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1H and 13C NMR spectra of target compound 5-I 

 
1H NMR spectrum of compound A1 

 
13C NMR spectrum of compound A1 
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19F NMR spectrum of compound A1  

 

 
HRMS(ESI) of compound A1  
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1H NMR spectrum of compound A2 

 
13C NMR spectrum of compound A2 



Molecules 2020, 25, 1772 5 of 64 

 
19F NMR spectrum of compound A2 

 

 
HRMS(ESI) of compound  A2 
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1H NMR spectrum of compound A3 

 
13C NMR spectrum of compound A3 
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19F NMR spectrum of compound A3 

 
HRMS(ESI) of compound A3 

2019050731 #81 RT: 0.79 AV: 1 NL: 4.66E6
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A4 

 
13C NMR spectrum of compound A4 
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HRMS(ESI) of compound A4 

 
1H NMR spectrum of compound A5 
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13C NMR spectrum of compound A5 

 
 HRMS(ESI) of compound A5 

2019102543 #49 RT: 0.47 AV: 1 NL: 1.28E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A6 

 
13C NMR spectrum of compound A6 
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HRMS(ESI) of compound A6 

 
1H NMR spectrum of compound A7 

2019102544 #49 RT: 0.48 AV: 1 NL: 2.03E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A7 

HRMS(ESI) of compound A7 

2019102545 #51 RT: 0.50 AV: 1 NL: 3.39E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A8 

 
13C NMR spectrum of compound A8 



Molecules 2020, 25, 1772 15 of 64 

HRMS(ESI) of compound A8 

 
1H NMR spectrum of compound A9 

2019102545 #51 RT: 0.50 AV: 1 NL: 3.39E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A9 

19F 

NMR spectrum of compound A9 
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HRMS of compound A9 

 
1H NMR spectrum of compound A10 

2019102546 #43 RT: 0.42 AV: 1 NL: 3.50E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A10 

 

19F NMR spectrum of compound  A10 
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HRMS of compound A10 

 
1H NMR spectrum of compound A11 

2019102546 #43 RT: 0.42 AV: 1 NL: 3.50E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A11 

 
HRMS(ESI) of compound  A11 

2019050735 #49 RT: 0.48 AV: 1 NL: 9.45E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A12 

13C 

NMR spectrum of compound A12 
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HRMS(ESI) of compound A12 

 
1H NMR spectrum of compound A13 

2019102542 #41 RT: 0.40 AV: 1 NL: 2.88E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A13 

 
19F NMR spectrum of compound A13 
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HRMS(ESI) of compound A13 

 

1H 

NMR spectrum of compound A14 
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13C 

NMR spectrum of compound A14 

 
19F NMR spectrum of compound A14 
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HRMS(ESI) of compound A14 

 
1H NMR spectrum of compound A15 

2019091053 #49 RT: 0.47 AV: 1 NL: 4.12E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A15 

 
19F NMR spectrum of compound A15 
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HRMS(ESI) of compound  A15 

 
1H NMR spectrum of compound A16 

2019091051 #49 RT: 0.47 AV: 1 NL: 4.95E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A16 

 

 
HRMS(ESI) of compound A16 
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 1H NMR spectrum of compound A17 

 
 

 
13C NMR spectrum of compound A17 
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HRMS(ESI) of compound A17 

 
1H NMR spectrum of compound A18 

 

2019091055 #51 RT: 0.49 AV: 1 NL: 1.96E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]

260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470
m/z

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A
bu

nd
an

ce
358.07639

C18H17ON3ClS= 358.07754
-3.21611 ppm

274.27313

380.05826

418.78210

318.29926

362.24014

301.14008 407.79153
305.15601 349.18237 393.20831261.13010

271.18716

437.23444 464.33350396.03226

383.05869

337.23386 453.34219
325.22650

426.76917

415.77417

365.15591

283.17416
296.25507

309.20258



Molecules 2020, 25, 1772 32 of 64 

 
13C NMR spectrum of compound A18 

 

 
HRMS(ESI) of compound A18 

 

2019091048 #63 RT: 0.60 AV: 1 NL: 1.39E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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 1H NMR spectrum of compound A19 

 
13C NMR spectrum of compound A19 
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HRMS(ESI) of compound A19 

 1H 

NMR spectrum of compound  A20 

2019091050 #55 RT: 0.53 AV: 1 NL: 2.62E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A20 

 
HRMS(ESI) of compound  A20 

2019091069 #57 RT: 0.55 AV: 1 NL: 6.90E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A21 

 
13C NMR spectrum of compound  A21 
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19F NMR spectrum of compound  A21 

 
HRMS(ESI) of compound A21 

 

2019091049 #49 RT: 0.47 AV: 1 NL: 1.82E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound  A22 

 
13C NMR spectrum of compound  A22 



Molecules 2020, 25, 1772 39 of 64 

 
19F NMR spectrum of compound  A22 

HRMS(ESI) of compound A22  

2019091056 #51 RT: 0.49 AV: 1 NL: 2.85E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound  A23 

 
13C NMR spectrum of compound  A23 
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HRMS(ESI) of compound A23 

  

 
1H NMR spectrum of compound  A24 

 

2019091052 #49 RT: 0.47 AV: 1 NL: 4.18E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound  A24 

 
HRMS(ESI) of compound A24 

     

2019091047 #49 RT: 0.47 AV: 1 NL: 1.15E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A25 

 
13C NMR spectrum of compound A25 

（δ 56 (CH2), δ 19( CH3) in 13C NMR spectrum of compound A25 indicating a signal of impurity 
CH3CH2OH which should have been wiped out) 
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19F NMR spectrum of compound  A25 

 

 
1H NMR spectrum of compound  A26 
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13C NMR spectrum of compound A26 

 
19F NMR spectrum of compound  A26 
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HRMS(ESI) of compound A26 

 
1H NMR spectrum of compound  A27 

2019091058 #49 RT: 0.47 AV: 1 NL: 2.35E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A27 

 
19F NMR spectrum of compound  A27 
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HRMS(ESI) of compound A27 

 
1H NMR spectrum of compound A28 

2019091065 #51 RT: 0.49 AV: 1 NL: 6.58E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound  A28 

 
HRMS(ESI) of compound  A28 

2019091060 #53 RT: 0.51 AV: 1 NL: 3.04E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound  A29 

 
13C NMR spectrum of compound A29 
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HRMS(ESI) of compound  A29 

 

 
1H NMR spectrum of compound  A30 
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T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A30 

 
HRMS(ESI) of compound A30 

2019091062 #59 RT: 0.57 AV: 1 NL: 7.07E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound  A31 

 

 
13C NMR spectrum of compound A31 
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HRMS(ESI) of compound A31 

 

 
1H NMR spectrum of compound A32 

2019091066 #53 RT: 0.51 AV: 1 NL: 7.65E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound  A32 

 
HRMS(ESI) of compound A32 

2019091067 #57 RT: 0.55 AV: 1 NL: 1.65E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A33 

 

 
13C NMR spectrum of compound  A33 
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19F NMR spectrum of compound  A33 

 

 

 
HRMS(ESI) of compound A33 

 

2019091061 #51 RT: 0.49 AV: 1 NL: 2.33E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A34 

 
13C NMR spectrum of compound  A34 
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19F NMR spectrum of compound  A34 

 
HRMS(ESI) of compound A34 

 

2019091063 #51 RT: 0.49 AV: 1 NL: 1.20E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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1H NMR spectrum of compound A35 

 
13C NMR spectrum of compound A35 
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HRMS(ESI) of compound A35 

 
1H NMR spectrum of compound A36 

2019091068 #55 RT: 0.53 AV: 1 NL: 5.66E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13C NMR spectrum of compound A36 

 
HRMS(ESI) of compound A36 
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Table S1. Inhibition rate (%) of compounds A1-A36 against Xoo, Xac and Xoc. 

Compd. R’/R 
Xoo Xac Xoc 

200 μg/mL 100 μg/mL 200 μg/L 100 μg/mL 200 μg/mL 100 μg/mL 

A1 4-F/CH3 98±1.67 82±0.64 78±3.65 51±1.83 87±2.79 55±3.75 

A2 3-F/CH3 25±1.09 20±0.82 53±1.55 26±3.96 45±6.80 35±1.68 

A3 3,4-diF /CH3 76±3.40 59±1.72 44±5.50 21±1.80 73±3.64 43±1.97 

A4 4-Cl/CH3 85±2.56 68±0.78 75±4.70 45±7.59 81±0.94 62±2.66 

A5 3-Cl/CH3 47±1.42 13±1.56 36±0.11 16±0.13 56±1.25 35±1.75 

A6 3,4-diCl/CH3 87±2.1 67±3.20 50±3.10 40±1.41 69±6.11 47±1.48 

A7 4-Br/CH3 52±0.61 45±1.70 32±1.81 21±0.60 61±1.73 48±2.01 

A8 3-Br/CH3 38±0.159 23±0.19 31±1.14 29±1.25 57±2.93 30±3.31 

A9 4-CF3/CH3 52±0.50 29±0.91 62±1.76 35±4.31 46±1.74 22±1.27 

A10 3-CF3/CH3 41±1.50 22.4±2.30 18±0.91 16±1.15 35±2.93 19±3.87 

A11 4-CH3/CH3 61±5.20 52±3.30 39±1.10 32±1.31 37±1.94 7±2.30 

A12 H/CH3 54±1.40 19±2.84 40±3.89 38±1.62 49±1.52 28±3.41 

A13 4-F/CH2CH3 35±1.90 24±3.72 47±1.90 36±6.37 61±1.67 40±1.91 

A14 3-F/CH2CH3 41±1.81 17±5.95 38±2.81 27±0.95 55±2.16 21±2.24 

A15 3,4-diF/CH2CH3 61±1.10 37±4.80 49±2.20 31±4.10 52±5.06 38±4.73 

A16 4-Cl/CH2CH3 45±1.93 35±2.79 39±2.23 26±1.76 63±1.41 43±1.09 

A17 3-Cl/CH2CH3 24±2.60 11±5.80 17±2.36 14±2.60 50±3.07 37±2.00 

A18 3,4-diCl/CH2CH3 35±3.10 13±1.10 52±3.50 33±1.30 47±1.41 10±1.09 

A19 4-Br/CH2CH3 39±0.70 34±1.81 67±5.65 60±2.59 19±5.60 4±1.82 

A20 3-Br/CH2CH3 31±4.70 29±3.40 25±4.05 18±4.74 45±3.74 17±2.50 

A21 4-CF3/CH2CH3 54±0.60 23±1.20 52±1.47 39±3.14 45±0.78 7±2.17 

A22 3-CF3/CH2CH3 26±0.24 19±0.28 31±4.18 25±3.31 39±2.40 10±0.78 

A23 4-CH3 /CH2CH3 33±0.73 22±0.90 49±4.98 40±3.96 34±4.48 16±1.12 

A24 H/CH2CH3 40±2.94 29±5.78 36±5.80 25±3.38 55±5.98 48±1.18 

A25 4-F/CH(CH3)2 40±1.35 37±0.92 28±1.07 24±7.31 38±4.23 26±2.84 

A26 3-F/CH(CH3)2 14±2.79 6±2.0 52±3.10 31±1.68 47±2.58 28±5.60 

A27 3,4-diF/CH(CH3)2 28±1.51 13±3.30 48±1.38 28±4.46 60±3.52 34±2.73 

A28 4-Cl/CH(CH3)2 36±4.90 23±0.24 63±2.25 37±2.26 58±6.40 29±4.84 

A29 3-Cl/CH(CH3)2 27±4.8 17±0.17 58±5.38 42±3.78 46±0.81 12±1.27 

A30 3,4-diCl/CH(CH3)2 56±1.50 27±1.13 52±5.18 45±1.31 66±2.39 39±5.16 

A31 4-CF3/CH(CH3)2 40±4.74 37±3.12 61±2.85 27±3.72 23±1.45 18±1.06 

A32 3-CF3/CH(CH3)2 48±2.57 37±3.08 49±2.50 26±3.07 52±2.79 31±0.97 

A33 4-Br/CH(CH3)2 46±2.79 28±9.93 50±2.49 18±3.69 46±4.38 12±1.27 

A34 3-Br/CH(CH3)2 39±1.80 34±2.56 53±4.20 43±7.87 25±3.42 11±1.20 

A35 4-CH3/CH(CH3)2 34±1.69 30±3.10 44±1.68 23±7.73 33±0.96 14±1.27 

A36 H/CH(CH3)2 40±4.53 29±3.81 48±1.38 28±1.16 25±2.80 19±4.15 

Bismerthiazol 87±1.34 67±1.03 100±4.84 72±5.21 95±7.50 77±3.29 

Thiodiazole copper 76±8.61 51±4.31 86±3.64 59±4.79 74±1.72 52±5.87 
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Table S2. Antibacterial activity of compounds against Xoo, Xac and Xoc. 

Compd. 
Xoo Xac Xoc 

EC50 ( μg/mL) regression equation r2 EC50 ( μg/mL) regression equation r2 EC50 ( μg/mL) regression equation r2 

A1 51.27±2.41 y=3.96x-1.78 0.98 49.72±2.56 y=5.69x+1.56 0.99 81.99±2.61 y=2.81x-0.39 0.96 

A3 90.01±3.12 y=4.06x-2.95 0.98 193.78±2.34 y=2.27x-0.19 0.99 124.69±3.22 y=1.74x+1.55 0.96 

A4 61.46±2.12 y=2.62x+0.32 0.97 96.21±3.21 y=3.23x-1.43 0.96 66.85±2.76 y=3.45x-1.30 0.98 

A6 53.03±1.22 y=1.67x+2.13 0.98 130.92±2.10 y=2.18x+0.39 0.97 93.68±4.56 y=2.49x-0.09 0.95 

A11 164.83±4.34 y=1.61x+1.43 0.98 262.44±3.56 y=1.19x+2.11 0.95 390.68±5.31 y=1.57x+0.93 0.97 

A13 184.66±5.21 y=1.46x+1.67 0.99 225.27±3.44 y=1.29x+1.95 0.96 130.99±2.15 y=1.80x+1.19 0.95 

A25 326.28±6.76 y=1.67x+2.13 0.96 421.17±4.22 y=1.21x+1.83 0.98 254.43±3.19 y=1.64x+2.13 0.95 

Bismerthiazolb 61.45±2.10 y = 2.25x+0.98 0.98 45.22±1.10 y = 2.99x+0.05 0.95 70.97±2.29 y=2.02x+1.26 0.95 

Thiodiazole 
copperb 

88.14±2.22 y = 1.82x+1.46 0.95 77.04±3.22 y = 1.83x+1.55 0.96 98.22±1.78 y=2.43x+0.16 0.97 

a The statistic analysis was conducted by ANOVA method at the condition of equal variances assumed (p > 0.05) and equal variances not assumed (p< 0.05). b The commercial 
antibacterial agents bismerthiazol and thiodiazole-copper were used as positive control. 

 


