
S 1

Synthesis of Cucurbitacin B Derivatives as

Potential Anti-hepatocellular Carcinoma

Agents

Weizhi Ge,a Xinyi Chen,a Fangzhi Han,a Zhongquan Liu,a Tianpeng Wang,a

Mengmeng Wang,b Yue Chen,a,* Yahui Dinga,* and Quan Zhanga,*

aState Key Laboratory of Medicinal Chemical Biology, College of Pharmacy and

Tianjin Key Laboratory of Molecular Drug Research, Nankai University, Haihe

Education Park, 38 Tongyan Road, Tianjin 300353, People’s Republic of China

bAccendatech Company, Ltd., Tianjin 300384, People's Republic of China

SUPPORTING INFORMATION

1. Copies of 1HNMR and 13C NMR…………………………………………………S2

2. The purity of the compounds tested by HPLC ………………………………S44

3. The dose-response curves of compounds ……………………………………S54



S 2

1H NMR of cucurbitacin B (1)

13C NMR of cucurbitacin B (1)



S 3

1H NMR of compound 2

13C NMR of compound 2



S 4

1H NMR of compound 3a

13C NMR of compound 3a



S 5

1H NMR of compound 3b

13C NMR of compound 3b



S 6

1H NMR of compound 3c

13C NMR of compound
3c



S 7

1H NMR of compound 3d

13C NMR of compound 3d



S 8

1H NMR of compound 3e

13C NMR of compound 3e



S 9

1H NMR of compound 3f

13C NMR of compound 3f



S10

1H NMR of compound 3g

13C NMR of compound 3g



S11

1H NMR of compound 3h

13C NMR of compound 3g



S12

1H NMR of compound 3i

13C NMR of compound 3i



S13

19F NMR of compound 3i



S14

1H NMR of compound 3j

13C NMR of compound 3j



S15

1H NMR of compound 3k

13C NMR of compound 3k



S16

1H NMR of compound 3l

13C NMR of compound 3l



S17

1H NMR of compound 3m

13C NMR of compound 3m



S18

1H NMR of compound 3n

13C NMR of compound 3n



S19

19F NMR of compound 3n



S20

1H NMR of compound 3o

13C NMR of compound 3o



S21

1H NMR of compound 3p

13C NMR of compound 3p



S22

1H NMR of compound 3q

13C NMR of compound 3q



S23

1H NMR of compound 4

13C NMR of compound 3q



S24

1H NMR of compound 8

13C NMR of compound 8



S25

1H NMR of compound 9a

13C NMR of compound 9a



S26

1H NMR of compound 9b

13C NMR of compound 9b



S27

1H NMR of compound 9c

13C NMR of compound 9c



S28

1H NMR of compound 10a

13C NMR of compound 10a



S29

1H NMR of compound 10b

13C NMR of compound 10b



S30

1H NMR of compound 10c

13C NMR of compound 10c



S31

1H NMR of compound
10d

13C NMR of compound 10d



S32

1H NMR of compound 10e

13C NMR of compound 10e



S33

1H NMR of compound 10f

13C NMR of compound 10f



S34

1H NMR of compound 10g

13C NMR of compound 10g



S35

1H NMR of compound 10h

13C NMR of compound 10h



S36

1H NMR of compound 10i

13C NMR of compound 10i



S37

1H NMR of compound 10j

13C NMR of compound 10j



S38

1H NMR of compound 10k

13C NMR of compound 10k



S39

1H NMR of compound 10l

13C NMR of compound 10l



S40

1H NMR of compound 10m

13C NMR of compound 10m



S41

1H NMR of compound 10n

13C NMR of compound 10n



S42

1H NMR of compound 10o

13C NMR of compound 10o



S43

1H NMR of compound 11

13C NMR of compound 11



S44

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-100

200

400

600

800

1,100 GWZ #382 Cuc-1 UV_VIS_1
mAU

min

1 - 5.940

2 - 6.230
3 - 7.507

WVL:220 nm

Compound 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

50

100

150

200

250

300 GWZ #384 [modif ied by hp] Cuc-3a UV_VIS_1
mAU

min

1 - 7.087

2 - 8.174

WVL:220 nm

Compound 3a

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

100

200

300

400 GWZ #388 [modif ied by hp] Cuc-3b UV_VIS_1
mAU

min

1 - 7.747

2 - 8.234 3 - 14.907

WVL:220 nm

Compound 3b

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

100

200

300

400

450 GWZ #391 [modif ied by hp] Cuc-3c UV_VIS_1
mAU

min

1 - 7.1842 - 7.504

3 - 8.254

WVL:220 nm

Compound 3c



S45

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-20

0

25

50

75

100

125

150

180 GWZ #394 [modif ied by hp] Cuc-3d UV_VIS_1
mAU

min

1 - 4.400
2 - 8.234

3 - 10.240
WVL:220 nm

Compound
3d

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-100

0

100

200

300

400

500

600

700 GWZ #390 [modif ied by hp] Cuc-3e UV_VIS_1
mAU

min

1 - 6.7172 - 7.310

3 - 8.150

4 - 14.910

WVL:220 nm

Compound 3e

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-20

0

25

50

75

100

125

150

180 GWZ #395 Cuc-3f UV_VIS_1
mAU

min

1 - 7.470

2 - 20.930

WVL:220 nm

Compound 3f

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

50

100

150

200

250

300

350 GWZ #416 [modif ied by hp] cuc-3g UV_VIS_1
mAU

min

1 - 6.184

2 - 6.650

WVL:220 nm

Compound 3g



S46

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

100

200

300

400

500 GWZ #378 [modif ied by hp] Cuc-3h UV_VIS_1
mAU

min

1 - 5.7402 - 6.4443 - 6.6704 - 7.490

5 - 8.130

WVL:220 nm

Compound 3h

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-100

0

100

200

300

400

500

600

700 GWZ #380 Cuc-3i UV_VIS_1
mAU

min

1 - 5.734 2 - 7.157

3 - 7.777

4 - 14.830 5 - 20.564

WVL:220 nm

Compound 3i

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

50

100

150

200

250

300

350 GWZ #387 [modif ied by hp] Cuc-3j UV_VIS_1
mAU

min

1 - 8.244

2 - 8.577

3 - 14.910

WVL:220 nm

Compound 3j

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-100

0

100

200

300

400

500

600

700 GWZ #417 [modif ied by hp] cuc-3k UV_VIS_1
mAU

min

1 - 3.414

2 - 6.874

3 - 7.700

WVL:220 nm

Compound 3k



S47

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

50

100

150

200

250

300

350 GWZ #393 Cuc-3l UV_VIS_1
mAU

min

1 - 6.374

2 - 7.574

WVL:220 nm

Compound 3l

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

100

200

300

400

550 GWZ #379 [modif ied by hp] Cuc-3m UV_VIS_2
mAU

min

1 - 4.304 2 - 5.567 3 - 6.930

4 - 7.507

5 - 8.184

WVL:254 nm

Compound 3m

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

100

200

300

400

450 GWZ #383 [modif ied by hp] Cuc-3n UV_VIS_1
mAU

min

1 - 7.814

2 - 8.130

WVL:220 nm

Compound 3n

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-100

200

400

600

800

1,100 GWZ #377 [modif ied by hp] Cuc-3o UV_VIS_1
mAU

min

1 - 6.5102 - 7.184

3 - 8.060

4 - 14.877

WVL:220 nm

Compound 3o



S48

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-50

0

100

200

300

400 GWZ #385 [modif ied by hp] Cuc-3p UV_VIS_1
mAU

min

1 - 7.440

2 - 8.247

WVL:220 nm

Compound 3p

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-100

0

100

200

300

400

500

600

700 GWZ #386 [modif ied by hp] Cuc-3q UV_VIS_1
mAU

min

1 - 2.527 2 - 5.784

3 - 7.900
WVL:220 nm

Compound 3q

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-100

0

100

200

300

400

500

600 GWZ #381 [modif ied by hp] Cuc-4 UV_VIS_1
mAU

min

1 - 5.564 2 - 8.464

3 - 10.027
WVL:220 nm

Compound 4

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-50

100

200

300

400

550 GWZ #396 Cuc-9a UV_VIS_1
mAU

min

1 - 3.480

2 - 4.327

3 - 4.873

WVL:220 nm

Compound 9a



S49

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-50

100

200

300

400

500

600 GWZ #405 Cuc-9b UV_VIS_1
mAU

min

1 - 3.707

WVL:220 nm

Compound 9b

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-100

0

125

250

375

500

625

800 GWZ #406 [modif ied by hp] Cuc-9c UV_VIS_1
mAU

min

1 - 4.390

2 - 5.750 3 - 7.583

WVL:220 nm

Compound 9c

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-50

0

100

200

300

400

450 GWZ #397 UV_VIS_1
mAU

min

1 - 4.080

WVL:220 nm

Compound 10a

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-100

0

100

200

300

400

500

600 GWZ #410 Cuc-10b UV_VIS_1
mAU

min

1 - 3.573

2 - 5.060

WVL:220 nm

Compound 10b



S50

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-100

200

400

600

800

1,100 GWZ #407 Cuc-10c UV_VIS_1
mAU

min

1 - 3.650

WVL:220 nm

Compound 10c

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-200

0

250

500

750

1,000

1,250

1,500

1,800 GWZ #408 Cuc-10d UV_VIS_1
mAU

min

1 - 3.710

2 - 5.303 3 - 6.663 4 - 7.643

WVL:220 nm

Compound
10d

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-50

100

200

300

400

550 GWZ #400 Cuc-10e UV_VIS_1
mAU

min

1 - 3.517

2 - 3.813

WVL:220 nm

Compound 10e

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-50

0

50

100

150

200

250

300

350 GWZ #401 Cuc-10f UV_VIS_1
mAU

min

1 - 3.907

2 - 4.637

WVL:220 nm

Compound 10f



S51

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-500

0

500

1,000

1,500

2,000

2,500

3,000 GWZ #404 Cuc-10g UV_VIS_1
mAU

min

1 - 3.597

2 - 4.013

WVL:220 nm

Compound 10g

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-50

100

200

300

400

500 GWZ #403 [modif ied by hp] Cuc-10h UV_VIS_1
mAU

min

1 - 3.787

2 - 4.170

WVL:220 nm

Compound 10h

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-200

0

200

400

600

800

1,000

1,200 GWZ #413 cuc-10i UV_VIS_1
mAU

min

1 - 3.443

2 - 4.403
WVL:220 nm

Compound 10i

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
-100

200

400

600

800

1,100 GWZ #375 Cuc-10j UV_VIS_1
mAU

min

1 - 3.763

2 - 4.820

3 - 8.483

WVL:220 nm

Compound 10j



S52

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-100

0

100

200

300

400

500

600 GWZ #399 [modif ied by hp] Cuc-10k UV_VIS_1
mAU

min

1 - 4.950

2 - 5.407

WVL:220 nm

Compound 10k

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-50

0

100

200

300

400 GWZ #398 Cuc-10l UV_VIS_1
mAU

min

1 - 3.913

WVL:220 nm

Compound 10l

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-20

0

20

40

60

80

100

120

140 GWZ #411 Cuc-10m UV_VIS_1
mAU

min

1 - 3.623

WVL:220 nm

Compound 10m

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-20

0

20

40

60

80

100

120

140 GWZ #411 Cuc-10m UV_VIS_1
mAU

min

1 - 3.623

WVL:220 nm

Compound 10n



S53

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
-100

125

250

375

500

625

750

875

1,000 GWZ #402 Cuc-10o UV_VIS_1
mAU

min

1 - 3.673

2 - 7.457

WVL:220 nm

Compound 10o

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0
-20

0

20

40

60

80

100

120 GWZ #419 Cuc-11 UV_VIS_2
mAU

min

1 - 4.137

2 - 5.044

3 - 5.370

4 - 7.034

WVL:254 nm

Compound 11



S54

3. The dose-response curves of compounds
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