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1. Characterization data of known compounds

1-Methyl-3-phenylselanyl-1H-indole (3aa) !

Yield: 130 mg (91%); Colorless prisms (from CH>Cl,-Hexane); m.p. 69.0-70.0 °C; Ry= 0.20 (CH2Cl>-Hexane, 1:5).
'"H NMR (400 MHz, CDCl3): 6 = 7.63 (d, J= 7.8 Hz, 1H; Ar-H), 7.38 (d, J = 8.2 Hz, 1H; Ar-H), 7.33 (s, 1H; Ar-H),
7.29 (t, J = 7.3 Hz, 1H; Ar-H), 7.25-7.06 (m, 6H; Ar-H), 3.85 ppm (s, 3H; N-CH3). 3C NMR (100 MHz, CDCls): &
=137.4(C), 135.6 (CH), 134.2 (C), 130.7 (C), 128.9 (CH), 128.5 (CH), 125.5 (CH), 122.4 (CH), 120.44 (CH), 120.39
(CH), 109.5 (CH), 95.9 (C), 33.1 ppm (CH3). 77Se NMR (76 MHz, CDCl3): 6 = 208.3 ppm. MS (EI, 70 eV): m/z (%)

=287 (20) [M]", 207 (100), 165 (10), 130 (10), 77 (5).

3-(4-Methoxylphenyl)selanyl-1-methyl-1H-indole (3ab) !

Yield: 134 mg (84%); Orange oil (from CH,Cl,-Hexane); Ry = 0.59 (Hexane-Ether, 10:1). '"H NMR (400 MHz,
CDCls): 6 =7.64 (d, J= 7.8 Hz, 1H; Ar-H), 7.35 (d, J = 8.2 Hz, 1H; Ar-H), 7.30 (s, 1H; Ar-H), 7.29-7.23 (m, 3H;
Ar-H), 7.16 (td, J = 8.2, 0.9 Hz, 1H; Ar-H), 6.70 (dt, J = 8.7, 1.8 Hz, 2H; Ar-H), 3.82 (s, 3H; N-CH3), 3.71 ppm (s,
3H; O-CH3). *C NMR (100 MHz, CDCl3): 6 = 137.4 (C), 135.1 (CH), 131.1 (CH), 130.6 (C), 123.8 (C), 122.3 (CH),
120.4 (CH), 120.3 (CH), 114.7 (CH), 109.4 (CH), 97.3 (C), 77.2 (C), 55.2 (CH3), 33.0 ppm (CH3). 77Se NMR (76

MHz, CDCL): 6 = 199.8 ppm. MS (EL 70 eV): m/z (%) = 317 (22) [M]", 237 (100), 222 (90) 130 (36).

1-Methyl-3-(4-methylphenyl)selanyl-1H-indole (3ac) !

Yield: 151 mg (99%); Colorless prism (from CH>Cl>-Hexane); m.p. 123.0-125.0 °C; Ry= 0.50 (CH2Clx-Hexane, 1:5).
"H NMR (400 MHz, CDCl3): § = 7.63 (d, J= 6.9 Hz, 1H; Ar-H), 7.37 (d, J = 8.2 Hz, 1H; Ar-H), 7.32 (s, 1H; Ar-H),
7.28 (t,J= 6.9 Hz, 1H; Ar-H), 7.18-7.13 (m, 3H; Ar-H), 6.94 (d, J = 7.8 Hz, 2H; Ar-H), 3.84 (s, 3H; N-CH3), 2.23
ppm (s, 3H; CH3). *C NMR (100 MHz, CDCl3): d = 137.4 (C), 135.4 (CH), 135.3 (C), 130.7 (C), 130.2 (C), 129.7
(CH), 128.9 (CH), 122.3 (CH), 120.5 (CH), 120.3 (CH), 109.4 (CH), 96.4 (C), 33.0 (CH3), 20.9 ppm (CH3). ""Se

NMR (76 MHz, CDCls): § = 202.9 ppm. MS (EL 70 eV): m/z (%) = 301 (15) [M]*, 221 (100), 130 (10).
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3-(4-Chlorophenyl)selanyl-1-methyl-1H-indole (3ad) !

Yield: 142 mg (89%); Colorless prism (from CH>Cl,-Hexane); m.p. 125.0-126.5 °C; Ry=0.50 (CH2Cl>-Hexane, 1:5).
'H NMR (400 MHz, CDCl3): 6 = 7.58 (dd, J = 6.9, 0.9 Hz, 1H; Ar-H), 7.39 (d, J= 8.2 Hz, 1H; Ar-H) 7.34 (s, 1H;
Ar-H), 7.30 (ddd, J= 8.2, 7.3, 1.4 Hz, 1H; Ar-H), 7.18 (ddd, J = 8.2, 7.3, 1.4 Hz, 1H; Ar-H), 7.15-7.12 (m, 2H; Ar-
H), 7.08 (dt,J=9.1, 1.8 Hz, 2H; Ar-H), 3.86 ppm (s, 3H; N-CH3). *C NMR (100 MHz, CDCl3): § = 137.5 (C), 135.6
(CH), 132.5 (C), 131.4 (C), 130.4 (C), 129.8 (CH), 128.9 (CH), 122.6 (CH), 120.6 (CH), 120.3 (CH), 109.6 (CH),
95.6 (C), 33.1 ppm (CH3). 77Se NMR (76 MHz, CDCl3): 6 = 212.0 ppm. MS (EL 70 eV): m/z (%) = 321 (15) [M]",

241 (100), 130 (15).

1-Methyl-3-(2,4,6-trimethylphenyl)selanyl-1H-indole (3ag) !

Yield: 154 mg (94%); Colorless plate (from CH,Cl,-Hexane); m.p. 110.0-111.0 °C; Ry=0.71 (CH2Cl>-Hexane, 1:5).
"H NMR (400 MHz, CDCl): 6 = 7.56 (d, J= 7.8 Hz, 1H; Ar-H), 7.27 (d, J= 8.2 Hz, 1H; Ar-H), 7.23 (td, /= 6.9, 0.9
Hz, 1H; Ar-H), 7.11 (td, J="7.8, 0.9 Hz, 1H; Ar-H), 7.04 (s, 1H; Ar-H), 6.87 (s, 2H; Ar-H), 3.74 (s, 3H; N-CH3), 2.58
(s, 6H; CH3), 2.23 ppm (s, 3H; CH3). 3C NMR (100 MHz, CDCls): d = 142.4 (C), 137.7 (C), 137.0 (C), 132.7 (CH),
130.2 (C), 129.1 (C), 128.6 (CH), 121.9 (CH), 120.4 (CH), 119.7 (CH), 109.2 (CH), 98.8 (C), 32.8 (CH3), 24.6 (CH3),
20.9 ppm (CH3). 77Se NMR (76 MHz, CDCls): 6 = 119.5 ppm. MS (EI, 70 eV): m/z (%) = 329 (29) [M], 197 (21),

131 (100), 105 (27), 77 (14), 44 (21).

3-Benzylselanyl-1-methyl-1H-indole (3aj) ?

Yield: 123 mg (82%); Orange oil (from CH,Cl,-Hexane); Ry= 0.21 (CH,Cl,-Hexane, 1:5). 'H NMR (400 MHz,
CDClz): 6 =7.64 (dd, J= 7.8, 0.9 Hz, 1H; Ar-H), 7.33 (d, J = 8.2 Hz, 1H; Ar-H), 7.29-7.24 (m, 2H; Ar-H), 7.19—
7.14 (m, 3H; Ar-H), 7.05 (dt, J= 7.8, 1.8 Hz, 2H; Ar-H), 6.92 (s, 1H; Ar-H), 3.86 (s, 2H; CH>), 3.76 ppm (s, 3H; N-
CH3). BC NMR (100 MHz, CDCl3): 6 = 139.8 (C), 137.2 (C), 135.1 (CH), 130.8 (C), 128.8 (CH), 128.1 (CH), 126.4
(CH), 122.1 (CH), 120.2 (CH), 120.0 (CH), 109.3 (CH), 96.9 (C), 32.8 (CH3), 32.5 ppm (CH). 7’Se NMR (76 MHz,

CDCL): 6 = 189.6 ppm. MS (EL 70 eV): m/z (%) = 301 (39) [M]*, 210 (100), 130 (30), 91 (28).
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5-Methoxy-1-methyl-3-phenylselanyl-1H-indole (3ba) 3

Yield: 140 mg (89%); Colorless plate (from CH>Clo-Hexane); m.p. 93.0-93.5 °C; R;= 0.77 (EtO-Hexane, 1:10). 'H
NMR (400 MHz, CDCl3): 6 =7.29 (s, 1H; Ar-H), 7.26 (s, 1H; Ar-H), 7.22 (dt, J = 6.4, 1.8 Hz, 2H; Ar-H), 7.15-7.08
(m, 3H; Ar-H), 7.05 (d, J=2.3 Hz, 1H; Ar-H), 6.93 (dd, J= 8.7, 2.3 Hz, 1H; Ar-H), 3.82 (s, 3H; O-CH3), 3.81 ppm
(s, 3H; N-CH3). *C NMR (100 MHz, CDCls): 6 = 154.9 (C), 136.0 (CH), 134.3 (C), 132.6 (C), 131.4 (C), 128.9
(CH), 128.3 (CH), 125.4 (CH), 113.0 (CH), 110.4 (CH), 101.5 (CH), 95.1 (C), 55.8 (CH3), 33.2 ppm (CH3). ""Se

NMR (76 MHz, CDCls): § = 206.9 ppm. MS (EL 70 eV): m/z (%) = 317 (30) [M]", 237 (100), 194 (13).

5-Bromo-1-methyl-3-phenylselanyl-1/-indole (3ea)

Yield: 181 mg (99%); Colorless plate (from CH>Clo-Hexane); m.p. 139.0-141.0 °C; Ry=0.71 (CH2Cl>-Hexane, 1:5).
'"H NMR (400 MHz, CDCl3): 6 = 7.75 (d, J = 1.8 Hz, 1H; Ar-H), 7.35 (dd, J= 8.7, 1.8 Hz, 1H; Ar-H), 7.31 (s, 1H;
Ar-H), 7.24 (d, J= 6.0 Hz, 1H; Ar-H), 7.21-7.19 (m, 2H; Ar-H), 7.16-7.10 (m, 3H; Ar-H), 3.82 ppm (s, 3H; N-CH3).
BC NMR (100 MHz, CDCl3): 6 = 136.7 (CH), 136.1 (C), 133.7 (C), 132.4 (C), 129.0 (CH), 128.5 (CH), 125.7 (CH),
125.4 (CH), 122.9 (CH), 114.1 (C), 111.1 (CH), 95.6 (C), 33.2 ppm (CH3). ”’Se NMR (76 MHz, CDCl3): 6 = 209.2

ppm. MS (EL 70 eV): m/z (%) = 365 (40) [M]*, 287 (100).

5-Methoxy-3-phenylselanyl-1H-indole (3ja) 4

Yield: 140 mg (89%); pale yellow oil; Ry= 0.35 (AcOEt-Hexane, 1:5). '"H NMR (400 MHz, CDCls): J = 8.35 (brs,
1H; NH), 7.37 (d, J = 2.3 Hz, 1H; Ar-H), 7.26 (d, J = 8.7 Hz, 1H; Ar-H), 7.23-7.20 (m, 2H; Ar-H), 7.14-7.05 (m,
4H; Ar-H), 6.03 (dd, J= 8.7, 2.3 Hz, 1H; Ar-H), 3.77 ppm (s, 3H; O-CH3). '3*C NMR (100 MHz, CDCls): 6 = 155.0
(0), 133.9 (C), 131.9 (CH), 131.2 (C), 130.7 (C), 128.9 (CH), 128.4 (CH), 125.5 (CH), 113.4 (CH), 112.2 (CH),
101.4 (CH), 97.4 (C), 55.7 ppm (CH3). ”7Se NMR (76 MHz, CDCl3): 6 = 210.4 ppm. MS (EI, 70 eV): m/z (%) = 303

(40) [M]*, 223 (100), 180 (13).
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3-Phenylselanyl-1H-indole (3ka) !

Yield: 126 mg (93%); Colorless prisms (from CH,Cl,-Hexane); m.p. 147.0-148.0 °C; Rr= 0.20 (CH2Cl,-Hexane,
1:2). '"H NMR (400 MHz, CDCl3): § = 8.41 (s, 1H; Ar-H), 7.63 (d, J= 7.8 Hz, 1H; Ar-H), 7.48 (d, J = 2.7 Hz, 1H;
Ar-H), 7.44 (d, J = 8.2 Hz, 1H; Ar-H), 7.29-7.06 ppm (m, 7H; Ar-H). *C NMR (100 MHz, CDCls): § = 136.4 (C),
133.8 (C), 131.2(CH), 129.9 (C), 128.9 (CH), 128.6 (CH), 125.6 (CH), 122.9 (CH), 120.9 (CH), 120.4 (CH), 111.3
(CH), 98.1 ppm (C). 77Se NMR (76 MHz, CDCl3): 6 = 211.6 ppm. MS (EI, 70 eV): m/z (%) = 273 (20) [M]*, 193

(100), 165 (15), 117 (15), 89 (15).

3-phenylselanyl-1H-indole-5-carbonitrile (3la)

Yield: 117 mg (79%); pale yellow oil; R= 0.30 (AcOEt-Hexane, 2:3). '"H NMR (400 MHz, CDCls): 6 = 8.84 (brs,
1H; NH), 7.98 (s, 1H; Ar-H), 7.62 (d, J = 2.3 Hz, 1H; Ar-H), 7.51 (d, /= 7.7 Hz, 1H; Ar-H), 7.48 (dd, /= 8.2, 1.8
Hz, 1H; Ar-H), 7.24-7.14 ppm (m, 5H; Ar-H). 3*C NMR (100 MHz, CDCl;): 6 = 138.2 (C), 133.1 (CH), 132.5 (C),
129.9 (C), 129.2 (CH), 129.1 (CH), 126.2 (CH), 126.1 (CH), 125.9 (CH), 120.3 (C), 112.4 (CH), 104.1 (C), 99.7 ppm

(C). 77Se NMR (76 MHz, CDCls): § = 215.4 ppm. MS (EL 70 eV): m/z (%) = 289 (20) [M]", 218 (100), 190 (15).

1-Bnzyl-3-phenylselanyl-1H-indole (3ma) !

Yield: 168 mg (93%); Colorless prism (from CH>Cl2-Hexane); m.p. 79.0-81.0 °C; Ry= 0.46 (CH2Cl>-Hexane, 1:5).
"H NMR (400 MHz, CDCl3): 6 = 7.64 (d, J = 7.8 Hz, 1H; Ar-H), 7.40 (s, 1H; Ar-H), 7.34-7.26 (m, 4H; Ar-H), 7.25—
7.21 (m, 3H; Ar-H), 7.18-7.08 (m, 6H; Ar-H), 5.36 ppm (s, 2H; N-CH>). 1*C NMR (100 MHz, CDCls): 6 = 137.2
(C), 136.8 (C), 135.1 (CH), 134.2 (C), 131.0 (C), 129.04 (CH), 129.01 (CH), 128.6 (CH), 128.0 (CH), 127.1 (CH),
125.6 (CH), 122.7 (CH), 120.76 (CH), 120.73 (CH), 110.2 (CH), 96.9 (C), 50.5 ppm (CH>). 77Se NMR (76 MHz,

CDCls): 5 =210.8 ppm. MS (EL 70 eV): m/z (%) = 363 (28) [M]", 283 (89), 192 (44), 165 (22), 91 (100), 65 (17).

1-Phenyl-3-phenylselanyl-1H-indole (3na)

Yield: 174 mg (99%); Yellow oil (from CH,Cl,-Hexane); Ry = 0.34 (CH,Cl,-Hexane, 1:5). '"H NMR (400 MHz,
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CDCls): 6 = 7.68 (d, J = 7.8 Hz, 1H; Ar-H), 7.62 (s, 1H; Ar-H), 7.6 (dd, J = 8.2, 0.9 Hz, 1H; Ar-H), 7.55-7.52 (m,
4H; Ar-H), 7.41-7.37 (m, 1H; Ar-H), 7.32-7.09 ppm (m, 7H; Ar-H). *C NMR (100 MHz, CDCls): 6 = 139.0 (C),
136.7 (C), 134.4 (CH), 133.5 (C), 131.2 (C), 129.7 (CH), 129.0 (CH), 128.9 (CH), 127.0 (CH), 125.7 (CH), 124.4
(CH), 123.2 (CH), 121.3 (CH), 120.8 (CH), 110.8 (CH), 99.3 ppm (C). ’Se NMR (76 MHz, CDCls): 5 = 213.6 ppm.

MS (EL 70 eV): m/z (%) = 349 (17) [M]", 269 (100), 165 (33).

1-Methyl-2-phenyl-3-phenylselanyl-1H-indole (3pa) ¢

Yield: 180 mg (99%); Colorless prisms (from CH,Cl,-Hexane); m.p. 104.0-105.0 °C; Ry = 0.20 (CH2Cl,-Hexane,
1:5). '"H NMR (400 MHz, CDCl3): § = 7.66 (d, J= 0.9 Hz, 1H; Ar-H), 7.44-7.37 (m, 6H; Ar-H), 7.32 (td, /= 6.9, 0.9
Hz, 1H; Ar-H), 7.23-7.18 (m, 1H; Ar-H), 7.17-7.14 (m, 2H; Ar-H), 7.12-7.05 (m, 3H; Ar-H), 3.73 ppm (s, 3H; N-
CH3). *C NMR (100 MHz, CDCl3): 6 = 145.9 (C), 137.7 (C), 134.6 (C), 131.2 (C), 130.8 (CH), 130.6 (C), 128.8
(CH), 128.7 (CH), 128.3 (CH), 128.1 (CH), 125.2 (CH), 122.7 (CH), 120.8 (CH), 120.6 (CH), 109.7 (CH), 96.3 (C),
31.8 ppm (CH3). 77Se NMR (76 MHz, CDCls): § = 209.2 ppm. MS (EI, 70 eV): m/z (%) = 363 (20) [M]", 283 (100),

207 (80), 78 (25), 44 (25).

1,2-Dimethyl-3-phenylselanyl-1H-indole (3qa) '

Yield: 137 mg (91%); Colorless plate (from CH>Clx-Hexane); m.p. 124.0-125.5 °C; Ry= 0.28 (CH2Cl>-Hexane, 1:5).
'H NMR (400 MHz, CDCls): 6 = 7.58 (d,J= 7.8 Hz, 1H; Ar-H), 7.31 (d,J = 8.2 Hz, 1H; Ar-H), 7.22 (td, J= 6.9, 1.4
Hz, 1H; Ar-H), 7.16-7.03 (m, 6H; Ar-H), 3.76 (s, 3H; N-CH3), 2.56 ppm (s, 3H; CH3). 3C NMR (100 MHz, CDCls):
0 =142.6 (C), 137.4 (C), 134.4 (C), 130.7 (C), 129.0 (CH), 128.3 (CH), 125.3 (CH), 121.7 (CH), 120.5 (CH), 119.9
(CH), 109.0 (CH), 95.2 (C), 30.6 (CHs), 12.1 ppm (CH3). ’Se NMR (76 MHz, CDCls): d = 189.7 ppm. MS (EL 70

eV): m/z (%) =301 (21) [M]", 221 (100), 144 (43).

1-Methyl-3-phenylthio-1H-indole (4) !

Yield: 119 mg (99%); Colorless prisms (from CH>Cl>-Hexane); m.p. 89.0-91.0 °C; Ry= 0.30 (CH2Cl,-Hexane, 1:3).
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'H NMR (400 MHz, CDCls): 6 = 7.61 (d, J = 7.8 Hz, 1H; Ar-H), 7.38 (d, J= 8.2 Hz, 1H; Ar-H), 7.33 (s, 1H; Ar-H),
7.29 (t, J = 6.9 Hz, 1H; Ar-H), 7.18-7.12 (m, 3H; Ar-H), 7.10-7.08 (m, 2H; Ar-H), 7.03 (t, J = 7.3 Hz, 1H; Ar-H),
3.84 ppm (s, 3H; N-CH3). 13C NMR (100 MHz, CDCl3): 6 = 139.6 (C), 137.5 (C), 135.1(CH), 129.8 (C), 128.6 (CH),
125.7 (CH), 124.6 (CH), 122.5 (CH), 120.5 (CH), 120.0 (CH), 109.7 (CH), 100.4 (C), 33.1 ppm (CHs). MS (EL 70

eV): m/z (%) = 239 (100) [M]*, 223 (20), 207 (20), 162 (20), 77 (20).

1-Methyl-3-phenyltelluro-1H-indole (5) 7

Yield: 43 mg (26%); Colorless prisms (from CH>Cl,-Hexane); m.p. 157.0-158.5 °C; Rr= 0.30 (CH2Cl>-Hexane, 1:5).
"H NMR (400 MHz, CDCl3): 6 = 7.61 (d, J = 7.8 Hz, 1H; Ar-H), 7.41-7.38 (m, 3H; Ar-H), 7.35 (d, /= 8.2 Hz, 1H;
Ar-H), 7.28 (td, J= 6.9, 0.9 Hz, 1H; Ar-H), 7.19 (td, /= 8.2, 1.4 Hz, 1H; Ar-H), 7.12-7.02 (m, 3H; Ar-H), 3.82 ppm
(s, 3H; N-CH3). *C NMR (100 MHz, CDCls): 6 = 139.9 (CH), 137.5 (C), 134.2(CH), 133.2 (C), 129.1 (CH), 126.5
(CH), 122.4 (CH), 122.2 (CH), 120.4 (CH), 116.8 (C), 109.4 (CH), 78.8 (C), 33.0 ppm (CHz3). MS (EL 70 eV): m/z

(%) = 337 (15) [M]*, 207 (100), 165 (10), 130 (30), 77 (20).
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3. Copies of 'H and *C NMR spectra of products
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"H NMR of 3ab
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'H NMR of 3ac
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"H NMR of 3ad
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'H NMR of 3ae
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"H NMR of 3af
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'"H NMR of 3ag
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"H NMR of 3ai
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'H NMR of 3aj
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"H NMR of 3ba
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'H NMR of 3ca
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"H NMR of 3da
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'H NMR of 3ea
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"H NMR of 3fa
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"H NMR of 3ga
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"H NMR of 3ha
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"H NMR of 3ia
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'H NMR of 3ja
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"H NMR of 3ka
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"H NMR of 3la

0000~

€1l

6l1'L
SEIL
.13 e
9FI'L
0ST°L
9s1L
091°L
€9l
e
9LT'L
ERI1°L
981°L
€0T'L
LOT'L
e
61T°L
FTTL
6ITL
€ETL
BET'L
ErTL
LET'L
Por'L
69F°L
98F°L
68F'L
£0S°L
£€TL
FIOL
029°L
6L6'L

Ire8

SePh

7

_

1.0

2.0

30

4.0

70

8.0

9.0

X : parts per Million : Proton

I3C NMR of 3la

6FL66

060701

LTrTil
£8T'0TL
TLR'ETI
£BO9TI
L0T'9T1
0zI'ezI
651671
sre'6tl
£08°TEI
9zTIEEL
SOT'REL

0
(stppuesnoy}

T T
110.0 90.0

120.0

140.0

T T
160.0

170.0

70.0 60.0 50.0 40.0 30.0 200 10.0

80.0

100.0

130.0

150.0

180.0

200.0 190.0

X : parts per Million : Carbon13

S27



0000 ——

(3] p—

=]
ol

] £ g

Ex )

en 7z

G

o

M T T T T T T T T T T T T T T T T T IBARALIAAL) T T
DECTRTLTOTSTHFIECTTTITOTHIRTILIOISTIFICITIIIOIG0R0L090S0F0EC0TO 0 O

N QouBpUNgE

=

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

1.0

X : parts per Million : Proton

98rs

008'9L
9L —=
LEFLL S

PT6'96
seroltn |
LTLocl
9sL’oT1
OFLTTT
S19°STI
TeoLTl
100°8T1
PT98T
L00'6T1
9e0'6T1
166°0€1

I181°LET

L

100.0

10.0

70.0

80.0

90.0

IABRARRRAN
110.0

120.0

T
130.0

140.0

160.0

180.0

T
0Tl oLl

13C NMR of 3ma

T
ool

T
06

T
ot 0
(syipuusnorp)

20.0

30.0

50.0 40.0

60.0

170.0 150.0

190.0
X 1 parts per Million : Carbon13

S28



'H NMR of 3na
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"H NMR of 3pa
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"H NMR of 3qa
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'"H NMR of 4
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"HNMR of 5
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