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1. General and Materials 

General: All reactions were carried out under an atmosphere of nitrogen using standard schlenk 

techniques, unless otherwise noted. 
1
H NMR and 

13
C NMR spectra were recorded on Bruker DRX-400 

spectrometers. The chemical shifts for 
1
H NMR were recorded in ppm downfield from 

tetramethylsilane (TMS) with the solvent resonance as the internal standard. The chemical shifts for 
13

C NMR were recorded in ppm downfield using the central peak of deuterochloroform (77.23 ppm) as 

the internal standard. Coupling constants (J) are reported in Hz and refer to apparent peak 

multiplications. TLC analysis was performed using glass-backed plates coated with 0.2 mm silica. 

Quantitative analysis was performed by 
1
H NMR on Bruker DRX 400 instrument. Flash column 

chromatography was performed on silica gel (200-300 mesh). Enantiomeric excess was determined by 

HPLC analysis, using chiral column described below in detail. Optical rotations were measured with 

JASCO P-1010 polarimeter. The configuration was determined by comparison of rotation sign with the 

literature data or by analogue. 

Materials: Commercially available reagents were used throughout without further purification 

other than those detailed below. Acetone was dried with anhydrous CaSO4 and distilled over KMnO4. 

The solvents for asymmetric hydrogenation reaction were purchased without further purification. 

 

2. General Procedure for the Synthesis of 3-(Toluenesulfonamidoalkyl)indoles 1 

3-(Toluenesulfonamidoalkyl)indoles 1a-n were synthesized from the corresponding 2-substituted 

indoles and N-tosyl imines according to the following Method A or B.
1
 

 

Method A: In a dry Schlenk tube, N-tosyl imines 4 (1 mmol) and (EtO)2POH (0.1 mmol) were 

dissolved in toluene (4 mL) under nitrogen. The solution was stirred for 10 minutes at room 

temperature and then for another 5 minutes at 0 
o
C. Subsequently, 2-substituted indoles 3 (3 mmol) 

were added in one portion at 0 
o
C. The reaction mixture was allowed to warm to room temperature 

naturally. After the reaction was complete (monitored by TLC), 10% NaHCO3 (5 mL) was added to 

quench the reaction. The mixture was extracted with ethyl acetate (10 mL). The organic layer was 

washed by brine (10 mL), separated, and dried over anhydrous Na2SO4. The solvents were removed 
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under reduced pressure and the residue was purified by flash chromatography (ethyl acetate/petroleum 

ether = 1/5) to afford the product. 

Method B: In a dry Schlenk tube, 2-substituted indoles 3 (1 mmol) and I2 (10 mol%) was 

dissolved in 4 mL dry CH2Cl2. Then the resulting mixture was stirred at 0 °C for 2 min before N-tosyl 

imines 4 (1 mmol) was added. Finally, saturated solution of sodium subsulfite was not added to quench 

the reaction until the starting materials were consumed as indicated by TLC (about 5 min). The mixture 

was extracted with CH2Cl2 (10 mL). The organic layer was washed by brine (10 mL), separated, and 

dried over anhydrous Na2SO4. The solvents were removed under reduced pressure and the residue was 

purified by flash chromatography (ethyl acetate/petroleum ether = 1/5) to afford the product. 

4-Methyl-N-((2-methyl-1H-indol-3-yl)(phenyl)methyl)benzenesulfonamide (1a).
2,3

 
1
H NMR 

(400 MHz, CDCl3) δ 7.70 (s, 1H), 7.46 (d, J = 8.0 Hz, 2H), 7.39 (d, J = 7.4 Hz, 2H), 7.29-7.11 (m, 4H), 

7.03 (m, 4H), 6.88 (t, J = 7.3 Hz, 1H), 5.82 (d, J = 6.8 Hz, 1H), 5.14 (d, J = 7.3 Hz, 1H), 2.31 (s, 3H), 

2.12 (s, 3H); IR (KBr)  3363, 3293, 1493, 1318, 1158, 745, 698, 556 cm
-1

. 

N-(Cyclohexyl(2-methyl-1H-indol-3-yl)methyl)-4-methylbenzenesulfonamide (1b). White 

solid, m.p. 94-95 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.61 (s, 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.22 (d, 

J = 8.0 Hz, 2H), 7.08 (d, J = 8.0 Hz, 1H), 6.92 (t, J = 7.5 Hz, 1H), 6.82 (dd, J = 18.3, 7.6 Hz, 4H), 6.53 

(d, J = 8.3 Hz, 1H), 4.29 (t, J = 9.2 Hz, 1H), 2.34-2.25 (m, 1H), 2.24 (s, 3H), 2.16 (s, 3H), 2.08-1.97 (m, 

1H), 1.76 (dd, J = 9.2, 4.8 Hz, 1H), 1.56 (dd, J = 19.4, 11.5 Hz, 2H), 1.42-0.95 (m, 6H), 0.87-0.77 (m, 

1H). 
13

C NMR (100 MHz, d
6
-Acetone) δ 142.03, 136.75, 133.63, 128.83, 127.24, 126.80, 120.95, 

119.64, 119.17, 111.04, 110.71, 57.46, 42.54, 31.85, 30.93, 27.11, 26.81, 26.66, 21.24, 11.79. HRMS 

Calculated for C24H30N2O2NaS [M+Na]
+
 419.1769, found 419.1769; IR (KBr)  3386, 2924, 2857, 

1307, 1156, 670 cm
-1

. 

N-((4-Fluorophenyl)(2-methyl-1H-indol-3-yl)methyl)-4-methylbenzenesulfonamide (1c). 

White solid, m.p. 156-157 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.89 (s, 1H), 7.55 (d, J = 8.1 Hz, 2H), 

7.44 (dd, J = 8.2, 5.7 Hz, 2H), 7.17 (d, J = 8.1 Hz, 1H), 7.09 (t, J = 7.2 Hz, 3H), 7.06-6.87 (m, 4H), 

6.77 (t, J = 7.5 Hz, 1H), 5.84 (d, J = 7.3 Hz, 1H), 2.31 (s, 3H), 2.14 (s, 3H). 
13

C NMR (100 MHz, d
6
-

Acetone) δ 163.69, 161.27, 143.18, 139.51, 138.93 (d, J = 3.1 Hz), 136.63, 134.06, 129.86, 129.78, 

129.67, 127.58, 127.31, 121.39, 119.53 (d, J = 4.0 Hz), 115.37, 115.16, 111.19, 53.89, 21.32, 11.60; 

HRMS Calculated for C23H21FN2O2NaS [M+Na]
+
 431.1205, found 431.1204; IR (KBr)  3366, 3305, 

1507, 1460, 1318, 1160, 750, 668, 550 cm
-1

. 

4-Methyl-N-((2-methyl-1H-indol-3-yl)(p-tolyl)methyl)benzenesulfonamide (1d). White solid, 

m.p. 154-155 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.82 (s, 1H), 7.52 (d, J = 7.8 Hz, 2H), 7.15 (d, J = 

4.7 Hz, 2H), 7.15 (d, J = 7.5 Hz, 2H), 7.06 (t, J = 7.8 Hz, 4H), 6.95-6.91 (m, 2H), 6.76 (t, J = 7.6 Hz, 

1H), 5.83 (d, J = 7.4 Hz, 1H), 2.29 (s, 3H), 2.25 (s, 3H), 2.16 (s, 3H). 
13

C NMR (100 MHz, d
6
-Acetone) 

δ142.98, 139.81, 136.80, 136.64, 133.85, 129.56, 129.36, 127.86, 127.51, 121.27, 119.75, 119.38, 

111.58, 111.11, 54.27, 21.32, 20.99, 11.68.; HRMS Calculated for C24H24N2O2NaS [M+Na]
+
 427.1456, 

found 427.1447; IR (KBr)  3396, 1460, 1325, 1155, 747, 673, 562 cm
-1

.
 

4-Methyl-N-((2-methyl-1H-indol-3-yl)(m-tolyl)methyl)benzenesulfonamide (1e). Pale yellow 

solid, m.p. 168-169 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.84 (s, 1H), 7.53 (d, J = 8.1 Hz, 2H), 7.21-

7.07 (m, 7H), 6.99-6.91 (m, 3H), 6.76 (t, J = 7.5 Hz, 1H), 5.85 (d, J = 7.5 Hz, 1H), 2.30 (s, 3H), 2.21 (s, 

3H), 2.17 (s, 3H).
13

C NMR (100 MHz, d
6
-Acetone) 142.99, 142.68, 139.75, 138.04, 136.59, 133.86, 

129.58, 128.63, 128.51, 128.08, 127.52, 125.04, 121.27, 119.68, 119.40, 111.59, 111.10, 110.86, 54.47, 

21.48, 21.32, 11.71; HRMS Calculated for C24H24N2O2NaS [M+Na]
+
 427.1456, found 427.1459; IR 

(KBr)  3375, 1460, 1315, 1160, 1093, 1152, 743, 668, 560 cm
-1

..
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4-Methyl-N-((2-methyl-1H-indol-3-yl)(o-tolyl)methyl)benzenesulfonamide (1f). White solid, 

m.p. 165-166 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.88 (s, 1H), 7.78 (d, J = 8.3 Hz, 2H), 7.56 (d, J = 

8.2 Hz, 2H), 7.35 (d, J = 8.0 Hz, 1H), 7.22-7.01 (m, 4H), 6.99-6.86 (m, 2H), 6.83-6.68 (m, 1H), 6.50 (s, 

1H), 5.94 (d, J = 6.9 Hz, 1H), 2.32 (s, 3H), 2.13 (s, 3H), 2.05 (s, 3H); 
13

C NMR (100 MHz, d
6
-Acetone) 

13
C NMR (101 MHz, Acetone) δ 143.24, 143.11, 142.40, 140.34, 139.70, 136.31, 134.19, 131.10, 

130.17, 129.68, 128.24, 128.10, 127.64, 127.62, 127.53, 126.90, 125.99, 121.21, 119.48, 119.39, 

111.07, 110.83, 109.81, 52.60, 52.50, 21.33, 21.31, 19.44, 11.83; HRMS Calculated for 

C24H24N2O2NaS [M+Na]
+
 427.1456, found 427.1458; IR (KBr)  3389, 1461, 1319, 1158, 1093, 1046, 

740, 672, 563 cm
-1

. 

N-((2-Butyl-1H-indol-3-yl)(phenyl)methyl)-4-methylbenzenesulfonamide (1g). White solid, 

m.p. 148-149 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.90 (s, 1H), 7.58 (d, J = 7.3 Hz, 2H), 7.44 (d, J = 

7.5 Hz, 2H), 7.24 (t, J = 7.4 Hz, 2H), 7.21-7.07 (m, 5H), 7.05-6.87 (m, 2H), 6.75 (dd, J = 7.9, 7.2 Hz, 

1H), 5.87 (d, J = 6.9 Hz, 1H), 2.56-2.49 (m, 2H), 2.32 (s, 3H), 1.54-1.46 (m, 2H), 1.30-1.24 (m, 2H), 

0.85 (t, J = 7.3 Hz, 3H); 
13

C NMR (100 MHz, d
6
-Acetone) δ 143.11, 143.04, 139.66, 138.50, 136.79, 

129.70, 128.67, 127.97, 127.66, 127.38, 127.30, 121.36, 120.01, 119.39, 111.25, 111.09, 54.44, 32.59, 

26.37, 23.25, 21.35, 14.11; HRMS Calculated for C26H28N2O2NaS [M+Na]
+
 455.1769, found 455.1768; 

IR (KBr)  3405, 2956, 1493, 1324, 1160, 742, 668, 560 cm
-1

. 

4-Methyl-N-((2-phenethyl-1H-indol-3-yl)(phenyl)methyl)benzenesulfonamide (1h). White 

solid, m.p. 175-176 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 10.01 (s, 1H), 7.58 (d, J = 8.2 Hz, 2H), 7.31 

(d, J = 7.6 Hz, 2H), 7.14-7.27 (m, 9H), 7.09 (dd, J = 8.0, 2.9 Hz, 3H), 6.94 (dd, J = 11.0, 4.0 Hz, 2H), 

6.83-6.69 (m, 1H), 5.87 (d, J = 7.1 Hz, 1H), 2.87-2.80 (m, 4H), 2.25 (s, 3H); 
13

C NMR (100 MHz, d
6
-

Acetone) δ 143.20, 142.85, 142.22, 139.67, 137.50, 136.85, 129.77, 129.21, 128.64, 127.94, 127.67, 

127.31, 126.86, 121.57, 120.05, 119.46, 111.81, 111.30, 54.34, 36.56, 28.92, 21.31; HRMS Calculated 

for C30H28N2O2NaS [M+Na]
+
 503.1769, found 503.1760; IR (KBr)  3375, 1451, 1324, 1163, 743, 697, 

669, 560 cm
-1

. 

N-((2,7-Dimethyl-1H-indol-3-yl)(phenyl)methyl)-4-methylbenzenesulfonamide (1i). White 

solid, m.p. 144-145 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.74 (s, 1H), 7.50 (d, J = 7.9 Hz, 2H), 7.42 

(d, J = 7.6 Hz, 2H), 7.24 (t, J = 7.4 Hz, 2H), 7.17 (t, J = 7.3 Hz, 1H), 7.05 (d, J = 8.0 Hz, 2H), 6.96 (t, J 

= 9.4 Hz, 2H), 6.74 (d, J = 7.0 Hz, 1H), 6.67 (t, J = 7.5 Hz, 1H), 5.86 (d, J = 7.4 Hz, 1H), 2.37 (s, 3H), 

2.29 (s, 3H), 2.17 (s, 3H); 
13

C NMR (100 MHz, d
6
-Acetone) δ 142.87, 142.82, 135.96, 133.77, 129.44, 

128.70, 127.95, 127.45, 127.41, 127.04, 122.02, 120.24, 119.70, 117.46, 111.81, 54.54, 21.29, 16.82, 

11.62; HRMS Calculated for C24H24N2O2NaS [M+Na]
+
 427.1456, found 427.1459; IR (KBr)  3395, 

3275, 1453, 1318, 1153, 670, 560 cm
-1

. 

N-(Cyclohexyl(2,7-dimethyl-1H-indol-3-yl)methyl)-4-methylbenzenesulfonamide (1j). White 

solid, m.p. 156-157 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.49 (s, 1H), 7.41 (d, J = 7.1 Hz, 1H), 7.17 

(d, J = 7.4 Hz, 2H), 6.76-6.71 (m, 4H), 6.52 (d, J = 8.4 Hz, 1H), 4.27 (t, J = 9.1 Hz, 1H), 2.33-2.25 (m, 

7H), 2.14 (s, 3H), 1.77 (d, J = 13.2 Hz, 1H), 1.61-1.53 (m, 2H), 1.31-1.03 (m, 5H), 0.87-0.77 (m, 2H); 
13

C NMR (100 MHz, d
6
-Acetone) δ 141.73, 139.87, 135.98, 133.44, 128.53, 126.63, 121.68, 120.00, 

119.43, 117.42, 111.06, 57.55, 42.38, 31.87, 30.93, 27.11, 26.80, 26.64, 21.15, 16.87, 11.73; HRMS 

Calculated for C24H30N2O2NaS [M+Na]
+
 433.1926, found 433.1938; IR (KBr)  3384, 2924, 2853, 

1452, 1303, 1154, 667, 559 cm
-1

. 

N-(1-(2,7-dimethyl-1H-indol-3-yl)-2-methylpropyl)-4-methylbenzenesulfonamide (1k). White solid, 

m.p. 166-167 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.47 (s, 1H), 7.41 (d, J=7.0, 1H), 7.18 (d, J=8.2, 

2H), 6.76-6.71 (m, 4H), 6.54 (d, J=8.5, 1H), 4.18 (dd, J=9.9, 8.7, 1H), 2.43-2.34 (m, 1H), 2.33 (s, 3H), 
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2.27 (s, 3H), 2.14 (s, 3H), 1.16 (d, J=6.5, 3H), 0.69 (d, J=6.7, 3H); 
13

C NMR (100 MHz, d
6
-Acetone) δ 

141.76, 139.73, 135.95, 133.37, 128.53, 126.63, 121.68, 120.00, 119.42, 117.39, 111.41, 58.99, 21.14, 

21.09, 20.42, 16.84, 11.70; HRMS Calculated for C21H26N2O2NaS [M+Na]
+
 393.1613, found 393.1619; 

IR (KBr)  3421, 3352, 1460, 1158, 1098, 1023, 664, 572 cm
-1

. 

N-((2,7-Dimethyl-1H-indol-3-yl)(p-tolyl)methyl)-4-methylbenzenesulfonamide (1l). yellow 

solid, m.p. 153-154 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.72 (s, 1H), 7.48 (d, J = 7.9 Hz, 2H), 7.29 

(d, J = 7.6 Hz, 2H), 7.11-6.95 (m, 5H), 6.90 (d, J = 7.4 Hz, 1H), 6.74 (d, J = 7.1 Hz, 1H), 6.69 (d, J = 

7.7 Hz, 1H), 5.82 (d, J = 7.6 Hz, 1H), 2.37 (s, 3H), 2.28 (s, 3H), 2.26 (s, 3H), 2.18 (s, 3H); 
13

C NMR 

(100 MHz, d
6
-Acetone) δ142.79, 139.76, 136.79, 135.96, 133.67, 129.38, 129.35, 127.90, 127.39, 

127.05, 121.97, 120.20, 119.65, 117.55, 111.88, 54.35, 54.25, 21.30, 20.98, 16.84, 11.64; HRMS 

Calculated for C25H26N2O2NaS [M+Na]
+
 441.1613, found 441.1599; IR (KBr)  3371, 1321, 1156, 810, 

669, 558 cm
-1

. 

N-((2,7-Dimethyl-1H-indol-3-yl)(m-tolyl)methyl)-4-methylbenzenesulfonamide (1m). Yellow 

solid, m.p. 156-158 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.73 (s, 1H), 7.49 (d, J = 8.0 Hz, 2H), 7.20 

(d, J = 12.5 Hz, 2H), 7.11 (t, J = 7.6 Hz, 1H), 7.07-6.95 (m, 4H), 6.92 (d, J = 7.5 Hz, 1H), 6.74 (d, J = 

6.9 Hz, 1H), 6.68 (t, J = 7.5 Hz, 1H), 5.84 (d, J = 7.5 Hz, 1H), 2.36 (s, 3H), 2.28 (s, 3H), 2.21 (s, 3H), 

2.19 (s, 3H); 
13

C NMR (100 MHz, d
6
-Acetone) δ 142.80, 142.64, 139.69, 138.02, 135.91, 133.67, 

129.39, 128.61, 128.53, 128.07, 127.40, 127.07, 125.06, 121.98, 120.19, 119.67, 117.47, 111.89, 54.54, 

21.48, 21.28, 16.82, 11.66; HRMS Calculated for C25H26N2O2NaS [M+Na]
+
 411.1613, found 411.1603; 

IR (KBr)  3372, 1319, 1155, 669, 562 cm
-1

. 

N-((2,7-Dimethyl-1H-indol-3-yl)(o-tolyl)methyl)-4-methylbenzenesulfonamide (1n). White 

solid, m.p. 159-161 
o
C; 

1
H NMR (400 MHz, d

6
-Acetone) δ 9.77 (s, 1H), 7.77 (d, J = 2.9 Hz, 1H), 7.53 

(d, J = 7.9 Hz, 2H), 7.16-7.03 (m, 5H), 6.99 (d, J = 7.3 Hz, 1H), 6.89 (d, J = 6.3 Hz, 1H), 6.74 (d, J = 

7.1 Hz, 1H), 6.68 (dd, J = 10.5, 4.4 Hz, 1H), 5.98-5.89 (m, 1H), 2.36 (s, 3H), 2.31 (s, 3H), 2.16 (s, 3H), 

2.08 (s, 3H); 
13

C NMR (100 MHz, d
6
-Acetone) δ 142.97, 140.33, 139.69, 136.45, 135.66, 133.99, 

131.13, 129.54, 128.36, 127.73, 127.56, 126.00, 121.96, 120.17, 119.79, 117.25, 110.27, 52.75, 21.32, 

19.51, 16.83, 11.85; HRMS Calculated for C25H26N2O2NaS [M+Na]
+
 441.1613, found 441.1610; IR 

(KBr)  3388, 1460, 1305, 1155, 1092, 1035, 666, 555 cm
-1

. 
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3. General Procedure for Pd-Catalyzed Asymmetric Hydrogenation of 3-

(Toluenesulfonamidoalkyl)indoles 

 

(R)-H8-BINAP (3.8 mg, 0.006 mmol) and Pd(OCOCF3)2 (1.7 mg, 0.005 mmol) were placed in a 

dried schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone 1 mL was added. The 

mixture was stirred at room temperature for 1 h, and then solvent was removed under vacuum to give 

the catalyst. In a glovebox, TsOH·H2O (0.25 mmol) and substrate 1 (0.25 mmol) were stirred in 1 mL 

solvent (DCM and TFE were mixed in ratio of 1:1 prior to use) at room temperature for 5 min. 

Subsequently, the above catalyst together with 2 mL solvent was added to the reaction mixture. The 

hydrogenation was performed at 50 
o
C under H2 (600 psi) in a stainless steel autoclave for 16-20 h. 

After carefully releasing the hydrogen, the resulting mixture was concentrated under vacuum and 

dissolved in saturated aqueous NaHCO3 (5 mL). After stirring for 10 min, the mixture was extracted 

with CH2Cl2 (3×5 mL) and dried over Na2SO4. After purified by silica gel chromatography using 

petroleum ether/EtOAc (10/1) as eluent, the enantiomeric excess of the products were determined by 

HPLC with chiral columns (OJ-H, OD-H or AD-H). 

Racemates of 2 were prepared by the hydrogenation of the 3-(toluenesulfonamidoalkyl)indoles 

catalyzed by Pd(OCOCF3)2/(+/-)-SynPhos in TFE. 

(2R,3R)-(-)-2-Methyl-3-benzylindoline (2a).
4
 [Known compound, 91% ee, [α]

27
D = -70.3 (c 1.0, 

CHCl3)]; 89% yield, 87% ee, [α]
27

D = -68.0 (c 0.83, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 1.23 (d, J 

= 6.5 Hz, 3H), 2.87 (dd, J = 13.8, 8.9 Hz, 1H), 2.97 (dd, J = 13.9, 7.2 Hz, 1H), 3.53 (dd, J = 15.9, 7.8 

Hz, 1H), 3.71 (br s, 1H), 3.96-4.03 (m, 1H), 6.54-6.65 (m, 3H), 7.00 (t, J = 7.4, 1H), 7.17-7.31 (m, 

5H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 80/20, detector: 254 nm, flow rate: 1.0 mL/min), t1 = 10.4 

min, t2 = 11.6 min (maj.). 

(-)-2-Methyl-3-(cyclohexylmethyl)indoline (2b).
4
 [Known compound, 94% ee, [α]

29
D = -8.6 (c 

1.04, CHCl3)]; 97% yield, 92% ee, [α]
27

D = -7.9 (c 0.97, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 0.98 

(d, J = 11.3 Hz, 2H), 1.11 (d, J = 6.4 Hz, 3H), 1.20-1.89 (m, 11H), 3.23-3.27 (m, 1H), 3.71 (br s, 1H), 

3.92-3.96 (m, 1H), 6.62 (d, J = 7.6 Hz, 1H), 6.72 (t, J = 7.4 Hz, 1H), 7.00-7.06 (m, 2H); HPLC (OD-H, 

elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t1 = 9.6 min, t2 = 11.5 min 

(maj.). 

(-)-2-Methyl-3-(4-fluorobenzyl)indoline (2c).
4
 [Known compound, 88% ee, [α]

28
D = -76.3 (c 0.84, 

CHCl3); 81% yield, 86% ee, [α]
27

D = -71.5 (c 0.83, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 1.24 (d, J = 

6.1 Hz, 3H), 2.77-2.83 (m, 1H), 2.91-2.96 (m, 1H), 3.42-3.44 (m, 1H), 3.70 (br s, 1H), 3.98-4.01 (m, 

1H), 6.49 (d, J = 6.6 Hz, 1H), 6.57-6.65 (m, 2H), 6.95-7.10 (m, 5H); HPLC (OJ-H, elute: Hexanes/i-

PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min), t1 = 15.1 min, t2 = 17.1 min (maj.). 

(-)-2-Methyl-3-(4-methylbenzyl)indoline (2d).
4
 [Known compound, 90% ee, [α]

30
D = -64.5 (c 

1.0, CHCl3)]; 84% yield, 84% ee, [α]
27

D = -75.9 (c 0.80, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 1.30 

(d, J = 6.5 Hz, 3H), 2.09 (s, 3H), 2.86 (qd, J = 22.8, 8.0 Hz, 1H), 3.41 (d, J = 8.3 Hz, 1H), 3.72 (d, J = 

7.0 Hz, 1H), 3.99-4.13 (m, 1H), 6.39 (d, J = 7.4 Hz, 1H), 6.54 (t, J = 7.3 Hz, 1H), 6.64 (d, J = 7.7 Hz, 

1H), 7.00 (t, J = 7.6 Hz, 1H), δ 7.09-7.12 (m, 4H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 90/10, 

detector: 254 nm, flow rate: 1.0 mL/min), t1 = 12.9 min, t2 = 16.1 min (maj.). 

(-)-2-Methyl-3-(3-methylbenzyl)indoline (2e).
4
 [Known compound, 90% ee, [α]

28
D = -63.7 (c 
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0.96, CHCl3); 97% yield, 87% ee, [α]
28

D = -59.8 (c 0.97, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 1.21 

(d, J = 6.5 Hz, 3H), 2.33 (s, 3H), 2.89 (qd, J = 14.0, 8.0 Hz, 2H), 3.35-3.87 (m, 2H), 3.95-4.02 (m, 1H), 

6.53-6.68 (m, 3H), 6.93-7.08 (m, 4H), 7.18 (t, J = 7.5 Hz, 1H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 

90/10, detector: 254 nm, flow rate: 1.0 mL/min), t1 = 12.7 min (maj.), t2 = 13.6 min. 

(-)-2-Methyl-3-(2-methylbenzyl)indoline (2f).
4
 [Known compound, 91% ee, [α]

29
D = -79.0 (c 

0.82, CHCl3); 93% yield, 89% ee, [α]
27

D = -84.0 (c 0.90, CHCl3); 
1
H NMR (400 MHz, CDCl3) δ 1.23 

(d, J = 6.5 Hz, 3H), 2.14 (s, 3H), 2.33 (s, 3H), 2.81-2.96 (m, 2H), 3.52-3.58 (m, 2H), 4.01 (p, J = 7.0 

Hz, 1H), 6.47 (d, J = 7.2 Hz, 1H), 6.54 (t, J = 7.3 Hz, 1H), 6.86 (d, J = 7.3 Hz, 1H), 6.93-7.08 (m, 3H), 

7.18 (t, J = 7.4 Hz, 1H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 85/15, detector: 254 nm, flow rate: 0.8 

mL/min), t1 = 11.4 min (maj.), t2 = 15.0 min. 

(-)-2-Butyl-3-benzylindoline (2g).
4
 [Known compound, 94% ee, [α]

28
D = -86.3 (c 1.10, CHCl3)]; 

97% yield, 92% ee, [α]
30

D = -79.4 (c 1.03, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 0.93 (t, J = 6.9 Hz, 

3H ), 1.33-1.43 (m, 4H), 1.65-1.70 (m, 2H), 2.65 (dd, J = 13.3, 10.4 Hz, 1H), 2.99 (dd, J = 13.4, 5.6 Hz, 

1H), 3.36-3.78 (m, 1H), 3.81 (br s, 1H), 3.81 (dd, J = 13.9, 7.6 Hz), 6.32 (d, J = 7.3 Hz, 1H), 6.50 (t, J 

= 7.4 Hz, 1H), 6.64 (d, J = 7.7 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 7.08 (d, J = 7.2 Hz, 2H), 7.18-7.28 (m, 

5H); HPLC (AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 254 nm, flow rate: 0.8 mL/min), t1 = 7.9 

min (maj.), t2 = 10.7 min. 

(-)-2-Phenethyl-3-benzylindoline (2h).
4
 [Known compound, 93% ee, [α]

30
D = -74.3 (c 0.67, 

CHCl3); 95% yield, 91% ee, [α]
30

D = -64.5 (c 1.20, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 2.01-2.07 

(m, 2H), 2.62-2.80 (m, 3H), 3.01 (dd, J = 13.4, 5.5 Hz, 1H), 3.39-3.41 (m, 1H), 3.86-3.89 (m, 2H), 6.28 

(d, J = 7.3 Hz, 1H), 6.51 (t, J = 7.4 Hz, 1H), 6.63 (d, J = 7.7 Hz, 1H), 6.99 (t, J = 7.4 Hz, 1H), 7.06 (d, 

J = 7.0 Hz, 2H), 7.21-7.32 (m, 8H); HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, 

flow rate: 1.0 mL/min), t1 = 9.6 min, t2 = 10.9 min (maj.). 

(-)-2,7-Dimethyl-3-benzylindoline (2i).
4
 (Known compound, 97% ee, [α]

29
 D = -70.6 (c 0.88, 

CHCl3)); 94% yield, 95% ee, [α]
30

D = -75.7 (c 0.93, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 1.25 (d, J 

= 8.5 Hz, 1H), 2.15 (s, 3H), 2.83-3.00 (m, 2H), 3.53-3.55 (m, 2H), 4.00-4.02 (m, 1H), 6.41-6.53 (m, 

2H), 6.85 (m, 1H), 7.16-7.29 (m, 5H); HPLC (OD-H, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, 

flow rate: 1.0 mL/min), t1 = 12.8 min, t2 = 20.9 min (maj.). 

(-)-2,7-Dimethyl-3-(cyclohexylmethyl)indoline (2j).
4
 [Known compound, 97% ee, [α]

29
D = -17.0 

(c 0.96, CHCl3)]; 90% yield, 97% ee, [α]
28

D = -21.6 (c 0.80, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 

0.93-0.95 (m, 2H), 1.12-1.29 (m, 6H), 1.39-1.44 (m, 2H), 1.52-1.54 (m, 1H), 1.66-1.76 (m, 4H), 1.87-

1.90 (m, 1H), 2.13 (s, 3H), 3.26 (q, J = 7.4 Hz, 1H), 3.43 (br s, 1H), 3.93-4.00 (m, 1H), 6.67 (t, J = 7.4 

Hz, 1H), 6.87 (d, J = 7.4 Hz, 1H), 6.92 (d, J = 7.3 Hz, 1H); HPLC (OD-H, elute: Hexanes/i-PrOH = 

99/1, detector: 254 nm, flow rate: 1.0 mL/min), t1 = 5.5 min, t2 = 6.4 min (maj.). 

(-)-2,7-Dimethyl-3-(2-methylpropyl)indoline (2k).
4
 [Known compound, 97% ee, [α]

30
D = -3.74 

(c 0.93, CHCl3)]; 88% yield, 94% ee, [α]
28

D = -7.6 (c 0.47, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 

0.95 (d, J = 6.6 Hz, 3H), 1.00 (d, J = 6.6 Hz, 3H), 1.14 (d, J = 6.5 Hz, 3H), 1.40-1.45 (m, 1H), 1.52-

1.57 (m, 1H), 1.71-1.74 (m, 1H), 2.13 (s, 3H), 3.22 (q, J = 7.8 Hz, 1H), 3.46 (br s, 1H), 3.94-4.01 (m, 

1H), 6.67 (t, J = 7.4 Hz, 1H), 6.87 (d, J = 7.4 Hz, 1H), 6.94 (d, J = 7.3 Hz, 1H); HPLC (OJ-H, elute: 

Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min), t1 = 5.1 min, t2 = 5.7 min (maj.). 

(-)-2,7-Dimethyl-3-(4-methylbenzyl)indoline (2l).
4
 [Known compound, 96% ee, [α]

27
D = -69.7 (c 

1.17, CHCl3)]; 87% yield, 94% ee, [α]
24

D = -80.8 (c 1.17, CHCl3); 
1
H NMR (400 MHz, CDCl3) δ = 

1.23 (d, J=6.3, 3H), 2.14 (s, 3H), 2.34 (s, 3H), 2.71-3.02 (m, 2H), 3.46-3.66 (m, 2H), 3.84-4.20 (m, 1H), 

6.41-6.67 (m, 2H), 6.86 (d, J=6.3, 1H), 7.07-7.09 (d, J=6.0, 4H); HPLC (OD-H, elute: Hexanes/i-PrOH 
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= 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t1 = 8.0 min, t2 = 11.1 min (maj.). 

(-)-2,7-Dimethyl-3-(3-methylbenzyl)indoline (2m).
4
 [Known compound, 95% ee, [α]

28
D = -61.1 

(c 1.07, CHCl3)]; 97% yield, 93% ee, [α]
28

D = -75.0 (c 0.83, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 

1.24 (d, J = 6.5 Hz, 3H), 2.15 (s, 3H), 2.34 (s, 3H), 2.84-2.96 (m, 2H), 3.52-3.58 (m, 2H), 4.00-4.03 (m, 

1H), 6.47 (d, J = 7.3 Hz, 1H), 6.55 (t, J = 7.4 Hz, 1H), 6.87 (d, J = 7.4 Hz, 1H), 6.97-7.04 (m, 3H), 7.18 

(t, J = 7.5 Hz, 1H); HPLC (OD-H, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 

mL/min), t1 = 8.8 min, t2 = 12.6 min (maj.). 

(-)-2,7-Dimethyl-3-(2-methylbenzyl)indoline (2n).
4
 [Known compound, 94% ee, [α]

29
D = - 89.7 

(c 0.92, CHCl3)]; 97% yield, 94% ee, [α]
30

D = -87.0 (c 0.97, CHCl3); 
1
H NMR (400 MHz, CDCl3): δ 

1.32 (d, J = 6.6 Hz, 3H), 2.09 (s, 3H), 2.15 (s, 3H), 2.80-2.95 (m, 2H), 3.44 (dd, J = 16.3, 7.2 Hz, 1H), 

3.58 (br s, 1H), 4.05-4.08 (m, 1H), 6.27 (d, J = 7.3 Hz, 1H), 6.49 (t, J = 7.4 Hz, 1H), 6.85 (d, J = 7.4 Hz, 

1H), 7.08-7.14 (m, 4H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 

mL/min), t1 = 6.1 min (maj.), t2 = 7.8 min. 
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4. General Procedure for Pd-Catalyzed Tandem Reactions of 2-Substituted 

Indoles and N-Tosyl Imines
 5
 

 
(R)-H8-BINAP (3.8 mg, 0.006 mmol) and Pd(OCOCF3)2 (1.7 mg, 0.005 mmol) were placed in a 

dried Schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone was added. The 

mixture was stirred at rt for 1 h, then solvent was removed under vacuum to give the catalyst. In a 

glovebox, acid (0.25 mmol) and indole (0.25 mmol) were stirred in 1 mL DCM/TFE at room 

temperature for 1 min. Subsequently, N-tosyl imine (0.25 mmol) was added to the solution. Finally, the 

above catalyst together with 2 mL DCM/TFE was added to the reaction mixture. The hydrogenation 

was performed at 50 
o
C under H2 (600 psi) in a stainless steel autoclave for 16 h. After carefully 

releasing the hydrogen, the resulting mixture was concentrated under vacuum and dissolved in 

saturated aqueous NaHCO3 (5 mL). After stirring for 10 min, the mixture was extracted with CH2Cl2 

(3×5 mL) and dried over Na2SO4. After purified by silica gel chromatography using petroleum 

ether/EtOAc (10/1) as eluent, the enantiomeric excess of the products were determined by HPLC with 

chiral column. 
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6. Copy of NMR and HRMS Spectra 

 

 

1a 1H NMR (CDCl3, 400 MHz)
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1b 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1c 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1d 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)

N
H

TsHN

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 S15 

 

 

1d HRMS
N
H

TsHN

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 S16 

 

 

 

 

1e 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1f 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1g 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1h 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1i 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1j 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1k 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1l 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1m 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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1n 1H NMR (d6-Acetone, 400 MHz)
13C NMR (d6-Acetone, 100 MHz)
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9. Copy of HPLC for Racemic and Chiral Compounds 
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