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General procedure for Synthesis of 2-(1H-indol-1-yl)anilines (1-5): 4!

R Cul / DMEDA
Cfg W __kspo, NH
* toluene, 110 °C, 2
R 24h, 60-80 %
R3
To a 20 mL oven dried reaction tube were added Indole (1equiv.), N,N'-Dimethylethylenediamine
(DMEDA) (0.2 equiv.), aryl halide (1.1 equiv.) and Cul (0.1 equiv). Then toluene was added to

Iz _

the reaction mixture followed by K;PO4 (2.5equiv.). The reaction mixture was stirred under N,
atmosphere at 110 °C for 24h. The reaction mixture was cooled to room temperature, diluted with
ethyl acetate (5 mL), filtered through a Celite pad and washed with additional ethyl acetate (10-20
mL). The filtrate was concentrated and the resulting residue was purified by column
chromatography.

Spectral data

2-(1H-indol-1-yl)aniline (1): A2

Pale yellow liquid, '"H NMR (400 MHz, CDCl;): 6 7.62-7.60 (m, 1H), 7.19-7.06 (m, 6H), 6.81-
6.75 (m, 2H), 6.61 (d, J=2.8 Hz, 1H), 3.16 (br, 2H); 3C NMR (100 MHz, CDCl;): § 143.0, 136.5,
129.3, 128.76, 128.73, 128.6, 125.0, 122.3, 121.0, 120.2, 118.8, 116.4, 110.8, 103.3.

2-(1H-indol-1-yl)-4-methylaniline (2): A2

Light brown liquid, 'H NMR (400 MHz, CDCL): § 7.62-7.59 (m, 1H), 7.12-7.05 (m, 4H), 6.99-
6.97 (m, 1H), 6.93 (d, J= 1.6 Hz, 1H), 6.71 (d, J = 8.4 Hz, 1H), 6.60 (dd, /= 0.4 Hz 3.2 Hz, 1H),
3.00 (br, 2H), 2.20 (s, 3H); '*C NMR (100 MHz, CDCLy): & 140.4, 136.5, 129.8, 129.0, 128.7,
128.6, 128.3, 125.0, 122.2, 121.0, 120.2, 116.5, 110.8, 103.2, 20.4.

4-tert-butyl-2-(1H-indol-1-yl)aniline (3):

Brownish yellow liquid, '"H NMR (400 MHz, CDCl;): & 7.63-7.60 (m, 1H), 7.20 (dd, J=2.4 Hz
8.4 Hz, 1H), 7.168-7.161 (m, 1H), 7.13-7.06 (m, 4H), 6.75 (d, J= 8.4 Hz, 1H), 6.61 (d, /J=3.2 Hz,
1H), 3.04 (br, 2H), 1.22 (s, 9H); *C NMR (100 MHz, CDCls): 6 142.1, 140.3, 136.5, 128.8, 128.6,
126.1, 125.5, 124.7, 122.3, 121.0, 120.2, 116.2, 110.9, 103.1, 34.2, 31.6.

2-(5-chloro-1H-indol-1-yl)aniline (4): A2

SI2



Pale yellow liquid, '"H NMR (400 MHz, CDCl5): 6 7.56 (s, 1H), 7.19-7.14 (m, 2H), 7.09-7.04 (m,
2H), 6.98-6.96 (m, 1H), 6.80-6.75 (m, 2H), 6.54 (d, J = 2.4 Hz, 1H), 3.14 (br, 2H); 3C NMR (100
MHz, CDCl;): 6 143.0, 134.9, 130.0, 129.7, 129.6, 128.6, 126.0, 124.5, 122.6, 120.4, 118.8, 116.5,
111.9, 102.9.

2-(3-methyl-1H-indol-1-yl)aniline (5): A2

Colorless liquid, 'H NMR (400 MHz, CDCls): § 7.55 (d, J= 6.8 Hz, 1H), 7.151-7.01 (m, 5H), 6.90
(s, 1H), 6.78-6.72 (m, 2H), 3.13 (br, 2H), 2.30 (s, 3H); 3C NMR (100 MHz, CDCLy): & 143.1,
136.8, 129.1, 128.9, 128.7, 126.2, 125.3, 122.3, 119.6, 119.1, 118.7, 116.3, 112.5, 110.7, 9.76.

N-(2-(1H-indol-1-yl)phenyl)acetamide (6): >

Colorless liquid; "H NMR (400 MHz, CDCLy): & 8.34 (d, J = 6.8 Hz, 1H), 7.65-7.63 (m, 1H),
7.38(t, J = 7.2Hz, 1H), 7.18-7.10 (m, 4H), 7.0 (d, J = 4.8Hz, 1H) , 6.76 (s,1H), 6.68(d, J = 2Hz,
1H), 1.81 (s, 3H); '3C NMR (100 MHz, CDCLy): 5 168.6, 136.8, 134.5, 129.2, 128.8, 128.6, 128.1,
124.7, 123.0, 122.3, 121.4, 120.9, 110.4, 104.5, 24.7.

N-(2-(1H-indol-1-yl)phenyl)tosylamide (7): A3

Colorless oil; 'TH NMR (400 MHz, CDCl;): 6 7.87 (dd, J= 0.8 Hz, 8.3Hz, 1H), 7.68 (d, /= 7.7 Hz,
1H), 7.46-7.40 (m, 3H), 7.23-7.07 (m, 6H), 6.67-6.62 (m, 3H), 6.34 (s, 1H), 2.39 (s, 3H); *C NMR
(100 MHz, CDCls): 6 144.2, 136.8, 135.7, 133.9, 129.7, 129.6, 128.9, 128.6, 128.0, 127.2, 125.5,
123.0, 121.8, 121.3, 120.9, 109.8, 104.6, 21.7.

Methylation of iodoanilines: Reported procedure is followed.?

General procedure for Synthesis of 2-(1H-indol-1-yl)-N-methylanilines and /N-methyl-2-(1H-
pyrrol-1-yl)anilines :

To a 20 mL oven dried reaction tube were added Indole or pyrrole (1 equiv.), N,N'-
dimethylethylenediamine (DMEDA) (0.2 equiv.), 2-iodo-N-methylaniline (1.2 equiv.) and Cul
(0.1 equiv). Then toluene was added to the reaction mixture followed by K5PO, (2.5equiv.). The
reaction mixture was stirred under N, atmosphere at 110 °C for 24h. The reaction mixture was

cooled to room temperature, diluted with ethyl acetate (SmL), filtered through a celite pad and
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washed with additional ethyl acetate (10-20 mL). The filtrate was concentrated and the resulting

residue was purified by column chromatography.
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Spectral data
2-(1H-indol-1-yl)-N-methylaniline (8):

Color less oil, "H NMR (400 MHz, CDCly): § 7.62-7.60 (m, 1H), 7.29-7.24 (m, 1H), 7.10-7.07 (m,
4H), 7.03-7.00 (m, 1H), 6.71-6.67 (m, 2H), 6.61 (d, J = 2.8 Hz, 1H), 3.50 (br, 1H), 2.66 (s, 3H);
13C NMR (100 MHz, CDCL): § 145.7, 136.6, 129.6, 128.9, 128.6, 128.4, 124.5, 122.3, 121.0,
120.2, 116.6, 110.89, 110.86, 103.2, 30.3; HRMS (ESI, m/z) Caled for C;sH;sN,Na 245.1049
(M+Na), found 245.1058.

2-(1H-indol-1-yl)-N,4-dimethylaniline (9):

Colorless liquid, "H NMR (400 MHz, CDCls): 6 7.61 (d, J= 6.8 Hz, 1H), 7.10-7.01 (m, 5H), 6.92
(s, 1H), 6.63 (d, J=8.4 Hz, 1H), 6.60 (d, J= 2.8 Hz, 1H), 3.35 (br, 1H), 2.65 (s, 3H), 2.21 (s, 3H);
13C NMR (100 MHz, CDCls): 6 143.4, 136.6, 130.0, 129.0, 128.9, 128.6, 126.0, 124.5, 122.2,
121.0, 120.2, 111.0, 110.8, 103.1, 30.6, 20.3; HRMS (ESI, m/z) Caled for C;cH;7N, 237.1386
(M+H), found 237.1386.

2-(1H-indol-1-yl)-4-isopropyl-/N-methylaniline (10):

Pale orange oil, 'H NMR (400 MHz, CDCl;):  7.61 (d, J= 7.2 Hz, 1H), 7.16-7.04 (m, 5H), 6.97
(s, 1H), 6.66 (d, J = 8.4 Hz, 1H), 6.60 (d, J = 2.8 Hz, 1H), 3.37 (br, 1H), 2.78 (m, 1H), 2.66 (s,
3H), 1.16 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz, CDCl5): 6 143.6, 137.5, 136.7, 129.0, 128.6,
127.4, 126.3, 124.5, 122.2, 121.0, 120.2, 111.0, 110.9, 103.1, 33.1, 30.6, 24.36, 24.30; HRMS
(ESI, m/z) Calcd for C;gH,1N; 265.1705 (M+H), found 265.1697.

4-tert-butyl-2-(1H-indol-1-yl)-N-methylaniline (11):

Colorless liquid, '"H NMR (400 MHz, CDCls): 8 7.62 (d, J= 6.8 Hz, 1H), 7.30 (dd, /= 2.0 Hz, 8.4
Hz, 1H), 7.17-7.03 (m, 5H), 6.68 (d, /= 8.8 Hz, 1H), 6.61 (d, J=2.8 Hz, 1H), 3.39 (br, 1H), 2.67
(s, 3H), 1.22 (s, 9H); 3C NMR (100 MHz, CDCl;): & 143.3, 139.8, 136.7, 129.0, 128.6, 126.2,
125.5,124.2,122.2,121.0, 120.2, 110.9, 110.6, 103.1, 34.0, 31.6, 30.5; HRMS (ESI, m/z) Calcd
for C;9H,3N, 280.1888 (M+H), found 280.1887.

2-(1H-indol-1-yl)-NV,4,6-trimethylaniline (12):
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Pale red oil, 'H NMR (400 MHz, CDCls): 6 7.59 (d, J = 8.0 Hz, 1H), 7.12-7.04 (m, 4H), 6.94 (s,
1H), 6.82 (s, 1H), 6.58 (d, J = 2.8 Hz, 1H), (br, 1H), 2.25-2.24 (m, 6H), 2.19 (s, 3H); *C NMR
(100 MHz, CDCl;): 6 143.5, 137.4, 131.9, 129.9, 129.2, 128.8, 128.6, 128.4, 127.3, 122.2, 120.8,
120.1, 110.8, 102.9, 34.7, 20.4, 18.8; HRMS (ESI, m/z) Calcd for C;H 9N, 251.1548 (M+H),
found 251.1563.

4-fluoro-2-(1H-indol-1-yl)-N-methylaniline (13):

Pale yellow liquid, '"H NMR (400 MHz, CDCl;): 8 7.61 (d, J = 8.0 Hz, 1H), 7.13-7.08 (m, 3H),
7.03-6.98 (m, 2H), 6.88 (dd, J = 8.8 Hz, 2.8 Hz, 1H), 6.64-6.61 (m, 2H), 3.36 (br, 1H), 2.66 (s,
3H); 3C NMR (100 MHz, CDCl;): 8 155.7, 153.3, 142.4, 136.4, 128.7, 128.6, 124.7, 124.6, 122.6,
121.1,120.5,116.0, 115.8,115.6, 115.4,111.3, 111.2, 110.7, 103.8, 30.8; HRMS (ESI, m/z) Calcd
for CysH4N,F 241.1141 (M+H), found 241.1145.

4-chloro-2-(1H-indol-1-yl)-V-methylaniline (14):

Colorless liquid, 'H NMR (400 MHz, CDCls): 6 7.62-7.60 (m, 1H), 7.23 (dd, J = 8.8 Hz, 2.8 Hz,
1H), 7.14-7.06 (m, 4H), 7.02-7.00 (m, 1H), 6.63-6.61 (m, 2H), 3.51 (d, /=3.6 Hz, 1H), 2.66 (d, J
= 4.8 Hz, 1H); >*C NMR (100 MHz, CDCly): 6 144.4, 136.4, 129.4, 128.7, 128.5, 128.3, 125.1,
122.6, 121.1, 120.7, 120.5, 111.7, 110.7, 103.9, 30.4; HRMS (ESI, m/z) Calcd for C,5H4N,Cl
257.0846 (M+H), found 257.0873.

3-(1H-indol-1-yl)-4-(methylamino)benzonitrile (15):

Colorless oil, 'TH NMR (400 MHz, CDCls): 8 7.719-7.69 (m, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.44
(s, 1H), 7.21-7.19 (m, 2H), 7.11 (d, J = 8.4 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 6.77 (d, J = 8.8 Hz,
1H), 6.73 (d, J=3.2 Hz, 1H),4.18 (d, J = 3.6 Hz, 1H), 2.82 (d, /= 5.2 Hz, 3H), '3C NMR (100
MHz, CDCl;): 6 148.9,136.3, 134.1, 132.2, 128.8, 128.2, 124.3, 122.9, 121.3, 120.8, 119.5, 110.6,
110.4, 104.5, 98.4, 29.8; HRMS (ESI, m/z) Calcd for C;sH;3N3Na 270.1002 (M+Na), found
270.1009.

N-methyl-2-(5-methyl-1H-indol-1-yl)aniline (16):
Colorless oil, 'H NMR (400 MHz, CDCl5): & 7.40 (s, 1H), 7.28-7.24 (m, 1H), 7.09-7.05 (m, 2H),
6.92 (s, 2H), 6.71-6.67 (m, 2H), 6.52 (d, J= 2.8 Hz, 1H), 3.53 (br, 1H), 2.67 (s, 3H), 2.38 (s, 3H);

SI6



13C NMR (100 MHz, CDCly): 8 145.7, 135.0, 129.5, 129.0, 128.4, 128.2, 127.8, 124.7, 123.9,
120.6, 116.6, 110.8, 110.5, 102.7, 30.3, 21.5; HRMS (ESI, m/z) Calcd for C;cH;7N, 237.1386
(M+H), found 237.1396.

2-(5-methoxy-1H-indol-1-yl)-N-methylaniline (17):

Colorless oil, "H NMR (400 MHz, CDCl3): § 7.26-7.22 (m, 1H), 7.07-7.05 (m, 3H), 6.90 (d, J =
8.8 Hz, 1H), 6.75-6.67 (m, 3H), 6.51 (d, J=2.8 Hz, 1H), 3.76 (s, 3H), 2.64 (s, 3H); 3C NMR (100
MHz, CDCl;): 6 154.6, 145.5, 131.8,129.5, 129.4,129.0, 128.4, 124.8,116.8, 112.5, 111.6, 111.1,
102.9, 102.6, 55.9, 30.4; HRMS (ESI, m/z) Calcd for C;sH7N,O 253.1337 (M+H), found
237.1343.

2-(5-chloro-1H-indol-1-yl)-N-methylaniline (18):

Colorless oil, 'H NMR (400 MHz, CDCl;): 8 7.56 (d, J=2.0 Hz, 1H), 7.30-7.26 (m, 1H), 7.11 (d,
J=2.0 Hz, 1H), 7.07-7.02 (m, 2H), 6.92 (d, J = 8.4 Hz, 1H), 6.73-6.69 (m, 2H), 6.54 (d, J=3.2
Hz, 1H), 2.67 (s, 3H); 13C NMR (100 MHz, CDCl;): & 145.4, 135.0, 130.2, 129.9, 129.6, 128.4,
126.0, 124.1, 122.6, 120.4, 116.8, 111.9, 111.2, 102.9, 30.4; HRMS (ESI, m/z) Calcd for
Ci5H14N,Cl1 257.0841 (M+H), found 257.0839.

2-(6-chloro-1H-indol-1-yl)-NV-methylaniline (19):

Light brown oil, '"H NMR (400 MHz, CDCl5):  7.50 (d, J = 8.4 Hz, 1H), 7.32-7.27 (m, 1H), 7.10-
7.01 (m, 4H), 6.77-6.71 (m, 2H), 6.58 (d, J = 3.2 Hz, 1H), 2.68 (s, 3H); '3C NMR (100 MHz,
CDCl5): 6 145.3,137.1,130.0, 129.6, 128.5,128.4,127.1,124.1,121.8,121.0,117.1,111.4, 110.8,
103.4, 30.5; HRMS (ESI, m/z) Calcd for C;sH4N,CI 257.0840 (M+H), found 257.0842.

N-methyl-2-(3-methyl-1H-indol-1-yl)aniline (20):

Pale yellow oil, '"H NMR (400 MHz, CDCly): 6 7.56-7.54 (m, 1H), 7.27-7.23 (m, 1H), 7.10-7.06
(m, 3H), 6.99-6.97 (m, 1H), 6.88 (s, 1H), 6.73-6.68 (m, 2H), 2.67 (s, 3H), 2.31 (s, 3H); '*C NMR
(100 MHz, CDCl;): 6 145.6, 136.9, 129.3, 129.0, 128.4, 126.4, 124.9, 122.2, 119.6, 116.1, 116.8,
112.5, 111.0, 110.7, 30.4, 9.7; HRMS (ESI, m/z) Calcd for C;¢H 7N, 237.1386 (M+H), found
237.1387.

N-methyl-2-(1H-pyrrolo[2,3-b]pyridin-1-yl)aniline (21):
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White solid, Mp: 75-80 °C, 'TH NMR (400 MHz, CDCly): 6 8.34 (d, /= 4.4 Hz, 1H), 7.99 (d, J =
7.6 Hz, 1H), 7.38-7.31 (m, 2H), 7.19 (d, J = 7.6 Hz, 1H), 7.14-7.11 (m, 1H), 6.87-6.81 (m, 2H),
6.66-6.65 (d, J = 3.6 Hz, 1H), 3.98 (br, 1H), 2.79 (s, 3H); 13C NMR (100 MHz, CDCl;): § 148.1,
145.5, 143.9, 129.8, 129.7, 129.3, 128.4, 124.3, 120.9, 117.2, 116.5, 111.7, 101.6, 30.5; HRMS
(ESI, m/z) Calcd for C4H3N3Na 246.1002 (M+H), found 246.1009.

N-methyl-2-(5-nitro-1H-indol-1-yl)aniline (22):

Yellow solid, Mp: 136-138 °C, 'H NMR (400 MHz, CDCls): 6 8.54 (s, 1H), 7.97 (d, J = 9.2 Hz,
1H), 7.34-7.32 (m, 1H), 7.25 (d, J = 3.2 Hz, 1H), 7.07 (d, J = 7.6 Hz, 1H), 7.03 (d, J = 9.2 Hz,
1H), 6.78-6.72 (m, 3H), 2.70 (s, 3H); 13C NMR (100 MHz, CDCl5): 6 145.3, 142.3, 139.5, 132.2,
130.4,128.2,127.8,123.2,118.2,117.9,116.9,111.3, 110.9, 105.6, 30.3; HRMS (ESI, m/z) Calcd
for CysH14N;0, 268.1081 (M+H), found 268.1084.

2-(5-chloro-1H-indol-1-yl)-V,4-dimethylaniline (23):

Pale yellow oil, 'H NMR (400 MHz, CDCl;): & 7.56 (s, 1H), 7.13-7.03 (m, 3H), 6.94-6.90 (m,
2H), 6.68 (d, J= 8.4 Hz, 1H), 6.53 (d, J= 3.2 Hz, 1H), 2.65 (s, 3H), 2.21 (s, 3H); 13C NMR (100
MHz, CDCl;): 8 142.8, 135.0, 130.35, 130.32, 129.6, 128.9, 126.8, 126.0, 124.3, 122.6, 120.3,
111.9,111.7,102.8, 30.8, 20.3; HRMS (ESI, m/z) Calcd for C;sH;5N,C1271.0997 (M+H), found
271.0996.

4-tert-butyl-2-(5-chloro-1H-indol-1-yl)- V-methylaniline (24):

Light orange oil, 'TH NMR (400 MHz, CDCl;): 8 7.56 (s, 1H), 7.30 (dd, J = 1.2 Hz, 8.4 Hz, 1H),
7.14-7.13 (m, 1H), 7.08 (s, 1H), 7.03 (d, /= 8.8 Hz, 1H), 6.93 (d, /= 8.8 Hz, IH), 6.68 (d, /J=8.4
Hz, 1H), 6.53 (d, J= 2.8 Hz, 1H), 3.51 (br, 1H), 2.64 (s, 3H), 1.21 (s, 9H); 3C NMR (100 MHz,
CDCl5): 6 142.9,140.2,135.1, 130.3, 129.6, 126.5, 125.9, 125.3,123.9, 122.6, 120.3, 112.0, 111.1,
102.7, 34.0, 31.6, 30.6; HRMS (ESI, m/z) Calcd for C,oH»,N,CI 313.1486 (M+H), found
313.1479.

2-(5-chloro-1H-indol-1-yl)-V,4,6-trimethylaniline (25):
Orange oil, '"H NMR (400 MHz, CDCl5): & 7.55 (s, 1H), 7.14 (d, J= 3.2 Hz, 1H), 7.057-7.031 (m,
1H), 6.98-6.95 (m, 2H), 6.80 (s, 1H), 6.52 (d, /= 2.8 Hz, 1H), 2.25 (s, 3H), 2.19 (s, 6H); 3C NMR
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(100 MHz, CDCl;): 6 135.8, 132.1, 130.5, 130.4, 129.4, 128.9, 128.1, 127.7, 127.3, 125.8, 122.5,
120.2, 111.9, 102.6, 34.5, 20.4, 18.7; HRMS (ESI, m/z) Calcd for C;7HgN,Cl1 285.1153 (M+H),
found 285.1155.

2-(5-methoxy-1H-indol-1-yl)-V,4-dimethylaniline (26):

Colorless oil, 'H NMR (400 MHz, CDCl;): 8 7.085-7.064 (m, 3H), 6.92-6.90 (m, 2H), 6.75 (d, J
= 8.8 Hz, 1H), 6.62 (d, /=8 Hz, 1H), 6.51 (d, J=2.8 Hz, 1H), 3.78 (s, 3H), 3.38 (br, 1H), 2.66 (s,
3H), 2.20 (s, 3H); 13C NMR (100 MHz, CDCls): 8 154.6, 143.4, 131.9, 129.9, 129.5, 129.0, 128.8,
126.0, 124.6, 112.4, 111.6, 111.0, 102.8, 102.6, 56.0, 30.6, 20.2; HRMS (ESI, m/z) Calcd for
C17H9N,0 267.1492 (M+H), found 267.1497.

2-(5-methoxy-1H-indol-1-yl)-NV,4,6-trimethylaniline (27):

Colorless oil, '"H NMR (400 MHz, CDCl;): 6 7.08 (d, J= 2.8 Hz, 1H), 7.05 (s, 1H), 6.97-6.93 (m,
2H), 6.81 (s, 1H), 6.75 (s, 1H), 6.50 (d, J = 2.8 Hz, 1H), 3.78 (s, 3H), 2.71 (br, 1H), 2.25 (d, J =
2.0 Hz, 6H), 2.18 (s, 3H); 3C NMR (100 MHz, CDCl5): 6 154.5, 143.1, 132.7, 131.8, 130.1, 129.6,
128.8, 128.7, 127.7, 127.3, 112.4, 111.5, 102.6, 102.4, 55.9, 34.7, 20.4, 18.8; HRMS (ESI, m/z)
Calcd for C;gH;N,O 281.1648 (M+H), found 281.1663.

4-tert-butyl-2-(5-methoxy-1H-indol-1-yl)-N-methylaniline (28):

Light brown oil, 'H NMR (400 MHz, CDCl;): 6 7.37 (dd, J = 1.6 Hz, 8.4 Hz 1H), 7.19-7.16 (m,
3H), 7.02 (d, J = 8.8 Hz, 1H), 6.86-6.84 (m, 1H), 6.75 (d, J = 8.4 Hz, 1H), 6.61 (d, J = 2.4 Hz,
1H), 3.88 (s, 3H), 3.50 (br, 1H), 2.76 (s, 3H), 1.30 (s, 9H); *C NMR (100 MHz, CDCl;): § 154.6,
143.2, 139.8, 131.9, 129.5, 129.0, 126.1, 125.4, 124.3, 112.5, 111.7, 110.6, 102.7, 102.6, 56.0,
34.0, 31.6, 30.6; HRMS (ESI, m/z) Calcd for CyoH,5N,0 309.1961 (M+H), found 309.1964.

N,4-dimethyl-2-(3-methyl-1H-indol-1-yl)aniline (29):

White solid, Mp: 55-57 °C, "H NMR (400 MHz, CDCl;): 6 7.54 (d, J= 7.6 Hz, 1H), 7.09-7.05 (m,
3H), 6.99-6.97 (m, 1H), 6.89 (s, 1H), 6.86 (s, 1H), 6.62 (d, J = 8 Hz, 1H), 3.40 (br, 1H), 2.65 (s,
3H), 2.30 (s, 3H), 2.19 (s, 3H); 3C NMR (100 MHz, CDCl3): 6 143.5, 136.9, 129.7, 129.0, 128.9,
126.4, 126.0, 124.8, 122.2, 119.5, 119.0, 112.3, 111.0, 110.7, 30.6, 20.3, 9.7; HRMS (ESI, m/z)
Calcd for C7sH 9N, 251.1543 (M+H), found 251.1543.
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N,4-dimethyl-2-(1H-pyrrolo[2,3-b]pyridin-1-yl)aniline (30):

Colorless oil, "TH NMR (400 MHz, CDCl;): 6 8.33 (d, /= 4.4 Hz, 1H), 7.98 (d, /= 8 Hz, 1H), 7.29
(d, J=3.4 Hz, 1H), 7.17 (d, J = 8 Hz, 1H), 7.13-7.10 (m, 1H), 7.01 (s, 1H), 6.77 (d, J = 8.4 Hz,
1H), 6.63 (d, J = 3.6 Hz, 1H), 3.74 (br, 1H), 2.77 (s, 3H), 2.30 (s, 3H); 13C NMR (100 MHz,
CDCl5): 6 148.1,143.9,143.4,130.2,129.8,129.2,129.0, 126.6, 124.2,120.9,116.4,111.8, 101.4,
30.8, 20.3; HRMS (ESI, m/z) Calcd for CsH;4N3 238.1349 (M+H), found 251.1339.

N-methyl-2-(1H-pyrrol-1-yl)aniline (34):

Colorless oil, 'H NMR (400 MHz, CDCl3): & 7.30-7.26 (m, 1H), 7.14 (d, J = 8 Hz, 1H), 6.80 (s,
2H), 6.75-6.71 (m, 2H), 6.34 (s, 2H), 3.84 (br, 1H), 2.80 (s, 3H); 3C NMR (100 MHz, CDCl;): 6
144.9,129.1, 127.2,127.0, 122.0, 116.3, 110.6, 109.4, 30.4; HRMS (ESI, m/z) Caled for C;;H;3N,
173.1073 (M+H), found 173.1077.

N,4-dimethyl-2-(1H-pyrrol-1-yl)aniline (35):

Colorless oil, '"H NMR (400 MHz, CDCl3): 6 7.01 (d, J= 8 Hz, 1H), 6.88 (s, 1H), 6.70 (d, J= 1.2
Hz, 2H), 6.55 (d, J= 8.4 Hz, 1H), 6.25 (s, 2H), 3.60 (br, 1H), 2.69 (s, 3H), 2.19 (s, 3H); 3C NMR
(100 MHz, CDCl5): o 142.6, 129.4, 127.6, 127.2, 125.9, 122.0, 110.8, 109.3, 30.7, 20.2; HRMS
(ESI, m/z) Calcd for C;,H 5N, 187.1232 (M+H), found 187.1230.

4-isopropyl-N-methyl-2-(1H-pyrrol-1-yl)aniline (36):

Pale orange oil, "H NMR (400 MHz, CDCl;): 6 7.15 (dd, J = 2.4 Hz, 8.8 Hz, 1H), 7.02 (d, /=2
Hz, 1H), 6.81 (t,J=2 Hz, 2H), 6.67 (d, /= 8.4 Hz, 1H), 6.34 (t, /=2 Hz, 2H), 3.71 (br, 1H), 2.86
(m, 1H), 2.81 (s, 3H), 1.24 (s, 3H), 1.22 (s, 3H); *C NMR (100 MHz, CDCl;): § 142.8, 137.3,
128.2, 126.8, 125.0, 122.0, 110.7, 109.3, 33.1, 30.6, 24.3; HRMS (ESI, m/z) Calcd for C4H;9N,
215.1543 (M+H), found 215.1553.

4-chloro-N-methyl-2-(1H-pyrrol-1-yl)aniline (37):

Pale yellow oil, 'H NMR (400 MHz, CDCls): & 7.23 (dd, J= 2.4 Hz, 8.8 Hz, 1H), 7.12 (d, /=2
Hz, 1H), 6.77 (t,J =2 Hz, 2H), 6.62 (d, J = 8.4 Hz, 1H), 6.34 (t, /=2 Hz, 2H), 3.85 (br, 1H), 2.78
(s, 3H); 3C NMR (100 MHz, CDCls): & 143.6, 128.8, 127.8, 126.9, 121.8, 120.7, 111.4, 109.9,
30.4; HRMS (ESI, m/z) Calcd for C;;H;,N,Cl1207.0684 (M+H), found 207.0687.
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4-fluoro-N-methyl-2-(1H-pyrrol-1-yl)aniline (38):

Colorless oil, 'HNMR (400 MHz, CDCl;): 6 7.03-6.98 (m, 1H), 6.91 (dd, /= 2.8 Hz, 8.8 Hz, 1H),
6.79 (t, J =2 Hz, 2H), 6.64-6.60 (m, 1H), 6.34 (t, J = 2 Hz, 2H), 3.70 (br, 1H), 2.77 (s, 3H); *C
NMR (100 MHz, CDCls): 6 155.6, 153.3, 141.4, 127.3, 127.2, 121.8, 115.3, 115.1, 114.4, 114.1,
111.1, 111.0, 109.8, 30.9; HRMS (ESI, m/z) Calcd for C; HpNoF 191.0979 (M+H), found
191.0979.

4-(methylamino)-3-(1H-pyrrol-1-yl)benzonitrile (39):

Light orange oil, '"H NMR (400 MHz, CDCls): 8 7.53 (dd, J= 2.0 Hz, 8.8 Hz, 1H), 7.37 (d, J =2
Hz, 1H), 6.73 (t, /=2 Hz, 2H), 6.67 (d, /= 8.8 Hz, 1H), 6.36 (t, /=2 Hz, 2H), 4.42 (br, 1H), 2.84
(d, J = 5.2 Hz, 3H); 3C NMR (100 MHz, CDCl;): 6 148.3, 133.6, 130.6, 126.8, 121.7, 119.6,
110.5, 110.3, 98.1, 29.9; HRMS (ESI, m/z) Calcd for Ci,H;;N;3;Na 220.0851 (M+H), found
207.0862.

Synthesis of 2-(1H-indol-1-yl)-/N-phenylaniline (31):

|
NHz oxone /H,0_ NO N-ph
| DCM, r.t, 2.5h P(oEt)s, rt CuIIDMEDA @
toluene, 80 °C, 1h K3;PO,, toluene 31
110 °C, 24h, 71%

First 2-iodoaniline converted into 1-iodo-2-nitrosobenzene.P 1-iodo-2-nitrosobenzene treated with
phenylboronic acid to get 2-iodo-N-phenylaniline.® 2-(1H-indol-1-yl)-N-phenylaniline was

synthesized from 2-iodo-N-phenylaniline using general procedure IV.A

Spectral data of 31:

Light orange oil, '"H NMR (400 MHz, CDCl;):  7.61 (d, J= 6.4 Hz, 1H), 7.34 (d, /= 8.4 Hz, 1H),
7.23-7.07 (m, 8H), 6.93 (d, J = 8.0 Hz, 2H), 6.89-6.85 (m, 2H), 6.61 (d, J= 2.4 Hz, 1H), 5.33 (br,
1H); *C NMR (100 MHz, CDCls): 6 141.7, 140.5, 136.7, 129.4, 128.9, 128.8, 127.1, 122.6, 122.5,
121.1, 120.5, 120.2, 120.0, 116.1, 110.7, 103.8; HRMS (ESI, m/z) Calcd for C,sH;cN3 285.1392
(M+H), found 285.1397.
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Synthesis of 2-(1H-imidazol-1-yl)-NV-methylaniline (32) & 2-(1H-benzo|d]imidazol-1-yl)-/NV-
methylaniline (33):

F -2: N /’::\ N FRs

| . _—_—
"N Cull K,CO; DMF EtOH, r.t, 10h
H 110°C,8h,N,

f N t f: N
Ir:/::\]:N\> ©/N02 U“’:]:%Noz Pd/C, HzL @NH 12M;::/:hHF ’]:N> H‘CH3
Compound 32 and 33 are synthesized by methylation® of corresponding anilines. 2-(1H-imidazol-
1-yl)aniline and 2-(1H-benzo[d]imidazol-1-yl)aniline were prepared using reported procedure.f
Spectral data
2-(1H-imidazol-1-yl)-NV-methylaniline (32):
White solid, Mp: 78-80 °C, 'H NMR (400 MHz, CDCl;): 6 7.59 (s, 1H), 7.35-7.31 (m, 1H), 7.26-
7.23 (m, 1H), 7.09-7.08 (m, 2H), 6.76-6.73 (m, 2H), 3.65 (br, 1H), 2.79 (d, J = 3.6 Hz, 3H); 13C
NMR (100 MHz, CDCls): 6 144.6, 130.3, 130.1, 127.1, 127.0, 123.0, 120.5, 116.6, 111.0, 30.3;
HRMS (ESI, m/z) Calcd for C;gH ;N3 174.1031 (M+H), found 174.1053.

2-(1H-benzo[d]imidazol-1-yl)-N-methylaniline (33):

White crystalline solid, Mp: 157-159 °C, 'H NMR (400 MHz, CDCl;): 6 7.97 (s, 1H), 7.88 (d, J =
8.4 Hz, 1H), 7.43-7.39 (m, 1H), 7.35-7.28 (m, 2H), 7.20-7.15 (m, 2H), 6.84-6.79 (m, 2H), 3.54
(br, 1H), 2.78 (d, J=4.8 Hz, 3H); 145.2, 143.68, 143.62, 134.2, 130.7, 128.1, 123.7, 122.8, 120.9,
120.6, 116.8, 111.2, 110.9, 30.2; HRMS (ESI, m/z) Calcd for C;4H;4N3 224.1188 (M+H), found
224.1187.

References:

A. 1) Antilla, J. C.; Klapars, A.; Buchwald, S. L. J. Am. Chem. Soc. 2002, 124, 11684. 2)
Wang, X.; Li, N.; Li, Z.; Rao, H. J. Org. Chem. 2017, 82, 10158. 3) Wang, L.; Guo, W.;
Zhang, X. X; Xia, X.-D.; Xiao, W. -J. Org. Lett. 2012, 14, 740.
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X. NMR Spectra of the reaction products
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Figure S2. 100 MHz '3C NMR spectrum of 1a in DMSO-d;
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Figure S26. 100 MHz '3C NMR spectrum of 11a in CDCl;
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Figure S27. 400 MHz 'H NMR spectrum of 12a in CDCl;
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Figure S28. 100 MHz '3C NMR spectrum of 12a in CDCl;
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Figure S29. 400 MHz 'H NMR spectrum of 13a in CDCl;
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Figure S30. 100 MHz '3C NMR spectrum of 13a in CDCl;
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Figure S32. 100 MHz '3C NMR spectrum of 14a in CDCl;
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Figure S34. 100 MHz '3C NMR spectrum of 15a in CDCls
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Figure S35. 400 MHz 'H NMR spectrum of 16a in CDCl;
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Figure S36. 100 MHz '3C NMR spectrum of 16a in CDCl;
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Figure S37. 400 MHz '"H NMR spectrum of 17a in CDCl;
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Figure S38. 100 MHz '3C NMR spectrum of 17a in CDCl;
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Figure S39. 400 MHz 'H NMR spectrum of 18a in CDCls
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Figure S41. 400 MHz "H NMR spectrum of 19a in CDCl;
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Figure S42. 100 MHz '3C NMR spectrum of 19a in CDCl;
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