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1H NMR, 13C NMR, and HRMS spectras of target compounds 1-30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Fig. S1 1H NMR spectrum of target compound 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S2 13C NMR spectrum of target compound 1 

 

 

 

 

 



 

 
 

 

 

 

 

Fig. S3 HRMS spectrum of target compound 1 

 

Fig. S4 1H NMR spectrum of target compound 2 

 

 

 

 

 

 

 

 

20191224-1-81 #65 RT: 0.63 AV: 1 NL: 1.20E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S5 13C NMR spectrum of target compound 2 

 

Fig. S6 HRMS spectrum of target compound 2 

 

 

 

 

 

 

 

 

20191224-1-65 #63 RT: 0.61 AV: 1 NL: 1.24E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S7 1H NMR spectrum of target compound 3 

 

Fig. S8 13C NMR spectrum of target compound 3 

 

 



 

 
 

 

 

 

Fig. S9 HRMS spectrum of target compound 3 

 

Fig. S10 1H NMR spectrum of target compound 4 

 

 

 

 

 

 

 

 

 

20191224-1-92 #60 RT: 0.58 AV: 1 NL: 4.74E7
T: FTMS - p ESI Full ms [100.0000-1000.0000]
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Fig. S11 13C NMR spectrum of target compound 4 

 

Fig. S12 HRMS spectrum of target compound 4 

 

 

 

 

 

 

 

 

20191224-1-82 #57 RT: 0.55 AV: 1 NL: 4.57E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S13 1H NMR spectrum of target compound 5 

 

Fig. S14 13C NMR spectrum of target compound 5 

 

 

 



 

 
 

 

 

 

Fig. S15 HRMS spectrum of target compound 5 

 

Fig. S16 1H NMR spectrum of target compound 6 

 

 

 

 

 

 

 

 

 

20191224-1-73 #63 RT: 0.61 AV: 1 NL: 3.53E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S17 13C NMR spectrum of target compound 6 

 

Fig. S18 HRMS spectrum of target compound 6 

 

 

 

 

 

 

 

 

 

20191224-1-62 #72 RT: 0.70 AV: 1 NL: 2.10E7
T: FTMS - p ESI Full ms [100.0000-1000.0000]
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Fig. S19 1H NMR spectrum of target compound 7 

 

Fig. S20 13C NMR spectrum of target compound 7 

 

 

 



 

 
 

 

 

 

Fig. S21 HRMS spectrum of target compound 7 

 

Fig. S22 1H NMR spectrum of target compound 8 

 

 

 

 

 

 

 

 

 

20191224-1-91 #117 RT: 1.14 AV: 1 NL: 2.93E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S23 13C NMR spectrum of target compound 8 

 

Fig. S24 HRMS spectrum of target compound 8 

 

 

 

 

 

 

 

 

 

20191224-1-64 #49 RT: 0.47 AV: 1 NL: 6.17E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S25 1H NMR spectrum of target compound 9 

 

Fig. S26 13C NMR spectrum of target compound 9 

 

 

 



 

 
 

 

 

 

Fig. S27 HRMS spectrum of target compound 9 

 

Fig. S28 1H NMR spectrum of target compound 10 

 

 

 

 

 

 

 

 

 

20191224-1-71 #68 RT: 0.66 AV: 1 NL: 6.14E6
T: FTMS - p ESI Full ms [100.0000-1000.0000]
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Fig. S29 13C NMR spectrum of target compound 10 

 

Fig. S30 HRMS spectrum of target compound 10 

 

 

 

 

 

 

 

 

 

20191224-1-68 #63 RT: 0.61 AV: 1 NL: 8.47E6
T: FTMS + p ESI Full ms [100.0000-1000.0000]

442 444 446 448 450 452 454 456 458 460 462 464 466

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

464.33389

464.83548

453.34286

442.30014 457.07974

C 20 H18 O N4 Cl2 F 3 = 457.08043

-1.49932 ppm

459.07672

465.33746

451.09946

C 20 H12 O N4 Cl2 F 3 = 451.03348

146.26315 ppm 454.34628

443.30344 458.08334455.31400446.26035 460.08051 465.83810462.34729450.24319448.62216

463.32526

444.56366

456.31552



 

 
 

 

 

 

Fig. S31 1H NMR spectrum of target compound 11 

 

Fig. S32 13C NMR spectrum of target compound 11 

 

 

 



 

 
 

 

 

 

Fig. S33 HRMS spectrum of target compound 11 

 

 

Fig. S34 1H NMR spectrum of target compound 12 

 

 

 

 

 

 

 

 

20191224-1-93 #53 RT: 0.51 AV: 1 NL: 1.32E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S35 13C NMR spectrum of target compound 12 

 

Fig. S36 HRMS spectrum of target compound 12 

 

 

 

 

 

 

 

 

 

20191224-1-74 #59 RT: 0.57 AV: 1 NL: 3.28E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S37 1H NMR spectrum of target compound 13 

 

Fig. S38 13C NMR spectrum of target compound 13 

 

 

 



 

 
 

 

 

 

Fig. S39 HRMS spectrum of target compound 13 

 

Fig. S40 1H NMR spectrum of target compound 14 

 

 

 

 

 

 

 

 

 

20191224-1-63 #63 RT: 0.61 AV: 1 NL: 1.16E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S41 13C NMR spectrum of target compound 14 

 

Fig. S42 HRMS spectrum of target compound 14 

 

 

 

 

 

 

 

 

 

20191224-1-84 #43 RT: 0.41 AV: 1 NL: 3.06E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S43 1H NMR spectrum of target compound 15 

 

Fig. S44 13C NMR spectrum of target compound 15 

 

 

 



 

 
 

 

 

 

Fig. S45 HRMS spectrum of target compound 15 

 

Fig. S46 1H NMR spectrum of target compound 16 

 

 

 

 

 

 

 

 

 

20191224-1-78 #57 RT: 0.55 AV: 1 NL: 1.57E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S47 13C NMR spectrum of target compound 16 

 

Fig. S48 HRMS spectrum of target compound 16 

 

 

 

 

 

 

 

 

 

20191224-1-70 #41 RT: 0.39 AV: 1 NL: 3.98E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S49 1H NMR spectrum of target compound 17 

 

Fig. S50 13C NMR spectrum of target compound 17 

 

 

 



 

 
 

 

 

 

Fig. S51 HRMS spectrum of target compound 17 

 

Fig. S52 1H NMR spectrum of target compound 18 

 

 

 

 

 

 

 

 

 

20191224-1-89 #63 RT: 0.61 AV: 1 NL: 2.11E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S53 13C NMR spectrum of target compound 18 

 

Fig. S54 HRMS spectrum of target compound 18 

 

 

 

 

 

 

 

 

 

20191224-1-76 #49 RT: 0.47 AV: 1 NL: 7.04E4
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S55 1H NMR spectrum of target compound 19 

 

Fig. S56 13C NMR spectrum of target compound 19 

 

 

 



 

 
 

 

 

 

Fig. S57 HRMS spectrum of target compound 19 

 

Fig. S58 1H NMR spectrum of target compound 20 

 

 

 

 

 

 

 

 

 

20191224-1-79 #57 RT: 0.55 AV: 1 NL: 4.32E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S59 13C NMR spectrum of target compound 20 

 

Fig. S60 HRMS spectrum of target compound 20 

 

 

 

 

 

 

 

 

 

 

20191224-1-61 #68 RT: 0.65 AV: 1 NL: 1.70E8
T: FTMS - p ESI Full ms [100.0000-1000.0000]
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Fig. S61 1H NMR spectrum of target compound 21 

 

Fig. S62 13C NMR spectrum of target compound 21 

 

 

 



 

 
 

 

 

 

Fig. S63 HRMS spectrum of target compound 21 

 

Fig. S64 1H NMR spectrum of target compound 22 

 

 

 

 

 

 

 

 

 

20191224-1-66 #55 RT: 0.53 AV: 1 NL: 3.84E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S65 13C NMR spectrum of target compound 22 

 

Fig. S66 HRMS spectrum of target compound 22 

 

 

 

 

 

 

 

 

 

20191224-1-72 #59 RT: 0.57 AV: 1 NL: 1.58E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S67 1H NMR spectrum of target compound 23 

 

Fig. S68 13C NMR spectrum of target compound 23 

 

 

 



 

 
 

 

 

 

Fig. S69 HRMS spectrum of target compound 23 

 

Fig. S70 1H NMR spectrum of target compound 24 

 

 

 

 

 

 

 

 

 

20191224-1-88 #87 RT: 0.84 AV: 1 NL: 8.28E6
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S71 13C NMR spectrum of target compound 24 

 

Fig. S72 HRMS spectrum of target compound 24 

 

 

 

 

 

 

 

 

 

20191224-1-75 #51 RT: 0.49 AV: 1 NL: 2.73E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S73 1H NMR spectrum of target compound 25 

 

Fig. S74 13C NMR spectrum of target compound 25 

 

 

 



 

 
 

 

 

 

Fig. S75 HRMS spectrum of target compound 25 

 

Fig. S76 1H NMR spectrum of target compound 26 

 

 

 

 

 

 

 

 

 

20191224-1-86 #69 RT: 0.67 AV: 1 NL: 3.48E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]

410 412 414 416 418 420 422 424 426 428 430

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

420.23898

C 24 H30 O2 N5 = 420.23940

-0.99597 ppm

421.24255

418.78302

413.26593

C 24 H23 O2 N5 = 413.18463

196.73455 ppm

422.24582

418.22302

C 24 H28 O2 N5 = 418.22375

-1.74352 ppm

427.28235425.22479416.79703412.79581 429.23877



 

 
 

 

 

 

 

Fig. S77 13C NMR spectrum of target compound 26 

 

Fig. S78 HRMS spectrum of target compound 26 

 

 

 

 

 

 

 

 

20191224-1-94 #61 RT: 0.59 AV: 1 NL: 1.09E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S79 1H NMR spectrum of target compound 27 

 

Fig. S80 13C NMR spectrum of target compound 27 

 

 

 



 

 
 

 

 

 

Fig. S81 HRMS spectrum of target compound 27 

 

Fig. S82 1H NMR spectrum of target compound 28 

 

 

 

 

 

 

 

 

 

20191224-1-83 #71 RT: 0.69 AV: 1 NL: 2.52E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S83 13C NMR spectrum of target compound 28 

 

Fig. S84 HRMS spectrum of target compound 28 

 

 

 

 

 

 

 

 

 

20191224-1-77 #69 RT: 0.66 AV: 1 NL: 4.05E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S85 1H NMR spectrum of target compound 29 

 

Fig. S86 13C NMR spectrum of target compound 29 

 

 

 



 

 
 

 

 

 

Fig. S87 HRMS spectrum of target compound 29 

 

Fig. S88 1H NMR spectrum of target compound 30 

 

 

 

 

 

 

 

 

 

20191224-1-80 #51 RT: 0.49 AV: 1 NL: 2.90E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Fig. S89 13C NMR spectrum of target compound 30 

 

Fig. S90 HRMS spectrum of target compound 30 

  

20191224-1-95 #73 RT: 0.71 AV: 1 NL: 3.41E6
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Inhibition rate of all compounds at 10 μM against four cancer cells 

 

Table S1 Inhibition rate of all compounds at 10 μM against four cancer cells 

Comp. Inhibition rate(%)a±SD 

A549 PC-3 K562 HepG2 

1 13.87±5.59 29.90±10.57 14.78±2.95 21.67±4.01 

2 34.83±5.42 30.18±7.56 17.92±3.19 12.07±3.66 

3 22.28±5.52 27.31±6.61 7.05±1.56 34.93±1.10 

4 35.33±3.14 45.27±0.35 19.22±4.67 34.30±4.27 

5 10.79±6.83 28.53±6.12 16.05±4.76 28.56±3.78 

6 24.48±2.68 44.77±5.87 19.75±5.77 30.65±1.17 

7 27.89±6.42 35.23±1.13 25.70±4.76 28.59±3.89 

8 15.80±3.09 36.45±5.62 30.39±9.22 31.78±3.56 

9 25.86±2.26 44.56±7.29 13.68±4.78 32.21±1.51 

10 36.91±3.20 38.74±1.05 13.21±3.59 54.63±3.92 

11 35.01±9.62 33.38±8.78 26.95±2.59 48.92±5.30 

12 27.58±5.63 29.81±8.43 22.75±3.10 34.71±2.30 

13 27.83±8.22 35.68±6.23 22.09±4.30 30.40±3.77 

14 25.12±11.64 34.60±2.82 20.36±3.65 22.13±5.98 

15 16.39±9.41 35.65±8.13 12.70±4.21 45.67±0.45 

16 17.71±4.01 23.83±3.54 21.30±7.49 45.22±3.54 

17 25.24±2.50 23.64±9.18 21.45±6.62 23.44±4.67 

18 25.28±4.30 32.91±8.97 22.80±0.46 43.12±5.29 

19 21.46±6.23 21.91±13.68 11.88±1.48 18.39±4.29 

20 33.70±3.88 33.89±11.74 8.39±3.45 42.84±0.75 

21 29.30±6.38 30.27±9.17 37.24±3.72 22.28±0.95 

22 22.87±5.76 18.32±8.11 12.47±0.20 21.47±6.28 

23 44.45±4.03 31.32±5.37 23.28±3.30 50.97±2.77 

24 33.71±2.99 29.96±11.84 23.09±5.87 48.43±1.30 

25 41.28±10.79 29.44±17.53 20.41±3.33 33.61±4.60 

26 42.52±7.72 38.35±5.85 20.81±3.46 36.14±1.84 

27 26.52±1.79 33.88±13.26 27.06±0.64 19.68±4.27 

28 37.58±3.53 32.04±3.31 26.67±2.64 35.13±1.95 

29 22.29±7.53 25.70±4.36 12.09±1.81 46.23±0.17 

30 5.29±2.08 35.00±8.11 14.16±1.44 32.95±2.42 

Sorafenibb 32.97±5.27 31.79±8.24 28.51±5.81 50.81±1.92 
a Average of the three trials. b Commercial sorafenib was used as positive control. 

  



 

 
 

 

Plate clone formation experiment 

 

Fig. S91 Plate clone formation experiment of compound 6 and sorafenib 

 


