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Figure S1. Overimposition between the crystallographic complex between hCA IX and
acetazolamide (coloured orange) and the MD-representative structure of the complex between 1
(in its closed form) and hCA IX, which is coloured green. Residues within 4 A from the ligands are
shown as lines. The Zn(Il)-bound water molecule in the MD structure is shown as a small red

sphere, the catalytic Zn(Il) ion is shown as a grey sphere in both structures.
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'H NMR spectrum of compound 2
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3C NMR spectrum of compound 2
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'H NMR spectrum of compound 3
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BC NMR spectrum of compound 3
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'H NMR spectrum of compound 4
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3C NMR spectrum of compound 4
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'H NMR spectrum of compound 5
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'H-"H NMR-COSY spectrum of compound 5
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'H-"H NMR-NOESY spectrum of compound 5
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BC NMR spectrum of compound 5
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H-13C HSQC spectrum of compound 5
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'H NMR spectrum of compound 6
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3C NMR spectrum of compound 6
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'"H NMR spectrum of compound 7
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BC NMR spectrum of compound 7

- 0.035

0.030

0.025

0.020

-0.015

-0.010

I-0.005

Y01 6€
Eveee
¢8E°6E
T¢S'6€
099'6€
66/°6€
LEG'6E

r'SS —

(422"
6/57€0T ~

ceep01

Z09'0TT ~
0z 111~

TOS'0ET —

S9L76ET —

88Y'8PT —
+09°¢ST —

96C°09T —
6Cv'E9T —

At

w - 0.000

L0

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

T
200

f1 (ppm)

S18



'H NMR spectrum of compound 8
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BC NMR spectrum of compound 8
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'"H NMR spectrum of compound 9
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BC NMR spectrum of compound 9
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'H NMR spectrum of compound 10

19000
~18000

~17000

~16000

~15000
~14000

~13000

~12000

11000

~10000

~9000

~8000

~7000

~6000

~5000

~4000

~3000

~2000

~1000

€CET—

60SCT—

ShEE—

0£8'S~_
£58'5"

6LTTT~
1€

NH

—20T

—$0'T

—S0'T
~26'T

—L0T

—860

—00T

1.5 1.0

2.0

3.0

4.0 3.5

4.5

5.5

6.5

7.5

8.0

8.5

9.5

T
11.5

f1 (ppm)

523



BC NMR spectrum of compound 10
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'H NMR spectrum of compound 11
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'H-"H NMR-NOESY spectrum of compound 11
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BC NMR spectrum of compound 11
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H-1C HSQC spectrum of compound 11
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'"H NMR spectrum of compound 12
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BC NMR spectrum of compound 12
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'"H NMR spectrum of compound 13
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3C NMR spectrum of compound 13
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'"H NMR spectrum of compound 14

~BUUU
~7500
~7000
-6500
~6000
~5500
~5000
~4500

~4000

~3500

~3000

~2500

~2000

~1500

~1000

~500

~-500

L60°T
6TT'T
81T
LET'T
0ST'T
6ST'T
L9T°T
1811
681°T
L6T°T
LET'T
W1
yST'T
897'T
LLTT
S8T'T
00€°T
60€'T

LIE°T
T€ET
6€E°T
LYE'T
TLET
€6€°T
'l
0SP'T
LT
08b'T
00S'T
60S'T
0€S'T
6€ST
18S°T
1951
T45°T
€8S'T
65T
09°T
869°T
80L°T
8TL'T
T€LT
LT
1841
19L°1T
858'T
898°T
6L8'T
068°T
006°'T
16¥°C
S6v°C
00S°C
S0S°C
60S°C
1413
SOb'€
STP'E
€P'E
EEV'E '

e
1Sb'E 7\
9v°€ _
69b°€
6Lb'€ o

z

66b°G
22575
085°S-
$09°61
8L
1052
906°Z
0€6°Z
£60°8-
0€T1°8
6£9'6
8696
L1L6]
SEL'6

i

0.5

1.0

Nert b

6bC
—bTE
LT
et

1.5

2.0

2.5

3.0

—660

4.5 4.0 3.5

5.0

5.5
f1 (ppm)

—060 [~

6.5

7.0

—S60

7.5

8.0

—S60

8.5

9.5

—880

S33



'H NMR spectrum of compound 14 without (a) and in presence (b) of D-O
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'H-'H NMR-COSY spectrum of compound 14
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'H-'H NMR-NOESY spectrum of compound 14
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BC NMR spectrum of compound 14

n o n o n o n o
™ ™ o [N] i ~— o o
o o o o o o o o
1 1 1 | | | | |
;
} o
3 -
x
-
i LR
€614 ~\,
16042~ 3
o
]
8€2'2E —
G60°6€ 3
bET 6E 3 Lo
€LE'6€ 3
216°6€ ; .
159°6€ o
06£'6€ 1
626°'6€
9L6'LS — °
O
3
3
] o
3 NN
1
H
i 4 o
~ 0
3 o
3 o
25b'76 — —
T
1 S8 a
THH" 00T — rS o
. b
1 o
- v
i
o
N
-
o
L™
i
o
L <
< i
3
€50°66T — : |2
i
LLT'8ST ~ '3
8T0°Z9T ~. I ; S
EHL€9T — O E—
o
/ O _D
_ r 3
@) 3 %
ZT
o
o))
i
3 o
4 -2

S37



'H NMR spectrum of compound 15
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BC NMR spectrum of compound 15
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HPLC chromatograms of compounds 2-15
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Enzyme inhibition curves of compounds 2-15

Activity hCA IX (%)

Activity hCA XIlI (%)
AN WA OO N ®©
coocooococoo
H./%c://;,4//////;2¥4

Activity hCA IX (%)

Activity hCA IX (%)

Activity hCA IX (%)

100+

Compound 1

90-2
80
70
60
50
40
30
20
10

100-‘-
90
80
70
60
50
40
30
20+
10

-8 -7
Concentration [log]

Compound 2

100¢
90+
80
70
60
50
40+
30
20
10

Concentration [log]

Compound 3

& -

Concentration [log]

Compound 4

T T
-7 -6

Concentration [log]

100
90
80
70
60
50
40
30
20
10

0

T
-5

Compound 1

0 1 1 1 1 1
-10 -9 -8 7 - 5
Concentration [log]
Compound 2
100
_. 90
X 80
Z 70
< 60
S 50
> 40
= 30
S 20
< 10
0 1 1 1 1 1 1
-8 7 -6 -5 -4 -3
Concentration [log]
Compound 3
1001
20%
X 80-
§ 704
<« 60
Q 50-
> 40+
= 30~
T 20-
< 10
0 T T T T 1
-9 -8 -7 -6 -5 -4
Concentration [log]
Compound 4
100
_. 90
X 80
§ 70
< 60
Q 50
:-? 40
2 30
c 20
< 10
0 1 1 1 1 1 1
9 -8 7 6 5 -4

Concentration [log]

S41



Compound 9
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Table S2. Instrument parameters for exact mass determination

Positive Ion Mode

Compound

Instrument parameters

Spray Voltage (IkV1): 4.50, Sheath Gas Flow Rate: 7, Aux Gas Flow Rate: 0, Swy¢
Gas Flow Rate: 0. Capillary Voltage (V): 30.00, Capillary Temperature: 270°C, Ty
Lens voltage (V): 50.00, Skimmer Voltage (V): 22.00.

12

Spray Voltage (1kV1): 4.50, Sheath Gas Flow Rate: 7, Aux Gas Flow Rate: 0, Swy¢
Gas Flow Rate: 0. Capillary Voltage (V): 67.50, Capillary Temperature: 270°C, T
Lens voltage (V): 95.00, Skimmer Voltage (V): 20.00.

13

Spray Voltage (IkV1): 4.50, Sheath Gas Flow Rate: 7, Aux Gas Flow Rate: 0, Swy¢
Gas Flow Rate: 0. Capillary Voltage (V): 32.50, Capillary Temperature: 270°C, T
Lens voltage (V): 85.00, Skimmer Voltage (V): 24.00.

14

Spray Voltage (IkV1): 2.50, Sheath Gas Flow Rate: 7, Aux Gas Flow Rate: 0, Swy¢
Gas Flow Rate: 0. Capillary Voltage (V): 60.00, Capillary Temperature: 270°C, Ty
Lens voltage (V): 100.00, Skimmer Voltage (V): 32.00.

Negative Ion Mode

Compound Instrument parameters
Spray Voltage (1kV): 2.50, Sheath Gas Flow Rate: 5, Aux Gas Flow Rate: 2, Swey
9 Gas Flow Rate: 0. Capillary Voltage (V): -90.00, Capillary Temperature: 200°C, T
Lens voltage (V): -90.00, Skimmer Voltage (V): -26.00.
Spray Voltage (1kV1): 2.50, Sheath Gas Flow Rate: 5, Aux Gas Flow Rate: 2, Swey
11 Gas Flow Rate: 0. Capillary Voltage (V): -90.00, Capillary Temperature: 200°C, T

Lens voltage (V): -90.00, Skimmer Voltage (V): -26.00.
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Table S2. Purification conditions for compounds 2-15.

Purification method

acetate/cyclohexane (33%

(4:1 ratio v/v). Performed two-

Entry Structure
Chromatography Crystallization
0]
1 HOJ\@ Commercial /
o "o
©\ O Stationary phase: silica gel
Mobile phase: ethyl
X
2 HJ\@ acetate/cyclohexane (33%
00 v/v)
HyC ') Stationary phase: silica gel Mixture of
3 Mobile phase: ethyl dichloromethane/cyclohexane
N | ~ acetate/cyclohexane (33% ! . y X
H V) (4:1 ratio v/v).
o” "0 :
CHs,
Stationary phase: silica gel )
o Mobile phase: ethyl . Mixture of
4 acetate/cyclohexane (33% dichloromethane/cyclohexane
” | N uv) (4:1 ratio v/v).
o O
CHs;
Stationary phase: silica gel .
H3C 0 Mobile phase: ethyl . Mixture of
5 acetate/cyclohexane (33% dichloromethane/cyclohexane
N N (4:1 ratio v/v).
H | v/v).
(O e)
HsCO e Stationary phase: silica gel Mixture of
Mobile phase: ethyl .
6 N AN acetate/cyclohexane (33% dichloromethane/cyclohexane
H | V) (4:1 ratio v/v).
o "0 :
OCHj,
Stationary phase: silica gel .
o Mobile phase: ethyl . Mixture of
7 acetate/cyclohexane (33% dichloromethane/cyclohexane
N | N (4:1 ratio v/v).
H v/v).
o "0
Cl e} Stationary phase: silica gel Mixture of
8 Mobile phase: ethyl dichloromethane/cyclohexane
” | N acetate/cyclohexane (33% (4:1 ratio v/v).
o o v/v).
Br 0 Stationary phase: silica gel Mixture of
9 J\(i Mobile phase: ethyl dichloromethane/cyclohexane
N
Ho |

v/v)

times.
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Stationary phase: silica gel

I
o) .
10 ©i Mobile phase: ethyl dichIoromz/'lclfi(;::ae/:fclohexane
N | = acetate/cyclohexane (33% . U
H (4:1 ratio v/v).
o o v/v)
O Stationary phase: silica gel Mixture of
11 O o Mobile phase: ethyl dichloromethane/cyclohexane
N X acetate/cyclohexane (33% (4:1 ratio v/v). Performed two-
H | v/v). times.
O O
© . . .
Stationary phase: silica gel Mixture of
12 N | N Mobile phase: ethyl dichloromethane/cyclohexane
. oo acetate/cyclohexane (33% (4:1 ratio v/v). Performed two-
O v/v) times.
‘ Stationary phase: silica gel Mixture of
13 O o Mobile phase: ethyl dichloromethane/cyclohexane
N X acetate/cyclohexane (33% (4:1 ratio v/v). Performed two-
H v/v) times.
O O
0] Stationary phase: silica gel Mixture of
14 N Mobile phase: ethyl dichloromethane/cyclohexane
H | acetate/cyclohexane (33% (4:1 ratio v/v). Performed two-
o Yo v/v) times.
O
[ j Stationary phase: silica gel Mixture of
15 N 0] Mobile phase: ethyl dichloromethane/cyclohexane

acetate/cyclohexane (33%

v/v)

(4:1 ratio v/v). Performed two-
times.
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High resolution mass analysis of compound 7

C:\Xcalibur\..\Secci\Compound7

6/23/2022 5:21:23 PM

Compound7 #1-19 RT: 0.02-0.26 AV: 19 NL: 2.07E8
T: FTMS + p ESI Full ms [100.00-1000.00]

268.0582
R=93989
z=1
100+
90
80
o 70
. 513.1271
B 607 R=67256
=) — =
2 50 z=1
2
g 407
e 191.1047
X 30 R=114225
201 z3? 284.0323
3 171.0995 | 246.0766 | R=92819 3552823  475.1480 |515.1335 688.1908  780.1784 880.1061 930.5057
102 R=120113| R=99890 | z=1 R=81929 R=72668 | R=67685 R=58146 R=53788 R=45919 R=51825
I z=1 z=1 z=1 z=1 | z=1 z=1 z=? z=1
L L Ly R L L Ly L L L Ly Ly L L L L L L L L L Ry s Ly LA B LA Ay A Ly S R M R B
100 200 300 400 500 600 700 900 1000
m/z
268.0582 NL:
R=93989 2.07E8
10 z=1 Compound7#1-19 RT:
2 0.02-0.26 AV: 19 T: FTMS +
& 8 p ESI Full ms
B 266.8223 [100.00-1000.00]
36 R=125299
< z=? 269.0617
24 266.0414 | 267.7006 R=96971 270.0645 271.0657 273.1675 273.9518
) R=116105 R=84951 z=1  R=69699 R=73991 R=137495 R=116115
id z=? z=? | z=1 z=1 z=1 z=?
0 268.0580 NL:
R=94915 2.01E4
10 z=7? Cs H#nNO4 +Na:
CsHnN10O4Na1
8 p (gss, s /p:40) Chrg 1
6 R: 95000 Res .Pwr. @FWHM
269.0614
4 R=94439 270.0635 271.0661 272.0685  274.0732
2 z=? R=54606 R=76125 R=71235 R=70638
| z=? z=?  z=? z=?
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

265 266 267

268 269 270
m/z

271 272 273 274
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High resolution mass analysis of compound 9

C:\Xcalibur\...\Secci\Compound9neg 6/23/2022 5:37:39 PM

Compound9neg #1-22 RT: 0.02-0.31 AV: 22 NL: 1.82E7
T: FTMS - p ESI Full ms [100.00-1000.00]

291.9613
R=92330
z=1
1004
904
80~
o 707
e 4
S 3
° 607 255.2326
=) |
3 1 R=96722
< 504 _
(0] | 271
g 40° w
303 | 204.9623
205 212.0745 | R=88697
| - |
3 RE108000 | 21 3072050 516.9221 563.1557 649.2373 737.0041  836.2322 917.0677 984.6192
10; = | R=76215 R=66408 R=63182 R=49387 R=59651 R=59375 R=41962 R=31901
E R z=7? z=1 o z=1 z=? z=7? z=1 z=? z=?
L L e L L L s L L Ly L L M L Ly L L m L) Ly L Ly A L Ry s Ly LA B L L) A Ly LA R L A A
100 200 300 400 500 600 700 800 900 1000
m/z
291.9613 293.9591 NL:
R=92330 R=90013 1.82E7
10 z=1 z=1 Compound9neg#1-22 RT:
8 0.02-0.31 AV: 22 T: FTMS -
g 8 p ESI Full ms
2 [100.00-1000.00]
26
i 4 294.9623
> 288.0642 290.0799 R=88697 297.1522 301.0227 303.0407 307.2247
% 2 R=93938 R=92136 z=1 R=106892 R=92068 R=83956 R=98443
i 0 z=1 z=? | | z=? z=? z=? z=1
291.9615 293 9504 NL:
R=94915 R-94867 1.03E4

R: 95000 Res .Pwr. @FWHM

294.9628

R=94535 296.9675 298.9724
z=? R=74239 R=57233

ﬂ | z=? z=?

s s s B 5 e e s By s B B By B e
288 290 292 294 296 298 300 302

m/z

N A OO O O

) z=7 7= Co HgBrNO3 +H:
CpH7BriN1O3
p (gss, s /p:40) Chrg -1

] T
304 306
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High resolution mass analysis of compound 11

C:\Xcalibur\..\Secci\Compound11neg

6/23/2022 5:47:53 PM

Compound11neg #1-22 RT: 0.02-0.31 AV: 22 NL: 2.29E7

T: FTMS - p ESI Full ms [100.00-1000.00]

m/z

290.0819
R=00752
z=1
100
904
80~
o 70|
o |
% -
g 60 281.2486
3 5o R=94904
0 E z=1
& 405
Q =
201 212.0745
7 R=108223 322.1081 397.2260 511.1658  603.1533 649.3028 800.6755 838.6957 984.9227
107 z=1 R=90006 R=76433  R=65629 R=60856 R=33107 R=38123 R=40024 R=31842
R T z=1 z=? z=1 z=1 _z=? z=?  z=? z=?
e e L
100 200 300 400 500 600 700 800 900 1000
m/z
290.0819 NL:
R=90752 2.29E7
10 z=1 Compound11neg#1-22 RT:
8 0.02-0.31 AV: 22 T: FTMS -
S 8 p ESI Full ms
g 289.6790 [100.00-1000.00]
_2 6 R=86795 291.0853
z? R=92581
g 4 289.0255 7=1 292.0886 293.1785 294.1796 295.2241
g 2 R=90798 R=94205 R=73855 R=89759 R=69489
14 0 z=? z=1 z=1 z=1 z=?
290.0823 NL:
R=89920 1.91E4
10 z=? CeHsNOs +H:
CsH2eN1O3
8 p (gss, s /p:40) Chrg -1
6 R: 90000 Res .Pwr. @FWHM
291.0856
4 R=§=9,§42 292.0882 293.0909 294.0935 295.0961
2 : R=71965 R=57600 R=65937 R=63125
z=? z=? z=? z=?
EEL R R R e R R R R RN R R R R R R R RN R R R LR R A R R R R N A R R A
289 290 291 292 293 294 295
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High resolution mass analysis of compound 12

C:\Xcalibur\...\Secci\Compound12 6/23/2022 5:55:28 PM

Compound12 #2-23 RT: 0.03-0.32 AV: 22 NL: 9.14E7
T: FTMS + p ESI Full ms [100.00-1000.00]

328.0949
R=87114
z=1
1004
90
804 633.2006
E R=62414
o 707 z=1
2 7
3 60
= |
3 3
< 504 616.3624
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High resolution mass analysis of compound 13
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Compound13 #2-24 RT: 0.03-0.33 AV: 23 NL: 1.45E7
T: FTMS + p ESI Full ms [100.00-1000.00]
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High resolution mass analysis of compound 14
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Compound14 #1-17 RT: 0.02-0.23 AV: 17 NL: 3.97E8
T: FTMS + p ESI Full ms [100.00-1000.00]
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