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1. General considerations

All reactions were performed using Schlenk tubes, septa, and syringes with

protection of nitrogen. THF、CH3CN、toluene and DCM were freshly distilled over

sodium/benzophenone and calcium hydride, respectively. Commercial reagents were

used as supplied or were purified by standard techniques where necessary. Column

chromatography was performed using Qingdao Haiyang Chemical Co., Ltd silica gel

(200–300 mesh) with the appropriate solvent system, as determined by TLC analysis

(Qingdao Haiyang Chemical Co., Ltd, silica gel F254) using UV light and KMnO4 stain

to visualize the reaction components. Melting points were determined using a

WRS-1B digital melting point instrument. IR spectra were recorded on a Nicoletisso

FTIR spectrometer using KBr disks. Unless otherwise noted, nuclear magnetic

resonance spectra were recorded at room temperature on an Agilent 400 MHz

spectrometer using CDCl3 as the solvent and TMS as the internal reference. Chemical

shifts for 13C NMR spectra were recorded in parts per million relative to

tetramethylsilane using the central peak of deuterochloroform (77.0 ppm) as the

internal standard. HRMS was performed using a Bruker Daltonics Bio TOF mass

spectrometer.

Allenamides 1a-1q were prepared according to the published methods.1-4

Diselenides 2b, 2c, 2d, 2e were prepared according to the published methods.5

Diselenides 2a, 2f, 2g and K2S2O8 were obtained commercially and used without

further purification.

General procedure for Potassium persulfate mediated diselenation of

allenamide 1a with diselenide 2a.

Under Ar, allenamide 1a (0.1mmol) and diselenides 2a (0.5 mmol) were

suspended in dry CH3CN (2 mL) in a flame-dried schlenk tube. After the mixture was

stirred at room temperature for 3 min, the K2S2O8 (0.1 mmol) was added. The

mixture was stirred at room temperature for 4 h until complete consumption of

starting material as monitored by TLC. Then the mixture was diluted with EtOAc (15
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mL) after addition of saturated NaCl solution (10 mL). The layers were then separated

and the aqueous layer was extracted with EtOAc (2 x 15 mL) and the collected

organic layers were dried over anhydrous sodium sulfate, filtered, and concentrated

in vacuo followed by purification through flash chromatography on silica gel column

(hexane/EtOAc = 30/1 as the eluent) afforded (Z)-4aa (40.8 mg, 68% yield) as a white

solid and (E)-4aa (13.2 mg, 22% yield) as a white solid.

2. Analytical Data

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methyl-N-phenylbenzenesulfonamide

(4aa)

White solid. Yield, 68%. M P, 105.5 – 107.0 ℃ . IR (neat) 3459, 2934, 1662, 1365,

1269, 1172, 749 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.36 (t, J = 6.5 Hz, 4H), 7.30 (d, J =

8.1 Hz, 2H), 7.27 – 7.13 (m, 11H), 6.79 – 6.74 (m, 2H), 6.66 (s, 1H), 3.51 (s, 2H), 2.40

(s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.91, 140.02, 135.22, 134.33, 133.88, 133.38,

133.23, 129.51, 129.42, 129.13, 128.98, 128.80, 128.33, 128.17, 127.98, 127.78,

127.30, 126.77, 33.53, 21.62. 77Se NMR (400 MHz, CDCl3) δ 379.1, 354.4. HRMS (ESI)

m/z calcd for C28H25NO2SSe2+ [M+Na]+ 621.9828, found 621.9824.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methyl-N-phenylbenzenesulfonamide

(4aa)

White solid. Yield, 22%. M P, 140.5 – 142.0 ℃ . IR (neat) 3453, 2934, 1643, 1367,

1250, 1172, 742 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.43 (m, 2H), 7.36 – 7.23 (m,

10H), 7.20 – 7.09 (m, 5H), 6.97 – 6.95 (m, 2H), 6.71 (s, 1H), 3.61 (s, 2H), 2.40 (s, 3H).
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13C NMR (100 MHz, CDCl3) δ 144.20, 139.46, 133.89, 133.39, 133.24, 131.46, 130.40,

129.73, 129.55, 129.31, 129.27, 128.85, 127.98, 127.81, 127.78, 127.65, 127.44,

127.19, 30.55, 21.65. 77Se NMR (400 MHz, CDCl3) δ 424.6, 341.4. HRMS (ESI) m/z

calcd for C28H25NO2SSe2+ [M+Na]+ 621.9828, found 621.9827.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methyl-N-(p-tolyl)benzenesulfonamide

(4ba)

White solid. Yield, 48%. M P, 149.8 – 150.4 ℃ . IR (neat) 3469, 2934, 1640, 1362,

1170, 1087, 747 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.41 – 7.28 (m, 6H), 7.24 – 7.13 (m,

8H), 6.97 (d, J = 8.1 Hz, 2H), 6.65 (d, J = 4.2 Hz, 2H), 6.64 (s, 1H), 3.50 (s, 2H), 2.40 (s,

3H), 2.29 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.81, 137.33, 135.24, 134.38, 133.87,

129.56, 129.45, 129.40, 129.10, 128.96, 128.27, 128.18, 128.16, 128.14, 127.81,

127.76, 127.26, 125.97, 33.65, 21.62, 21.17. HRMS (ESI) m/z calcd for C29H27NO2SSe2+

[M+Na]+ 635.9985, found 635.9992.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methyl-N-(p-tolyl)benzenesulfonamide

(4ba)

Yellow oil liquid. Yield, 16%. IR (neat) 3443, 2934, 1609, 1362, 1170, 1091, 739 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.44 – 7.40 (m, 2H), 7.35 (d, J = 8.3 Hz, 2H), 7.29 – 7.23

(m, 5H), 7.20 – 7.10 (m, 5H), 7.02 (d, J = 8.1 Hz, 2H), 6.82 (d, J = 8.3 Hz, 2H), 6.75 (s,

1H), 3.54 (s, 2H), 2.40 (s, 3H), 2.29 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 144.07,

138.12, 136.54, 134.10, 133.26, 133.00, 131.98, 130.57, 129.86, 129.49, 129.39,

129.24, 128.78, 127.81, 127.50, 127.05, 125.32, 109.99, 30.51, 21.61, 21.14. HRMS
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(ESI) m/z calcd for C29H27NO2SSe2+ [M+Na]+ 635.9985, found 635.9989.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-methoxyphenyl)-4-methylbenzenes

ulfonamide (4ca)

White solid. Yield, 63%. M P, 130.5 – 131.8 ℃ . IR (neat) 3470, 2933, 1641, 1358,

1169, 1089, 740 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.40 – 7.36 (m, 2H), 7.36 – 7.32 (m,

2H), 7.29 (d, J = 8.3 Hz, 2H), 7.27 – 7.06 (m, 10H), 6.67 (s, 1H), 6.66 (d, J = 1.9 Hz, 2H),

3.76 (s, 3H), 3.50 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.72, 143.85,

135.09, 134.22, 133.93, 132.41, 130.04, 129.54, 129.41, 129.11, 128.94, 128.34,

128.08, 127.87, 127.84, 127.25, 124.72, 113.92, 55.40, 33.87, 21.63. HRMS (ESI) m/z

calcd for C29H27NO3SSe2+ [M+Na]+ 651.9934, found 651.9947.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-methoxyphenyl)-4-methylbenzenes

ulfonamide (4ca)

Yellow oil liquid. Yield, 21%. IR (neat) 3471, 2934, 1627, 1364, 1172, 1094, 751 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.43 – 7.36 (m, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.27 –7.23

(m, 5H), 7.20 – 7.09 (m, 5H), 6.83 (d, J = 8.8 Hz, 2H), 6.78 (s, 1H), 6.71 (d, J = 8.9 Hz,

2H), 3.75 (s, 3H), 3.52 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.22,

144.09, 133.24, 132.89, 132.26, 131.55, 130.62, 129.99, 129.50, 129.46, 129.39,

129.22, 128.77, 127.84, 127.45, 127.04, 124.23, 114.38, 55.39, 29.69, 21.60. HRMS

(ESI) m/z calcd for C29H27NO3SSe2+ [M+Na]+ 651.9934, found 651.9944.
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(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-fluorophenyl)-4-methylbenzenesulf

onamide (4da)

White solid. Yield, 71%. M P, 142.1 – 143.2 ℃ . IR (neat) 3467, 2934, 1609, 1364,

1171, 1090, 751 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.32 (m, 4H), 7.28 (d, J = 8.3

Hz, 2H), 7.23 – 7.13 (m, 8H), 6.86 – 6.80 (m, 2H), 6.68 – 6.64 (m, 2H), 6.63 (s, 1H),

3.50 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 161.47 (d, J = 248.1 Hz), 144.12,

135.78 (d, J = 3.1 Hz), 135.02, 133.99, 133.89, 130.28 (d, J = 8.7 Hz), 129.51, 129.39,

129.18, 128.98, 128.21, 127.88, 127.79, 127.54, 127.31, 126.32, 115.66 (d, J = 22.7

Hz), 33.55, 21.63. HRMS (ESI) m/z calcd for C28H24FNO2SSe2+ [M+Na]+ 639.9734,

found 639.9746.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-fluorophenyl)-4-methylbenzenesulf

onamide (4da)

White solid. Yield, 18%. M P, 118.4 – 120.1 ℃ . IR (neat) 3465, 2937, 1607, 1365,

1171, 1092, 740 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.48 – 7.42 (m, 2H), 7.34 – 7.24 (m,

7H), 7.21 – 7.09 (m, 5H), 6.88 (d, J = 6.4 Hz, 4H), 6.61 (s, 1H), 3.61 (s, 2H), 2.40 (s, 3H).

13C NMR (100 MHz, CDCl3) δ 161.82 (d, J = 248.6 Hz), 144.34, 135.34 (d, J = 3.4 Hz),

133.57, 133.41, 131.59, 130.91, 130.23, 129.59 (d, J = 8.7 Hz), 129.58, 129.54, 129.32,

128.85, 128.16, 127.78, 127.75, 127.27, 116.12 (d, J = 22.8 Hz), 30.48, 21.62. HRMS

(ESI) m/z calcd for C28H24FNO2SSe2+ [M+Na]+ 639.9734, found 639.9747.
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(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4ea)

White solid. Yield, 70%. M P, 151.0 – 151.3 ℃ . IR (neat) 3465, 2382, 1643, 1274,

1173, 754, 592 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.35 (t, J = 8.0 Hz, 4H), 7.29 (d, J =

8.1 Hz, 2H), 7.25 – 7.08 (m, 10H), 6.63 (s, 1H), 6.60 (d, J = 4.8 Hz, 2H), 3.50 (s, 2H),

2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 144.19, 138.52, 135.11, 134.00, 133.85,

132.97, 129.56, 129.42, 129.35, 129.20, 129.00, 128.95, 128.28, 127.74, 127.50,

127.40, 127.33, 127.28, 33.35, 21.64. HRMS (ESI) m/z calcd for C28H24ClNO2SSe2+

[M+Na]+ 655.9439, found 655.9446.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4ea)

White solid. Yield, 17%. M P, 126.1 – 127.8 ℃ . IR (neat) 3473, 2384, 1640, 1272,

1173, 748, 595 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.49 – 7.43 (m, 2H), 7.31 – 7.25 (m,

7H), 7.19 – 7.09 (m, 7H), 6.87 – 6.82 (m, 2H), 6.53 (s, 1H), 3.63 (s, 2H), 2.40 (s, 3H).

13C NMR (100 MHz, CDCl3) δ 144.37, 138.13, 133.60, 133.49, 130.32, 130.23, 130.04,

129.87, 129.86, 129.61, 129.35, 129.33, 129.28, 128.87, 128.71, 127.84, 127.74,

127.32, 29.70, 21.62. HRMS (ESI) m/z calcd for C28H24ClNO2SSe2+ [M+Na]+ 655.9439,

found 655.9440.
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(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-bromophenyl)-4-methylbenzenesulf

onamide (4fa)

White solid. Yield, 76%. M P, 131.2 – 132.2 ℃ . IR (neat) 3460, 2936, 1640, 1364,

1171, 1077, 742 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.35 (t, J = 7.7 Hz, 4H), 7.32 – 7.22

(m, 5H), 7.22 – 7.11 (m, 7H), 6.58 (d, J = 7.7 Hz, 2H), 6.55 (s, 1H), 3.51 (s, 2H), 2.40 (s,

3H). 13C NMR (100 MHz, CDCl3) δ 144.21, 139.09, 135.13, 134.00, 133.85, 131.92,

129.69, 129.58, 129.35, 129.21, 129.01, 128.29, 127.74, 127.52, 127.43, 127.39,

127.34, 121.03, 33.32, 21.65. HRMS (ESI) m/z calcd for C28H24BrNO2SSe2+ [M+Na]+

699.8934, found 699.8939.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-bromophenyl)-4-methylbenzenesulf

onamide (4fa)

Yellow oil liquid. Yield, 13%. IR (neat) 3466, 2935, 1636, 1365, 1171, 1090, 746 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.50 – 7.45 (m, 2H), 7.34 – 7.27 (m, 9H), 7.21 – 7.09 (m,

5H), 6.79 (d, J = 8.6 Hz, 2H), 6.51 (s, 1H), 3.64 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz,

CDCl3) δ 144.38, 138.72, 133.66, 133.53, 132.30, 130.08, 130.06, 130.01, 129.96,

129.62, 129.35, 129.32, 128.95, 128.89, 127.87, 127.73, 127.35, 121.58, 30.44, 21.61.

HRMS (ESI) m/z calcd for C28H24BrNO2SSe2+ [M+Na]+ 699.8934, found 699.8944.
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(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(2-methoxyphenyl)-4-methylbenzenes

ulfonamide (4ga)

Obtained as an inseparable mixture (Z:E=1:1), Yellow oil liquid. Yield, 34%. IR (neat)

3460, 1662, 1501, 1360, 1281, 1171, 751 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.52 –

7.33 (m, 11H), 7.33 – 7.11 (m, 21H), 7.08 (s, 1H), 7.00 (s, 1H), 6.95 – 6.88 (m, 2H),

6.73 (t, J = 7.4 Hz, 2H), 3.61 (s, 2H), 3.58 (s, 2H), 3.31 (s, 3H), 3.28 (s, 3H), 2.40 (s, 6H).

13C NMR (100 MHz, CDCl3) δ 155.74, 155.32, 143.83, 143.53, 136.02, 135.46, 134.61,

133.50, 133.40, 133.29, 132.96, 132.17, 132.02, 130.78, 130.64, 130.38, 130.35,

130.02, 129.26, 129.19, 129.17, 129.11, 129.10, 128.98, 128.84, 128.35, 127.85,

127.20, 127.16, 127.08, 126.75, 126.06, 123.31, 120.89, 120.73, 120.52, 111.92,

111.52, 54.88, 34.36, 30.55, 21.63. HRMS (ESI) m/z calcd for C29H27NO3SSe2+ [M+H]+

630.0114, found 630.0107.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(3-methoxyphenyl)-4-methylbenzenes

ulfonamide (4ha)

White solid. Yield, 28%. M P, 113.9 – 115.2 ℃. IR (neat) 3458, 1645, 1271, 751, 693,

664, 582 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.40 – 7.30 (m, 6H), 7.27 – 7.15 (m, 8H),

7.06 (t, J = 8.1 Hz, 1H), 6.76 (d, J = 8.2 Hz, 1H), 6.65 (s, 1H), 6.61 (s, 1H), 6.27 (d, J =

7.8 Hz, 1H), 3.70 (s, 3H), 3.52 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.75,

146.73, 143.92, 140.98, 135.18, 134.41, 133.81, 129.64, 129.42, 129.34, 129.13,

129.01, 128.14, 127.79, 127.75, 127.45, 127.31, 120.05, 114.03, 113.42, 55.38, 33.58,

21.62. HRMS (ESI) m/z calcd for C29H27NO3SSe2+ [M+H]+ 630.0115, found 630.0112.



S10

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(3-methoxyphenyl)-4-methylbenzenes

ulfonamide (4ha)

Yellow oil liquid. Yield, 14%. IR (neat) 3453, 1645, 1271, 1172, 1093, 745, 581 cm-1. 1H

NMR (400 MHz, CDCl3) δ 7.45 - 7.42 (m, 2H), 7.37 (d, J = 8.1 Hz, 2H), 7.30 - 7.25 (m,

5H), 7.21 – 7.08 (m, 6H), 6.78 (d, J = 8.3 Hz, 1H), 6.69 (s, 1H), 6.55 (s, 1H), 6.52 (d, J =

7.9 Hz, 1H), 3.68 (s, 3H), 3.59 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.93,

144.18, 140.40, 133.98, 133.28, 133.19, 131.47, 131.45, 130.47, 129.74, 129.50,

129.27, 128.80, 127.80, 127.60, 127.10, 126.93, 119.79, 114.06, 113.36, 55.34, 30.50,

21.61. HRMS (ESI) m/z calcd for C29H27NO3SSe2+ [M+H]+ 630.0115, found 630.0117.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(3-bromophenyl)-4-methylbenzenesulf

onamide (4ia)

White solid. Yield, 16%. M P, 125.0 – 126.8 ℃ . IR (neat) 3440, 2377, 1645, 1550,

1482, 1271, 751 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.40 – 7.13 (m, 15H), 7.03 (t, J =

8.0 Hz, 1H), 6.96 (s, 1H), 6.72 (d, J = 8.0 Hz, 1H), 6.52 (s, 1H), 3.49 (s, 2H), 2.40 (s, 3H).

13C NMR (100 MHz, CDCl3) δ 144.23, 141.14, 135.09, 134.04, 130.88, 130.34, 129.95,

129.55, 129.34, 129.21, 129.10, 128.38, 128.27, 127.73, 127.62, 127.45, 127.41,

127.00, 126.85, 121.97, 33.53, 21.64. HRMS (ESI) m/z calcd for C28H24BrNO2SSe2+

[M+H]+ 677.9114, found 677.9108.
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(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(3-bromophenyl)-4-methylbenzenesulf

onamide (4ia)

Yellow oil liquid. Yield, 8%. IR (neat) 3464, 2374, 1645, 1550, 1482, 1281, 753 cm-1. 1H

NMR (400 MHz, CDCl3) δ 7.47 (d, J = 4.1 Hz, 2H), 7.36 – 7.24 (m, 8H), 7.21 – 7.07 (m,

6H), 7.05 (s, 1H), 6.91 (d, J = 7.8 Hz, 1H), 6.48 (s, 1H), 3.65 (s, 2H), 2.40 (s, 3H). 13C

NMR (100 MHz, CDCl3) δ 144.48, 140.96, 133.60, 133.47, 130.76, 130.65, 130.63,

130.28, 130.07, 130.04, 129.91, 129.62, 129.41, 129.38, 128.87, 127.85, 127.73,

127.39, 125.90, 122.42, 30.50, 21.63. HRMS (ESI) m/z calcd for C28H24BrNO2SSe2+

[M+Na]+ 699.8934, found 699.8919.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(3,5-dimethoxyphenyl)-4-methylbenze

nesulfonamide (4ja)

Yellow oil liquid. Yield, 45%. IR (neat) 3463, 2936, 1607, 1363, 1165, 1067, 750 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.42 – 7.35 (m, 6H), 7.31 – 7.23 (m, 2H), 7.22 – 7.15 (m,

6H), 6.64 (s, 1H), 6.34 (t, J = 2.2 Hz, 1H), 6.16 (d, J = 2.2 Hz, 2H), 3.67 (s, 6H), 3.54 (s,

2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 160.57, 143.95, 141.45, 135.17, 134.56,

133.70, 129.82, 129.43, 129.13, 129.05, 128.24, 128.13, 127.85, 127.82, 127.61,

127.31, 106.31, 99.89, 55.45, 33.59, 21.60, 14.21. HRMS (ESI) m/z calcd for

C30H29NO4SSe2+ [M+Na]+ 682.0040, found 682.0049.
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(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(3,5-dimethoxyphenyl)-4-methylbenze

nesulfonamide (4ja)

Yellow oil liquid. Yield, 22%. IR (neat) 3442, 2937, 1607, 1364, 1166, 1067, 751 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.46 – 7.40 (m, 4H), 7.32 – 7.28 (m, 2H), 7.27 – 7.24 (m,

3H), 7.20 (d, J = 8.3 Hz, 2H), 7.17 – 7.09 (m, 3H), 6.70 (s, 1H), 6.32 (t, J = 2.1 Hz, 1H),

6.15 (d, J = 2.2 Hz, 2H), 3.65 (s, 6H), 3.61 (s, 2H), 2.40 (s, 3H). 13C NMR (101 MHz,

CDCl3) δ 160.71, 144.19, 140.87, 135.18, 134.10, 133.18, 133.16, 131.45, 130.58,

129.50, 129.25, 128.78, 127.82, 127.59, 127.04, 126.50, 105.96, 100.45, 55.43, 30.47,

29.70, 21.60. HRMS (ESI) m/z calcd for C30H29NO4SSe2+ [M+Na]+ 682.0040, found

682.0043.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-mesityl-4-methylbenzenesulfonamide

(4ka)

Yellow oil liquid. Yield, 27%. IR (neat) 3450, 2939, 1627, 1357, 1168, 1072, 747 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.43 (d, J = 8.1 Hz, 2H), 7.33 – 7.29 (m, 3H), 7.22 – 7.10

(m, 9H), 7.12 (s, 1H), 6.76 (s, 2H), 3.54 (s, 2H), 2.40 (s, 3H), 2.23 (s, 3H), 1.82 (s, 6H).

13C NMR (100 MHz, CDCl3) δ 144.04, 139.52, 139.17, 136.19, 134.74, 133.33, 131.82,

130.43, 129.73, 129.45, 129.00, 128.97, 128.36, 127.75, 127.73, 127.67, 126.97,

108.31, 36.46, 21.64, 21.12, 19.08. HRMS (ESI) m/z calcd for C31H31NO2SSe2+ [M+K]+

680.0038, found 680.0053.
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(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-mesityl-4-methylbenzenesulfonamide

(4ka)

Yellow oil liquid. Yield, 27%. IR (neat) 3457, 2934, 1638, 1361, 1168, 1089, 751 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.3 Hz, 2H), 7.40 – 7.35 (m, 2H), 7.33 (s, 1H),

7.24 (d, J = 8.2 Hz, 2H), 7. 21 – 7.17 (m, 4H), 7.07 – 7.02 (m, 4H), 6.72 (s, 2H), 3.04 (s,

2H), 2.40 (s, 3H), 2.15 (s, 3H), 1.90 (s, 6H). 13C NMR (100 MHz, CDCl3) δ 144.41,

139.18, 138.49, 136.32, 132.82, 132.16, 132.11, 131.79, 131.33, 130.74, 129.92,

129.88, 129.12, 128.60, 127.79, 127.19, 126.69, 109.79, 29.63, 21.66, 21.04, 18.96.

HRMS (ESI) m/z calcd for C31H31NO2SSe2+ [M+K]+ 680.0038, found 680.0069.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methyl-N-(naphthalen-1-yl)benzenesul

fonamide (4la)

Obtained as an inseparable mixture (Z:E=1.5:1), Yellow oil liquid. Yield, 79%. IR (neat)

3455, 2933, 1639, 1363, 1171, 1094, 752 cm-1. 1H NMR (400 MHz, CDCl3) δ 8.20 (d, J

= 7.7 Hz, 1H), 7.92 (d, J = 8.2 Hz, 1H), 7.83 – 7.73 (m, 4H), 7.49 – 7.30 (m, 10H), 7.30 –

7.02 (m, 17H), 7.01 – 6.96 (m, 3H), 6.97 (s, 1H), 6.92 (s, 1H), 6.82 (d, J = 7.3 Hz, 1H),

6.60 (d, J = 7.3 Hz, 1H), 3.50 (d, J = 18.8 Hz, 2H), 3.16 (d, J = 27.9 Hz, 2H), 2.40 (s, 3H),

2.39 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 144.43, 144.10, 135.83, 134.87, 134.68,

134.57, 134.44, 133.85, 133.38, 133.30, 132.57, 132.54, 131.54, 131.49, 129.74,

129.67, 129.56, 129.52, 129.49, 129.34, 129.19, 129.01, 128.98, 128.63, 128.36,

128.27, 128.22, 128.11, 127.91, 127.87, 127.32, 127.29, 127.28, 127.00, 126.62,
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126.46, 125.21, 124.92, 124.79, 123.91, 123.56, 119.89, 34.55, 30.41, 29.72, 21.66.

HRMS (ESI) m/z calcd for C32H27NO2SSe2+ [M+Na]+ 671.9985, found 671.9996.

(Z)-N-benzyl-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methylbenzenesulfonamide

(4ma)

Obtained as an inseparable mixture (Z:E=9:1), White solid. Yield, 82%. M P, 170.7 –

171.6 ℃. IR (neat) 3469, 2932, 1653, 1357, 1169, 1093, 744 cm-1. 1H NMR (400 MHz,

CDCl3) δ 7.51 (d, J = 8.1 Hz, 2H), 7.35 – 7.05 (m, 19H), 5.78 (s, 1H), 5.46 (s, 1H), 4.24 (s,

2H), 4.11 (s, 2H), 3.86 (s, 2H), 3.40 (s, 2H), 2.40 (s, 4H). 13C NMR (100 MHz, CDCl3) δ

143.71, 139.27, 135.39, 135.03, 135.01, 133.15, 130.10, 129.71, 129.07, 128.95,

128.86, 128.36, 128.29, 127.97, 127.74, 127.61, 127.18, 126.84, 54.35, 32.34, 29.70,

21.61. HRMS (ESI) m/z calcd for C29H27NO2SSe2+ [M+Na]+ 635.9985, found 635.9998.

(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-(4-chlorobenzyl)-4-methylbenzenesulf

onamide (4na)

Obtained as an inseparable mixture (Z:E=3:1), White solid. Yield, 27%. M P, 135.5 –

136.7 ℃. IR (neat) 3449, 1662, 1405, 1166, 1092, 740, 553 cm-1. 1H NMR (400 MHz,

CDCl3) δ 7.54 – 7.48 (m, 3H), 7.40 (d, J = 7.7 Hz, 1H), 7.31 – 7.02 (m, 20H), 5.77 (s, 1H),

5.41 (s, 1H), 4.19 (s, 2H), 4.05 (s, 2H), 3.85 (s, 2H), 3.41 (s, 2H), 2.40 (s, 4H). 13C NMR

(100 MHz, CDCl3) δ 143.85, 139.51, 134.90, 133.92, 133.68, 133.60, 133.19, 133.08,

130.30, 130.18, 129.80, 129.75, 129.25, 129.09, 129.07, 128.95, 128.84, 128.50,

128.09, 128.07, 127.77, 127.57, 127.54, 127.23, 127.15, 126.55, 53.63, 32.16, 21.61.

HRMS (ESI) m/z calcd for C29H26ClNO2SSe2+ [M+Na]+ 669.9595, found 669.9587.
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(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methyl-N-phenethylbenzenesulfonami

de (4oa)

White solid. Yield, 69%. M P, 81.0 – 81.5 ℃. IR (neat) 3457, 2936, 1643, 1354, 1167,

1096, 746 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.56 – 7.39 (m, 6H), 7.38 – 7.18 (m, 11H),

7.15 (d, J = 7.5 Hz, 2H), 5.97 (s, 1H), 3.60 (s, 2H), 3.40 – 3.33 (m, 2H), 2.84 – 2.78 (m,

2H), 2.40 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 143.61, 138.29, 135.49, 134.34, 134.08,

133.45, 129.85, 129.61, 129.41, 129.24, 129.16, 129.04, 128.86, 128.51, 128.36,

127.53, 127.41, 126.53, 51.68, 34.97, 32.62, 21.57. HRMS (ESI) m/z calcd for

C30H29NO2SSe2+ [M+Na]+ 650.0141, found 650.0149.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-4-methyl-N-phenethylbenzenesulfonami

de (4oa)

Yellow oil liquid. Yield, 9%. IR (neat) 3466, 2934, 1662, 1354, 1167, 1095, 737 cm-1. 1H

NMR (400 MHz, CDCl3) δ7.59 – 7.56 (m, 4H), 7.41 (d, J = 8.0 Hz, 2H), 7.33 – 7.29 (m,

3H), 7.26 – 7.15 (m, 8H), 7.03 (d, J = 7.0 Hz, 2H), 5.42 (s, 1H), 4.14 (s, 2H), 3.07 – 3.03

(m, 2H), 2.49 – 2.45 (m, 2H), 2.37 (s, 3H).13C NMR (100 MHz, CDCl3) δ 143.66, 137.97,

134.31, 134.06, 129.72, 129.61, 129.59, 129.39, 129.02, 128.89, 128.73, 128.47,

127.97, 127.93, 127.92, 127.61, 127.40, 126.50, 51.87, 34.74, 31.85, 21.51. HRMS

(ESI) m/z calcd for C30H29NO2SSe2+ [M+Na]+ 650.0141, found 650.0149.
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(Z)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-butyl-4-methylbenzenesulfonamide

(4pa)

Yellow oil liquid. Yield, 25%. IR (neat) 3446, 2936, 1608, 1356, 1168, 1092, 742 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.49 (t, J = 7.0 Hz, 4H), 7.44 – 7.40 (m, 2H), 7.34 – 7.17

(m, 8H), 5.78 (s, 1H), 3.57 (s, 2H), 3.06 (t, J = 6.8 Hz, 2H), 2.40 (s, 3H), 1.45 – 1.32 (m,

4H), 0.89 (t, J = 7.0 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 143.44, 137.70, 135.49,

135.14, 133.45, 129.88, 129.52, 129.16, 129.08, 128.25, 128.02, 127.56, 127.33,

126.51, 50.10, 32.42, 30.32, 21.55, 19.97, 13.71. HRMS (ESI) m/z calcd for

C26H29NO2SSe2+ [M+Na]+ 602.0141, found 602.0145.

(E)-N-(2,3-bis(phenylselanyl)prop-1-en-1-yl)-N-butyl-4-methylbenzenesulfonamide

(4pa)

Yellow oil liquid. Yield, 13%. IR (neat) 3446, 2938, 1627, 1354, 1165, 1091, 750 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.57 (d, J = 4.1 Hz, 4H), 7.45 (d, J = 8.1 Hz, 2H), 7.35 –

7.29 (m, 3H), 7.27 – 7.19 (m, 5H), 5.39 (s, 1H), 4.19 (s, 2H), 2.84 (t, J = 6.9 Hz, 2H),

2.40 (s, 3H), 1.25 – 1.19 (m, 4H), 0.84 (t, J = 6.8 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ

143.56, 139.97, 134.33, 134.08, 133.83, 130.45, 129.82, 129.57, 129.53, 129.35,

128.99, 127.85, 127.43, 127.41, 50.31, 31.82, 30.16, 21.53, 19.89, 13.63. HRMS (ESI)

m/z calcd for C26H29NO2SSe2+ [M+Na]+ 602.0141, found 602.0143.

(Z)-3-(2,3-bis(phenylselanyl)prop-1-en-1-yl)oxazolidin-2-one (4qa)
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Yellow oil liquid. Yield, 24%. IR (neat) 3443, 2936, 1635, 1480, 1403, 1070, 743 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.53 – 7.48 (m, 4H), 7.30 – 7.22 (m, 6H), 6.97 (s, 1H),

4.26 – 4.21 (m, 2H), 3.85 (s, 2H), 3.70 – 3.65 (m, 2H). 13C NMR (100 MHz, CDCl3) δ

134.72, 132.22, 130.59, 130.24, 129.62, 129.50, 129.27, 129.08, 128.04, 127.39,

109.99, 62.31, 44.27, 31.46. HRMS (ESI) m/z calcd for C18H17NO2Se2+ [M+Na]+

461.9482, found 461.9481.

(E)-3-(2,3-bis(phenylselanyl)prop-1-en-1-yl)oxazolidin-2-one (4qa)

Yellow oil liquid. Yield, 24%. IR (neat) 3442, 2935, 1635, 1401, 1228, 1068, 743 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.53 – 7.43 (m, 2H), 7.40 – 7.30 (m, 2H), 7.26 – 7.22 (m,

6H), 6.91 (s, 1H), 4.25 (t, J = 7.9 Hz, 2H), 4.09 (t, J = 7.9 Hz, 2H), 3.82 (s, 2H). 13C NMR

(100 MHz, CDCl3) δ 134.50, 134.45, 130.50, 130.44, 130.40, 129.85, 129.50, 129.03,

127.73, 126.94, 109.77, 62.85, 44.41, 38.59. HRMS (ESI) m/z calcd for C18H17NO2Se2+

[M+Na]+ 461.9482, found 461.9484.

(Z)-N-(2,3-bis(p-tolylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4eb)

Yellow oil liquid. Yield, 34%. IR (neat) 3448, 1645, 1406, 1370, 1093, 751, 592 cm-1. 1H

NMR (400 MHz, CDCl3) δ 7.32 – 7.25 (m, 4H), 7.22 – 7.16 (m, 4H), 7.08 (d, J = 8.5 Hz,

2H), 6.99 (d, J = 7.6 Hz, 2H), 6.92 (d, J = 7.7 Hz, 2H), 6.57 (d, J = 8.5 Hz, 2H), 6.50 (s,

1H), 3.41 (s, 2H), 2.40 (s, 3H), 2.27 (s, 3H), 2.24 (s, 3H). 13C NMR (100 MHz, CDCl3) δ

144.07, 138.61, 138.55, 137.34, 135.66, 134.14, 132.87, 129.98, 129.68, 129.47,

129.39, 128.89, 128.41, 127.84, 127.81, 126.55, 125.54, 123.35, 32.97, 21.65, 21.22,

21.13. HRMS (ESI) m/z calcd for C30H28ClNO2SSe2+ [M+H]+ 661.9932, found 661.9923.
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(E)-N-(2,3-bis(p-tolylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4eb)

Yellow oil liquid. Yield, 33%. IR (neat) 3462, 1645, 1368, 1271, 1174, 1094, 752 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.40 (d, J = 7.2 Hz, 2H), 7.27 (d, J = 7.3 Hz, 2H), 7.21 –

7.14 (m, 8H), 6.92 (d, J = 7.0 Hz, 2H), 6.81 (d, J = 7.9 Hz, 2H), 6.37 (s, 1H), 3.63 (s, 2H),

2.40 (s, 3H), 2.36 (s, 3H), 2.28 (s, 3H).13C NMR (100 MHz, CDCl3) δ 144.22, 138.34,

138.06, 137.48, 134.29, 134.03, 133.32, 131.87, 130.15, 129.63, 129.52, 129.34,

129.18, 128.81, 128.53, 128.47, 127.75, 127.69, 30.61, 21.62, 21.22, 21.13. HRMS

(ESI) m/z calcd for C30H28ClNO2SSe2+ [M+H]+ 661.9932, found 661.9931.

(Z)-N-(2,3-bis((4-methoxyphenyl)selanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methyl

benzenesulfonamide (4ec)

Yellow oil liquid. Yield, 35%. IR (neat) 3446, 1634, 1496, 1252, 1174, 1093, 753 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.38 – 7.27 (m, 6H), 7.21 – 7.13 (m, 4H), 6.76 – 6.68 (m,

6H), 6.39 (s, 1H), 3.75 (s, 6H), 3.34 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ

160.17, 159.56, 144.18, 138.65, 137.89, 136.41, 134.08, 132.89, 130.49, 129.49,

129.37, 128.91, 127.74, 125.18, 119.31, 116.81, 114.81, 114.65, 55.27, 33.16, 21.60.

HRMS (ESI) m/z calcd for C30H28ClNO4SSe2+ [M+H]+ 693.9830, found 693.9816.
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(E)-N-(2,3-bis((4-methoxyphenyl)selanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methyl

benzenesulfonamide (4ec)

Yellow oil liquid. Yield, 17%. IR (neat) 3473, 1645, 1496, 1281, 753, 671, 567 cm-1. 1H

NMR (400 MHz, CDCl3) δ 7.47 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H), 7.23 (d, J =

8.2 Hz, 2H), 7.18 – 7.13 (m, 4H), 6.85 (d, J = 8.6 Hz, 2H), 6.76 (d, J = 8.6 Hz, 2H), 6.66

(d, J = 8.6 Hz, 2H), 6.21 (s, 1H), 3.84 (s, 3H), 3.76 (s, 3H), 3.61 (s, 2H), 2.40 (s, 3H). 13C

NMR (100 MHz, CDCl3) δ 159.94, 159.56, 144.16, 138.50, 136.71, 136.38, 133.86,

133.50, 133.14, 129.48, 129.13, 128.31, 127.71, 127.43, 119.55, 118.98, 115.02,

114.48, 55.33, 55.19, 30.97, 21.60. HRMS (ESI) m/z calcd for C30H28ClNO4SSe2+ [M+H]+

693.9830, found 693.9814.

(Z)-N-(2,3-bis((4-fluorophenyl)selanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbe

nzenesulfonamide (4ed)

Yellow oil liquid. Yield, 55%. IR (neat) 3451, 1645, 1493, 1368, 1174, 1094, 745 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.38 – 7.30 (m, 3H), 7.28 – 7.10 (m, 7H), 6.92 – 6.80 (m,

4H), 6.65 (d, J = 8.5 Hz, 2H), 6.43 (s, 1H), 3.38 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz,

CDCl3) δ 163.04 (d, J = 249.2 Hz), 162.56 (d, J = 248.1 Hz), 144.51, 138.31, 137.64 (d, J

= 8.1 Hz), 136.60 (d, J = 7.9 Hz), 133.69, 133.28, 129.57, 129.56, 129.02, 127.69,

127.10, 126.74, 123.60 (d, J = 3.3 Hz), 121.69 (d, J = 2.9 Hz), 116.46 (d, J = 21.5 Hz),

116.16 (d, J = 21.4 Hz), 33.88, 21.59. HRMS (ESI) m/z calcd for C28H22ClF2NO2SSe2+

[M+Na]+ 691.9250, found 691.9267.
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(E)-N-(2,3-bis((4-fluorophenyl)selanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbe

nzenesulfonamide (4ed)

Yellow oil liquid. Yield, 28%. IR (neat) 3451, 1645, 1405, 1369, 1173, 1093, 750 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.51 – 7.37 (m, 2H), 7.27 – 7.15 (m, 8H), 6.98 (t, J = 8.5

Hz, 2H), 6.89 – 6.74 (m, 4H), 6.41 (s, 1H), 3.56 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz,

CDCl3) δ 162.84 (d, J = 248.7 Hz), 162.61 (d, J = 247.6 Hz), 144.51, 138.13, 136.23 (d, J

= 8.0 Hz), 136.20 (d, J = 8.1 Hz), 133.64, 133.38, 130.37, 129.61, 129.53, 129.34,

128.53, 127.69, 124.11 (d, J = 3.4 Hz), 123.57 (d, J = 3.3 Hz), 116.59 (d, J = 21.5 Hz),

116.05 (d, J = 21.5 Hz), 30.88, 21.60. HRMS (ESI) m/z calcd for C28H22ClF2NO2SSe2+

[M+Na]+ 691.9250, found 691.9232.

(Z)-N-(2,3-bis((4-chlorophenyl)selanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbe

nzenesulfonamide (4ee)

Yellow oil liquid. Yield, 38%. IR (neat) 3445, 1645, 1369, 1270, 1172, 1093, 752 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.27 – 7.17 (m, 8H), 7.14 (d, J = 8.3 Hz, 2H), 7.11 – 7.05

(m, 4H), 6.54 (d, J = 6.7 Hz, 2H), 6.51 (s, 1H), 3.45 (s, 2H), 2.40 (s, 3H). 13C NMR (100

MHz, CDCl3) δ 144.59, 138.18, 136.24, 135.51, 134.71, 133.86, 133.35, 129.65,

129.58, 129.42, 129.11, 129.03, 128.02, 127.70, 127.15, 125.56, 125.40, 109.99,

33.85, 21.70. HRMS (ESI) m/z calcd for C28H22Cl3NO2SSe2+ [M+H]+ 701.8839, found

701.8811.



S21

(E)-N-(2,3-bis((4-chlorophenyl)selanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbe

nzenesulfonamide (4ee)

Yellow oil liquid. Yield, 19%. IR (neat) 3493, 1645, 1550, 1481, 1272, 1094, 750 cm-1.

1H NMR (400 MHz, CDCl3) δ 7.37 (d, J = 8.2 Hz, 2H), 7.27 – 7.23 (m, 5H), 7.18 (d, J =

8.3 Hz, 5H), 7.06 (d, J = 8.2 Hz, 2H), 6.81 (d, J = 8.5 Hz, 2H), 6.46 (s, 1H), 3.59 (s, 2H),

2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 144.60, 137.94, 135.03, 134.95, 134.32,

133.88, 133.81, 133.30, 130.53, 129.66, 129.56, 129.40, 129.24, 129.02, 128.55,

127.79, 127.69, 127.43, 30.76, 21.63. HRMS (ESI) m/z calcd for C28H22Cl3NO2SSe2+

[M+H]+ 701.8839, found 701.8810.

(Z)-N-(2,3-bis(o-tolylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4ef)

Yellow solid. Yield, 42%. M P, 107.7 – 110.1℃. IR (neat) 3454, 1640, 1490, 1365, 1172,

1092, 7512 cm-1.1H NMR (400 MHz, CDCl3) δ 7.33 (d, J = 7.4 Hz, 2H), 7.25 – 7.11 (m,

10H), 6.99 (dd, J = 22.4, 15.5 Hz, 2H), 6.68 (s, 1H), 6.63 (d, J = 7.7 Hz, 2H), 3.47 (s, 2H),

2.44 (s, 3H), 2.35 (s, 3H), 2.26 (s, 3H).13C NMR (100 MHz, CDCl3) δ 144.14, 141.46,

140.81, 138.38, 135.94, 134.10, 133.92, 132.95, 130.22, 130.16, 129.95, 129.54,

129.46, 129.23, 128.83, 128.68, 128.44, 127.82, 127.74, 127.45, 126.53, 126.36,

32.77, 22.77, 22.63, 21.61.HRMS (ESI) m/z calcd for C30H28ClNNaO2SSe2+

[M+Na]+683.9752, found 683.9758.
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(E)-N-(2,3-bis(o-tolylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4ef)

Yellow oil liquid. Yield, 21%. IR (neat) 3467, 1642, 1490, 1365, 1172, 1093, 750

cm-1.1H NMR (400 MHz, CDCl3) δ 7.48 (d, J = 7.1 Hz, 2H), 7.25 – 7.09 (m, 12H), 6.86 (d,

J = 7.2 Hz, 2H), 6.31 (s, 1H), 3.65 (s, 2H), 2.42 (s, 3H), 2.40 (s, 3H), 2.29 (s, 3H).13C

NMR (100 MHz, CDCl3) δ 144.25, 141.08, 139.84, 138.39, 134.74, 133.51, 133.29,

132.66, 130.51, 130.40, 129.94, 129.81, 129.56, 129.23, 128.87, 128.48, 127.98,

127.70, 127.37, 126.83, 126.75, 126.37, 29.69, 29.13, 22.47, 21.58.HRMS (ESI) m/z

calcd for C30H28ClNNaO2SSe2+ [M+Na]+683.9752, found 683.9751.

(Z)-N-(2,3-bis(m-tolylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4eg)

Yellow solid. Yield, 44%. M P, 123.5 – 124.3℃. IR (neat) 3446, 1638, 1489 1365, 1171,

1092, 776 cm-1.1H NMR (400 MHz, CDCl3) δ 7.34 (d, J = 7.3 Hz, 2H), 7.21 – 7.02 (m,

12H), 6.73 (d, J = 7.8 Hz, 2H), 6.63 (s, 1H), 3.55 (s, 2H), 2.43 (s, 3H), 2.29 (s, 3H), 2.27

(s, 3H).13C NMR (100 MHz, CDCl3) δ 144.11, 139.03, 138.78, 138.64, 135.76, 134.37,

134.11, 132.88, 132.15, 130.69, 129.53, 129.33, 129.28, 129.10, 128.95, 128.90,

128.81, 128.15, 127.71, 127.19, 33.16, 29.67, 21.62, 21.20.HRMS (ESI) m/z calcd for

C30H28ClNNaO2SSe2+ [M+Na]+683.9752, found 683.9760.
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(E)-N-(2,3-bis(m-tolylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4eg)

Yellow oil liquid. Yield, 22%. IR (neat) 3471, 1693, 1662, 1494, 1172, 1093, 776

cm-1.1H NMR (400 MHz, CDCl3) δ 7.32 (d, J = 7.3 Hz, 2H), 7.22 – 7.15 (m, 7H), 7.11 (d,

J = 7.8 Hz, 2H), 7.04 – 6.98 (m, 3H), 6.87 (d, J = 8.3 Hz, 2H), 6.56 (s, 1H), 3.63 (s, 2H),

2.41 (s, 3H), 2.32 (s, 3H), 2.25 (s, 3H).13C NMR (100 MHz, CDCl3) δ 144.33, 139.16,

138.63, 138.22, 134.07, 134.03, 133.66, 133.51, 130.49, 130.17, 129.92, 129.70,

129.59, 129.27, 129.19, 129.11, 128.90, 128.68, 128.64, 128.62, 128.17, 127.73,

30.43, 29.69, 21.59, 21.28.HRMS (ESI) m/z calcd for C30H28ClNNaO2SSe2+

[M+Na]+683.9752, found 683.9761.

(Z)-N-(2,3-bis(benzylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4eh)

White solid. Yield, 41%. M P, 125.3 – 127.1 ℃ . IR (neat) 3464, 1625, 1406 1362,

1171, 1093, 700 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.45 (d, J = 8.2 Hz, 2H), 7.29 – 7.16

(m, 12H), 7.15 – 7.10 (m, 2H), 7.00 (d, J = 8.7 Hz, 2H), 6.67 (s, 1H), 3.81 (s, 2H), 3.76 (s,

2H), 3.33 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 144.38, 138.66, 138.53,

137.58, 134.05, 133.02, 129.80, 129.66, 129.12, 129.04, 129.01, 128.95, 128.58,

128.50, 127.84, 127.49, 127.00, 126.92, 29.05, 28.95, 27.68, 21.63. HRMS (ESI) m/z

calcd for C30H28ClNO2SSe2+ [M+H]+ 661.9932, found 661.9929.
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(E)-N-(2,3-bis(benzylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4eh)

White solid. Yield, 41%. M P, 124.1 – 124.7 ℃ . IR (neat) 3451, 1645, 1363, 1268,

1173, 1093, 753 cm-1. 1H NMR (400 MHz, CDCl3) δ 7.31 (d, J = 8.2 Hz, 2H), 7.25 (d, J =

6.5 Hz, 2H), 7.22 – 7.17 (m, 10H), 7.11 (d, J = 8.6 Hz, 2H), 6.66 (d, J = 8.6 Hz, 2H), 6.41

(s, 1H), 3.91 (s, 2H), 3.67 (s, 2H), 3.09 (s, 2H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3)

δ 144.37, 138.79, 138.67, 138.17, 133.73, 133.22, 130.25, 129.65, 129.24, 129.11,

129.02, 129.00, 128.75, 128.52, 128.51, 127.79, 126.89, 126.77, 31.20, 28.38, 26.30,

21.63. HRMS (ESI) m/z calcd for C30H28ClNO2SSe2+ [M+H]+ 661.9932, found 661.9937.

(Z)-N-(2,3-bis(methylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf

onamide (4ei)

Yellow oil liquid. Yield, 51%. IR (neat) 3450, 1643, 1360, 1169, 1092, 746, 589 cm-1. 1H

NMR (400 MHz, CDCl3) δ 7.45 (d, J = 8.0 Hz, 2H), 7.25 – 7.21 (m, 4H), 7.06 (d, J = 8.5

Hz, 2H), 6.53 (s, 1H), 3.40 (s, 2H), 2.40 (s, 3H), 2.07 (s, 3H), 1.95 (s, 3H). 13C NMR (100

MHz, CDCl3) δ 144.32, 138.46, 133.99, 133.05, 131.93, 129.61, 128.97, 127.81,

124.64, 28.01, 21.61, 4.74, 4.39. HRMS (ESI) m/z calcd for C18H20ClNO2SSe2+ [M+H]+

509.9306, found 509.9298.

(E)-N-(2,3-bis(methylselanyl)prop-1-en-1-yl)-N-(4-chlorophenyl)-4-methylbenzenesulf
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onamide (4ei)

Yellow oil liquid. Yield, 26%. IR (neat) 3444, 1645, 1362, 1172, 1094, 752, 568 cm-1. 1H

NMR (400 MHz, CDCl3) δ 7.41 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 8.1 Hz, 4H), 7.01 (d, J =

8.6 Hz, 2H), 6.20 (s, 1H), 3.39 (s, 2H), 2.40 (s, 3H), 2.17 (s, 3H), 1.82 (s, 3H). 13C NMR

(100 MHz, CDCl3) δ 144.41, 139.36, 134.21, 133.68, 133.20, 129.66, 129.33, 128.34,

127.83, 125.08, 25.76, 21.63, 6.98, 5.06. HRMS (ESI) m/z calcd for C18H20ClNO2SSe2+

[M+H]+ 509.9306, found 509.9299.
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4. NMR Spectra for 4aa – 4qa
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5. NMR Spectra for 4eb – 4eg
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