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1. General  

Information  

All reactions were carried out under air. NMR spectra were recorded on a Bruker Avance 

spectrometer operating at 400 MHz (1H NMR) or 101 MHz (13C NMR) in DMSO-d6 or CDCl3. 

All 1H NMR chemical shifts were reported in ppm and were referenced to the residual peaks of 

CDCl3 at 7.26, coupling constants J were given in Hz. The following abbreviations are used to 

describe peak patterns where appropriate: singlet (s), doubet (d), doublet of doublets (dd), triplet 

(t), multiplet (m), and broad resonances (br). Mass spectra (MS) were obtained on a 6200 series 

TOF/6500 apparatus or a waters Q-TOF micro TM apparatus. The thin layer chromatography 

(TLC) was performed on pre-coated, glass-backed silica gel plates. Visualization of the 

developed chromatogram was performed by UV absorbance (254 nm).  

Chemicals  

Unless noted otherwise, the materials obtained from commercial suppliers were used 

without further purification. All solvents were analytical purity.  
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2. Experimental procedure 

General Procedure for the Halogenation of indoles  

To a 25 mL flask equipped with a magnetic stirring bar and condenser tube were added 

indole derivatives (1a~1i) (1.0 mmol), cuprous halide (1.1 mmol), N-fluorobenzenesulfonimide 

(1.1 mmol), and acetonitrile (5 mL) under atmosphere. The reaction mixture was stirred at room 

temperature for 1-5 h, and then the mixture was filtered through a plug of celite, the filtrate was 

concentrated in a vacuum and purified to give 2 by chromatography (PE/EtOAc) as an eluent. 

Radical Inhibition Experiments for Monohalogenation of indole at C3 Position. 

To a 25 mL flask equipped with a magnetic stirring bar and condenser tube was added 

indole 1a (1.0 mmol), cuprous chloride (1.1 mmol), TEMPO (5.0 mmol), 

N-fluorobenzenesulfonimide (1.1 mmol), and acetonitrile (5 mL) under atmosphere. The 

reaction mixture was stirred at ambient temperature for 1 h. TLC indicated that C3 

mono-halogenated product 2a with normal yield, and then the mixture was filtered through a 

plug of celite, the filtrate was concentrated in a vacuum and purified to give 2a by 

chromatography (PE/EtOAc = 20:1~5:1) as an eluent. 
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3. Characterization of all Products 

3-Chloro-1H-indole (2a) 

N
H

Cl

 
Obtained as an off-white solid (145 mg, 96%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 11.37 (s, 1H), 7.55 – 7.47 (m, 2H), 7.44 (dt, J = 8.1, 0.9 
Hz, 1H), 7.19 (ddd, J = 8.2, 7.0, 1.3 Hz, 1H), 7.12 (ddd, J = 8.0, 6.9, 1.0 Hz, 1H).. 
13C NMR (101 MHz, DMSO) δ(ppm): 135.42, 125.02, 122.85, 122.68, 120.18, 117.52, 112.65, 
103.62. 
HRMS (ESI): [M-H]- calcd. for C8H6ClN,150.0116; found, 150.01149. 

 
3-Bromo-1H-indole (2'a) 

N
H

Br

 
Obtained as off-white solid (160 mg, 82%). 
1H NMR (400 MHz, DMSO) δ (ppm):  11.47 (s, 1H), 7.55 (s, 1H), 7.43 (t, J = 8.2 Hz, 2H), 
7.18 (ddd, J = 8.2, 7.0, 1.4 Hz, 1H), 7.14 – 7.09 (m, 1H). 
13C NMR (101 MHz, DMSO) δ (ppm): 135.83, 126.56, 125.24, 122.68, 120.33, 118.36, 112.55, 
89.15. 
HRMS (ESI): [M-H]- calcd. for C8H6BrN, 193.96109; found, 193.96094. 

 
3-Iodo-1H-indole (2"a) 

N
H

I

 
Obtained as white solid (199 mg, 82%). 
1H NMR (400 MHz, DMSO) δ(ppm): 11.53 (s, 1H), 7.55 (s, 1H), 7.46 – 7.41 (m, 1H), 7.32 – 
7.27 (m, 1H), 7.17 (ddd, J = 8.1, 6.9, 1.4 Hz, 1H), 7.11 (ddd, J = 8.0, 6.9, 1.1 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ (ppm): 136.38, 130.10, 129.79, 122.67, 120.42, 120.26, 112.39, 
56.37. 
HRMS (ESI): [M-H]- calcd. for C8H6IN, 241.94722; found, 241.94638. 
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3-Chloro-1-methyl-1H-indole (2b) 

N

Cl

CH3  
Obtained as colorless liquid (158 mg, 96%). 
1H NMR (400 MHz, CDCl3) δ (ppm):7.66 (dt, J = 7.9, 1.0 Hz, 1H), 7.37-7.29 (m, 2H), 7.22 
(ddd, J = 7.9, 6.6, 1.4 Hz, 1H), 7.05 (s, 1H), 3.79 (s, 3H). 
13C NMR (101 MHz, DMSO) δ (ppm): 147.56, 135.98, 126.76, 125.33, 122.76, 120.28, 117.78, 
110.81, 102.58, 33.11. 
HRMS (ESI): [M-H]-  calcd. for C9H7ClN, 164.02725; found, 164.02745. 
 
3-Bromo-1-methyl-1H-indole (2'b) 

N

Br

CH3  
Obtained as slight yellow liquid (202 mg, 96%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 7.63-7.57 (m, 1H), 7.36-7.29 (m, 2H), 7.23 (ddd, J = 8.1, 
6.6, 1.4 Hz, 1H), 7.10 (s, 1H), 3.81 (s, 3H). 
13C NMR (151 MHz, DMSO) δ(ppm): 136.45, 129.11, 126.91, 122.75, 120.44, 118.66, 110.80, 
87.91, 33.21. 
HRMS (ESI): [M-H]-  calcd. for C9H7BrN, 207.97674; found, 207.97647. 
 
3-Iodo-1-methyl-1H-indole (2"b) 

N

I

CH3  
Obtained as colorless liquid (242 mg, 94%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 7.49 (dt, J = 8.0, 1.0 Hz, 1H), 7.36-7.30 (m, 2H), 7.25 
(ddd, J = 8.0, 5.6, 2.6 Hz, 1H), 7.16 (s, 1H), 3.83 (s, 3H). 
13C NMR (101 MHz, DMSO) δ(ppm): 137.08, 133.94, 130.26, 122.67, 120.58, 120.47, 110.66, 
54.96, 33.23. 
HRMS (ESI): [M-H]-  calcd. for C9H7IN, 255.96287; found, 255.96358. 
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tert-Butyl 3-chloro-1H-indole-1-carboxylate (2c) 

N

Cl

Boc  
Obtained as white solid (220 mg, 88%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.18 (d, J = 8.3 Hz, 1H), 7.61 (d, J = 8.7 Hz, 2H), 
7.43-7.32 (m, 2H), 1.69 (s, 9H). 
13C NMR (101 MHz, DMSO) δ(ppm): 148.79, 134.12, 127.66, 126.14, 123.88, 123.19, 118.55, 
115.46, 111.02, 84.96, 28.05. 
MS (ESI): [M+Na]+  calcd. for C13H14ClNNaO2, 274. 1; found,274.3. 
 
tert-Butyl 3-bromo-1H-indole-1-carboxylate (2'c) 

N

Br

Boc  
Obtained as slight yellow liquid (263 mg, 89%). 
1H NMR (400 MHz, DMSO-d6) δ (ppm): 8.09 (dt, J = 8.4, 0.9 Hz, 1H), 7.87 (s, 1H), 7.49 (ddd, 
J = 7.8, 1.4, 0.8 Hz, 1H), 7.43 (ddd, J = 8.4, 7.2, 1.4 Hz, 1H), 7.35 (td, J = 7.5, 1.1 Hz, 1H), 
1.62 (s, 9H). 
13C NMR (101 MHz, DMSO) δ(ppm): 148.71, 134.43, 129.13, 126.08, 125.65, 123.96, 119.56, 
115.36, 97.46, 84.99, 28.06. 
MS (ESI): [M+Na]+ calcd. for C13H14BrNNaO2,318.0; found, 318.2. 
 
tert-Butyl 3-iodo-1H-indole-1-carboxylate (2"c) 

N

I

Boc  
Obtained as slight yellow liquid (308 mg, 90%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.16 (d, J = 8.2 Hz, 1H), 7.76 (s, 1H), 7.45-7.32 (m, 3H), 
1.70 (s, 9H). 
13C NMR (101 MHz, DMSO) δ(ppm): 148.60, 134.75, 132.24, 130.58, 125.90, 123.93, 121.66, 
115.18, 84.86, 67.05, 28.09. 
MS (ESI): [M+CH3CN+H]+ calcd. for C15H18IN2O2, 385.0; found, 385.2. 
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3-Chloro-4-nitro-1H-indole (2d) 

N
H

Cl
NO2

 
Obtained as yellow solid (171 mg, 87%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.60 (s, 1H), 7.82 (dd, J = 7.8, 0.9 Hz, 1H), 7.66 (dd, J = 
8.2, 0.9 Hz, 1H), 7.45 (d, J = 2.8 Hz, 1H), 7.32 (t, J = 8.0 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 141.70, 137.83, 128.58, 121.65, 118.76, 117.54, 115.69, 
102.17. 
HRMS (ESI): [M-H]-  calcd. for C8H4ClN2O2, 194.99668; found 194.99629. 
 
3-Bromo-4-nitro-1H-indole (2'd) 

N
H

Br
NO2

 
Obtained as yellow solid (205 mg, 85%). 
1H NMR (400 MHz, DMSO) δ(ppm): 12.35 (s, 1H), 7.90 (d, J = 2.8 Hz, 1H), 7.86 – 7.81 (m, 
1H), 7.78 – 7.71 (m, 1H), 7.32 (t, J = 8.0 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 142.01, 138.25, 131.12, 121.60, 118.37, 117.31, 116.81, 
86.31. 
HRMS (ESI): [M-H]-  calcd. for C8H4BrN2O2, 238.94616; found,238.94586. 
 
3-Iodo-4-nitro-1H-indole (2"d) 

N
H

I
NO2

 
Obtained as yellow solid (274 mg, 95%). 
1H NMR (400 MHz, DMSO) δ (ppm): 11.98 (s, 1H), 8.07 (dd, J = 8.0, 0.8 Hz, 1H), 7.91 (dd, J 
= 7.9, 0.9 Hz, 1H), 7.78 (d, J = 3.0 Hz, 1H), 7.31 (t, J = 8.0 Hz, 1H), 7.05 (d, J = 3.0 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 139.69, 138.75, 131.35, 121.83, 120.72, 119.78, 117.42, 
101.66. 
HRMS (ESI): [M-H]-  calcd. for C8H4IN2O2, 286.93229; found,286.93183. 
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3-Chloro-5-nitro-1H-indole (2e) 

N
H

ClO2N

 
Obtained as yellow solid (195 mg, 99%). 
1H NMR (400 MHz, DMSO) δ(ppm): 12.10 (s, 1H), 8.36 (d, J = 2.3 Hz, 1H), 8.05 (dd, J = 9.0, 
2.3 Hz, 1H), 7.82 (d, J = 2.7 Hz, 1H), 7.60 (d, J = 9.0 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 141.68, 138.40, 127.03, 124.41, 117.91, 114.57, 113.45, 
106.12. 
HRMS (ESI): [M-H]-  calcd. for C8H4ClN2O2, 194.99668; found 194.99623. 
 
3-Bromo-5-nitro-1H-indole (2'e) 

N
H

BrO2N

 
Obtained as yellow solid (211 mg, 88%). 
H NMR (400 MHz, DMSO) δ(ppm): 12.21 (s, 1H), 8.32 (d, J = 2.3 Hz, 1H), 8.07 (dd, J = 9.0, 
2.3 Hz, 1H), 7.88 (s, 1H), 7.64 (d, J = 9.0 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 141.83, 139.03, 129.53, 126.11, 117.96, 115.40, 113.44, 
91.50. 
HRMS (ESI): [M-H]-  calcd. for C8H4BrN2O2, 238.94616; found,238.94541. 
 
3-Iodo-5-nitro-1H-indole (2"e) 

N
H

IO2N

 
Obtained as yellow solid (250 mg, 87%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.72 (s, 1H), 8.48 (d, J = 2.2 Hz, 1H), 8.19 (dd, J = 9.0, 
2.2 Hz, 1H), 7.50-7.45 (m, 2H). 
13C NMR (101 MHz, DMSO) δ(ppm): 141.83, 139.81, 134.31, 129.51, 117.88, 117.19, 113.15, 
59.16. 
HRMS (ESI): [M-H]-  calcd. for C8H4IN2O2, 286.93229; found,286.93120. 
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3-Chloro-6-nitro-1H-indole (2f) 

N
H

Cl

O2N

 
Obtained as yellow solid (169 mg, 86%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.70 (s, 1H), 8.40 (d, J = 2.0 Hz, 1H), 8.13 (dd, J = 8.9, 
2.0 Hz, 1H), 7.74 (d, J = 8.9 Hz, 1H), 7.51 (d, J = 2.7 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 143.29, 133.75, 129.81, 129.37, 118.13, 115.32, 109.58, 
104.71. 
HRMS (ESI): [M-H]-  calcd. for C8H4ClN2O2, 194.99668; found 194.99629. 
 
3-Bromo-6-nitro-1H-indole (2'f) 

N
H

Br

O2N

 
Obtained as yellow solid (204 mg, 85%). 
1H NMR (400 MHz, DMSO) δ(ppm): 12.28 – 12.17 (m, 1H), 8.38 (d, J = 2.1 Hz, 1H), 8.01 (s, 
1H), 7.99 (dd, J = 8.8, 2.1 Hz, 1H), 7.61 (d, J = 8.8 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 143.25, 134.21, 132.09, 131.09, 118.90, 115.39, 109.38, 
90.08. 
HRMS (ESI): [M-H]-  calcd. for C8H4BrN2O2, 238.94616; found,238.94547. 
 
3-Iodo-6-nitro-1H-indole (2"f) 

N
H

I

O2N

 
Obtained as yellow solid (267 mg, 93%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.87 (s, 1H), 8.41 (d, J = 2.1 Hz, 1H), 8.13 (dd, J = 8.8, 
2.0 Hz, 1H), 7.64-7.53 (m, 2H). 
13C NMR (101 MHz, DMSO) δ(ppm): 143.24, 136.92, 134.79, 134.68, 120.79, 115.45, 109.06, 
57.59. 
HRMS (ESI): [M-H]-  calcd. for C8H4IN2O2, 286.93229; found,286.93123. 
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3-Chloro-7-nitro-1H-indole (2g) 

N
H

Cl

O2N  
Obtained as yellow solid (188 mg, 96%). 
1H NMR (400 MHz, DMSO) δ(ppm): 12.14 (s, 1H), 8.20 (dd, J = 8.1, 1.0 Hz, 1H), 8.01 (dd, J = 
7.8, 1.0 Hz, 1H), 7.72 (d, J = 2.5 Hz, 1H), 7.35 (t, J = 7.9 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 133.46, 129.14, 127.58, 126.34, 126.24, 120.36, 120.08, 
105.96. 
HRMS (ESI): [M-H]-  calcd. for C8H4ClN2O2, 194.99668; found 194.99635. 
 
3-Bromo-7-nitro-1H-indole (2'g) 

N
H

Br

O2N  
Obtained as yellow solid (210 mg, 87%). 
1H NMR (400 MHz, DMSO) δ(ppm): 12.24 (s, 1H), 8.21 (dd, J = 8.0, 1.0 Hz, 1H), 7.94 (dd, J = 
7.8, 1.0 Hz, 1H), 7.75 (s, 1H), 7.36 (t, J = 7.9 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 133.35, 130.66, 128.63, 128.11, 127.14, 120.21, 120.06, 
91.43. 
HRMS (ESI): [M-H]-  calcd. for C8H4BrN2O2, 238.94616; found,238.94555. 
 
3-Iodo-7-nitro-1H-indole (2"g) 

N
H

I

O2N  
Obtained as yellow solid (247 mg, 86%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 10.10 (s, 1H), 8.26 (d, J = 8.1 Hz, 1H), 7.85 (d, J = 7.8 
Hz, 1H), 7.52 (d, J = 2.4 Hz, 1H), 7.34 (t, J = 7.9 Hz, 1H). 
13C NMR (101 MHz, DMSO) δ(ppm): 133.92, 133.55, 133.21, 129.05, 128.78, 120.00, 119.95, 
59.11. 
HRMS (ESI): [M-H]-  calcd. for C8H4IN2O2, 286.93229; found,286.93125. 
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3-Chloro-5-methoxy-1H-indole (2h) 

N
H

ClH3CO

 
Obtained as off-white solid (143 mg, 79%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 7.99 (s, 1H), 7.26 (s, 1H), 7.17 (d, J = 2.7 Hz, 1H), 7.07 
(d, J = 2.5 Hz, 1H), 6.93 (dd, J = 8.9, 2.5 Hz, 1H), 3.91 (s, 3H). 
13C NMR (101 MHz, DMSO) δ(ppm): 154.44, 130.43, 125.32, 123.26, 113.60, 113.32, 103.23, 
98.62, 55.76. 
HRMS (ESI): [M-H]-  calcd. for C9H7ClNO, 180.02217; found, 180.02243. 
 
3-Bromo-5-methoxy-1H-indole (2'h) 

N
H

BrH3CO

 
Obtained as off-white solid (183 mg, 81%). 
1H NMR (400 MHz, DMSO) δ (ppm): 11.32 (s, 1H), 7.49 (d, J = 2.7 Hz, 1H), 7.33 (dd, J = 8.6, 
0.7 Hz, 1H), 6.85-6.80 (m, 2H), 3.79 (s, 3H). 
13C NMR (101 MHz, DMSO) δ (ppm): 154.57, 130.81, 126.89, 125.64, 113.50, 113.26, 99.49, 
88.73, 55.78. 
HRMS (ESI): [M-H]-   calcd. for C9H7BrNO, 223.97166; found.223.97870. 
 
3-Iodo-5-methoxy-1H-indole (2"h) 

N
H

IH3CO

 
Obtained as off-white solid (206 mg, 76%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.28 (s, 1H), 7.28 (td, J = 3.4, 1.4 Hz, 2H), 6.93 (d, J = 
8.0 Hz, 2H), 3.93 (s, 3H). 
13C NMR (101 MHz, DMSO) δ (ppm): 154.68, 131.34, 130.53, 130.22, 113.28, 113.08, 101.55, 
55.91, 55.80. 
HRMS (ESI): [M-H]-  calcd. for C9H7INO, 271.95778; found, 271.95732. 
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3-Chloro-2-methyl-1H-indole (2i) 

N
H

Cl

CH3

 
Obtained as slight yellow solid (126 mg, 76%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 7.87 (s, 1H), 7.61-7.48 (m, 1H), 7.29 (s, 1H), 7.19 (dd, J 
= 7.0, 3.5 Hz, 2H), 2.46 (s, 3H). 
13C NMR (101 MHz, DMSO) δ (ppm): 134.42, 131.77, 125.70, 121.82, 119.94, 116.72, 111.72, 
101.03, 11.29. 
HRMS (ESI): [M-H]-  calcd. for C9H7ClN, 164.02725; found, 164.02733. 
3-Bromo-2-methyl-1H-indole (2'i) 

N
H

Br

CH3

 
Obtained as slight yellow solid (161 mg, 77%). 
1H NMR (400 MHz, CDCl3) δ (ppm): 8.00 (s, 1H), 7.54-7.47 (m, 1H), 7.29 (d, J = 6.8 Hz, 1H), 
7.22-7.15 (m, 2H), 2.47 (s, 3H). 
13C NMR (101 MHz, DMSO) δ (ppm): 135.25, 133.70, 127.35, 121.88, 120.08, 117.62, 111.68, 
88.24, 12.38. 
HRMS (ESI): [M-H]-  calcd. for C9H7BrN, 207.97674; found, 207.97640. 

 
3-Iodo-2-methyl-1H-indole (2"i) 

N
H

I

CH3

 
Obtained as slight yellow solid (224 mg, 87%). 
1H NMR (400 MHz, DMSO) δ (ppm): 11.50 (s, 1H), 7.30 (dt, J = 8.1, 0.8 Hz, 1H), 7.20-7.15 
(m, 1H), 7.12-7.02 (m, 2H), 2.41 (s, 3H). 
13C NMR (101 MHz, DMSO) δ (ppm): 137.56, 136.56, 130.67, 121.93, 120.13, 119.53, 111.58, 
58.05, 14.36. 
HRMS (ESI): [M-H]-  calcd. for C9H7IN, 255.96287; found, 255.96236. 
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4. 1H NMR and MS spectra of all products 
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