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1. 'H, 3C NMR, and HRMS data of the title compounds
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data for Eq: A yellow solid, yield 56%, purity 99.5%, m.p. 95-96 °C. '"H NMR (400 MHz, DMSO-
ds) 6 7.35-7.26 (m, 7 H, benzene H), 7.19 (d, J = 8.0 Hz, 2H benzene H), 6.69 (d, J= 8.0 Hz, 1H,
OH), 5.95 (d, J = 4.0 Hz, 1H, CH), 4.44 (s, 2H, CH,), 2.29 (s, 3H, CH3); '*C NMR (101 MHz,
DMSO-ds) § 169.1, 163.9, 138.0, 136.9, 136.7, 129.5, 129.4, 129.0, 128.2, 126.8, 66.7, 36.2, 21.2;
HRMS: calcd for C17H1¢N20,S, [M+H]" 313.1005, found 313.1002.
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Data for Ez: A yellow solid, yield 55%, purity 95.4%, m.p. 135-136 °C."H NMR (400 MHz, DMSO-
ds) 8 7.32 (d, J=12.0 Hz, 2H, benzene H), 7.20 (t, /= 8.0 Hz, 4H, benzene H), 7.07 (d, /= 8.0 Hz,
2H, benzene H), 6.66 (d, J=4.0 Hz, 1H, OH), 5.94 (d, /= 8.0 Hz, 1H, CH), 4.40 (s, 2H, CH>), 2.30
(s, 3H, CH3), 2.25 (s, 3H, CH3); 3*C NMR (101 MHz, DMSO-ds) 8 169.1, 163.9, 137.9, 137.5, 136.7,
133.8, 129.6, 129.5, 129.3, 126.8, 66.8, 36.1, 21.2; HRMS: calcd for CisHisN>O>S, [M+H]*
327.1162, found 327.1152.
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data for Es: A white solid, yield 38%, purity 99.7%, m.p. 117-118 °C. "H NMR (400 MHz, DMSO-
ds) 6 7.59 (dd, J = 20.0, 8.0 Hz, 4 H, benzene H), 7.3 (d, /= 8.0 Hz, 2 H, benzene H), 7.18 (d, J =
8.0 Hz, 2H, benzene H), 6.65 (d, J = 8.0 Hz, 1H, CH), 5.92 (d, J = 8.0 Hz, 1H, OH), 4.53 (s, 2H,
CH,), 2.29 (s, 3H, CH3); 3*C NMR (101 MHz, DMSO-ds) 5 169.2, 163.6, 142.2, 137.9, 136.6, 130.2,
129.5, 128.6 (q, J = 31.7 Hz), 126.8, 125.8 (q, J = 3.8 Hz), 66.6, 35.4, 21.2; '°F NMR (376 MHz,
DMSO-ds) § -61.05; HRMS: calcd for CisH;sF3N2O,S, [M+H]" 381.0879, found 381.0868.
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data for E4: A yellow solid, yield 56%, purity 93.5%, m.p.140-141°C. '"H NMR (400 MHz, DMSO-
ds) 8 7.48 (dd, J = 8.0, 4.0 Hz, 2H, benzene H), 7.31 (d, J = 8.0 Hz, 2H, benzene H), 7.25 (d, /= 8.0
Hz, 2H, benzene H), 7.19 (d, J = 8.0 Hz, 2H, benzene H), 6.65 (d, /= 8.0 Hz, 1H, OH), 5.93 (d, J =
4.0 Hz, 1H, CH), 4.48 (s, 2H, CHy), 2.29 (s, 3H, CH3); *C NMR (101 MHz, DMSO-ds) § 169.2,
163.7,148.2,137.9, 136.7 (d, J= 5.0 Hz), 131.4, 129.5, 126.8, 121.5, 66.6, 35.2, 21.2; "’"F NMR (377
MHz, DMSO-dp) & -56.8; HRMS: calcd for C1sH16F3N203S, [M+H]" 397.0828, found 397.0818.
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data for Es: A white solid, yield 58%, purity 96.1%, m.p. 132-133°C. 'H NMR (400 MHz, DMSO-
dg) 6 7.41-7.36 (m, 2H, benzene H), 7.30 (d, J = 8.0 Hz, 2H, benzene H), 7.19 (d, J = 8.0 Hz, 2H,
benzene H), 7.12-7.06 (m, 2H, benzene H), 6.65 (d, J = 4.0 Hz, 1H, OH), 5.92 (d, /= 8.0 Hz, 1H,
CH), 4.44 (s, 2H, CH,), 2.30 (s, 3H, CH3); '*C NMR (101 MHz, DMSO-ds) 8 169.1, 163.8, 162.0
(d, J=244.1 Hz), 138.0, 136.7, 133.3 (d, /= 3.0 Hz), 131.5 (d, /= 8.2 Hz), 129.5, 126.8, 115.8 (d,
J = 21.4 Hz), 66.6, 35.4, 21.2; ’F NMR (377 MHz, DMSO-ds) § -114.4; HRMS: calcd for
C17H1sFN20,S, [M+H]" 331.0911, found 331.0902.
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data for Eg: A white solid, yield 39%, purity 96.8%, m.p. 114-115°C. "H NMR (400 MHz, DMSO-
ds) 6 7.40-7.29 (m, 6 H, benzene H), 7.19 (d, J = 8.0 Hz, 2 H, benzene H), 6.66 (d, J= 8.0 Hz, 1H,
OH), 5.92 (d, J = 8.0 Hz, 1H, CH), 4.44 (s, 2H, CH), 2.30 (s, 3H, CHs); *C NMR (101 MHz,
DMSO-ds) 6 169.2, 163.7, 138.0, 136.6, 136.3, 132.8, 131.3, 129.5, 128.9, 126.8, 66.6, 35.4, 21.2;
HRMS: calced for Ci7H;sCIN,O,S, [M+H]" 347.0616, found 347.0606.
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data for E7: A yellow solid, yield 67%, purity 98.9%, m.p. 143-144°C. '"H NMR (400 MHz, DMSO-
ds) 6 7.37-7.29 (m, 6 H, benzene H), 7.19 (d, J = 8.0 Hz, 2 H, benzene H), 6.66 (d, /= 8.0 Hz, 1H,

OH), 5.92 (d, J = 4.0 Hz, 1H, CH), 4.44 (s, 2H, CHa), 2.30 (s, 3H, CHs); '*C NMR (101 MHz,
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DMSO-ds) 6 169.2, 163.7, 138.0, 136.6, 136.2, 132.8, 131.3, 129.5, 128.9, 126.8, 66.6, 35.4, 21.2;
HRMS: calcd for C17H;sBrN»O,S, [M+H]" 391.0110, found 391.0105.
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data for Es: A yellow solid, yield 77%, purity 99.4%, m.p. 92-93 °C. '"H NMR (400 MHz, DMSO-
ds) 8 7.29-7.24 (m, 5 H, benzene H), 7.10-7.06 (m, 2H, benzene H), 7.00-6.95 (m, 2H, benzene H),
5.96 (d, J=4.0 Hz, 1H, OH), 4.74 (d, J = 4.0 Hz, 1H, CH), 3.96 (s, 2H, CH>); '*C NMR (101 MHz,
DMSO-ds) 6 170.3, 163.0, 160.6, 138.3, 137.8 (d, /= 2.9 Hz), 129.1, 129.0 (d, J = 8.2 Hz), 128.5,
127.4, 114.9 (d, ] = 21.3 Hz), 72.5, 59.9; '°F NMR (377 MHz, DMSO-d;) & -115.6; HRMS: calcd
for C16H13FN20,S, [M+H]" 317.0755, found 317.0753.
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data for Ee: A white solid, yield 78%, purity 99.5%, m.p. 169-170°C. "H NMR (400 MHz, DMSO-
ds) 0 7.51-7.46 (m, 2H, benzene H), 7.25-7.19 (m, 4H, benzene H),7.08 (d, /= 8.0 Hz, 2H, benzene
H), 6.78 (d, J=4.0 Hz, 1H, OH), 6.00 (d, /=4.0 Hz, 1H, CH), 4.41 (s, 2H, CH>»), 2.25 (s, 3H, CHz3);
3C NMR (101 MHz, DMSO-ds) § 168.8, 164.1, 163.6, 159.3, 135.9 (d, J = 2.9 Hz), 130.7, 130.3,
129.1 (d, J= 8.4 Hz), 115.8 (d, J=21.5 Hz), 114.4, 66.1, 55.5, 35.9; 1°F NMR (377 MHz, DMSO-
ds) 8 -114.1; HRMS: calcd for C17H;sFN>O,S, [M+H]" 331.0911, found 331.0902.

OH

o
W S\OCFS
E ~N

data for E1o: A yellow solid, yield 88%, purity 96.9%, m.p. 74-75°C. 'H NMR (400 MHz, DMSO-
ds) 8 7.62 (dd, J=20.0, 8.0 Hz, 4 H, benzene H), 7.49-7.45 (m, 2 H, benzene H), 7.24-7.18 (d, 2H,
benzene H), 6.79 (d, /= 8.0 Hz, 1H, OH), 5.99 (d, J=4.0 Hz, 1H, CH), 4.54 (s, 2H, CH>), 2.29 (s,
3H, CH3); *C NMR (101 MHz, DMSO-ds) § 169.0 (d, J= 0.5 Hz), 163.8, 162.4 (d, J = 244.1 Hz),
161.1, 142.2, 135.8 (d, J=3.0 Hz), 130.2, 129.1 (d, /= 8.4 Hz), 125.8 (q, /= 3.8 Hz), 124.6 (q, J =
272.1 Hz), 115.7 (d, J = 21.6 Hz), 66.0, 35.4; '°F NMR (376 MHz, DMSO-ds) § -61.0, -114.11;

HRMS: calcd for C17H12F4N20,S, [M+H]* 385.0628, found 385.0619.
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data for E11: A white solid, yield 28%, purity 99.3%, m.p. 66-67 °C. 'H NMR (400 MHz, DMSO-
ds) & 7.42-7.38 (m, 4H, benzene H), 7.17-7.13 (m, 4H, benzene H), 6.77 (d, J = 8.0 Hz, 1H, OH),
6.00 (d, J = 4.0 Hz, 1H, CH), 4.49 (s, 2H, CH,); 3*C NMR (101 MHz, DMSO-d;s) § 163.9, 160.9,
136.7, 131.4, 131.0, 129.2 (d, J = 8.2 Hz), 129.0, 121.5, 115.7 (d, J = 21.6 Hz), 1152 (d, J=21.3
Hz), 66.1, 35.2; '°F NMR (377 MHz, DMSO-dy) & -56.8, -114.1; HRMS: calcd for C17H2F4N>0;S,
[M+H]" 401.0578, found 401.0570.
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data for E12: A white solid, yield 71%, purity 98.8%, m.p. 63-64 °C. 'H NMR (400 MHz, DMSO-
ds) & 7.50-7.46 (m, 2H, benzene H), 7.40-7.33 (m, 2H, benzene H), 7.24-7.19 (m, 3H, benzene H),
7.12-7.08 (m, 1H, benzene H), 6.79 (d, J= 8.0 Hz, 1H, OH), 6.00 (d, J = 4.0 Hz, 1H, CH), 4.48 (s,
2H, CH,); *C NMR (101 MHz, DMSO-ds) & 169.1, 163.6, 135.8 (d, J = 3.0 Hz), 131.8 (d, /= 3.4
Hz), 130.7 (d, J= 8.2 Hz), 129.1 (d, J = 8.3 Hz), 125.0 (d, /= 3.8 Hz), 123.9, 115.9 (d, /= 2.8 Hz),
115.6, 66.1, 30.2 (d, J = 3.3 Hz); "?F NMR (377 MHz, DMSO-ds) & -115.7, -116.0; HRMS: calcd
for Ci16H12F2N205S, [M+H]" 335.0660, found 335.0655.
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data for Eq3: A white solid, yield 38%, purity 96.6%, m.p. 82-83 °C. '"H NMR (400 MHz, DMSO-
ds) 6 7.50-7.46 (m, 2H, benzene H), 7.39-7.32 (m, 4H, benzene H), 7.25-7.19 (m, 2H, benzene H),
6.78 (d, J= 4.0 Hz, 1H, OH), 6.00 (d, J = 4.0 Hz, 1H, CH), 4.45 (s, 2H, CH>); '*C NMR (101 MHz,
DMSO-ds) 6 168.9, 163.9, 162.4 (d, J=244.2 Hz), 136.2, 135.8, 132.8, 131.3, 129.1 (d, /= 8.4 Hz),
128.9, 115.7 (d, J = 21.6 Hz), 66.1, 35.4; '°F NMR (377 MHz, DMSO-d;) & -114.1; HRMS: calcd

for C16H12CIFN,0,S, [M+H]" 351.0365, found 351.0354.
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data for E14: A yellow solid, yield 75%, purity 98.1%, m.p. 130-131°C. 'H NMR (400 MHz, DMSO-
dg) 6 7.50-7.46 (dd, J = 12.0, 8.0 Hz, 4H, benzene H), 7.32 (d, J = 8.0 Hz, 2H, benzene H), 7.24-
7.19 (m, 2H, benzene H), 6.78 (d, J= 4.0 Hz, 1H, OH), 6.00 (d, J=4.0 Hz, 1H, CH), 4.43 (s, 2H,
CH,); ®*C NMR (101 MHz, DMSO-dy) § 68.9, 163.9, 162.4 (d, J = 244.2 Hz), 136.7, 135.8 (d, J =
2.9 Hz), 131.7 (d, J = 24.7 Hz), 131.4, 129.1 (d, J = 8.4 Hz), 121.4, 115.7 (d, J = 21.6 Hz), 66.1,
35.5; YF NMR (377 MHz, DMSO-ds) & -114.0; HRMS: calcd for Ci6H12BrFN0,S, [M+H]"
394.9860, found 394.9851.
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data for Eqs: A light yellow soild, yield 13%, purity 99.8%, m.p. 89-90 °C. 'H NMR (400 MHz,
DMSO-ds) & 7.46 (s, 4H, benzene H), 7.34-7.26 (m, 5H, benzene H), 6.86 (d, /=4.0 Hz, 1H, OH),
6.00 (d, J = 4.0 Hz, 1H, CH), 4.45 (s, 2H, CH»); '>*C NMR (125 MHz, DMSO-ds) § 168.7, 164.1,
138.6, 136.9, 133.3,129.4, 129.0, 128.9, 128.8, 128.2, 66.0, 36.2; HRMS: calcd for Ci1sH13CIN2O5S,
[M+H]" 345.0459, found 345.0479.
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data for E16: A white soild, yield 59%, purity 99.1%, m.p. 165-166 °C. 'H NMR (400 MHz, DMSO-
ds) '"H NMR (400 MHz, DMSO-ds) §7.49 (dd, J = 4.0, 8.0 Hz, 2H, benzene H), 7.24-7.20 (m, 4H,
benzene H), 7.07 (d, J = 8.0 Hz, 2H, benzene H), 6.78 (d, /= 4.0 Hz, 1H, OH), 6.00 (d, J = 8.0 Hz,
1H, CH), 4.41 (s, 2H, CH»), 2.25 (s, 3H, CH3); '*C NMR (101 MHz, DMSO-ds) & 168.8, 164.0,
163.5,161.2,137.5,135.9 (d,J=3.0 Hz), 133.8, 129.4 (d, /=22.4 Hz), 129.1 (d, /J=8.4 Hz), 115.7
(d, J = 21.6 Hz), 66.1, 36.1, 21.2; HRMS: calcd for C7H;5CIN,0,S, [M+H]" 347.0616, found

347.0609.
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data for E17: A yellow solid, yield 53%, purity 98.1%, m.p. 74-75°C. 'H NMR (400 MHz, DMSO-
ds) 6 7.63 (d, J = 8.0 Hz, 2 H, benzene H), 7.47-7.42 (m, 4H, benzene H), 7.13 (d, J= 8.0 Hz, 1H,
benzene H), 7.01 (d, J = 8.0 Hz, 1H, benzene H), 6.85 (d, /= 4.0 Hz, 1H, OH), 6.01 (d, J= 8.0 Hz,
1H, CH), 4.54 (s, 2H, CHy); '3C NMR (101 MHz, DMSO-ds) & 170.2, 168.8, 163.9, 138.5, 130.2,
129.8, 128.9 (d, J= 10.5 Hz), 128.5, 128.0, 125.8 (q, J= 3.7 Hz), 125.2 (dd, J=7.3, 3.6 Hz), 66.0,
35.4; °F NMR (377 MHz, DMSO-ds) & -60.9, HRMS: calcd for Ci7Hi3CIF3N,0,S, [M+H]"
401.0333, found 401.0321.
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data for Eqs: A yellow solid, yield 70%, purity 97.6%, m.p. 124-125°C. "H NMR (400 MHz, DMSO-
ds) 8 7.43 (d, J=12.0 Hz, 4 H, benzene H), 7.22-7.19 (m, 4H, benzene H), 7.07 (d, /= 4.0 Hz, 1H,
OH), 6.01 (d, J = 4.0 Hz, 1H, CH), 4.01 (s, 2H, CH,); '*C NMR (101 MHz, DMSO-ds) & 170.3,
168.7, 164.0, 147.8, 140.4, 137.7, 130.8, 128.6, 128.0, 120.9, 72.5, 59.4; ’F NMR (377 MHz,
DMSO-dy) 8 -56.8, HRMS: calcd for Ci7H2CIF3N>O3S, [M+H]" 417.0282, found 417.0280.
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data for E19: A yellow solid, yield 75%, purity 99.6%, m.p. 74-75°C. 'H NMR (400 MHz, DMSO-
ds) 6 7.51-7.46 (m, 2H, benzene H), 7.43-7.38 (m, 2H, benzene H),7.25-7.20 (m, 2H, benzene H),
7.13-7.07 (s, 2H, benzene H), 6.80 (d, J = 4.0 Hz, 1H, OH), 6.01 (d, J= 4.0 Hz,1H, CH), 4.45 (s,
2H, CH»); ®*C NMR (101 MHz, DMSO-ds) § 168.9, 164.0, 163.4 (d, J=33.3 Hz), 161.0 (d, /=33 .4
Hz), 135.8 (d, J=3.0 Hz), 133.3 (d, J= 3.1 Hz), 131.5 (d, /= 8.4 Hz), 129.1 (d, /= 8.4 Hz), 115.9
(d, J=4.0 Hz), 115.7 (d, J= 4.0 Hz), 66.1, 35.4; "’F NMR (377 MHz, DMSO-d;) & -114.4; HRMS:

calcd for C16H12CIFN,0,S, [M+H]" 351.0365, found 351.0357.
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data for Ez: A white solid, yield 65%, purity 98.2%, m.p. 82-83 °C. '"H NMR (400 MHz, DMSO-dj)
5 7.50-7.45 (m, 2H, benzene H), 7.40-7.32 (m, 4H, benzene H), 7.25-7.19 (m, 2H, benzene H), 6.78
(d, J = 8.0 Hz, 1H, OH), 6.00 (d, J = 4.0 Hz, 1H, CH), 4.45 (s, 2H, CHy); '*C NMR (101 MHz,
DMSO-ds) 6 168.9, 163.9, 162.4 (d, J=244.2 Hz), 136.2, 135.8 (d, /= 3.0 Hz), 132.8, 131.3, 129.1
(d,J=8.4Hz), 128.9, 115.7 (d,J=21.6 Hz), 66.1, 35.4; HRMS: calcd for C1sH12CI,N>0,S, [M+H]"
367.0069, found 367.0064.
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data for Ea1: A white solid, yield 65%, purity 99.7%, m.p. 81-82°C. '"H NMR (400 MHz, DMSO-dj)
87.45 (s, 4H, benzene H), 7.29-7.26 (m, 4H, benzene H), 6.98 (s, 1H, OH), 6.00 (s, 1H, CH), 4.42
(s, 2H, CH»); 3*C NMR (101 MHz, DMSO-ds) 6 170.1, 168.7, 163.9, 133.3,132.3, 131.7 (d,J=23.8
Hz), 131.3 (d, /=9.2 Hz), 128.9 (d, /= 12.0 Hz), 128.3 (d, /= 53.7 Hz), 66.0, 35.4; HRMS: calcd
for C16H12BrCIN,0,S, [M+H]" 410.9564, found 410.9561.

OH

0
| )—S
cl N-N

HsC
data for Exz: A yellow liquid, yield 47%, purity 98.5%. '"H NMR (400 MHz, DMSO) 6 7.49-7.44 (m,
4H, phenyl H), 7.21 (d, J= 8.0 Hz, 1H, phenyl H), 7.18 (d, J= 4.0 Hz, 2H, phenyl H), 7.08-7.03 (m,
1H, phenyl H), 6.86 (d, /=4.0 Hz, 1H, CHOH), 6.03 (d, /=4.0 Hz, 1H, CHOH), 4.47 (s, 2H, SCH>),
2.33 (s, 3H, CH3); '3C NMR (101 MHz, DMSO) 6 168.30, 163.51, 138.13, 136.80, 133.71, 132.87,
130.51, 129.91, 128.51, 128.40, 128.24, 126.08, 65.60, 34.38, 18.75. HRMS: calcd for

C17H;5CIN,O,S [M+H]" 347.06155, found 347.06152.
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data for Ez3: A yellow liquid, yield 47%, purity 97.5%. "H NMR (400 MHz, DMSO) 6 7.51-7.49 (m,
1H, phenyl H), 7.46 (s, 4H, phenyl H), 7.44-7.42 (m, 1H, phenyl H), 7.37-7.34 (m, 1H, phenyl H),
7.31-7.27 (m, 1H, phenyl H), 6.85 (d, /J=4.0 Hz, 1H, CHOH), 6.01 (d, /=4.0 Hz, 1H, CHOH), 4.51
(s, 2H, SCH»).'3C NMR (101 MHz, DMSO) § 168.49, 163.17, 146.78, 138.08, 132.86, 131.65,
130.17, 128.52, 128.44 (d, J = 4.0Hz), 127.42, 121.39, 120.24, 118.83, 65.59, 30.62. "’F NMR (376
MHz, DMSO) 6 -55.94 (d, J = 3.8 Hz). HRMS: calcd for Ci7H2CIF3N>O3S [M+H]" 417.02820,
found 417.02808.
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data for Ez4: A white solid, yield 46%, purity 99.3%. '"H NMR (400 MHz, DMSO) § 7.49-7.44 (m,
4H, phenyl H), 7.39-7.31 (m, 2H, phenyl H), 7.20-7.15 (m, 1H, phenyl H), 7.11-7.07 (m, 1H, phenyl
H), 6.86 (d, J=4.0 Hz, 1H, CHOH), 6.02 (d, J = 4.0 Hz, 1H, CHOH), 4.48 (s, 2H, SCH,). *C NMR
(101 MHz, DMSO) ¢ 168.45, 163.22, 161.58, 159.13, 138.07, 132.86, 131.30 (d, /= 3.0 Hz), 130.26
(d, J=8.1 Hz), 128.44 (d, J=9.1 Hz), 124.50 (d, /= 4.0 Hz), 123.38 (d, /= 14.1 Hz), 115.53 (d, J
=21.2 Hz), 65.60,29.72 (d,J= 3.0 Hz). '’F NMR (376 MHz, DMSO) § -116.67--116.74 (m). HRMS:
calcd for Ci6Hi2CIFN,0,S [M+H]" 351.03648, found 351.03647.
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data for Eas: A yellow solid, yield 48%, purity 99.5%, m.p. 54-56 °C. '"H NMR (400 MHz, DMSO)
0 7.49-7.42 (m, 6H, phenyl H), 7.34-7.30 (m, 1H, phenyl H), 7.25-7.21 (m, 1H, phenyl H), 6.87 (d,

J=4.0 Hz, 1H, CHOH), 6.03 (d, J = 4.0 Hz, 1H, CHOH), 4.53 (s, 2H, SCH,). 3C NMR (101 MHz,




DMSO) 4 168.50, 163.21, 138.09, 133.71, 133.32, 132.89, 131.44, 130.01, 129.66, 128.50, 128.41,
127.41, 65.61, 34.20. HRMS: caled for Ci6H12C1LN,02S [M+H]" 367.00693, found 367.00690.
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data for Eze: A yellow liquid, yield 39%, purity 99.6%. 'H NMR (400 MHz, DMSO) 6 7.47-7.42 (m,
4H, phenyl H), 7.40-7.37 (m, 3H, phenyl H), 7.26 (d, /= 8.0 Hz, 1H, phenyl H), 6.85 (d, J=4.0 Hz,
1H, CHOH), 6.01 (d, J = 4.0 Hz, 1H, CHOH), 4.51 (s, 2H, SCH,). *C NMR (101 MHz, DMSO) &
168.34, 163.51, 148.27 (q, J = 2.0 Hz), 139.58, 138.09, 132.87, 130.46, 128.47, 128.37, 128.09,
121.46, 120.24, 118.77, 65.58, 34.94. 'F NMR (376 MHz, DMSO) 6 -56.78 (s). HRMS: calcd for
C17H12CIF3N,03S [M+H]" 417.02820, found 417.02814.

OH
Sy

cl N

F
data for Ez7: A yellow liquid, yield 49%, purity 98.7%. 'H NMR (400 MHz, DMSO) § 7.48-7.43 (m,
4H, phenyl H), 7.34-7.29 (m, 1H, phenyl H), 7.24-7.17 (m, 2H, phenyl H), 7.12-7.09 (m, 1H, phenyl
H), 6.85 (d, J=4.0 Hz, 1H, CHOH), 6.02 (d, J= 4.0 Hz, 1H, CHOH), 4.47 (s, 2H, SCH,). 3*C NMR
(101 MHz, DMSO) 6 168.32, 163.53, 163.16, 160.73, 139.47 (d, /= 8.1 Hz), 138.08, 132.86, 130.47
(d,J=8.1 Hz), 128.42 (d, J=11.1 Hz), 125.09 (d, J=2.0 Hz), 115.77 (d, J=22.2 Hz), 114.63 (d, J
=21.2 Hz), 65.57, 35.10 (d, J = 1.0 Hz). "’F NMR (376 MHz, DMSO) § -112.87 - -112.99 (m).
HRMS: calcd for C16H12FN20,S [M+H]" 351.03648, found 351.03647.

OH
eV

of N

Cl
data for Eas: A yellow liquid, yield 47%, purity 99.6%. '"H NMR (400 MHz, DMSO) § 7.48-7.43 (m,
5H, phenyl H), 7.34-7.29 (m, 3H, phenyl H), 6.86 (d, /= 4.0 Hz, 1H, CHOH), 6.01 (d, /= 4.0 Hz,

1H, CHOH), 4.46 (s, 2H, SCH>). *C NMR (101 MHz, DMSO) 6 168.33, 163.52, 139.25, 138.07,

10



133.01, 132.87, 130.34, 128.83, 128.49, 128.37, 127.72, 127.66, 65.58, 34.98. HRMS: calcd for

Ci6H12CILN>0,S [M+H]" 367.00693, found 367.00693.
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2. Copies of 'H, 3C NMR, 'F NMR, HRMS and HPLC of the title compounds
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2018121406 #79 RT: 081 AV: 1 N= 49166
T: FTVS +p ESI Ful ns [100.0000-1000.0000]
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2
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e S i G L
290 25 300 N5 310 315 320 5 30 3%
mz
LR =0
m Max ntensy : 1,721,775
1750]
1500
12504
1000
750]
5004
250
L' 2 £
3 T 3
00 10 20 30 40 50 60 70 80 90 10.0 110 120 130 140 min
N v
B O ZRUE - X
i (fama | wems
= [ TS GERES0Y) | HERE (usP) | HERE| SR il it S5 el (usp)
T 24141 0.258 = [ 0.000 1489 0,127 559 =
Iz 12541 0.152 5.083 | 0.000 1125 0.086 (5 -
|IE 16880295 0.168 4300 1.176| 1721883 99454 6665 1211
[ B4s8T 0.558 14.012| 0.95 1100 0.3 2361 0.928
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Figure S1. 'H NMR, 3*C NMR, HRMS, and HPLC for E1.

13



ST~
£

or—

HO

CH4

s00E

o0

=00y

007

e

wgi

00T

Foot

-y 00T
——

"

4.0 35 3.0

45
fl (ppm)

9.5 9.0

0.0

] N 4
11t

6098 —

LL99—

08°9T1
vm.mmﬁ/
uv.mNAW
9£°6T1
T8EET—

0L 9ET-f
67" LET

Fo'LET

CH4

88'E9T— @

LO°69T— L/
o //W

=

H,C

-10

20 10

40

180 170 160 150 140 130 120 110 100 9% S0 70 GO
fl (ppm)

190

210 200

14



20181205121485 RT: 085 AV: 1 N 64956
T: FTVS +p ESI Ful ns [100.0000-1000.0000]

32711517
CigHi9 O;No S=327.11618
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2
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Figure S2. 'H NMR, 3C NMR, '°F NMR, HRMS and HPLC for Ez.
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O EEEnE

Max Intensity : 1,390,450
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Figure S3. 'H NMR, 3C NMR, '°F NMR, HRMS and HPLC for of Es.
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20181205118477 RT: 075 AV: 1 N 39657
T: FTVS +p ESI Ful ns [100.0000-1000.0000]
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Figure S4. 'H NMR, '3C NMR, "F NMR, HRMS and HPLC for of Ea.
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Figure S5. 'H NMR, 3C NMR, "F NMR, HRMS and HPLC for Es.
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Figure S6. 'H NMR, '3C NMR, HRMS, and HPLC for Ee.
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Figure S8. 'H NMR, '3C NMR, ""F NMR, HRMS and HPLC for Es.
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Figure S9. 'H NMR, '3C NMR, "F NMR, HRMS and HPLC for Eo.
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Figure S10. '"H NMR, '*C NMR,

9F NMR, HRMS and HPLC for Ero.
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Figure S11. '"H NMR, *C NMR, '°F NMR, HRMS and HPLC for En.
S WIr-' OB O N T OO N - O D S O -]
FESIRRAAANRNRESA0 28RS 3
il i L LT W T it T
: e B
0] |
| S '
N |
F " [ ‘l (
Ff [
U |
L o) ) '
|
‘\# J J .LA.__.»__‘_‘_.JJL_N\_.—g
P W g T
Sdos =2 = =
S=SSE2 =1 2
i = — L]
T r T T T T T T T T T T T T T T v T T T T T T
16.0 15.5 10.0 95 9.0 85 5.0 7.5 7.0 65 6.0 55 50 45 4.0 35 30 25 2.0 15 1.0 0.5 0.0

37



ST0E
sT0E

8099—

YOIl
SE'ETL
88'STL
16°€T1
SO'PTL
66’771
S0°671
ET'6TT
69°0£T
LLOET w
ELTET
LLTET
LL'SET
08°SET

9SEIT—

60°69T— \sﬁ
o /.W

=

L

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
fl1 (ppm)

210

007911
LOETT~

HO

N/>—Js

-

F

-110 -130 -150 -170 -190 -210

-0 30 40 -50 -60 -70 -80 -90

-10

10

0

fl1 (ppm)

38



2018032364 #83 RT: 081 AV: 1 N 1.8557
T: FTVS +p ESI Full s [100.0000-1000.0000]

33508552
Cie Hi1z3 O2 N2 F2 S=335.06603
1 -1.52224 ppm
5
E 35125018
34025000
317.05518 33834128
336.06912
1
1
34126245
30269055 334 /
o207 313075 31BN 31 31488 25354 34224567
SRR Ao Y N P oo - oot SN 8 0 P 0 e s
310 315 325 330 33B 340
mz
o edEnE
mv Max Intensiy : 2,484,612
25004
22504
20004
17504
15004
12504
1000
7504
5009
2504
4
T 3
00 3 10 15 20 2s 30 35 40 45 50 s's ) €5 70 75 80 s 90 B3 min
« B
B O LRUE - I§R
(6% [ama | e
g5 | e i T GERES0) | AR (UsP) | RE| SR [0t i SR % (UsP)
T 5.270 | 23866216 0,147 — [ 1.152| 2484584 98827 6529 1.184
|3 6.377 283366 0.273 3.392 | 0.862 | 16765 1173 4238 0.901
| [ B3t 24151641 2501358 100. 000

Figure S12. 'H NMR, '*C NMR, F NMR, HRMS and HPLC for Er2.
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Figure S13. "H NMR, '3C NMR, "°F NMR, HRMS and HPLC for Ei3.
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Figure S14. '"H NMR, *C NMR,

19F NMR, HRMS and HPLC for E1a.
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Figure S15. '"H NMR, '3C NMR, HRMS, and HPLC for Es.

46



§TT—

wWr—

66'%
109
8.9
6.9
9L
80°L
0Tl
1T
wi
FTL
LY'L
81'L
6¥'L
0s°L

Jie

CHa

W

HO

cl

6.0

6.5

7.0

w;

5.0

"

9.0

10.0

-10

LTTT—
80°95—
L0°99—
£9°STI
SgeTl
£0°62T
£9°STI Laed
eg'eTl EE6TT
£0'671 saoel
1621 08°EET
€671 E8SEL
SE°6TL 98'SEL
08°EET TE'LET
£8°SET
98°SET ¢
18°LET g
S STTOT~
CEOT~ gt
z:_:% g
78'89T s
> 78'891
X,
i
o
o

80 70 60

110
90

120
110 100
fl (ppm)
47

130
120

170 160 150 140
1 (ppm)
170 160 150 140 130

180

180
190

200

210




EIR HST-4r BIBE: 1: F9 AIIA 21157 min : TOF MS (50-1500) ESI+ : FE5Y 1 &
R

81405
8e5-]
347.06087
7.5¢5
Te5
6,505
6e5-]
5.5e5
5¢54
45¢5-
g 4e5-]
3.5e5
3¢5
349,05808
2.5¢5-
2e54
1565
100000-{
50000 27436150 52511724
7
52711563
27824747 | |375.36550 5500495
I !
158373 55403314 | 1\ 75103418 90092453 993.73990 1097.08794 1217.57302 142053328 445105731
100 200 300 400 500 600 700 80O 900 1000 1100 1200 1300 1400 1500
TR [m/z]
B EiEEnE
m Max ntensiy : 1,235,533
1250
1000+
7504
500
250
&2 '3
T L
00 10 20 30 40 50 60 70 80 90 100 110 120 130 130
« »
B8O ZRUE - Uik
Ux  ap|@ | egms
frERmiel i WX GERES0Y) | AR (UsP) | e SR s IPE R USP) HEAT
4.901 125764 0.202 --| 1.836 1716 0.870 3114 =
6.684 | 14332128 0.178 5354 | 1.158| 1235530 99.130 7361 1,150
14458492 | 1243247 100.000

Figure S16. '"H NMR, '3C NMR, HRMS, and HPLC for Ese.
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Figure S17. '"H NMR, '3C NMR, °F NMR, HRMS and HPLC for Ey7.
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Figure S18. '"H NMR, '3C NMR, !°F NMR, HRMS and HPLC for Eis.
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Figure S19. '"H NMR, '3C NMR, !°F NMR, HRMS and HPLC for Es.
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Figure S20. 'H NMR, '3C NMR, HRMS, and HPLC for Ezo.
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Figure S21. '"H NMR, '3C NMR, HRMS, and HPLC for Ea1.
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Figure S22. '"H NMR, '*C NMR, HRMS, and HPLC for E.
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Figure S23. 'H NMR, '*C NMR, "°F NMR, HRMS and HPLC for Ez;.
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Figure S24. 'H NMR, °C NMR, "F NMR, HRMS and HPLC for E4.
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Figure S25. 'H NMR, “C NMR, HRMS, and HPLC for Es.
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Figure $26. 'H NMR, '*C NMR, "F NMR, HRMS and HPLC for Ezs.
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Figure S27. 'H NMR, “C NMR, "F NMR, HRMS and HPLC for E,7.
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Figure S28. 'H NMR, *C NMR, HRMS, and HPLC for Ezs.
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3. Crystallographic data of compound Eo

Table S1

Crystallographic data of compound Dy

Chemical formula
Formula weight
Temperature[K]

Crystal system
Space group
a[A]
b[A]

v [°]
V[A3]
Z
p (calculated)[g/cm?]
p [mm'']
F (000)

Crystal size [mm?]
Color, shape
Radiation [A]

Theta Min-Max [°]

h k1
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit
Final R indexes [[>=20 (I)]

Final R indexes [all data]

Ci17H15sFN20.S
330.37
273 K

Orthorhombic
Pca2l

11.2260 (5)
17.9952 (8)
7.8108 (3)

90

90

90
1577.89 (12)

4
1.391 g cm’!
2.018 mm™!

688.0
0.22x0.21 x0.18
Water clear crystal, Peism
MoKa (A = 1.54178)
4.642, 72.080
-13<h<12,-17<k<22,-7<1<9
2728
2645
3843/4/243
1.076
R1=0.0435, wR2=0.1112

R1=10.0443, wR2=0.1112
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4. The regression equation of the title compounds with ECsy values

Table S2

The regression equation of the title compounds with ECso values against G. saubinetii in vitro.?

G. saubinetii

Compound
ECso (mg L) Regression equation R?
E1 47.4+2.6 y=1.6838x +2.1778 0.977
Ez 37.3+1.4 y = 1.4566x +2.7104 0.946
Es 49.9+0.4 y=1.1125x +3.1111 0.939
E; 30.6+3.0 y =1.6075x +2.6106 0.975
Es 79.1£0.6 y=1.2835x +2.564 0.980
Es 24.6+0.7 y=1.1498x + 3.4001 0.931
Eio 29.4+0.6 y=1.5341x +2.7478 0.993
Ei 20.4+1.3 y=1.3199x +3.271 0.967
Eus 21.5+1.0 y=1.3439x + 3.2081 0.974
E17 22.0+1.5 y=1.0217x + 3.6276 0.905
Es 25.4+0.9 y=1.1308x + 3.4115 0.990
Ew 56.1+0.9 y=1.1576x + 2.8856 0.987
E2o 31.6+0.6 y =1.3543x + 2.9688 0.972
E2 27.3£2.0 y =0.9419x + 3.6478 0.9241
E2 51.1+0.2 y=1.8303x+2.1571 0.974
E23 32.5+0.9 y=1.5487x+2.6594 0.941
E24 30.8+1.5 y=1.4254x+2.8775 0.991
Eas 31.3+1.5 y=1.3693x+2.9521 0.975
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Ez6 32.7+1.1 y=1.5711x+2.6199 0.930

E27 25.2+1.0 y=1.2166x+3.2957 0.984

E2s 24.2+0.4 y=1.2832x+3.2237 0.972

2 Values are means + SD of three replicates.
Table S3

The regression equation of the title compounds with ECso values against V. dahliae in vitro.

V. dahliae
Compound
ECso (mg L) Regression equation R?
E: 50.7£2.8 y=2.0379x + 1.5258 0.997
E: 37.2£1.2 y=1.7372x +2.272 0.933
E¢ 12.7+0.5 y=1.5729x +3.2621 0.970
E; 14.3+0.1 y=1.0199x + 3.8215 0.999
Es >100 y = 1.1396x + 2.5042 0.979
Eo 29.0+2.1 y = 1.5996x + 2.6596 0.984
E1o 37.2+1.0 y =2.9854x +0.3104 0.969
Ei3 18.5+1.2 y =3.3564x + 0.7478 0.901
Eus 23.1+0.8 y=2.4461x + 1.6658 0.984
Ev 16.1+0.2 y=1.382x +3.332 0.974
Eis 15.8+1.4 y=1.2028x + 3.5587 0.902
E19 65.7+0.7 y=1.4397x +2.3835 0.948
Ezo 29.6+2.3 y=2.6387x + 1.1189 0.951
Exi 13.4+0.6 y=1.1821x + 3.6673 0.960
Ex 61.3+1.6 y=1.6208x+ 2.1025 0.993
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E2s 32.3+0.4 y=1.7528x+2.4201 0.997

E24 38.5+1.0 y=2.2253x+1.4731 0.996
Eas 33.7£3.5 y=1.5801x+2.5869 0.974
Ez 30.4+1.3 y=1.9004x+2.1816 0.958
E27 43.0+£1.6 y=1.6554x+ 2.2961 0.970
Ezs 26.9+0.2 y=1.4439x+ 2.9346 0.917

@ Values are means + SD of three replicates.
Table S4

The regression equation of the title compounds with ECso values against S. sclerotiorum in vitro.

S. sclerotiorum

Compound
ECso (mg L) Regression equation R?
E: 23.0+1.5 y=0.7946x + 4.6336 0.962
E: 27.1+1.5 y = 1.0694x + 3.4795 0.947
E¢ 90.5+3.5 y = 1.0506x + 2.9442 0.976
E; 40.1+2.7 y=1.4621x +2.6562 0.957
Es 13.843.1 y=1.1276x + 3.7162 0.976
Eo 10.3£1.0 y=1.6198x + 3.3315 0.951
Ewo 21.9+0.4 y=1.5274x +2.9524 0.903
Ei3 33.5+1.8 y=2.8357x +0.6741 0.965
Eus 37.6+1.9 y = 1.4025x + 2.7904 0.990
Euv 27.9+0.2 y=2.137x + 1.9092 0.980
Es 8.0+0.3 y=0.7293x + 4.3422 0.956
Ei9 47.8+1.7 y =1.6349x +2.2543 0.998
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Ezo 39.1+1.1 y=1.779x + 2.1667 0919

Exn 36.3+£0.3 y=1.6215x +2.4701 0.988
E2 48.5+0.4 y=1.6458x+2.2258 0.981
E2s 81.4+2.1 y=1.4601x+ 2.2101 0.948
E24 51.6+£5.4 y=1.3459x+2.6952 0.997
Eas 75.2+3.4 y=1.5022x+2.1818 0.958
Ez 54.0+1.8 y=1.4843x+2.4292 0.986
Ez7 37.2+0.8 y=1.8064x+2.1623 0.968
Ezs 47.9+0.2 y=1.6462x+2.2342 0.984

2 Values are means + SD of three replicates.
Table S5

The regression equation of the title compounds with ECso values against 7. cucumeris in vitro. *

T. cucumeris

Compound
ECso (mg L") Regression equation R?
Es 18.5+£0.4 y=1.6449x +2.9151  0.943
E; 5.7+0.2 y=0.8461x +4.3567  0.968
Eio 36.3+1.3 y=1.6703x + 2.3936 0.955
Eu3 7.1£0.1 y=1.1273x +4.0374  0.953
E21 37.6+1.0 y=1.0234x +3.3884  0.925

hymexazol 13.8+1.5 y=1.0312x + 3.825 0.999

2 Values are means + SD of three replicates.
Table S6

The regression equation of the title compounds with ECso values against P. capsici in vitro.?

P. capsici
Compound
ECso (mg L")  Regression equation R?
Eu 42.940.7 y=195x+1.8161  0.988
Eus 49.3+1.4 y=1.6695x +2.1737 0.971
Ezo 50.9+1.4 y=1.709x +2.0825  0.965

hymexazol 17.9+1.3 y=0.7519x +4.0573 0916
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2 Values are means + SD of three replicates.
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