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(a) (b)

Figure S1. Result of redocking. (a) Crystal conformation of CA II and original ligand (cyan) and docked
conformation (green); (b) Crystal conformation of CA IX and original ligand (cyan) and docked confor-
mation (green).



Table S1. The docking score, binding interactions, and ICso of the active compounds in hCA II

enzyme
Compound D(()Iil::;/gnj:;re Amino acid interactions Interacting groups ICs0 (nM)
Zn? (metal) NH of SO-NH:
T198 (H-bond) NH and O of SO:NH:
F130 (pi-stacking) Anthraquinone ring
5¢ 12.98 E69 (hydrophobic) 4158
191 (hydrophobic)
Q92 (hydrophobic)
V121 (hydrophobic)
L197 (hydrophobic)
Zn? (metal) NH of SO:NH:
N67 (H-bond) O of anthraquinone ring
Q92 (H-bond) O of anthraquinone ring
T198 (H-bond) NH and O of SO:NH:
F130 (pi-stacking) Anthraquinone ring
5h -13.17 L60 (hydrophobic) 21.19
L91 (hydrophobic)
V121 (hydrophobic)
L140 (hydrophobic)
V142 (hydrophobic)
L197 (hydrophobic)
Zn* (metal) NH of SO:NH2
T198 (H-bond) NH and O of SO2NH:
T199 (H-bond) O of SO2NH:
F130 (pi-stacking) Anthraquinone ring
6c -12.83 E69 (hydrophobic) 68.34
I91 (hydrophobic)
Q92 (hydrophobic)
L197 (hydrophobic)
N67 (H-bond) O of SO:NH
Q92 (H-bond) O of SO.-NH
T199 (H-bond) O of anthraquinone ring
H94 (pi-stacking) Anthraquinone ring
F130 (pi-stacking) Benzene ring
GLU69 (hydrophobic)
5k -9.97 GLN92 (hydrophobic) 155.91

VAL121 (hydrophobic)
LEU140 (hydrophobic)
VAL142 (hydrophobic)
LEU197 (hydrophobic)
THR198 (hydrophobic)
TRP208 (hydrophobic)




Table S2. The docking score, binding interactions, and ICso of the active compounds in hCA IX

enzyme

Docking score

Compound (Kcal/mol) Amino acid interactions Interacting groups ICs0 (nM)
Zn? (metal) NH of SO:NH:
W9 (H-bond) O of amide
E106 (H-bond) NH of SO:NH:
T200 (H-bond) O of SO2NH:
T201 (H-bond) NH of amide
5 -13.08 P202 (H-bond) NH of amide 40.58
V20 (hydrophobic)
L199 (hydrophobic)
P202 (hydrophobic)
P203 (hydrophobic)
Zn* (metal) NH of SO:NH:
W9 (H-bond) O of amide
E106 (H-bond) NH of SO:NH:
T200 (H-bond) O of SO:NH:2
5h -13.19 P202 (H-bond) NH of amide 46.19
V20 (hydrophobic)
L199 (hydrophobic)
P202 (hydrophobic)
P203 (hydrophobic)
Zn* (metal) NH of SO:NH2
Q92 (H-bond) NH of amide
E106 (H-bond) NH of SO:NH:
T200 (H-bond) O of SO2NH:
6¢ -12.06 V121 (hydrophobic) 34.88
V130 (hydrophobic)
D131 (hydrophobic)
L134 (hydrophobic)
L199 (hydrophobic)
W9 (H-bond) O of amide
T200 (H-bond) O of anthraquinone ring
T201 (H-bond) O of anthraquinone ring
P202 (H-bond) NH of amide
H94 (pi-stacking) Anthraquinone ring
W9 (hydrophobic)
5k -9.46 226.58

H119 (hydrophobic)
V121 (hydrophobic)
V142 (hydrophobic)
L199 (hydrophobic)
P203 (hydrophobic)
W210 (hydrophobic)
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20240228-WN8 #508 RT 236 AV: 1 NL 233E7
T: FTMS + p ESI Full ms [350.0000-600.0000]
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Data S2. 'TH-NMR, ®C-NMR and HRMS data of compound 5b
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20240228-WN4 #496 RT: 2.30 AV:1 NL: 6.36E7
T: FTMS + p ESI Full ms [350.0000-600.0000]
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Data 54. 'TH-NMR, ®C-NMR and HRMS data of compound 5d
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20240228-WN20 #515 RT: 239 AV: 1 NL: 390E7
T: FTMS + p ESI Full ms [350.0000-600.0000]
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Data S6. '"H-NMR, ®C-NMR and HRMS data of compound 5f
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Data S7. 'TH-NMR, C-NMR and HRMS data of compound 5g
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20240228-WN43 #518 RT: 241 AV: 1 NL: 2.13E7
T: FTMS + p ESI Full ms [350.0000-600.0000]
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Data S10. 'H-NMR, *C-NMR and HRMS data of compound 5j
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Data S11. 'H-NMR, ®C-NMR and HRMS data of compound 5k
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T: FTMS + p ESIFull ms [350.0000-600.0000]
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Data S12. 'TH-NMR, ®C-NMR and HRMS data of compound 51
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Data S13. 'TH-NMR, ®C-NMR and HRMS data of compound 5m
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20240228-WN35 #615 RT: 2.82 AV: 1 NL: 1.28E8
T: FTMS + p ESIFull ms [350.0000-600.0000]
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Data S14. 'TH-NMR, *C-NMR and HRMS data of compound 5n
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Data S15. 'TH-NMR, ®C-NMR and HRMS data of compound 6a
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20240228-WN27 #491 RT: 228 AV:1 NL: 8.66E7
T: FTMS + p ESI Full ms [350.0000-600.0000]
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Data S16. 'TH-NMR, *C-NMR and HRMS data of compound 6b
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Data S17. 'TH-NMR, ®C-NMR and HRMS data of compound 6¢
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20240228-WN23 #485 RT:2.26 AV:1 NL: 1.71E8
T: FTMS + p ESI Full ms [350.0000-600.0000]
407.0692

LR du 8
=
N A
I
)_?_o
T
w4

®

E 0 0 s \'ﬁi':H.
60§ O 2
554

0]

e

3

3

0]
254
0]

410.0684

2

390.0429

31.40
o] 3671078 3822794 |303.0404 || 4244873 438.3790 452.1285 466.4097 485.2896 496.3398 517.3920 ° 1‘4 " 545.3868 570.4572 589.5549
Tk abo a0 aso L ako ek ago b0 sso | sa0 | se0 . sso | 600
miz
Data S18. 'TH-NMR, *C-NMR and HRMS data of compound 6d
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Data S19. 'H-NMR, ®C-NMR and HRMS data of compound 6e
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20240228-WN33 #549 RT: 255 AV:1 NL: 1.11E8
T: FTMS + p ESIFull ms [350.0000-600.0000]
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Data 520. 'TH-NMR, ®C-NMR and HRMS data of compound 6h
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Data S21. 'TH-NMR, ®C-NMR and HRMS data of compound 6i
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20240228-WN44 #531 RT: 247 AV: 1 NL: 1.24E8
T: FTMS + p ESIFull ms [350.0000-600.0000]
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Data S22. 'H-NMR, BC-NMR and HRMS data of compound 6j
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Data 523. 'H-NMR, ¥C-NMR and HRMS data of compound 6k



40
35
30

25
20
15
r10

wss-37-H
BOXD-PNO2

=6

210
190
170

150

;130

r110
90

2 -3 -4

-1

f1 (ppm)

11 10

12

14 13

15

eLeee

70
:50
30
10
-10

.30
-10 -30

—T————

10

30

£Y0°0Z 1,
8zl
L5191
£/8'9Z1
zsLzel
054821
L0S'ZE L
6£0°€S1L
SoL'EsL au Bk
vErESL Nwon’
£59°¢S 1
L86°E5 L
vZLpSs LS
vro'ssL) \
£80'651L
LOS s 1’
687 79 L N
008891l  o=¢ ,=or
910°2¢81 773

1s0°Z81~ % 7

wss-T-37C
slb-8851C

50

9 70
f1 (ppm)

110




20240228\WN37-pos #4907 RT. 231 AV:-1 NL: 287E7
T. FTMS + p ESIFul ms [350.0000-600.0000]

U\mmwwmmmm$
L

MW W B

407.0693
390.0428
4112375

305.3631

(&)

o o

3671076 ‘
[

4490797

4421759

452.0790

466.1064

508.2749
‘ 4802437
TR

Relative Abundance
g e e 8 2 8 8 88883 88 8.8

3551754 | 3771804 |,
frer T

AN LY S s
360 380 400 420

42092480
|
frrrrerTT

440

| 4941378
LI i
ARNRML Wl ) Gt L L
460 480

miz

5124154 §37.5350 9919282 55 5g03
et
500 520

540 560

Data S24.HPLC data of compound 5¢, 5h, 6¢ and 6h.
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