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1. General 

NMR spectra were recorded on a Varian spectrometer (300 MHz for 1H, and 100 MHz for 13C). 
Chemical shifts are reported in δ ppm referenced to an internal SiMe4 standard for 1H NMR and 
chloroform-d (δ 77.05) or DMSO-d (δ 39.50) for 13C NMR. HPLC was performed on a JASCO 
2000 instrument by using Daicel columns. 
 
Chiral diene ligand 2 was prepared according to the reported procedures1. 
1. (a) Z.-Q. Wang, C.-G. Feng, M.-H Xu, and G.-Q. Lin, J. Am. Chem. Soc. 2007, 129, 5336; (b) 
C.-G. Feng, Z.-Q. Wang, P. Tian, M.-H. Xu and G.-Q. Lin, Chem. Asian J. 2008, 3, 1511. 

 

2. General Procedure for the Catalytic Asymmetric Arylation of Indolylimines 
with arylboronic acids. 
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Under nitrogen atmosphere, to a Schlenk flask charged with arylboronic acid (ArB(OH)2, 0.5 
mmol), [RhCl(C2H4)2]2 (1.5 mg, 0.0075 mmol, 3 mol%), chiral diene ligand (R,R)-2 (2.2 mg, 
0.0085 mmol, 3.3 mol%) was added 1 mL of toluene. The mixture was heated to 55℃ and stirred 
for 30 min. 3-indolylimine (0.25 mmol), toluene (1 mL) and 3M KHF2 solution (0.25 mL, 0.75 
mmol) was added sequentially. After the mixture was stirred at 55℃ for 5h, 10 mL of 0.2 N HCl 
was added to quench the reaction. The mixture was extracted with EtOAc and washed with brine, 
the combined organic phases were dried and concentrated. The residue was purified by silica gel 
column chromatography to afford the desired indolyl methanamine product 1. 
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3. Characterization Data and HPLC of the Obtained Enantioenriched 
Indolyl-methanamines 1b-1s and 7. 

1H NMR (300 MHz, CDCl3): δ 2.30 (s, 3H), 3.75 (s, 3H), 4.99 (d, J = 
8.1 Hz, 1H),5.42 (s, 2H), 5.72 (d, J = 7.8 Hz, 1H), 6.72 (d, J = 9 Hz, 2H) 
7.00-7.18 (m, 6H), 7.27 (m, 2H), 7.39-7.52 (m, 7H), 8.08 (d, J = 7.8 Hz, 
1H); 13C NMR (100 MHz, (CD3)2SO): δ 20.76, 53.23, 55.00, 68.35, 
113.51, 114.50, 119.97, 122.20, 122.76, 123.26, 124.63, 126.31, 128.15, 
128.40, 128.58, 128.65, 128.79, 131.98, 134.99, 135.31, 138.40, 141.93, 

149.98, 158.37; HRMS (ESI): m/z Calcd for C31H27N2O5S1: 539.1646; Found: 539.1667 . 
HPLC: 99% ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 28.5 min, t (min) = 37.4 min. 
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1H NMR (300 MHz, CDCl3): δ 2.27 (s, 3H), 5.38 (s, 2H), 5.65 (d, J = 7.8 Hz, 
1H), 5.81 (d, J = 8.1 Hz, 1H), 6.93 (d, J = 8.1 Hz, 2H), 7.10 (m, 1H), 
7.20-7.29 (m, 7H), 7.39-7.50 (m, 7H), 8.05 (d, J = 7.8 Hz, 1H); 13C NMR 
(100 MHz, CDCl3): δ 21.39, 54.74, 68.83, 115.34, 119.83, 121.12, 123.14, 
124.44, 125.02, 127.12, 127.20, 127.93, 128.11, 128.56, 128.65, 128.81, 
128.84, 129.15, 135.00, 135.94, 137.27, 138.93, 143.21, 150.57; HRMS (ESI): 

m/z Calcd for C30H25N2O4S1: 509.1541; Found: 509.1555 . 
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 19.9 min, t (min) = 25.6 min. 
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1H NMR (300 MHz, CDCl3): δ 2.32 (s, 3H), 5.11 (d, J = 7.2 Hz, 1H), 
5.41 (s, 2H), 5.73 (d, J = 7.2 Hz, 1H), 7.01-7.50 (m, 16H), 8.08 (d, J = 8.4 
Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 21.42, 54.16, 68.92, 115.42, 
119.67, 120.52, 121.94, 123.28, 124.46, 125.23, 127.08, 127.82, 128.59, 
128.83, 128.89, 128.98, 129.24, 131.71, 134.91, 135.91, 137.11, 137.96, 
143.48, 150.50; HRMS (ESI): m/z Calcd for C30H24Br1N2O4S1: 587.0646; 

Found: 587.0669 . 
HPLC: >99%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 31.0 min, t (min) = 74.0 min. 
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1H NMR (300 MHz, CDCl3): δ 2.29 (s, 3H), 5.26 (d, J = 7.5 Hz, 
1H),5.40 (s, 2H), 5.84 (d, J = 7.8 Hz, 1H), 6.99 (d, J = 7.8 Hz, 2H) 7.15 
(m, 3H), 7.24-7.33 (m, 3H), 7.39-7.48 (m, 8H), 8.08 (d, J = 7.8 Hz, 1H); 
13C NMR (100 MHz, (CD3)2SO): δ 20.65, 53.23, 68.44, 114.58, 119.89, 
121.13, 122.90, 123.57, 124.85, 125.05, 126.37, 127.88, 127.98, 128.39, 
128.51, 128.58, 128.62, 128.82, 134.94, 135.24, 137.97, 142.15, 144.41, 

149.92；HRMS (ESI): m/z Calcd for C31H24F3N2O4S1: 577.1381; Found: 577.1402 . 
HPLC: 99%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 20.9 min, t (min) = 47.3 min. 
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1H NMR (300 MHz, CDCl3): δ 2.32 (s, 3H), 5.16 (d, J = 7.8 Hz, 1H), 5.41 
(s, 2H), 5.74 (d, J = 7.8 Hz, 1H), 7.02-7.51 (m, 16H), 8.08 (d, J = 7.8 Hz, 
1H)；13C NMR (100 MHz, CDCl3): δ 21.41, 54.21, 68.93, 115.42, 119.65, 
120.51, 123.30, 124.49, 125.23, 125.41, 127.07, 127.40, 127.83, 128.06, 
128.57, 128.82, 128.88, 129.27, 129.90, 134.54, 134.91, 135.90, 137.05, 
140.90, 143.51, 150.51; HRMS (ESI): m/z Calcd for C30H24Cl1N2O4S1: 

543.1151; Found: 543.1177 . 
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=70:30; flow = 0.7 mL/min; Retention time: t (min) = 19.3 min，t (maj) = 22.1 min. 
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1H NMR (300 MHz,CDCl3): δ 2.20 (s, 3H), 2.30 (s, 3H), 5.05 (d, J = 7.8 Hz, 
1H), 5.41 (s, 2H), 5.73 (d, J = 7.8 Hz, 1H), 6.90-7.02 (m, 5H) 7.09-7.13 (m, 
2H), 7.20-7.29 (m, 3H), 7.40-7.51 (m, 6H), 8.08 (d, J = 7.8 Hz, 1H); 13C 
NMR (100 MHz, CDCl3): δ 21.25, 21.36, 54.70. 68.74, 115.22, 119.82, 
121.14, 123.05, 124.17, 124.91, 127.05, 127.80, 128.10, 128.49, 128.54, 

128.61, 128.76, 129.03, 134.92, 137.13, 138.24, 138.62, 143.09, 150.55; HRMS (ESI): m/z Calcd 
for C31H27N2O4S 1: 523.1697; Found: 523.1699 . 
HPLC: 96%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 25.6min, t(min) = 28.6 min. 
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1H NMR (300 MHz, CDCl3): δ 2.31 (s, 3H), 5.39 (s, 2H), 6.01 (d, J = 8.4 Hz, 
1H), 6.87 (t, J = 8.4 Hz, 1H), 6.92-7.04 (m, 3H), 7.15-7.21 (m, 3H), 7.24-7.32 
(m, 2H), 7.38-7.46 (m, 6H), 7.55 (d, J = 7.8 Hz, 2H), 8.08 (d, J = 8.4 Hz, 1H); 
13C NMR (100 MHz, CDCl3): δ 20.64, 53.90, 68.40, 114.54, 119.90, 121.63, 
122.83, 123.56, 124.72, 125.24, 125.83, 125.99, 126.15, 126.31, 127.37, 
127.73, 127.93, 128.13, 128.41, 128.58, 128.65, 128.72, 132.11, 132.46, 
134.99, 135.29, 137.12, 138.20, 142.02, 149.98；HRMS (ESI): m/z Calcd for 

C30H25 F1N2 Na1O4S1: 551.1411; Found: 551.1430 . 
HPLC: 89%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=70:30; flow = 0.7 mL/min; Retention time: t (maj) = 24.1 min, t (min) = 28.5 min. 

 

 

 

N
Cbz

∗TsHN

F

1i

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



 

 S9

1H NMR (300 MHz, CDCl3): δ 2.18 (s, 3H), 5.13 (d, J = 7.8 Hz, 1H), 5.41 
(s, 2H), 5.94 (d, J = 7.8 Hz, 1H), 6.90 (d, J = 8.4 Hz, 2H) 7.09 (m, 1H), 
7.24-7.30 (m, 5H), 7.39-7.50 (m, 8H), 7.56 (s, 1H), 7.63 (m,2H), 7.68 (d, 
J = 8.7 Hz, 1H), 7.76 (m, 1H), 8.10 (d, J = 8.1 Hz, 1H); 13C NMR (100 
MHz, (CD3)2SO): δ 20.64, 53.90, 68.40, 114.54, 119.90, 121.63, 122.83, 
123.56, 124.72, 125.24, 125.83, 125.99, 126.15, 126.31, 127.37, 127.73, 

127.93, 128.13, 128.41, 128.58, 128.65, 128.72, 132.11, 132.46, 134.99, 135.29, 137.12, 138.20, 
142.02, 149.98; HRMS (ESI): m/z Calcd for C34H27N2O4S1: 559.1697; Found: 559.1720 . 
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (min) = 43.8 min，t (maj) = 47.7 min. 
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1H NMR (300 MHz, CDCl3): δ 1.57 (s, 3H), 2.23 (br, 1H), 3.74 (s, 3H), 
5.44 (AB, J1 = 18.3 Hz, J2=6.3 Hz, 2H), 6.23 (br, 1H), 6.73 (d, J = 8.1 
Hz, 2H), 6.99 (m, 2H), 7.10 (t, J = 8.1 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 
7.41-7.56 (m, 7H), 8.14 (d, J = 8.4 Hz, 1H); 13C NMR (100 MHz, 
CDCl3): δ 21.27, 53.75, 55.19, 69.12, 113.81, 114.36, 125.67, 126.99, 

127.13, 127.76, 128.78, 128.85, 129.01, 132.05, 134.68, 137.20, 149.90, 159.12; HRMS (ESI): 
m/z Calcd for C31H27 Br1N2Na1O5S1: 641.0716; Found: 641.0732 . 
HPLC: 97%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 13.3 min, t (min) = 24.1 min. 
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1H NMR (300 MHz, CDCl3): δ 2.32 (s, 3H), 5.06 (d, J = 6.9 Hz, 1H), 
5.40 (s, 2H), 5.68 (d, J = 6.9 Hz, 1H), 7.05 (d, J = 8.1 Hz, 1H), 7.14-7.26 
(m, 6H), 7.30 (s, 1H), 7.34 (d, 1H), 7.39-7.46 (m, 4H), 7.53 (d, J = 8.1 Hz, 
2H), 7.95 (d, J = 8.7 Hz, 1H)；13C NMR (100 MHz, CDCl3): δ 21.47, 
54.49, 69.12, 116.57, 116.74, 120.52, 122.36, 125.65, 127.11, 127.91, 
128.18, 128.66, 128.83, 128.85, 128.97, 129.33, 129.87, 134.62, 134.73, 

137.02, 138.72, 143.44, 150.26；HRMS (ESI): m/z Calcd for C30H24Br1N2O4S1: 587.0646; Found: 
587.0645 . 
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 20.4 min, t (min) = 23.2 min. 
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1H NMR (300 MHz, CDCl3): δ 2.29 (s, 3H), 3.72 (s, 3H), 5.16 (d, J = 
7.8 Hz, 1H), 5.38 (s, 2H), 5.75 (d, J = 7.8 Hz, 1H), 6.73 (s, 1H), 6.87 (d, 
J = 8.7 Hz, 1H), 6.99 (d, J = 8.1 Hz, 2H), 7.16-7.26 (m, 6H), 7.37-7.46 
(m, 6H), 7.50 (d, J = 8.1 Hz, 2H), 7.94 (d, J = 7.8 Hz, 1H)；13C NMR 
(100 MHz, CDCl3): δ 21.38, 54.70, 55.64, 68.73, 102.63, 113.68, 116.04, 
120.95, 125.03, 126.45, 127.06, 127.17, 127.88, 128.52, 128.62, 128.79, 

129.07, 129.14, 130.49, 135.06, 137.30, 138.85, 143.19, 150.51, 156.10；HRMS (ESI): m/z Calcd 
for C31H27N2O5S1: 539.1646; Found: 539.1663 . 
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 27.1 min, t (min) = 73.3 min. 
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1H NMR (300 MHz, CDCl3): δ 2.30 (s, 3H), 2.55 (s, 3H), 5.13 (d, J = 7.8 Hz, 
1H),5.34 (s, 2H), 5.77 (d, J = 7.8 Hz, 1H), 6.97 (d, J = 8.1 Hz, 2H) 6.99-7.08 
(m, 3H), 7.15-7.26 (m, 6H), 7.36-7.50 (m, 4H), 7.48 (d, J = 8.1 Hz, 2H); 13C 
NMR (100 MHz, CDCl3): δ 21.33, 22.13, 54.55, 68.83, 117.34, 120.57, 
123.52, 125.58, 126.63, 127.01, 127.16, 127.78, 128.40, 128.52, 128.72, 
129.04, 129.44, 134.94, 135.38, 137.19, 138.93, 143.06, 150.33; HRMS (ESI): 

m/z Calcd for C31H28N2 Na1O4S1: 547.1662; Found: 547.1654 . 
HPLC: 97%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 14.2 min, t (min) = 18.9 min. 
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1H NMR (300 MHz, CDCl3): δ 5.40 (s, 2H), 5.52 (d, J = 7.8 Hz, 1H), 5.93 (d, 
J = 7.8 Hz, 1H), 7.15-7.32 (m, 7H), 7.37-7.47 (m, 6H), 7.66 (d, J = 8.7 Hz, 
2H), 7.20 (d, J = 8.7 Hz, 2H), 8.02 (d, J = 7.8 Hz, 1H)；13C NMR (100 MHz, 
(CD3)2SO): δ 53.91, 68.47, 114.51, 120.03, 121.44, 122.87, 123.58, 124.83, 
127.17, 127.42, 127.86, 128.24, 128.33, 128.57, 128.63, 134.91, 135.20, 
139.16, 146.55, 148.79, 149.91；HRMS (ESI): m/z Calcd for C29H22N3O6S1: 

540.1235; Found: 540.1221 . 
HPLC: 95%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 21.6 min, t (min) = 37.9 min. 
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1H NMR (300 MHz, (CD3)2SO): δ 5.42 (s, 2H), 5.90 (d, J = 9.3 Hz, 1H), 
7.14-7.30 (m, 6H), 7.33-7.50 (m, 7H), 7.75 (d, J = 8.7 Hz, 2H), 7.95 (d, J = 
8.4 Hz, 1H), 8.04 (d, J = 8.7 Hz, 2H), 9.17 (d, J = 9.9 Hz, 1H)；13C NMR (100 
MHz, (CD3)2SO): δ 53.28, 68.53, 114.59, 119.99, 120.89 122.97, 123.69, 
124.97, 125.99, 126.98, 127.40, 127.67, 127.90, 128.36, 128.60, 128.64, 
130.27, 132.91, 134.92, 135.20, 141.51, 146.32, 148.92, 149.91. 

HPLC: 97%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 14.8 min, t (min) = 17.9 min. 
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1H NMR (300 MHz, CDCl3): δ 5.41 (s, 2H), 5.43 (d, J = 7.5 Hz, 1H), 5.92 
(d, J = 7.5 Hz, 1H), 6.93 (t, J = 7.8 Hz, 2H), 7.14-7.33 (m, 5H), 7.40-7.48 
(m, 5H), 7.69 (d, J = 9.0 Hz, 2H), 7.97 (d, J = 9.0 Hz, 2H), 8.03 (d, J = 7.8 
Hz, 1H)；13C NMR (100 MHz, (CD3)2SO): δ 53.18, 68.49, 114.54, 114.91, 
115.13, 120.02, 121.32, 122.90, 123.66, 124.89, 127.76, 127.89, 128.35, 
128.59, 128.64, 129.23, 129.32, 134.93, 135.20, 135.48, 146.48, 148.86, 

149.90, 160.11, 162.53；HRMS (ESI): m/z Calcd for C29H21F1N3O6S1: 558.1141; Found: 
558.1163 . 
HPLC: 95%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 20.6 min, t (min) = 39.4 min. 
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1H NMR (300 MHz, CDCl3): δ 3.73 (s, 3H), 5.44 (s, 2H), 5.47 (d, J = 
7.8 Hz, 1H), 5.86 (d, J = 7.8 Hz, 1H), 6.70 (d, J = 8.7 Hz, 2H), 7.07 (d, 
J = 8.7 Hz, 2H), 7.13-7.46 (m, 9H), 7.66 (d, J = 7.5 Hz, 2H), 7.93 (d, J 
= 7.5 Hz, 2H), 8.02 (d, J = 7.8 Hz, 1H)；13C NMR (100 MHz, 
(CD3)2SO): δ 53.58, 55.00, 68.48, 113.57, 114.54, 120.11, 121.76, 
122.88, 123.41, 123.60, 124.84, 127.91, 128.37, 128.52, 128.61, 128.66, 

131.12, 134.98, 135.25, 146.67, 148.79, 149.97, 158.54 ； HRMS (ESI): m/z Calcd for 
C30H24N3O7S1: 570.1340; Found: 570.1368 . 
HPLC: 94%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 26.4 min, t (min) = 50.0 min. 
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1H NMR (300 MHz, CDCl3): δ 3.46 (s, 3H), 5.11 (s, 2H), 5.41 (s, 
2H), 5.45 (d, J = 7.8 Hz, 1H), 5.88 (d, J = 7.8 Hz, 1H), 6.85 (d, J = 
8.4 Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H), 7.16-7.45 (m, 9H), 7.68 (d, J = 
8.7 Hz, 2H), 7.95 (d, J = 8.7 Hz, 2H), 8.03 (d, J = 7.8Hz, 1H)；13C 
NMR (100 MHz, CDCl3): δ 54.74, 56.07, 69.12, 94.41, 115.48, 
116.44, 119.84, 120.47, 123.36, 123.46, 124.54, 125.39, 127.88, 

128.16, 128.53, 128.65, 128.85, 128.94, 129.07, 129.54, 131.12, 134.79, 135.80, 146.07, 149.55, 
150.22, 157.27；HRMS (ESI): m/z Calcd for C31H26N3O8S1: 600.1446; Found: 600.1435 
HPLC: 99%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 26.3 min, t (min) = 69.1 min 
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1H NMR (300 MHz, CDCl3): δ 2.13 (s, 3H), 3.76 (s, 2H), 5.22 (dd, J = 
12 and 8.4 Hz, 2H), 6.09 (d, J = 9.3 Hz, 1H), 6.61 (s, 1H), 6.72 (d, J = 
9.0 Hz, 2H), 6.83 (d, J = 7.2 Hz, 2H), 6.95 (d, J = 9.0 Hz, 2H), 7.18-7.24 
(m, 2H), 7.30-7.33 (m, 2H), 7.38-7.47 (m, 5H), 7.83 (d, J = 9.3 Hz, 1H)；
13C NMR (100 MHz, CDCl3): δ 21.1, 55.1, 56.0, 65.2, 69.0, 113.6, 115.6, 

120.7, 123.3, 124.7, 126.6, 126.8, 127.5, 128.3, 128.4, 128.70, 128.75, 128.8, 128.9, 131.1, 134.4, 
136.6, 137.3, 142.9, 151.1, 158.7；HRMS (ESI): m/z Calcd for C31H28 N2 Na1O5S 1: 563.1611; 
Found: 568.1878 . 
HPLC: 98.5%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol 
=70:30; flow = 0.7 mL/min; Retention time: t (maj) = 20.5 min, t (min) = 22.1 min. 
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