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1. General Information

Unless otherwise stated, all commercial reagents were used as received. All solvents
were purchased as analytical grade. Flash column chromatography was performed us-
ing silica gel (60-A pore size, 32-63 pum, standard grade). Analytical thin-layer chro-
matography was performed using glass plates pre-coated with 0.25 mm 230-400 mesh
silica gel impregnated with a fluorescent indicator (254 nm). Thin layer chromatog-
raphy plates were visualized by exposure to ultraviolet light. Nuclear magnetic reso-
nance (NMR) spectra are recorded in parts per million from internal tetramethylsilane
on the & scale. 'H, '*C and "’F NMR spectra were recorded in CDCl; on a Bruker DRX-
400 spectrometer operating at 400 MHz, 100 MHz and 376 MHz respectively. All
chemical shift values are quoted in ppm and coupling constants quoted in Hz. High
resolution mass spectrometry (HRMS) spectra were obtained on a micrOTOF II Instru-
ment. Sulfonamides 1!!'and sulfonium salts 2[?! were prepared according to the reported liter-

ature procedures.

2. General Procedures and Characterization

o)
j\ Cs,CO; (2 equiv) N/U\Rz
S + R3—S@ > 8
R1/ u R? o EA, r.t., air R1/S‘(\4)4/S\R3
1 2 3-37

To a solution of sulfenamides 1 (0.2 mmol, 1.0 equiv) in EA (2 mL) was added
sulfonium salts 2 (0.3 mmol, 1.5 equiv), and Cs2CO3 (0.4 mmol, 2.0 equiv) under air
atmosphere. The reaction mixture was stirred at room temperature for 6 hours. After
completion of reaction monitored by TLC analysis, the reaction mixture was evaporated
under reduced pressure and the residue was purified directly by flash column chroma-
tography on silica gel (petroleum ether/ethyl acetate = 2:1) to give the corresponding

products 3-37.
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N-((4-((styryl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide (3): prepared ac-
cording to the general procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 2:1), colorless oil, 99% yield. 'H NMR (400 MHz, CDCls) § 8.21
—8.15 (m, 2H), 7.69 (d, J = 8.2 Hz, 2H), 7.46 — 7.41 (m, 1H), 7.40 — 7.34 (m, 2H), 7.33
—7.28 (m, 3H), 7.28 — 7.25 (m, 3H), 7.22 — 7.16 (m, 1H), 6.64 (d, J = 15.6 Hz, 1H),
6.45 (d, J=15.6 Hz, 1H), 3.33 — 3.23 (m, 1H), 3.15 — 3.05 (m, 1H), 2.85 — 2.71 (m,
2H), 2.40 (s, 3H), 1.88 — 1.78 (m, 4H); '*C NMR (100 MHz, CDCl3) § 176.7, 143.0,
136.8, 136.6, 130.72, 130.67, 130.6, 128.8, 128.7, 127.9, 127.8, 127.3, 127.1, 125.6,
124.3, 49.4, 32.0, 28.2, 22.4, 21.5; HRMS (ESI) calcd for C2sH2sNOS>" (M+H"):
434.1612, found: 434.1611.

N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)benzamide (4): prepared ac-
cording to the general procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 2:1), colorless oil, 89% yield. '1H NMR (400 MHz, CDCl3) § 8.11
(d, J=7.8 Hz, 2H), 7.72 (d, J = 7.8 Hz, 2H), 7.49 — 7.41 (m, 3H), 7.39 — 7.34 (m, 1H),
7.31(t,J=7.4Hz,2H), 7.24 — 7.16 (m, 4H), 7.15 - 7.08 (m, 1H), 6.56 (d, /= 15.5 Hz,
1H), 6.38 (d, J=15.6 Hz, 1H), 3.26 — 3.15 (m, 1H), 3.09 — 2.99 (m, 1H), 2.79 —2.63
(m, 2H), 1.81 —1.72 (m, 4H); '*C NMR (100 MHz, CDCl3) § 176.9, 136.8, 136.5, 134.1,
132.2,130.8,129.9, 128.8, 128.7, 127.91, 127.86, 127.2,127.1, 125.6, 124.3, 49.3, 32.0,
28.2,22.3; HRMS (ESI) calcd for C2sHasNOS> (M+H™): 420.1456, found: 420.1458.
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N-((4-(tert-butyl)phenyl)(4-((styryl)thio)butyl)-A*-sulfaneylidene)benzamide (5):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 98% yield. 'H NMR (400 MHz,
CDCl) 6 8.18 (d, J= 7.0 Hz, 2H), 7.72 (d, J = 8.5 Hz, 2H), 7.52 (d, J = 8.5 Hz, 2H),
7.43 (t,J=17.2 Hz, 1H), 7.37 (t, J= 7.3 Hz, 2H), 7.31 — 7.24 (m, 4H), 7.22 — 7.15 (m,
1H), 6.65 (d, J=15.6 Hz, 1H), 6.46 (d, J = 15.6 Hz, 1H), 3.34 — 3.25 (m, 1H), 3.15 —
3.05 (m, 1H), 2.86 — 2.74 (m, 2H), 1.91 — 1.79 (m, 4H), 1.32 (s, 9H); 3*C NMR (100
MHz, CDCI3) 6 176.8, 156.0, 136.8, 136.6, 130.72, 130.65, 128.77, 128.69, 127.86,
127.82, 127.11, 127.08, 127.0, 125.6, 124.3, 49.3, 35.1, 32.0, 31.1, 28.2, 22.5; HRMS
(ESI) calcd for C2o0H3aNOS,"™ (M+H"): 476.2076, found: 476.2072.

o]

N

OMe ll\ll Ph
SRS

N-((2-methoxyphenyl)(4-((styryl)thio)butyl)-A*-sulfaneylidene)benzamide (6):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 92% yield. '"H NMR (400 MHz,
CDCls) 6 8.28 — 8.20 (m, 2H), 7.81 (dd, J=7.8, 1.3 Hz, 1H), 7.52 — 7.35 (m, 5H), 7.31
—7.23 (m, 3H), 7.20 — 7.15 (m, 1H), 7.10 (t, /= 7.5 Hz, 1H), 6.97 (d, /= 8.2 Hz, 1H),
6.65 (d, J=15.6 Hz, 1H), 6.44 (d, J=15.6 Hz, 1H), 3.93 (s, 3H), 3.32 — 3.23 (m, 1H),
3.20 — 3.11 (m, 1H), 2.86 — 2.72 (m, 2H), 2.06 — 1.94 (m, 1H), 1.90 — 1.73 (m, 3H).;
3C NMR (100 MHz, CDCl3) § 176.9, 156.7, 136.9, 136.8, 133.1, 130.8, 128.9, 128.7,
127.8, 127.6, 127.5, 127.0, 125.6, 124.5, 122.0, 120.9, 111.6, 56.3, 46.6, 32.0, 28.2,
22.2; HRMS (ESI) caled for C26H2sNO»S," (M+H"): 450.1556, found: 450.1553.
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N-((4-((styryl)thio)butyl)(4-(trifluoromethyl)phenyl)-A*-sulfaneylidene)ben-
zamide (7): prepared according to the general procedure and purified by column chro-
matography (petroleum ether/ethyl acetate = 2:1), colorless oil, 71% yield. '"H NMR
(400 MHz, CDCIl3) 6 8.10 (d, /= 7.4 Hz, 2H), 7.82 (d, /= 8.2 Hz, 2H), 7.68 (d, /= 8.2

S4



Hz, 2H), 7.38 (t, J=7.2 Hz, 1H), 7.31 (t, J= 7.4 Hz, 2H), 7.23 — 7.15 (m, 4H), 7.12 (d,
J=6.4Hz, 1H), 6.56 (d, J= 15.5 Hz, 1H), 6.38 (d, J= 15.6 Hz, 1H), 3.25 — 3.13 (m,
1H), 3.13 — 3.00 (m, 1H), 2.79 — 2.63 (m, 2H), 1.89 — 1.70 (m, 4H); 3C NMR (100
MHz, CDCls) §177.1, 136.8, 136.0, 134.0 (q, J = 33.0 Hz), 128.9, 128.7, 128.1, 127.9,
127.6, 127.2, 126.9 (q, J = 273 Hz), 126.8 (q, J = 3.0 Hz), 49.1, 31.9, 28.2, 22.3; !°F
NMR (376 MHz, CDCls) & -63.0; HRMS (ESI) caled for CasHasFsNOS,™ (M+H):
488.1324, found: 488.1318.

N-((3-bromophenyl)(4-((styryl)thio)butyl)-A*-sulfaneylidene)benzamide (8):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 73% yield. '"H NMR (400 MHz,
CDCl) 6 8.18 (d, J = 7.0 Hz, 2H), 7.96 — 7.92 (m, 1H), 7.72 — 7.64 (m, 2H), 7.52 —
7.34 (m, 5H), 7.30 — 7.27 (m, 3H), 7.23 — 7.16 (m, 1H), 6.64 (d, /= 15.6 Hz, 1H), 6.47
(d, J=15.6 Hz, 1H), 3.32 — 3.22 (m, 1H), 3.18 — 3.07 (m, 1H), 2.87 — 2.72 (m, 2H),
1.93 — 1.79 (m, 4H); *C NMR (100 MHz, CDCl3) § 177.0, 136.8, 136.5, 136.2, 135.4,
131.3,131.1, 129.7, 128.9, 128.7, 128.0, 127.9, 127.1, 125.8, 125.6, 124.3, 123.9, 49.4,
31.9,28.2,22.4; HRMS (ESI) calcd for C25sH24BrNNaOS;" (M+Na"): 520.0375, found:
520.0374.

N-(naphthalen-2-yl(4-((styryl)thio)butyl)-A*-sulfaneylidene)benzamide (9): pre-
pared according to the general procedure A and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 88% yield. 'H NMR (400 MHz,
CDCl) 6 8.30 (s, 1H), 8.22 (d, J= 7.0 Hz, 2H), 7.96 (d, J = 8.6 Hz, 1H), 7.87 (t, J =
7.8 Hz, 2H), 7.79 (dd, J = 8.7, 1.5 Hz, 1H), 7.63 — 7.53 (m, 2H), 7.47 — 7.36 (m, 3H),
7.30 —7.21 (m, 4H), 7.20 — 7.14 (m, 1H), 6.61 (d, J=15.6 Hz, 1H), 6.42 (d, /= 15.6
Hz, 1H), 3.40 — 3.29 (m, 1H), 3.24 — 3.14 (m, 1H), 2.83 — 2.69 (m, 2H), 1.89 — 1.75 (m,
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4H); '3C NMR (100 MHz, CDCls) §177.0, 136.8, 136.6, 134.9, 132.9, 130.9, 130.4,
128.9, 128.7,128.1,127.91, 127.87, 127.6, 127.1, 125.6, 124.3, 122.0, 49.1, 32.0, 28.2,
22.4; HRMS (ESI) caled for C20H2sNOS," (M+H"): 470.1607, found: 470.1604.

N-((4-((styryl)thio)butyl)(thiophen-2-yl)-A*-sulfaneylidene)benzamide (10): pre-
pared according to the general procedure and purified by column chromatography (pe-
troleum ether/ethyl acetate = 2:1), yellow oil, 37% yield. 'H NMR (400 MHz, CDCls)
0 8.18 = 8.11 (m, 2H), 7.69 (dd, J= 5.1, 1.0 Hz, 1H), 7.60 (dd, J = 3.7, 1.0 Hz, 1H),
7.46 —7.41 (m, 1H), 7.37 (t, J= 7.3 Hz, 2H), 7.32 — 7.24 (m, 4H), 7.22 — 7.16 (m, 1H),
7.11(dd,J=5.0,3.8 Hz, 1H), 6.64 (d, /= 15.6 Hz, 1H), 6.46 (d, J=15.6 Hz, 1H), 3.57
—3.45 (m, 1H), 3.30 — 3.19 (m, 1H), 2.86 — 2.72 (m, 2H), 1.88 — 1.77 (m, 4H); 1*C
NMR (100 MHz, CDCl3) & 176.9, 136.8, 136.2, 133.7, 133.2, 132.9, 131.0, 128.9,
128.7, 128.0, 127.9, 127.7, 127.1, 125.6, 124.3, 51.3, 31.9, 28.1, 22.3; HRMS (ESI)
calcd for C23H23NNaOS;" (M+Na"): 448.0834, found: 448.0837.

Me

N™ ~O
1l

Saiae
2-methyl-N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)benzamide  (11):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 57% yield. '"H NMR (400 MHz,
CDCl) & 8.04 — 7.95 (m, 2H), 7.83 — 7.76 (m, 2H), 7.59 — 7.48 (m, 3H), 7.33 — 7.23
(m, 6H), 7.23 —7.16 (m, 1H), 6.64 (d,J=15.6 Hz, 1H), 6.45 (d, /= 15.5 Hz, 1H), 3.41
—3.22 (m, 1H), 3.20 — 3.06 (m, 1H), 2.92 — 2.66 (m, 2H), 2.39 (s, 3H), 1.91 — 1.77 (m,
4H); *C NMR (100 MHz, CDCls) § 176.9, 141.0, 136.9, 134.2, 133.8, 132.2, 129.9,

128.9, 1287, 128.6, 127.8, 127.2, 127.1, 125.6, 124.4, 49.3, 32.0, 28.2, 22.3, 21.6;
HRMS (ESI) calcd for CasHagNOS, ™ (M+H™): 434.1607, found: 434.1605.
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N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)-4-(trifluoromethyl)ben-

zamide (12): prepared according to the general procedure and purified by column chro-
matography (petroleum ether/ethyl acetate = 2:1), colorless oil, 89% yield. 'H NMR
(400 MHz, CDCl3) & 8.28 (d, J = 8.0 Hz, 2H), 7.86 — 7.75 (m, 2H), 7.64 (d, J= 8.0 Hz,
2H), 7.60 — 7.50 (m, 3H), 7.33 — 7.24 (m, 4H), 7.24 — 7.17 (m, 1H), 6.64 (d, J = 15.5
Hz, 1H), 6.46 (d, J = 15.5 Hz, 1H), 3.39 — 3.24 (m, 1H), 3.19 — 3.10 (m, 1H), 2.88 —
2.73 (m, 2H), 1.95 — 1.75 (m, 4H); 3C NMR (100 MHz, CDCl3) § 175.4, 139.8, 136.8,
133.6, 132.5, 132.1, 130.0, 129.1, 128.7, 128.0, 127.1, 125.6, 124.8 (q, J = 3.6 Hz),
124.2,122.8,49.4,31.9,28.2,22.3; ’F NMR (376 MHz, CDCl5) § -62.6; HRMS (ESI)
calcd for Ca6HosF3NOS, ™ (M+H): 488.1324, found: 488.1320.
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N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)isonicotinamide (13): pre-
pared according to the general procedure and purified by column chromatography (pe-
troleum ether/ethyl acetate = 2:1), colorless oil, 82% yield. '"H NMR (400 MHz, CDCl;)
06 8.68 (d, J=4.6 Hz, 2H), 7.97 (d, /= 4.7 Hz, 2H), 7.80 (d, /= 7.0 Hz, 2H), 7.62 —
7.50 (m, 3H), 7.33 — 7.24 (m, 4H), 7.24 — 7.16 (m, 1H), 6.64 (d, /= 15.5 Hz, 1H), 6.46
(d, J=15.5 Hz, 1H), 3.39 — 3.25 (m, 1H), 3.20 — 3.09 (m, 1H), 2.87 — 2.75 (m, 2H),
1.92 — 1.78 (m, 4H); *C NMR (100 MHz, CDCl3) § 174.8, 149.9, 143.7, 136.8, 133.2,

132.6, 130.4, 130.1, 128.7, 128.1, 127.4, 127.2, 125.7, 124.1, 122.7, 49.4, 31.9, 28.1,
22.3; HRMS (ESI) caled for CasHasN20Sy™ (M+H™): 421.1403, found: 421.1408.
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N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)thiophene-2-carboxamide
(14): prepared according to the general procedure and purified by column chromatog-
raphy (petroleum ether/ethyl acetate = 2:1), yellow oil, 97% yield. 'H NMR (400 MHz,
CDCl3) 6 7.81 —7.70 (m, 3H), 7.55 — 7.45 (m, 3H), 7.35 (s, 1H), 7.32 — 7.21 (m, 4H),
7.21 —7.13 (m, 1H), 7.05 — 6.99 (m, 1H), 6.63 (d, J=15.6 Hz, 1H), 6.44 (d, J=15.5
Hz, 1H), 3.32 -3.18 (m, 1H), 3.15—-3.01 (m, 1H), 2.83 — 2.69 (m, 2H), 1.86 — 1.77 (m,
4H); 3C NMR (100 MHz, CDCl3) § 172.1, 141.6, 136.8, 133.9, 132.3, 130.1 129.9,

129.4,128.7,127.9,127.3,127.2,127.1 125.,124.3,49.6, 31.9, 28.1, 22.3; HRMS (ESI)
calcd for C23H24NOS3;" (M+H"): 426.1015, found: 426.1009.

Is
1

Me

4-methyl-N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)benzenesulfona-

mide (15): prepared according to the general procedure and purified by column chro-
matography (petroleum ether/ethyl acetate = 2:1), yellow oil, 84% yield. "H NMR (400
MHz, CDCl3) 6 7.52 (d, /= 8.0 Hz, 2H), 7.43 (d, /= 8.1 Hz, 2H), 7.29 — 7.21 (m, 6H),
7.19 —7.16 (m, 1H), 7.13 (d, J= 7.9 Hz, 2H), 6.63 (d, J = 15.6 Hz, 1H), 6.40 (d, J =
15.6 Hz, 1H), 3.18 —3.07 (m, 2H), 2.66 — 2.51 (m, 2H), 2.35 (s, 3H), 2.31 (s, 3H), 1.82
—1.60 (m, 2H), 1.49 (s, 2H); *C NMR (100 MHz, CDCls) § 142.0, 141.5, 138.4, 137.1,
132.6, 129.8, 129.7, 129.6, 128.7, 127.1, 126.9, 125.6, 125.5, 124.9, 49.1, 32.0, 27.0,
26.3, 21.5, 21.3; HRMS (ESI) calcd for C26H20NO2S3Na” (M+Na*): 506.1253, found:
506.1249.
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N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)pivalamide (16): prepared ac-
cording to the general procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 2:1), colorless oil, 97% yield. '"H NMR (400 MHz, CDCIl3) & 7.54
—7.50 (m, 2H), 7.24 — 7.19 (m, 6H), 7.15 — 7.09 (m, 1H), 6.57 (d, J = 15.6 Hz, 1H),
6.38 (d, J=15.6 Hz, 1H), 3.09 — 2.99 (m, 1H), 2.97 — 2.87 (m, 1H), 2.74 — 2.66 (m,
2H), 2.32 (s, 3H), 1.74 — 1.65 (m, 4H), 1.16 (s, 9H); '*C NMR (100 MHz, CDCls) &
190.3,136.9, 131.2, 130.5, 128.7, 127.8, 127.07, 127.05, 125.5, 124.4, 48.8, 40.1, 32.0,
28.7, 28.2, 22.1, 21.5; HRMS (ESI) caled for C24H31NNaOS;" (M+Na"): 436.1739
found: 436.1732.

2,2,2-Trifluoro-N-(phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)acetamide

(17): prepared according to the general procedure and purified by column chromatog-
raphy (petroleum ether/ethyl acetate = 2:1), colorless oil, 56% yield. 'H NMR (400
MHz, CDCl3) 6 7.75 (d, J=7.0 Hz, 2H), 7.65 — 7.51 (m, 3H), 7.33 — 7.24 (m, 4H), 7.23
—7.14 (m, 1H), 6.62 (d, J = 15.6 Hz, 1H), 6.46 (d, J = 15.6 Hz, 1H), 3.37 — 3.26 (m,
1H), 3.21 — 3.09 (m, 1H), 2.88 — 2.68 (m, 2H), 1.84 — 1.75 (m, 4H); 3C NMR (100
MHz, CDCls) 6 167.0 (g, J = 35.1 Hz) ,136.7, 133.2, 131.3, 130.3, 128.7, 128.2, 127.5,
127.2,125.6,124.0,117.1 (q,J=287.7 Hz), 49.6, 31.8,28.0, 22.1; "’F NMR (376 MHz,
CDCls) & -73.3; HRMS (ESI) calcd for CaoHziFsNOS, (M+H"): 428.0960, found:
428.0959.

_Piv
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N-(methyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)pivalamide (18): prepared ac-
cording to the general procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 2:1), colorless oil, 48% yield. '"H NMR (400 MHz, CDCl3) & 7.31-
7.26 (m, 4H), 7.23 - 7.18 (m, 1H), 6.67 (d, J=15.5 Hz, 1H), 6.49 (d, J=15.6 Hz, 1H),
3.10 - 3.03 (m, 1H), 2.92 — 2.80 (m, 3H), 2.61 (s, 3H), 1.91 — 1.84 (m, 4H), 1.19 (s,

9H); *C NMR (100 MHz, CDCls) § 190.9, 136.8, 128.7, 127.9, 127.1, 125.6, 124.2,
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45.6, 39.8, 32.0, 29.6, 28.6, 28.1, 22.1; HRMS (ESI) caled for CigH27NNaOS,"
(M+Na"): 360.1426, found: 360.1422.

O

N

N Ph
/@/S\/S\/\Q\
Me CO,Me

Methyl-4-(2-((4-(N-benzoyl-S-(p-tolyl)sulfinimidoyl)butyl)thio)vinyl)benzoate

(19): prepared according to the general procedure and purified by column chromatog-
raphy (petroleum ether/ethyl acetate = 2:1), yellow oil, 99% yield. '"H NMR (400 MHz,
CDCl) 6 8.18 — 8.14 (m, 2H), 7.94 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.1 Hz, 2H), 7.42
(d, /J=17.3 Hz, 1H), 7.38 (d, /= 7.8 Hz, 2H), 7.31 (d, /= 2.9 Hz, 2H), 7.29 (d, /=3.0
Hz, 2H), 6.82 (d, J=15.6 Hz, 1H), 6.41 (d, J=15.6 Hz, 1H), 3.89 (s, 3H), 3.32 — 3.23
(m, 1H), 3.15 — 3.05 (m, 1H), 2.87 — 2.75 (m, 2H), 2.38 (s, 3H), 1.87 — 1.79 (m, 4H);
3C NMR (100 MHz, CDCl3) § 176.8, 166.9, 143.1, 141.2, 136.5, 130.8, 130.6, 130.1,
128.8,128.1,127.8,127.3,125.7,125.2,52.1,49.3,31.8, 28.1, 22.4, 21.5; HRMS (ESI)
calcd for C2sH3oNO3S," (M+H™): 492.1662, found: 492.1654.

N-N-((4-((4-chlorostyryl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide (20):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 90% yield. '"H NMR (400 MHz,
CDCl3) 6 8.17 (d, J= 6.9 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H), 7.48 — 7.29 (m, 5H), 7.25
(d, J=10.2 Hz, 2H), 7.18 (d, J = 8.7 Hz, 2H), 6.63 (d, J = 15.6 Hz, 1H), 6.39 (d, J =
15.6 Hz, 1H), 3.35 — 3.20 (m, 1H), 3.18 — 3.03 (m, 1H), 2.86 — 2.71 (m, 2H), 2.41 (s,
3H), 1.87 — 1.80 (m, 4H); >*C NMR (100 MHz, CDCl3) § 176.8, 143.0, 136.6, 134.9,
131.9,130.7, 130.6, 129.8, 128.8, 127.9, 127.8, 127.6, 127.3, 126.9, 126.0, 122.8, 49.3,
31.7,28.0,22.4,21.5; HRMS (ESI) caled for C26H27CINOS, " (M+H™): 468.1217, found:
468.1212.
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N-((4-((2-chlorostyryl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide  (21):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 84% yield. 'H NMR (400 MHz,
CDCl3) 6 8.21 — 8.14 (m, 2H), 7.73 — 7.65 (m, 2H), 7.46 — 7.29 (m, 7H), 7.21 — 7.15
(m, 1H), 7.14 - 7.08 (m, 1H), 6.80 — 6.73 (m, 1H), 6.71 — 6.65 (m, 1H), 3.36 — 3.23 (m,
1H), 3.16 — 3.05 (m, 1H), 2.89 — 2.74 (m, 2H), 2.39 (s, 3H), 1.89 — 1.80 (m, 4H); '*C
NMR (100 MHz, CDCl3) 6 176.8, 143.0, 136.6, 134.9, 131.9, 130.7, 130.6, 129.8, 128.8,
127.9, 127.8, 127.6, 127.3, 126.9, 126.0, 122.8, 49.3, 31.7, 28.0, 22.4, 21.5; HRMS
(ESI) calcd for C26H27CINOS, " (M+H'): 468.1217, found: 468.1212.

N-((4-((2-bromostyryl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide  (22):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 84% yield. 'TH NMR (400 MHz,
CDCl) 6 8.13 —8.06 (m, 2H), 7.60 (d, J = 8.2 Hz, 2H), 7.42 (dd, J = 8.0, 0.8 Hz, 1H),
7.37—17.25 (m, 4H), 7.22 (d, J= 8.1 Hz, 2H), 7.13 (t, J = 7.5 Hz, 1H), 6.98 — 6.89 (m,
1H), 6.63 (d, J= 15.5 Hz, 1H), 6.55 (d, J = 15.5 Hz, 1H), 3.25 - 3.14 (m, 1H), 3.07 —
2.97 (m, 1H), 2.79 — 2.67 (m, 2H), 2.30 (s, 3H), 1.82 — 1.69 (m, 4H); *C NMR (100
MHz, CDCl3) 6 176.7, 143.0, 136.6, 136.57, 133.0, 130.7, 130.6, 130.6, 128.8, 128.2,
127.8, 127.7, 127.6, 127.3, 126.2, 125.2, 122.7, 49.3, 31.6, 27.9, 22.4, 21.5; HRMS
(ESI) calcd for C26H27BrNOS," (M+H™): 512.0712, found: 512.0706.
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N-((4-((2-phenylprop-1-en-1-yl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)ben-
zamide (23): prepared according to the general procedure and purified by column chro-
matography (petroleum ether/ethyl acetate = 2:1), colorless oil, 49% yield. '"H NMR
(400 MHz, CDCl3) 6 8.17 (d, J= 6.7 Hz, 2H), 7.68 (d, /= 8.2 Hz, 2H), 7.42 (d, J=7.2
Hz, 1H), 7.40 — 7.34 (m, 2H), 7.34 — 7.27 (m, 6H), 7.24 - 7.18 (m, 1H), 6.21 (d, J=1.2
Hz, 1H), 3.35 - 3.23 (m, 1H), 3.15 - 3.04 (m, 1H), 2.83 — 2.69 (m, 2H), 2.39 (s, 3H),
2.09 (s, 3H), 1.84 — 1.78 (m, 4H); 1*C NMR (100 MHz, CDCl3) § 176.7, 142.9, 141.8,
136.6,134.4, 130.7, 130.65, 130.6, 128.8, 128.4,127.8, 127.3, 126.8, 125.1, 122.8, 49.3,
33.5,29.1, 22.1, 21.5, 17.7, HRMS (ESI) calcd for C27H30NOS," (M+H"): 448.1763,
found: 448.1759.
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N-((4-((2,2-diphenylvinyl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide (24):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 83% yield. 'H NMR (400 MHz,
CDCl) 6 8.18 (d, J = 7.2 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 7.44 — 7.33 (m, 5H), 7.33
—7.20 (m, 8H), 7.18 (d, J=7.1 Hz, 2H), 6.49 (s, 1H), 3.30 — 3.18 (m, 1H), 3.11 — 3.01
(m, 1H), 2.81 — 2.65 (m, 2H), 2.36 (s, 3H), 1.84 — 1.72 (m, 4H); *C NMR (100 MHz,
CDCl3) 6 176.8, 143.0, 141.7, 139.5, 139.3, 136.6, 130.8, 130.6, 129.7, 128.8, 128.4,
128.3,127.8,127.6,127.4,127.0, 125.3,49.3, 34.1, 28.9,22.2,21.5; HRMS (ESI) calcd
for C3H3NOS," (M+H"): 510.1920, found: 510.1915.
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4-((E)-2-((4-(V-benzoyl-S-(p-tolylsulfinimidoyl)butyl)thio)vinyl)benzyl  2-(4-
isobutylphenyl)propanoate (25): prepared according to the general procedure and pu-
rified by column chromatography (petroleum ether/ethyl acetate = 2:1), colorless oil,

55% yield. "H NMR (400 MHz, CDCl3) 8 8.17 (d, J = 7.3 Hz, 2H), 7.69 (d, J= 7.9 Hz,
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2H), 7.46 — 7.40 (m, 1H), 7.40 — 7.35 (m, 2H), 7.31 (d, /= 7.8 Hz, 2H), 7.22 - 7.11 (m,
6H), 7.08 (d, J=7.7 Hz, 2H), 6.63 (d, J = 15.5 Hz, 1H), 6.42 (d,J= 15.5 Hz, 1H), 5.12
—4.99 (m, 2H), 3.73 (q, J= 7.0 Hz, 1H), 3.34 — 3.22 (m, 1H), 3.16 — 3.04 (m, 1H), 2.85
—2.72 (m, 2H), 2.44 (d, J=7.1 Hz, 2H), 2.40 (s, 3H), 1.88 — 1.80 (m, 5H), 1.49 (d, J =
7.1 Hz, 3H), 0.89 (d, J = 6.5 Hz, 6H); '3C NMR (100 MHz, CDCl3) & 176.9, 174.7,
143.2,140.7, 137.7, 136.8, 136.7, 134.9, 130.9, 130.7, 129.4, 128.9, 128.4, 127.9, 127.4,
127.33,127.30, 125.7, 124.9, 66.2, 49.5, 45.3,45.1, 32.1,30.3, 28.3,22.51,22.48, 21.6,
18.5; HRMS (ESI) caled for C22H21N202S" (M+H™): 652.2914, found: 652.2910.
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N-((4-((phenylethynyl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide  (27):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 81% yield. '"H NMR (400 MHz,
CDCI3) 6 8.17 (d, J= 7.0 Hz, 2H), 7.68 (d, J = 8.2 Hz, 2H), 7.45 — 7.34 (m, 5H), 7.32
—7.24 (m, SH), 3.35-3.25 (m, 1H), 3.16 — 3.06 (m, 1H), 2.84 — 2.69 (m, 2H), 2.38 (s,
3H), 1.99 — 1.80 (m, 4H); '*C NMR (100 MHz, CDCls) § 176.8, 143.0, 136.6, 131.5,
130.8,130.6, 128.8, 128.4, 128.2, 127.8, 127.3, 123.2,93.5, 78.7,49.3, 34.9, 28.1, 21.9,
21.5; HRMS (ESI) caled for C26H26NONaS," (M+H"): 432.1450, found: 432.1454.
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N-((4-(((4-methoxyphenyl)ethynyl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)ben-
zamide (28): prepared according to the general procedure and purified by column chro-
matography (petroleum ether/ethyl acetate = 2:1), yellow oil, 75% yield. "H NMR (400
MHz, CDCl3) 6 8.20 — 8.14 (m, 2H), 7.69 (d, J= 8.2 Hz, 2H), 7.43 (t,J = 7.2 Hz, 1H),
7.40 —7.28 (m, 6H), 6.80 (d, /= 8.7 Hz, 2H), 3.78 (s, 3H), 3.36 — 3.26 (m, 1H), 3.16 —
3.07 (m, 1H), 2.82 — 2.68 (m, 2H), 2.39 (s, 3H), 1.98 — 1.82 (m, 4H); '3C NMR (100
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MHz, CDCl3) 6 176.7, 159.7, 143.0, 136.6, 133.5, 130.72, 130.67, 130.6, 128.8, 127.8,
127.3, 115.3, 114.0, 93.3, 76.7, 55.3, 49.3, 35.0, 28.1, 22.0, 21.5; HRMS (ESI) calcd
for C27H2sNO2S," (M+H™): 462.1556, found: 462.1551.

Br

N-((4-(((4-bromophenyl)ethynyl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)ben-
zamide (29): prepared according to the general procedure and purified by column chro-
matography (petroleum ether/ethyl acetate = 2:1), colorless oil, 72% yield. '"H NMR
(400 MHz, CDC13) 6 8.17 (d, /= 6.9 Hz, 2H), 7.70 (d, /= 7.9 Hz, 2H), 7.49 — 7.35 (m,
5H), 7.32 (d,J= 8.0 Hz, 2H), 7.27 — 7.22 (m, 2H), 3.42 — 3.25 (m, 1H), 3.23 —3.06 (m,
1H), 2.92 — 2.68 (m, 2H), 2.41 (s, 3H), 2.03 — 1.81 (m, 4H); *C NMR (100 MHz,
CDCI3) 6 176.8, 143.1, 136.6, 132.9, 131.6, 130.8, 130.62, 130.60, 128.8, 127.8, 127.3,
122.4, 122.2, 92.4, 80.3, 49.3, 34.9, 28.1, 22.0, 21.5; HRMS (ESI) calcd for
C26H2sBrNOS, "™ (M+H"): 510.0555, found: 510.0552.

N-(p-tolyl(4-(((4-(trifluoromethyl)phenyl)ethynyl)thio)butyl)-A*-sulfaneyli-
dene)benzamide (30): prepared according to the general procedure and purified by
column chromatography (petroleum ether/ethyl acetate = 2:1), colorless oil, 56% yield.
"H NMR (400 MHz, CDCl3) § 8.10 (d, J = 7.1 Hz, 2H), 7.62 (d, J = 8.1 Hz, 2H), 7.44
(d, J=8.2 Hz, 2H), 7.40 — 7.33 (m, 3H), 7.29 (t, J= 7.3 Hz, 2H), 7.23 (d, J = 8.0 Hz,
2H), 3.30 - 3.18 (m, 1H), 3.10 — 2.99 (m, 1H), 2.80 — 2.66 (m, 2H), 2.31 (s, 3H), 1.94
—1.75 (m, 4H); >*C NMR (100 MHz, CDCl3) § 176.7, 143.1, 136.5, 131.3, 130.8, 130.6,
129.6 (q, J = 32.7 Hz), 128.8, 127.3, 127.0, 125.3 (q, J = 3.8 Hz), 122.6, 92.4, 82.2,
493, 34.9, 28.1, 22.0, 21.5; 'F NMR (376 MHz, CDCl3) § -62.7; HRMS (ESI) calcd
for C27H2sFsNOS," (M+H"): 500.1324, found: 500.1320.
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N-((4-(((4-cyanophenyl)ethynyl)thio)butyl)(p-tolyl)-A4-sulfaneylidene)ben-
zamide (31): prepared according to the general procedure and purified by column chro-
matography (petroleum ether/ethyl acetate = 2:1), yellow oil, 46% yield. "TH NMR (400
MHz, CDCl3) 6 8.17 (d, /= 7.0 Hz, 2H), 7.70 (d, J = 7.9 Hz, 2H), 7.55 (d, /= 8.1 Hz,
2H), 7.46 — 7.30 (m, 7H), 3.39 — 3.23 (m, 1H), 3.20 — 3.05 (m, 1H), 2.90 — 2.74 (m,
2H), 2.41 (s, 3H), 2.07 — 1.84 (m, 4H); >*C NMR (100 MHz, CDCls) & 176.8, 143.1,
136.5, 132.0, 131.4, 130.8, 130.61, 130.58, 128.7, 128.1, 127.8, 127.3, 118.5, 111.0,
92.4,84.9,49.3, 35.0, 28.1, 22.0, 21.5; HRMS (ESI) calcd for C27H25N>08S," (M+H"):
457.1403, found: 457.1400.
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Methyl-4-(((4-(N-benzoyl-S-(p-tolyl)sulfinimidoyl)butyl)thio)ethynyl)benzoate
(32): prepared according to the general procedure and purified by column chromatog-
raphy (petroleum ether/ethyl acetate = 2:1), colorless oil, 72% yield. 'H NMR (400
MHz, CDCl) 6 8.18 (dd, J=8.2, 1.3 Hz, 2H), 7.97 — 7.92 (m, 2H), 7.69 (d, J = 8.2 Hz,
2H), 7.46 — 7.34 (m, 5H), 7.31 (d, J = 8.1 Hz, 2H), 3.90 (s, 3H), 3.36 — 3.25 (m, 1H),
3.17-3.07 (m, 1H), 2.88 —2.73 (m, 2H), 2.39 (s, 3H), 2.00 — 1.82 (m, 4H); *C NMR
(100 MHz, CDCI3) & 176.7, 166.5, 143.1, 130.9, 130.8, 130.6, 129.5, 129.2, 128.8,
127.8, 127.3, 93.1, 82.9, 52.2, 49.3, 34.9, 28.1, 21.9, 21.5; HRMS (ESI) calcd for
C2sH2sNO3S," (M+H"): 490.1505, found: 490.1502.
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N-((4-(((3,5-dimethoxyphenyl)ethynyl)thio)butyl)(p-tolyl)-A*-sulfaneyli-
dene)benzamide (33): prepared according to the general procedure and purified by
column chromatography (petroleum ether/ethyl acetate = 2:1), colorless oil, 99% yield.
'H NMR (400 MHz, CDCl3) & 8.16 (d, J = 7.4 Hz, 2H), 7.67 (d, J = 7.9 Hz, 2H), 7.58
—7.15 (m, 6H), 6.67 (d, J = 2.6 Hz, 1H), 6.45 (d, J=2.6 Hz, 1H), 3.82 (s, 3H), 3.78 (s,
3H), 3.27 - 3.19 (m, 1H), 3.10 — 3.00 (m, 1H), 2.86 — 2.73 (m, 2H), 2.39 (s, 3H), 1.91
—1.75 (m, 2H), 1.66 — 1.54 (m, 2H); *C NMR (100 MHz, CDCl3) § 176.6, 161.3, 160.6,
142.9,136.7, 130.9, 130.6, 130.5, 129.6, 128.7, 127.8, 127.3, 116.0, 109.4, 100.4, 82.6,
81.6, 56.1, 55.5, 49.4, 34.1, 28.1, 22.3, 21.5; HRMS (ESI) calcd for C2sH30NO3S>"
(M+H"): 492.1662, found: 492.1656.

N-((4-((thiophen-3-ylethynyl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide
(34): prepared according to the general procedure and purified by column chromatog-
raphy (petroleum ether/ethyl acetate = 2:1), colorless oil, 75% yield. 'H NMR (400
MHz, CDCl3) 6 8.17 (d, J= 6.7 Hz, 2H), 7.69 (d, J = 7.9 Hz, 2H), 7.48 — 7.35 (m, 4H),
7.31(d,J=7.9 Hz, 2H), 7.25 - 7.21 (m, 1H), 7.08 (d, /= 5.0 Hz, 1H), 3.37 — 3.21 (m,
1H), 3.21 — 3.04 (m, 1H), 2.85 — 2.66 (m, 2H), 2.40 (s, 3H), 1.97 — 1.83 (m, 4H); 1*C
NMR (100 MHz, CDCl3) 6 176.7, 143.0, 136.6, 130.8, 130.6, 130.0, 129.4, 128.8, 127.8,
127.3, 125.4, 122.2, 88.4, 78.1, 49.3, 34.9, 28.1, 22.0, 21.5; HRMS (ESI) calcd for
C24H23NNaOS;" (M+Na'): 460.0834, found: 460.0829.
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N-(p-tolyl(4-(p-tolylthio)butyl)-A*-sulfaneylidene)benzamide (35): prepared ac-
cording to the general procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 2:1), colorless oil, 50% yield. "H NMR (400 MHz, CDCls) & 8.16
(d, J=6.8 Hz, 2H), 7.66 (d, J=7.9 Hz, 2H), 7.47 — 7.30 (m, 5H), 7.21 (d, J = 7.9 Hz,
2H), 7.08 (d, J=7.8 Hz, 2H), 3.29 — 3.18 (m, 1H), 3.10 — 2.99 (m, 1H), 2.90 — 2.81 (m,
2H), 2.41 (s, 3H), 2.31 (s, 3H), 1.82 — 1.71 (m, 4H); '*C NMR (100 MHz, CDCls) &
176.7, 143.0, 136.62, 136.56, 131.9, 130.7, 130.6, 130.5, 129.8, 128.8, 127.8, 127.3,
49.3, 33.9, 27.9, 22.3, 21.5, 21.1; HRMS (ESI) caled for CasHsNOS, (M+H):
422.1607, found: 422.1605.

N-((4-((3-methoxyphenyl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide (36):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), yellow oil, 58% yield. 'H NMR (400 MHz, CDCls)
0 8.16 (d, J=7.0 Hz, 2H), 7.66 (d, J = 8.2 Hz, 2H), 7.45 — 7.34 (m, 3H), 7.31 (d, J =
8.1 Hz, 2H), 7.24 — 7.14 (m, 2H), 6.93 — 6.79 (m, 2H), 3.85 (s, 3H), 3.32 — 3.18 (m,
1H), 3.12 — 3.00 (m, 1H), 2.93 —2.79 (m, 2H), 2.39 (s, 3H), 1.86 — 1.69 (m, 4H); '*C
NMR (100 MHz, CDCl3) 6 176.7, 157.6, 142.9, 136.6, 130.7, 130.6, 130.2, 128.8, 127.8,
127.6,127.3,123.7,121.1, 110.7, 55.8,49.3, 31.5, 27.8, 22.4, 21.5; HRMS (ESI) calcd
for C25sH23NO2S>" (M+H): 438.1556, found: 438.1553.
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N-((4-((2-bromophenyl)thio)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide (37):
prepared according to the general procedure and purified by column chromatography
(petroleum ether/ethyl acetate = 2:1), colorless oil, 41% yield. 'H NMR (400 MHz,
CDCl3) 6 8.17 (d, J = 7.4 Hz, 2H), 7.68 (d, J = 7.9 Hz, 2H), 7.53 (d, /= 7.9 Hz, 1H),
7.47—7.35 (m, 3H), 7.32 (d, J=7.9 Hz, 2H), 7.28 — 7.17 (m, 2H), 7.06 — 7.00 (m, 1H),
3.37-3.20 (m, 1H), 3.17 - 3.03 (m, 1H), 3.01 — 2.84 (m, 2H), 2.41 (s, 3H), 1.90 — 1.78
(m, 4H); 3C NMR (100 MHz, CDCls) § 176.7, 143.0, 137.3, 136.6, 133.1, 130.7,
130.60, 130.57, 128.8, 128.5,127.84,127.81, 127.3, 126.9, 123.9,49.3,32.4,27.2,22.5,
21.5. HRMS (ESI) calcd for C24H24BrNNaOS," (M+Na"): 508.0375, found: 508.0380.

3. Scale-Up Experiment

Jig
X [ ! e
So .S "standard cond:t/ons"\ d
N” “Ph + Y > \st =
H OTf 5.0 mmol scale
Me’ 6h Me
b 2a 3,89% (1.93 g)

To a solution of of sulfenamides 1 (5 mmol, 1.0 equiv) in EA (2 mL) was added
sulfonium salts 2 (7.5 mmol, 1.5 equiv), and Cs2CO3 (0.4 mmol, 2.0 equiv) under air
atmosphere. The reaction mixture was stirred at room temperature for 6 hours. After
completion of reaction monitored by TLC analysis, the reaction mixture was evaporated
under reduced pressure and the residue was purified directly by flash column chroma-
tography on silica gel (petroleum ether/ethyl acetate = 2:1) to give the corresponding
product 3 (1.93 g, 89%)).

4. Synthetic Applications

o) Ph
[I\lj)]\ph PhI(OAc), (@) N O\\/,NH
S S (NH,4),CO S S A
\HZ 4 4)2V03 - \9:
MeOH, r.t.
Me Me
3 38,61%

To a solution of 3 (0.1 mmol) in MeOH (5 mL) was added (NH4)>COs3 (0.15 mmol)
and PhI(OAc): (0.2 mmol). The mixture was stirred at room temperature for overnight.

After completion of reaction as monitored by TLC analysis, the reaction mixture was
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evaporated under reduced pressure and the residue was purified by flash column chro-
matography on silica gel (petroleum ether/ethyl acetate =4:1) to give the corresponding

product 34.

((4-(2-phenylvinylsulfonimidoyl)butyl)(p-tolyl)-A*-sulfaneylidene)benzamide
(38): purified by column chromatography (petroleum ether/ethyl acetate = 4:1), color-
less oil, 61% yield. '"H NMR (400 MHz, CDCls) & 8.15 (d, J= 7.5 Hz, 2H), 7.67 (d, J
=8.0 Hz, 2H), 7.53 — 7.46 (m, 3H), 7.45 — 7.30 (m, 4H), 6.89 (d, J=15.3 Hz, 1H), 3.30
—3.19 (m, 1H), 3.18 — 3.03 (m, 3H), 2.40 (s, 3H), 2.05 - 1.93 (m, 2H), 1.91 — 1.77 (m,
2H); 3C NMR (100 MHz, CDCls) & 176.8, 144.0, 143.1, 136.5, 132.4, 131.2, 130.8,
130.6, 130.4, 129.2, 128.8, 128.6, 127.8, 127.7, 127.2, 55.6, 49.2 22.2 22.1, 21.5;
HRMS (ESI) caled for C26H29N202S2" (M+H"): 465.1665, found: 465.1663.
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rt, 1h
17 39, 75%

To a solution of 17 (0.1 mmol, 1 equiv) in methanol (2 mL) in a room temperature water bath
was added 1 M KOH (1 mL). After 1.5 hour at room temperature, the reaction mixture was
extracted with CH,Cl; for three times. The combined organic layers were washed with brine,
dried over sodium sulfate, and concentrated under reduced pressure to give the crude NH-free
sulfilimine, which was used for next step immediately without any purification.

To a solution of the crude NH-free sulfilimine in anhydrous toluene (1 mL), di-tert-butyl
dicarbonate (1.5 equiv) was added and the mixture was stirred at room temperature. After 1
hour, the reaction mixture was evaporated under reduced pressure and the residue was

purified by flash column chromatography on silica gel (petroleum ether/ethyl acetate =

2:1) to give the product 39.
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tert-Butyl (phenyl(4-((styryl)thio)butyl)-A*-sulfaneylidene)carbamate (39): purified
by column chromatography (petroleum ether/ethyl acetate = 2:1), colorless oil, 75%
yield. '"H NMR (400 MHz, CDCls) 6 7.66 (d,J= 7.1 Hz, 2H), 7.43 (d, J= 7.2 Hz, 3H),
7.25—-7.16 (m, 4H), 7.15 — 7.08 (m, 1H), 6.56 (d, J=15.5 Hz, 1H), 6.37 (d, J=15.5
Hz, 1H), 3.14 - 2.97 (m, 1H), 2.93 — 2.80 (m, 1H), 2.77 — 2.59 (m, 2H), 1.83 — 1.64 (m,
4H), 1.39 (s, 9H); 1*C NMR (100 MHz, CDCl3) & 164.8, 136.8, 135.3, 132.2, 129.8,
128.7,127.8,127.1, 126.7, 125.6, 124.3,79.0, 50.7,31.9, 28.5, 28.2, 22.6; HRMS (ESI)
caled for C23H20NNaO»S>" (M+Na'): 438.1532, found: 438.1541.

X
(0]
J o N Ph

N™ Ph Ir(cod)Cl, NSy

S\H,S + F’h/\N3 —_ N\\] 4
s e AT,
Me

27 40, 57%

Under an argon atmosphere, an oven-dried round bottom flask equipped with a mag-
netic stir bar was charged with 27 (0.1 mmol), PhCH,N3 (0.2 mmol), Ir(cod)Cl> (3
mol%) and anhydrous THF (2 mL). The mixture was stirred at room temperature for
12 hours. After completion of reaction as monitored by TLC analysis, the reaction mix-
ture was evaporated under reduced pressure and the residue was purified by flash col-
umn chromatography on silica gel (petroleum ether/ethyl acetate = 2:1) to give the cor-

responding product 40.

Ph\\

(0]
I}IIJ\Ph
N S S
T
N Me

N-((4-((1-benzyl-4-phenyl-1H-1,2,3-triazol-5-yl)thio)butyl)(p-tolyl)-A*-sul-

faneylidene)benzamide (40): purified by column chromatography (petroleum

S20



ether/ethyl acetate = 2:1), colorless oil, 57% yield. "H NMR (400 MHz, CDCls) & 8.15
(d, J=17.1 Hz, 2H), 8.09 (d, J = 7.4 Hz, 2H), 7.57 (d, J = 8.1 Hz, 2H), 7.45 — 7.32 (m,
6H), 7.31 — 7.25 (m, 6H), 7.24 — 7.18 (m, 1H), 5.62 (s, 2H), 2.89 — 2.79 (m, 1H), 2.70
—2.60 (m, 1H), 2.38 (s, 3H), 2.23 (t, /= 7.1 Hz, 2H), 1.52 — 1.39 (m, 2H), 1.29 — 1.24
(m, 2H); *C NMR (100 MHz, CDCl3) § 176.7, 149.5, 143.0, 136.6, 135.3, 130.8,
130.61, 130.59, 130.56, 128.9, 128.8, 128.7, 128.6, 128.4, 127.8, 127.7, 127.1, 127.0,
124.9,52.1,48.8,35.0,27.7,22.0, 21.5; HRMS (ESI) calcd for C33H33N40S:" (M+H"):
565.2090, found: 565.2090.
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6. Copies of '"H,'3C NMR and F NMR Spectra

"H NMR spectrum of compound 3 (400 MHz, CDCls)
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"H NMR spectrum of compound 4 (400 MHz, CDCls)
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"H NMR spectrum of compound 5 (400 MHz, CDCl5)
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"H NMR spectrum of compound 6 (400 MHz, CDCls)
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"H NMR spectrum of compound 7 (400 MHz, CDCl5)
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F NMR spectrum of compound 7 (376 MHz, CDCl5)

—-63.02

0]

PN

Ph
1l

0

0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 210 -2
1 (ppm)

"H NMR spectrum of compound 8 (400 MHz, CDCls)

AT TO OO OO OO TNONDODROOOMNMAVLOL~MNOUWLTONTNOODON—DOVOWTON
T~ R OO T T TSI TITITOONNNNNOOTTOANNNT -~ DOD~D O EOEO® 0O DD
B O NN NNNNNNNNNNNNNNNNNNNENOCOOCOON OO0 0oooNNN -~~~ —
e e ) ———— L e e —

|

Py ey e e, N
M~ NDO o — w D W0 [«2]
oo ;Mmoo oo oo o
SE—— RN RS L S . E——
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)

S27



BC NMR spectrum of compound 8 (100 MHz, CDCls)
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BC NMR spectrum of compound 9 (100 MHz, CDCls)
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BC NMR spectrum of compound 10 (100 MHz, CDCl;)
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BC NMR spectrum of compound 11 (100 MHz, CDCl;)
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BC NMR spectrum of compound 12 (100 MHz, CDCl;)
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"H NMR spectrum of compound 13 (400 MHz, CDCl5)
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"H NMR spectrum of compound 14 (400 MHz, CDCls)

08'L
78 ;
€8’ :
€T
v1'T
9,7
8.2
6.2
18
Z8'%
90'¢
10
60°C
oLe|
Zuet
\ze
A
vZ'e
9z'c
8z'e
£r'9
)
199
599
102
£0°L
v0'L
oL'L
92
L
8L/
6L°L
022
02 L
szl
9z’ L
8z '
ge2]
6¥°L
LG
€5
INE
el]
9/l
1
8.1

Fle'e

kgig

ri
vi0L

#00'L
¥00'L
oy
gL'l
Ciad
viL
\zze
bprg

0 05 00 -05

1.0

1.5

20

0 35 30 25

0 75 70 65 60 55 50 45 40

80 75

85

9.0

f1 (ppm)

BC NMR spectrum of compound 14 (100 MHz, CDCI;)

€eec—
8l'8¢~
1671~

96—

(2]
oevel
6G'GElL
60°L¢l

zT1TL
[0} 50k A)
e6’lc)
0L82V]
r'6cl
€6'6C)
10°0€l
0ezZel
B68'EEL
£8°9¢lL
09'L¥L

vlell—

0

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

30 20 -10

80 70 60

f1 (ppm)

S34



"H NMR spectrum of compound 15 (400 MHz, CDCl5)
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"H NMR spectrum of compound 16 (400 MHz, CDCl5)

9L’
Go'L
89°L
0L’}
bl
€Ll
SL'L
[44
99¢
89¢
69¢
69°¢
0.2
(Y4
LLe
[24
vile
88'¢
68¢C
06¢C
16°¢
€6'C
S6C
S6¢
0ot
l0'e
c0e
¥0'e
S0'e
L0€
9€'9
9g'9
0r'9
09
G669
G659
659
659
4%
clL
4%
0Z'L
XAV
[2i
0G°L
162
eSL
€G°L

1

1
R

i
g

1

1
i

L
7

i

///I/

)/

_Piv

=

S

S

Me

=Gg8'8

8/l¢

“6LE

G6'L
Mmm;
vllL

=00}
=00°L

0L
09
=117

-1.0

0 05

0.0

T

0 05

1.0

1.5

T

5 20

30 25

5 40 35

5 60 55 50 45 40

6.5

T

80 75 70

8.5

2.0

f1 (ppm)

BC NMR spectrum of compound 16 (100 MHz, CDCl5)

c0'/zl
10°22)
cLizVf
898zl
SOt
AT
cgogl

8e'vel
¥5'Ge fM

YE061—

Me

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 0

-10

10

f1 (ppm)

S36



"H NMR spectrum of compound 17 (400 MHz, CDCl5)
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F NMR spectrum of compound 17 (376 MHz, CDCl;)

€CEL— -

0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

10

f1 (ppm)

"H NMR spectrum of compound 18 (400 MHz, CDCls)
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3C NMR spectrum of compound 18 (100 MHz, CDCl5)
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BC NMR spectrum of compound 19 (100 MHz, CDCI;)
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BC NMR spectrum of compound 20 (100 MHz, CDCI;)
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BC NMR spectrum of compound 21 (100 MHz, CDCl;)
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"H NMR spectrum of compound 22 (400 MHz, CDCls)
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BC NMR spectrum of compound 22 (100 MHz, CDCl;)
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BC NMR spectrum of compound 23 (100 MHz, CDCl;)
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BC NMR spectrum of compound 24 (100 MHz, CDCl;)
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BC NMR spectrum of compound 25 (100 MHz, CDCl;)

S
w5
9e'ze
e
1182
ow.mmw
zzoe
96'LE
P0G
Q.mwv
ce6r”

8099~

R A
95621
9L'izl
S ATA)
zZe'LTH
7812l
62821
11821 W
vE'6T1

650E LT
S90ELf
pLOEL |
6L VEL

09'9€ 1
G99l
65 /€1
85°0v 1
Lo'epL
SSL L~
GL9LL"

Me

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 0

-10

10

f1 (ppm)

"H NMR spectrum of compound 27 (400 MHz, CDCls)
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BC NMR spectrum of compound 27 (100 MHz, CDCI;)
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BC NMR spectrum of compound 28 (100 MHz, CDCl;)
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BC NMR spectrum of compound 29 (100 MHz, CDCl;)
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BC NMR spectrum of compound 30 (100 MHz, CDCl;)
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"H NMR spectrum of compound 31 (400 MHz, CDCl5)
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"H NMR spectrum of compound 32 (400 MHz, CDCl5)
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"H NMR spectrum of compound 33 (400 MHz, CDCl5)
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"H NMR spectrum of compound 34 (400 MHz, CDCl5)
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"H NMR spectrum of compound 35 (400 MHz, CDCl5)
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"H NMR spectrum of compound 36 (400 MHz, CDCl5)
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"H NMR spectrum of compound 37 (400 MHz, CDCl5)
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"H NMR spectrum of compound 38 (400 MHz, CDCl5)
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"H NMR spectrum of compound 39 (400 MHz, CDCl5)
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"H NMR spectrum of compound 40 (400 MHz, CDCl5)
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