (m, 2H), 

6.70-6.67 (m, 1H), 6.61 (d, J = 7.8 Hz, 1H), 6.55 (m, 1H), 5.39 (s, 1H), 4.93 (d, J = 

15.5 Hz, 1H), 4.60 (d, J = 15.5 Hz, 1H), 4.06 (s, 1H), 2.96 (d, J = 14.7 Hz, 1H), 2.05 

(d, J = 14.7 Hz, 1H), 1.90 (s, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 178.0, 

156.2 (J = 236.0 Hz), 152.9, 140.8, 136.8, 134.8, 133.3, 131.0, 128.5 (J = 6.2 Hz), 

128.2, 127.8, 127.3, 126.7, 126.4, 126.3, 123.3, 121.9, 119.6, 116.8, 115.0 (J = 7.6 
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Hz), 113.6 (J = 19.0 Hz), 107.9, 59.6, 43.2, 42.8, 38.6, 27.7; IR (KBr): γ 3359, 3060, 

3031, 2962, 2922, 2853, 1698, 1608, 1497, 1464, 1446, 1371, 1296, 1261, 1201, 1175, 

1151, 1102, 1082, 1022, 938, 803, 754, 699; ESI FTMS exact mass calcd for 

(C30H25FN2O2+H)+ requires m/z 465.1978, found m/z 465.1976; Enantiomeric excess: 

78%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow 

rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 4.861 min (minor), tR = 5.823 min (major). 

 

1-benzyl-6-chloro-4'-(2-hydroxy-5-methylphenyl)-6'-methoxy-4'-methyl-3',4'-dih

ydro-1'H-spiro[indoline-3,2'-quinolin]-2-one (4hab): dr > 99:1; yield: 99%; 

colorless sticky oil; [α]D
20 = -265.8 (c 0.8, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ 

(ppm): 7.36-7.25 (m, 5H), 7.02 (s, 1H), 6.93 (dd, J = 8.1, 1.6 Hz, 1H), 6.82 (dd, J = 

8.0, 1.7 Hz, 1H), 6.72-6.70 (m, 2H), 6.65-6.61 (m, 4H), 5.39 (s, 1H), 4.96 (d, J = 15.6 

Hz, 1H), 4.58 (d, J = 15.6 Hz, 1H), 4.00 (s, 1H), 3.68 (s, 3H), 2.95 (d, J = 14.6 Hz, 

1H), 2.26 (s, 3H), 2.06 (d, J = 14.6 Hz, 1H), 1.93 (s, 3H); 13C-NMR (CDCl3, 100 

MHz) δ (ppm): 179.2, 153.7, 151.7, 143.0, 135.4, 134.7, 134.2, 130.9, 129.5, 129.0, 

129.0, 128.6, 128.1, 127.9, 127.3, 125.5, 122.7, 117.6, 116.1, 113.8, 113.7, 109.4, 

60.5, 55.6, 44.6, 43.8, 39.7, 28.8, 20.9; IR (KBr): γ 3363, 3069, 3030, 2925, 2855, 

1711, 1606, 1497, 1442, 1370, 1341, 1255, 1215, 1182, 1134, 1074, 1040, 814, 736, 

700; ESI FTMS exact mass calcd for (C32H29ClN2O3+H)+ requires m/z 525.1945, 

found m/z 525.1936; Enantiomeric excess: 90%, determined by HPLC (Daicel 

Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T = 30 oC, 254 

nm ): tR = 6.207 min (minor), tR = 9.744 min (major). 

 

1-benzyl-6-chloro-4'-(2-hydroxy-5-methoxyphenyl)-6'-methoxy-4'-methyl-3',4'-di

hydro-1'H-spiro[indoline-3,2'-quinolin]-2-one (4hac): dr > 99:1; yield: 86%; 

colorless sticky oil; [α]D
20 = -247.9 (c 0.7, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ 

(ppm): 7.28-7.18 (m, 5H), 6.77-6.75 (m, 2H), 6.68-6.53 (m, 7H), 5.08 (s, 1H), 4.89 (d, 

J = 15.6 Hz, 1H), 4.52 (d, J = 15.6 Hz, 1H), 3.93 (s, 1H), 3.65 (s, 3H), 3.60 (s, 3H), 

2.90 (d, J = 14.6 Hz, 1H), 1.99 (d, J = 14.6 Hz, 1H), 1.86 (s, 3H); 13C-NMR (CDCl3, 

100 MHz) δ (ppm): 179.1, 153.7, 153.5, 147.9, 143.0, 136.0, 135.3, 135.3, 134.8, 
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130.8, 129.0, 128.4, 127.9, 127.3, 125.4, 122.7, 118.3, 116.1, 114.4, 114.1, 113.5, 

112.0, 109.4, 60.3, 55.7, 55.6, 44.4, 43.9, 39.9, 28.7; IR (KBr): γ 3364, 3062, 3030, 

2927, 2853, 2833, 1712, 1607,1499, 1439, 1421, 1370, 1287, 1213, 1176, 1112, 1041, 

811, 737, 699; ESI FTMS exact mass calcd for (C32H29ClN2O4+H)+ requires m/z 

541.1894, found m/z 541.1890; Enantiomeric excess: 90%, determined by HPLC 

(Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, flow rate 1.0 mL/min, T = 30 oC, 

254 nm ): tR = 7.234 min (minor), tR = 12.239 min (major). 

 

1-benzyl-6-chloro-4'-ethyl-4'-(2-hydroxyphenyl)-6'-methoxy-3',4'-dihydro-1'H-sp

iro[indoline-3,2'-quinolin]-2-one (4had): dr > 99:1; yield: 87%; colorless solid; m.p. 

115-117 oC; [α]D
20 = -70.9 (c 0.6, CHCl3); 

1H-NMR (CDCl3, 400 MHz) δ (ppm): 

7.37-7.28 (m, 5H), 7.16-7.11 (m, 1H), 6.98 (dd, J = 7.8, 1.4 Hz, 1H), 6.87-6.84 (m, 

1H), 6.77-6.75 (m, 2H), 6.68-6.62 (m, 4H), 6.15 (d, J = 8.1 Hz, 1H), 5.08 (s, 1H), 

5.00 (d, J = 15.6 Hz, 1H), 4.63 (d, J = 15.6 Hz, 1H), 3.82 (s, 1H), 3.74 (s, 3H), 2.94 (d, 

J = 14.3 Hz, 1H), 2.64 (dt, J = 14.6, 7.3 Hz, 1H), 2.36-2.27 (m, 2H), 0.96 (t, J = 7.3 

Hz, 3H); 13C-NMR (CDCl3, 100 MHz) δ (ppm): 180.0, 154.5, 153.1, 142.9, 136.5, 

135.3, 134.2, 131.9, 131.8, 129.4, 128.9, 128.1, 127.8, 127.4, 127.3, 125.8, 122.5, 

120.9, 117.6, 116.2, 114.1, 113.5, 109.3, 61.3, 55.8, 44.3, 44.0, 40.3, 29.7, 10.1; IR 

(KBr): γ 3371, 3062, 3030, 2960, 2925, 2854, 1708, 1605, 1495, 1443, 1370, 1347, 

1261, 1215, 1144, 1103, 1077, 1041, 804, 739, 699; ESI FTMS exact mass calcd for 

(C32H29ClN2O3+H)+ requires m/z 525.1945, found m/z 525.1942; Enantiomeric 

excess: 89%, determined by HPLC (Daicel Chirapak IC, hexane/ isopropanol = 80/ 20, 

flow rate 1.0 mL/min, T = 30 oC, 254 nm ): tR = 5.355 min (minor), tR = 7.924 min 

(major). 
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Absolute configuration of 4had: 

N
H

MeO

OH
Et

(2'S,4'S)

NBn

O

Cl   

 

 

 

 

 

 

Empirical formula C32H29ClN2O3 

Formula weight 525.02 

Temperature 290(2) K 

Crystal system orthorhombic 

Space group P212121 

Unit cell dimensions a = 8.37710(10) Å   α =90.00° 

 b = 10.2900(2) Å   β = 90.00° 

 c = 31.1680(4) Å   γ = 90.00° 

Volume 2686.69(7) Å3 

Z 4 

Density (calculated) 1.298 mg/mm3 

F(000) 1104.0 

Crystal size 0.37 × 0.32 × 0.31 

Theta range for data collection 9.06 to 134.8° 

Index ranges -9 ≤ h ≤ 10, -12 ≤ k ≤ 11, -37 ≤ l ≤ 37 

Reflections collected 21252 

Independent reflections 4779[R(int) = 0.0238] 

Data / restraints / parameters 4779/0/347 

Goodness-of-fit on F2 1.033 

Final R indices [I>2σ(I)] R1 = 0.0306, wR2 = 0.0882 

R indices (all data) R1 = 0.0336, wR2 = 0.0904 

Largest diff. peak and hole 0.15/-0.21 
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