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(A) General information

The solvents used were purified by distillation over the drying agents indicated and were
transferred under argon: toluene (P,Os). All other reagents were used without purification as
commercially available. All reactions were monitored by thin layer chromatography. Purification
of reaction products was carried out by flash chromatography on silica gel. Chemical yields refer
to pure isolated substances. The melting point was recorded on a melting point apparatus
(MPA100, Stanford Research Systems, Inc.). *H NMR and **C NMR spectra were recorded on
Bruker 400 MHz spectrometers (400 MHz for *H NMR and 100 MHz for **C NMR). Chemical
shifts of H and *C signals were given in 0 relative to the solvents residual (DMSO, &y = 2.5, d¢
= 39.52). The following abbreviations are used: s, singlet, d, doublet, t, triplet, g, quartet, quint,
quintuplet, m, multplet, br, broad. High-resolution mass spectral analysis (HRMS) datas were

measured on a Bruker ApexIl mass spectrometer by means of the ESI technique.
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(B) Procedures for the hydrogen transfer reduction of 3-hydroxy-3-indolyloxindoles and

the analytic data for the corresponding compounds.
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In a 10-mL tube, a mixture of 3-hydroxy-3-indolyloxindole 3 (0.10 mmol), TsOH (2.0 mg, 0.0025
mmol, 5 mol%), in toluene (1 mL) was stirred at 25°C for 5 min. Then benzothiazolines 2b (0.11
mmol) was added. After the reaction was completed (monitored by TLC), the mixture was

purified by silica gel chromatography (PE/EtOAc=20/1) directly to afford the product 4.

3-indolyl-indolin-2-one 4a, reaction time: 24 h, white solid, 90% yield, m.p.111 °C; 'H NMR
(400 MHz, DMSO-dg) 5 11.02 (s, 1H), 10.54 (s, 1H), 7.36 (d, J = 8.1 Hz, 1H), 7.27 (d, J = 2.3 Hz,
1H), 7.21 (t, J = 7.6 Hz, 1H), 7.04 (m, 3H), 6.92 (m, 2H), 6.86 (m, 1H); *C NMR (100 MHz,
DMSO-ds) & 178.18, 143.02, 136.93, 130.88, 128.23, 126.44, 124.93, 124.89, 121.90, 121.60,
119.02, 118.96, 112.05, 110.42, 109.70, 44.84; HRMS (ESI) m/z calcd for C1H12N,0 ([M+H]+):
249.1028, found: 249.1032.

N-methyl-3-indolyl-indolin-2-one 4b, reaction time: 12 h, white solid, 99% yield, m.p.90 °C; *H
NMR (400 MHz, DMSO-dg) 6 11.04 (s, 1H), 7.38 — 7.27 (m, 3H), 7.13 — 7.02 (m, 3H), 7.02 —
6.92 (m, 2H), 6.84 (t, J = 7.4 Hz, 1H), 5.00 (s, 1H), 3.24 (s, 3H); *C NMR (100 MHz, DMSO-ds)
0 176.23, 144.46, 136.92, 129.96, 128.35, 126.34, 125.00, 124.56, 122.56, 121.62, 119.02, 118.95,



112.06, 110.19, 108.79, 44.27, 26.60; HRMS (ESI) m/z calcd for Ci7HuaN,O ([M+H]+):
263.1184, found: 263.1175.

N-benzyl-3-indolyl-indolin-2-one 4c, reaction time: 18 h, white solid, 92% yield, m.p.128 °C; H
NMR (400 MHz, DMSO-dg) & 11.11 (s, 1H), 7.39 (m, 6H), 7.33 — 7.27 (m, 1H), 7.24 (t, 3= 7.7
Hz, 1H), 7.14 — 7.02 (m, 3H), 7.00 — 6.89 (m, 2H), 6.81 (t, J = 7.4 Hz, 1H), 5.16 (s, 1H), 5.01 (q, J
= 15.6 Hz, 2H); *C NMR (100 MHz, DMSO-ds) & 176.54, 143.43, 137.09, 136.99, 130.03,
129.06, 128.26, 128.00, 127.93, 126.34, 125.16, 124.82, 122.71, 121.70, 119.12, 118.95, 112.13,
110.14, 109.45, 44.39, 43.39; HRMS (ESI) m/z calcd for C,3H1sN,O ([M+H]+): 339.1497, found:
339.1497.

N-methyl-3-(5-bromoindolyl)-indolin-2-one 4d, reaction time: 24 h, white solid, 95% yield,
m.p.109 °C; *H NMR (400 MHz, DMSO-dg) & 11.28 (s, 1H), 7.35 (t, J = 8.2 Hz, 2H), 7.29 — 7.23
(m, 2H), 7.19 (d, J = 8.6 Hz, 1H), 7.12 (d, J = 4.9 Hz, 2H), 7.02 (t, J = 7.4 Hz, 1H), 5.06 (s, 1H),
3.23 (s, 3H); *C NMR (100 MHz, DMSO-ds) & 175.97, 144.47, 135.62, 129.40, 128.54, 128.39,
126.34, 124.64, 124.19, 122.70, 121.38, 114.16, 111.68, 110.08, 108.92, 43.89, 26.62; HRMS
(ESI) m/z calcd for C17H13BrN,O ([M+H]+): 341.0290, found: 341.0288.

N-methyl-3-(5-methylindolyl)-indolin-2-one 4e, reaction time: 10 h, white solid, 99% vyield,
m.p.85 °C; 'H NMR (400 MHz, DMSO-dg) & 10.92 (s, 1H), 7.32 (t, J = 7.6 Hz, 1H), 7.26 (d, J =



8.3 Hz, 1H), 7.19 (d, J = 1.7 Hz, 1H), 7.13 — 7.06 (m, 2H), 6.99 (t, J = 7.4 Hz, 1H), 6.88 (d, J =
8.2 Hz, 1H), 6.80 (s, 1H), 4.96 (s, 1H), 3.24 (s, 3H), 2.25 (s, 3H); *C NMR (100 MHz, DMSO-dg)
§176.28, 144.43, 135.29, 130.02, 128.32, 127.34, 126.69, 124.86, 124.54, 123.26, 122.55, 118.57,
111.80, 109.71, 108.77, 44.21, 26.59, 21.79; HRMS (ESI) m/z calcd for CigH1gN,O ([M+H]+):
277.1341, found: 277.1340.

N-methyl-3-(5-methoxylindolyl)-indolin-2-one 4f, reaction time: 10 h, white solid, 99% yield,
m.p.87 °C; *H NMR (400 MHz, DMSO-ds) 5 10.87 (s, 1H), 7.33 (t, J = 7.7 Hz, 1H), 7.26 (d, J =
8.8 Hz, 1H), 7.20 (d, J = 2.4 Hz, 1H), 7.11 (d, J = 8.2 Hz, 2H), 7.00 (t, J = 7.5 Hz, 1H), 6.72 (dd, J
= 8.8, 2.4 Hz, 1H), 6.46 (d, J = 2.3 Hz, 1H), 4.97 (s, 1H), 3.59 (s, 3H), 3.24 (s, 3H); *C NMR
(100 MHz, DMSO-dg) 6 176.24, 153.35, 144.52, 132.07, 129.91, 128.35, 126.83, 125.40, 124.66,
122.59, 112.67, 111.32, 109.94, 108.72, 101.16, 55.56, 44.19, 26.55; HRMS (ESI) m/z calcd for
C1sH16N,0; ([M+H]+): 293.1290, found: 293.1288.

N-methyl-5-methoxyl-3-indolyl-indolin-2-one 4g, reaction time: 6 h, white solid, 99% vyield,
m.p.97 °C; 'H NMR (400 MHz, DMSO-dg) 6 11.04 (s, 1H), 7.36 (d, J =8.1 Hz, 1H), 7.30 (d, J =
2.4 Hz, 1H), 7.08 — 7.00 (m, 2H), 6.95 (d, J = 7.8 Hz, 1H), 6.92 — 6.82 (m, 2H), 6.70 — 6.66 (M,
1H), 4.96 (s, 1H), 3.65 (s, 3H), 3.21 (s, 3H); *C NMR (100 MHz, DMSO-dg) & 175.85, 155.82,
137.98, 136.92, 131.29, 126.32, 125.05, 121.62, 119.04, 118.94, 112.70, 112.07, 111.83, 110.20,
109.14, 55.89, 44.72, 26.67; HRMS (ESI) m/z calcd for C15H1sN,0, ([M+H]+): 293.1290, found:
293.1294.



N-methyl-5-fluoro-3-indolyl-indolin-2-one 4h, reaction time: 10 h, white solid, 99% yield, m.p.98
°C; 'H NMR (400 MHz, DMSO-dg) 5 11.09 (s, 1H), 7.38 (d, J = 8.1 Hz, 1H), 7.32 (d, J = 2.2 Hz,
1H), 7.17 (m, 1H), 7.11 (dd, J = 8.5, 4.5 Hz, 1H), 7.06 (t, J = 7.5 Hz, 1H), 6.94 (d, J = 7.0 Hz, 2H),
6.86 (t, J = 7.4 Hz, 1H), 5.05 (s, 1H), 3.24 (s, 3H); *C NMR (100 MHz, DMSO-dg) & 176.01,
160.09, 157.74, 140.74, 136.91, 131.92, 131.84, 126.19, 125.23, 121.70, 119.15, 118.79, 114.59,
114.36, 112.58, 112.33, 112.14, 109.57, 44.65, 26.78; HRMS (ESI) m/z calcd for C17H13FN,O
(IM+H]+): 281.1090, found: 281.1085.

N-methyl-5-chloro-3-indolyl-indolin-2-one 4i, reaction time: 8 h, white solid, 99% yield, m.p.98
°C; 'H NMR (400 MHz, DMSO-dg) & 11.10 (s, 1H), 7.38 (dd, J = 8.2, 3.6 Hz, 2H), 7.33 (d, J =
2.3 Hz, 1H), 7.14 (d, J = 8.4 Hz, 1H), 7.09 — 7.03 (m, 2H), 6.95 (d, J = 7.8 Hz, 1H), 6.87 (t, J =
7.3 Hz, 1H), 5.06 (s, 1H), 3.24 (s, 3H); *C NMR (100 MHz, DMSO-ds) § 175.91, 143.40, 136.91,
132.19, 128.16, 126.61, 126.15, 125.29, 124.55, 121.73, 119.21, 118.71, 112.18, 110.29, 109.44,
44.35, 26.78; HRMS (ESI) m/z calcd for C17H13CIN,O ([M+H]+): 297.0795, found: 297.0799.

N-methyl-5-bromo-3-indolyl-indolin-2-one 4j, reaction time: 10 h, white solid, 99% vyield,
m.p.102 °C; *H NMR (400 MHz, DMSO-dg) & 11.11 (s, 1H), 7.51 (dd, J = 8.3, 1.5 Hz, 1H), 7.39
(d, J=8.1Hz, 1H), 7.34 (d, J = 2.3 Hz, 1H), 7.17 (s, 1H), 7.07 (m, 2H), 6.95 (d, J = 7.9 Hz, 1H),
6.87 (t, J = 7.4 Hz, 1H), 5.07 (s, 1H), 3.24 (s, 3H); *C NMR (100 MHz, DMSO-dg) & 175.81,



143.79, 136.91, 132.58, 131.01, 127.21, 126.14, 125.31, 121.74, 119.23, 118.70, 114.33, 112.20,
110.84, 109.44, 44.28, 26.75.; HRMS (ESI) m/z calcd for Ci7H13BrN,O ([M+H]+): 341.0290,
found: 341.0286.

N-methyl-5-methyl-3-indolyl-indolin-2-one 4k, reaction time: 6 h, white solid, 99% vyield,
m.p.121 °C; *H NMR (400 MHz, DMSO-ds) 6 10.93 (s, 1H), 7.28 (d, J = 8.8 Hz, 1H), 7.23 (d, J
= 2.2 Hz, 1H), 7.17 (m, 1H), 7.11 (dd, J = 8.5, 4.4 Hz, 1H), 6.97 (d, J = 9.2 Hz, 1H), 6.73 (dd, J =
8.8, 2.3 Hz, 1H), 6.46 (d, J = 2.0 Hz, 1H), 5.02 (s, 1H), 3.61 (s, 3H), 3.23 (s, 3H); *C NMR (100
MHz, DMSO-dg) & 176.02, 160.11, 157.76, 153.44, 140.80, 132.06, 131.87, 131.79, 126.70,
125.59, 114.58, 114.35, 112.77, 112.66, 112.42, 111.40, 109.53, 109.44, 109.35, 100.95, 55.56,
4459, 26.71; HRMS (ESI) m/z calcd for C1gHyN,0O ([M+H]+): 277.1341, found: 277.1345.

N-methyl-5-methyl-3-(5-methylindolyl)-indolin-2-one 4l, reaction time: 18 h, white solid, 99%
yield, m.p.112 °C; *H NMR (400 MHz, DMSO-dg) & 10.89 (s, 1H), 7.25 (d, J = 8.2 Hz, 1H), 7.20
(d, J = 2.2 Hz, 1H), 7.12 (d, J = 7.8 Hz, 1H), 6.98 (d, J = 7.9 Hz, 1H), 6.88 (d, J = 7.9 Hz, 2H),
6.79 (s, 1H), 4.91 (s, 1H), 3.22 (s, 3H), 2.25 (s, 3H), 2.21 (s, 3H); *C NMR (100 MHz, DMSO-
ds) & 176.20, 142.08, 135.30, 131.41, 130.13, 128.44, 127.32, 126.68, 125.23, 124.90, 123.24,
118.54, 111.78, 109.88, 108.47, 44.27, 26.61, 21.80, 21.10; HRMS (ESI) m/z calcd for
Ci19H18N,0 ([M+H]+): 291.1497, found: 291.1497.




N-methyl-5-methyl-3-(5-methoxylindolyl)-indolin-2-one 4m, reaction time: 18 h, white solid, 99%
yield, m.p.85 °C; *H NMR (400 MHz, DMSO-ds) & 10.86 (s, 1H), 7.25 (d, J = 8.8 Hz, 1H), 7.21
(d, J = 2.4 Hz, 1H), 7.13 (d, J = 7.9 Hz, 1H), 6.99 (d, J = 7.9 Hz, 1H), 6.91 (s, 1H), 6.71 (dd, J =
8.8, 2.4 Hz, 1H), 6.44 (d, J = 2.3 Hz, 1H), 4.92 (s, 1H), 3.59 (s, 3H), 3.22 (s, 3H), 2.22 (s, 3H);
BCc NMR (100 MHz, DMSO-dg) & 176.17, 153.32, 142.15, 132.06, 131.48, 130.00, 128.46,
126.82, 125.46, 125.34, 112.66, 111.25, 110.09, 108.44, 101.14, 55.55, 44.24, 26.56, 21.10;
HRMS (ESI) m/z calcd for C19H15N,O, ([M+H]+): 307.1447, found: 307.1453.

N-methyl-5-methyl-3-(7-methoxylindolyl)-indolin-2-one 4n, reaction time: 18 h, white solid, 99%
yield, m.p.102 °C; *H NMR (400 MHz, DMSO-ds) § 11.13 (s, 1H), 7.20 (d, J = 2.4 Hz, 1H), 7.11
(d, J=7.9 Hz, 1H), 6.98 (d, J = 7.9 Hz, 1H), 6.86 (s, 1H), 6.76 (t, J = 7.8 Hz, 1H), 6.61 (d, J = 7.6
Hz, 1H), 6.51 (d, J = 7.9 Hz, 1H), 4.91 (s, 1H), 3.89 (s, 3H), 3.21 (s, 3H), 2.20 (s, 3H); *C NMR
(100 MHz, DMSO-dg) 6 176.14, 146.69, 142.07, 131.41, 130.12, 128.44, 127.81, 127.01, 125.22,
124.66, 119.65, 111.78, 110.91, 108.46, 102.16, 55.59, 44.37, 26.61, 21.07; HRMS (ESI) m/z
calcd for C1gH15N,0, ([M+H]+): 307.1447, found: 307.1452.

N-methyl-5-methyl-3-(5-bromoindolyl)-indolin-2-one 40, reaction time: 24 h, white solid, 97%
yield, m.p.122 °C; *H NMR (400 MHz, DMSO-dg) & 11.27 (s, 1H), 7.35 (d, J = 8.6 Hz, 1H), 7.29
(d, J = 2.4 Hz, 1H), 7.21 (s, 1H), 7.18 (dd, J = 8.6, 1.8 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 7.00 (d, J
= 8.0 Hz, 1H), 6.92 (s, 1H), 5.00 (s, 1H), 3.21 (s, 3H), 2.23 (s, 3H); *C NMR (100 MHz, DMSO-
ds) 6 175.90, 142.09, 135.61, 131.63, 129.52, 128.66, 128.36, 126.40, 125.30, 124.17, 121.31,
114.16, 111.65, 110.23, 108.64, 43.94, 26.64, 21.10; HRMS (ESI) m/z calcd for CygH315BrN,O
([M+H]+): 355.0446, found: 355.0443.



N-methyl-5-methyl-3-(6-bromoindolyl)-indolin-2-one 4p, reaction time: 24 h, white solid, 97%
yield, m.p.207 °C; *H NMR (400 MHz, DMSO-dg) & 11.18 (s, 1H), 7.56 (d, J = 1.5 Hz, 1H), 7.31
(d, J = 2.3 Hz, 1H), 7.13 (d, J = 7.8 Hz, 1H), 7.00 (t, J = 8.8 Hz, 2H), 6.94 (d, J = 8.5 Hz, 1H),
6.89 (s, 1H), 4.97 (s, 1H), 3.21 (s, 3H), 2.21 (s, 3H); *C NMR (100 MHz, DMSO-dg) & 175.91,
142.07, 137.79, 131.56, 129.69, 128.59, 126.03, 125.45, 125.24, 121.97, 120.73, 114.64, 114.42,
110.77, 108.61, 44.06, 26.65, 21.08; HRMS (ESI) m/z calcd for CigHysBrN,O ([M+H]+):
355.0446, found: 355.0446.

N-methyl-5-methyl-3-(7-bromoindolyl)-indolin-2-one 4q, reaction time: 24 h, white solid, 92%
yield, m.p.196 °C; *"H NMR (400 MHz, DMSO-dg) & 11.24 (s, 1H), 7.30 (dd, J = 16.3, 7.6 Hz,
2H), 7.18 (d, J = 7.9 Hz, 1H), 7.11 (d, J = 2.6 Hz, 1H), 7.10 (s, 1H), 6.99 (d, J = 7.9 Hz, 1H), 6.85
(t, J = 7.8 Hz, 1H), 6.50 (s, 1H), 3.15 (s, 3H), 2.25 (s, 3H); *C NMR (100 MHz, DMSO-dg) &
176.76, 141.21, 135.45, 132.82, 131.90, 129.91, 126.99, 125.41, 125.14, 124.18, 120.58, 120.23,
117.30, 108.87, 104.60, 75.04, 26.49, 21.12; HRMS (ESI) m/z calcd for C1gH15BrN,O ([M+H]+):
355.0446, found: 355.0440.




N-methyl-5-methoxyl-3-(5-bromoindolyl)-indolin-2-one 4r, reaction time: 36 h, white solid, 83%
yield, m.p.117 °C; *H NMR (400 MHz, DMSO-ds) & 11.27 (s, 1H), 7.35 (d, J = 8.6 Hz, 1H), 7.28
(d, J = 2.4 Hz, 1H), 7.24 (d, J = 1.6 Hz, 1H), 7.18 (dd, J = 8.6, 1.9 Hz, 1H), 7.04 (d, J = 8.5 Hz,
1H), 6.92 (dd, J = 8.5, 2.5 Hz, 1H), 6.73 (d, J = 1.4 Hz, 1H), 5.02 (s, 1H), 3.68 (s, 3H), 3.20 (s,
3H); BC NMR (100 MHz, DMSO-dg) & 175.58, 155.88, 137.97, 135.62, 130.72, 128.35, 126.38,
124.18, 121.36, 114.16, 112.89, 111.91, 111.65, 110.09, 109.30, 55.93, 44.32, 26.69; HRMS (ESI)
m/z calcd for C1gH15sBrN,O, ([M+H]+): 371.0395, found: 371.0399.

N-methyl-5-methoxyl-3-(5-methylindolyl)-indolin-2-one 4s, reaction time: 12 h, white solid, 99%
yield, m.p.92 °C; *H NMR (400 MHz, DMSO-ds) 5 11.27 (s, 1H), 7.35 (d, J = 8.6 Hz, 1H), 7.28
(d, J = 2.4 Hz, 1H), 7.24 (d, J = 1.6 Hz, 1H), 7.18 (dd, J = 8.6, 1.9 Hz, 1H), 7.04 (d, J = 8.5 Hz,
1H), 6.92 (dd, J = 8.5, 2.5 Hz, 1H), 6.73 (d, J = 1.4 Hz, 1H), 5.02 (s, 1H), 3.68 (s, 3H), 3.20 (s,
3H); BC NMR (100 MHz, DMSO-dg) 6 175.58, 155.88, 137.97, 135.62, 130.72, 128.35, 126.38,
124.18, 121.36, 114.16, 112.89, 111.91, 111.65, 110.09, 109.30, 55.93, 44.32, 26.69; HRMS (ESI)
m/z calcd for C19H1gN,O, ([M+H]+): 307.1447, found: 307.1447.

N-methyl-5-methoxyl-3-(5-methoxylindolyl)-indolin-2-one 4t, reaction time: 12 h, white solid, 99%
yield, m.p.74 °C; *H NMR (400 MHz, DMSO-dg)  10.88 (s, 1H), 7.26 (d, J = 8.8 Hz, 1H), 7.21
(d, J = 2.4 Hz, 1H), 7.03 (d, J = 8.5 Hz, 1H), 6.90 (dd, J = 8.5, 2.4 Hz, 1H), 6.72 (dd, J = 8.8, 2.4
Hz, 2H), 6.46 (d, J = 2.3 Hz, 1H), 4.93 (s, 1H), 3.66 (s, 3H), 3.60 (s, 3H), 3.21 (s, 3H); °C NMR
(100 MHz, DMSO-dg) 6 175.86, 155.83, 153.35, 138.04, 132.07, 131.23, 126.81, 125.46, 112.70,
111.91, 111.29, 109.96, 109.07, 101.16, 55.90, 55.57, 44.63, 26.62; HRMS (ESI) m/z calcd for
C19H18N203 ([M+H]+): 323.1396, found: 323.1399.



N-methyl-5-fluoro-3-(5-bromoindolyl)-indolin-2-one 4u, reaction time: 48 h, white solid, 85%
yield, m.p.75 °C; *H NMR (400 MHz, DMSO-dg) 5 10.93 (s, 1H), 7.28 (d, J = 8.8 Hz, 1H), 7.23
(s, 1H), 7.17 (t, J = 9.0 Hz, 1H), 7.11 (dd, J = 8.5, 4.4 Hz, 1H), 6.97 (d, J = 9.2 Hz, 1H), 6.73 (d, J
= 8.8 Hz, 1H), 6.46 (s, 1H), 5.02 (s, 1H), 3.61 (s, 3H); *C NMR (100 MHz, DMSO-ds) & 176.02,
160.11, 157.76, 153.44, 140.80, 132.06, 131.87, 131.79, 126.70, 125.59, 114.58, 114.35, 112.77,
112.66, 112.42, 111.40, 109.53, 109.44, 109.35, 100.95, 55.56, 44.59, 26.71; HRMS (ESI) m/z
calcd for CygH1gN,O3 ([M+H]+): 359.0195, found: 359.0196.



(C)spectra of all products
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