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'H and *C NMR spectra of compounds 1,3,5-7

'H and 3C NMR spectrum (CDCls, 400 MHz and 101 MHz) of compound 1
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'H and 3C NMR spectrum (CDCls, 400 MHz and 101 MHz) of 3
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'H and 3C NMR spectrum (DMSO-ds, 400 MHz and 101 MHz) of 5
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'H and 3C NMR spectrum (DMSO-ds, 400 MHz and 101 MHz) of compound 6
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'H NMR (600 MHz, DMSO-ds) and *C NMR spectrum (150.9 MHz, DMSO-ds) of compound 7
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HR-MS spectra of compounds 1,3,5-7

HR-MS (ESI pos.) of compound 1
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HR-MS (ESI pos.) of compound 5
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HR-MS (ESI pos.) of compound 6
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HR-MS (ESI pos.) of compound 7
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Effect of DMSO on enzyme activity

A . CAll B CAIX

Speed of reaction
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Figure S1: Activity of CAII (A), CAIX (B) and CAVII (A) enzymes in the presence of DMSO was explored by
following the speed of reaction.
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Inhibition of CA 11

CAll inhibition
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Figure S2: Inhibition of CA II by rising concentration of compounds 1-8.
Plots show the dose dependent decrease of catalytic activity expressed as
speed of decrease in absorbance (vi expressed in AA.s™). The concentration
of compound [I] in shown in nmol.I"". Each circle represents one
measurement, black line shows fitted curves by the nonlinear least-squares
method using Williams-Morrison equation. Enzyme concentration [E],
initial velocity vo, number of measurements (n) and K; value are shown
below each plot. Two know inhibitors of CAs were uses as controls:
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Figure S3: Raw data curves from stopped flow activity assay for CAll isoenzyme. The absorbance decrease as a
function of time in reactions containing increasing concentrations of inhibitors: compound acetacolamide (AZA)

and compound 2.
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Inhibition of CA IX

CAIX inhibition
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Figure S4: Inhibition of CA IX by rising concentration of
compounds 1-8. Plots show the dose dependent decrease of
catalytic activity expressed as speed of decrease in
absorbance (vi expressed in AA.s™). The concentration of
compound [I] in shown in nmol.I"!. Each circle represents
one measurement, black line shows fitted curves by the
nonlinear least-squares method using Williams-Morrison
equation. Enzyme concentration [E], initial velocity vo,
number of measurements (n) and K; value are shown below
each plot. Two know inhibitors of CAs were uses as controls:
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Figure S5: Raw data curves from stopped flow activity assay for CAIX isoenzyme. The absorbance decrease as a
function of time in reactions containing increasing concentrations of inhibitors: compound acetacolamide (AZA)
and compound 2.
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Inhibition of CA VII

CAVIl inhibition
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Figure S7: Raw data curves from stopped flow activity assay for CAVII isoenzyme. The absorbance decrease as a
function of time in reactions containing increasing concentrations of inhibitors: compound acetacolamide (AZA)

and compound 2.
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Structure of inhibitors bound to the active site of CA 11

CAll co-crystal structures

Figure S4. Structure of inhibitors bound to the active site of CA II. Carbon atoms are colored by different colors and
oxygen, nitrogen, and sulfur atoms are shown in red, blue, and orange, respectively. 2F,-F. map contoured at 1.5 o as
a mesh. Additionally, lower panel shows 2F,-F. map contoured at 1.0 ¢ for compounds 6, 7 and 8. All compounds
were modelled in one conformation with full occupancy except for compound 7 that was modeled with occupancy
factor 0.6.
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Structure of inhibitors bound to the active site of CA IX-mimic

CAIX-mimic co-crystal structures

Figure SS5. Structure of inhibitors bound to the active site of CA [X-mimic. Carbon atoms are colored by different
colors and oxygen, nitrogen, and sulfur atoms are shown in red, blue, and orange, respectively. 2F-F. map
contoured at 1.5 ¢ as a mesh. All compounds were modelled in one conformation with full occupancy.
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Table S1. Diffraction data collection and refinement statistics of the CAII complexes

can
Uinand AEI-T3 WEA EE-1982 W42 )2 f]-1 A3 AE-12
B 1 ] 3 1 5 E 7 5
Data collection statistics
Space graup F2 P2 P2 P2 P2 P2 P2 [z
[
4214 4224 42.19 42.25 4211 PR 4218
4216 4148 41.37 41.57 41.40 41.27 41.17 _2'14 411
o . e iA F2O7 90.00 T2.08 T1.80 71.69 T2.37 T2.31 ;:I.Dj 7
=l parameiers (L ) 10439 90,00 5.0 0.0 50,00 0.0 S0 o 4000
10438 104.41 10437 104.37 104.44 .!II D-:I- 104.42
90.00 S0.00 ©0.00 90.00 90.00 . anan
Wareabenigth (A) 1541870 1.541870 1.541870 1.549870 n9184 1.541870 1.549870 1541870
Resalisian (Al 80.0-1.41 500-14 £0.0-1.45 50.0 - 1.35 50.0-1.0 50.0 = 1.50 50.0-1.27 S00-14
A (148-1.41) {144 - 1,400 | (1.49-1.45) | {1.39-1.35] | {103 -1.00) | {1.54- 1.50] (1.30=-1.27) | (1.4d-1.40}
" T T 39910 41309 390448 4755 130194 7658 BO710 466435
Mumber of uigue reflections 1BAT) (850} 11272 (352} (9452 12517 1921} (3260}
Mulsplicity 35(1.1) 3.4 01.2) 3.8{1.3] 3.2(1.1}) 3441.7] 3.4 (2.3) 28{1.3) 3122
Complateness (%) 5.1 (19.9) 58.7 25.3) 91.1 {40.8) BE.1{24.3) 96.2 (T2.3) 977 ([BT.7) 94 6 (40.9) 976 (955)
. e 0054 P . 04072 0040 0030 0022
| SHR— D030 (01849 J0.508) 0.03(0.21) 0.021 00.15) (AT {0.482] (0152 {0,430
Ol (P 909 (648.1) 99.0(E1.2) 100.0 ¢80.2 100.0 (960} |32 gl 8996 (57.3) 99.0({04.3) 10000 {56 .6)
Mverage Ws(l) 2512497} 12.5(1.5) 25.6(3.3) 30.5 (3.48) 15.2 (0.7} 17.6(2.4) 18.7 {3.05) 272(62)
Wiksan B (A7) 9.8 11.4 1.7 104 104 132 104 o4

Refinement statiatice

A% 1.4 A589 140 | M6 145 | 320-135 | 3982-1.00 319 =15 35.6-1.27 285 -1.40

Resalutian range: (A) (145141) | (144 - 1.40) | (149-1.45) [ (139- 135 | (1028~ 10) | (1541500 | (30127 | i1as-1am
No. of reiecions i working set | 22! W | gy | e | (s | omes | oswe | (e
Mo o refctione ot st oet 1986 2014 1853 1407 3255 2358 03 1276
[34) (AT 84 [29) (2383 (124} [EL=H {181)
R value [%F 16.1(26.2) | 16.3(208) | 167(229) | 167(18.4) | 16.8(402) | 162(317) | 136188 | 177234
Fee valise (3 1B5(3T) | 1900247) | iT8¢64) | 1TE2E | Tewosy | tevmim | esim | iee 4
RIMED bard length (A) 4009 0.a4a 0810 041 g 042 0080 0,008
RIMED angle ) 16 16 15 16 165 18 15 15
et melecales) | 213526288 | 2131z7/288 | 212aman4s | msazanry | VORI sviananes | oewzanas | 213027300
M B vashaes (A7) 125 157 155 140 150 18.3 16.5 12,6797
Ramachandran plot statietice
Residwes in favored regions (%) a7 46 46 46 a6 46 46 a7
Residuss in allowed ragions (%) 3 4 4 4 4 4 4 3
PDE code HLRE AN A0MH BOME BOKO BOLI BOLK 8oLl

The data in parentheses refer to the highest-resolution shell.

# Rmergz = ([lhwt - <13 )/Ing, where the average intensity {1} is taken over all symmetry equivalent measurements and I
is the measured intensity for any given reflection

8 CCiuz is the correlation coefficient between random half data sets and from its value the Pearson correlation
coefficient of the true level of signal can be calculated:
CC* = J2CC, /1 + CCypz [1]

¢ R-value = [|Fo| - |Fel|/|Fe|, where Fo and F: are the observed and calculated structure factors, respectively

9 Rz is equivalent to R-value but is calculated for 5% of the reflections chosen at random and omitted from the
refinement process [2]

= As determined by Molprobity [3]
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Table S2. Diffraction data collection and refinement statistics of the CAIX-mimic complexes

CAlX-mimic In complex with

A3 VE4 B3-1982 VK42 hi1-2 A1 R L2
Ligand
Ban 1 2 3 4 5 g 7 5
Data collection statiatics
Space graup (=] P2 P2 P2 P2 P2 P2 P2
4183 41,82 41,84 41.78 41.78 41870 41.820 4187
4120 41.11 41.18 41.14 41.14 41.210 41.230 41.08
Gl acarneers (A 7225 7220 71.91 71.90 72.22 T2.200 72400 71.55
=l parameters (4, ) 000 0,00 90,00 0.0 9000 20,00 0.0 30,00
10377 103,747 10386 103786 103,88 10388 103,94 10373
4000 0.0 90,00 01,00 0.0 20,00 0,04 40,00
Wanalength () 1.541870 1541870 1.541870 1.541870 1.541870 0.91840 1541870 1.541870

50.0-1.25 | 50.0-1.40 0.0 -145 50.0 - 1.50 80.0-1.25 50.0-1.08 50.0-145 50.0 - 1.40

Resalutian (A) (1.26-1.25) | (144 = 1.40) | (1.49-1.45) | ({1.54-1.50) | {(1268-1.25) | (108-1.05) | (1.49-1.45) | [1.42-1.40)

R BT a00&8 38450 35718 BaDG] 11583 19646 48311
o e : {2125) [1425) i1524) Z218) \2584) (E132) {1585) 2248)
Mgty 33014) | 3z(15 EZ{17) 18] ZE(16) CETERT 45(15) 42 (30
Comglateness %) 400426 | BE011) | 9304aey | es4mes) | seagsaa) | sesiEmz) | s2sis05) | oA EEd)
. 0.037 027 o 0.037 — _ y
Pl 0383 o2sg | 004MaEmy | el | 00330780 | 0071(20) | 0.065083) [ 0.6 0.39)
CCpm (5P I‘F'f'j['fl 900 (65.4) | 100.0(809) | 9850E12) | 995i484) | gooimio) | SoSi4as) | o6 TEE)
Auerage Us(l) 7408 | 2meea) | e | 1z@es | daTom | 07807 | w40 | 10528
Wiksan B (A7) 10 10.4 126 14 124 120 13448 8.3

Refinament statiefice

F9.5-1.25 40614 406 -1.45 40.0 = 1.50 40.0-1.2
(1.28-1.25) | (144 -1.40) [ (149 -1.45) | (1.54 < 1.50) | (136 -1.2

4065 -105 [ 396 -145 265=-14

Resolutian range (A) (106 - 1.08] | (148145 | (1.44- 1.4

(R

— i SAE41 3A0H3 17454 IIE0G 58110 103165 ITERD 44023
0. o reflections in working se (2015) [1348) (1451} [2078) {2444) [7970) (1508) [3198)
R . Ry k] 2005 1073 1768 954 2228 1983 2371
bo. of reflections in best st [106) 71 (78] (103 (123 162 {80} RE
R walue (% 13.2(22.4) | 146218 | 156275 | 157265.8) | 14.3307) | 1430328 | 16.E{317) | 183 (223
Pliee vallise (3537 1B.5{25.3) | 17.0021.8) | 17.74200) | 17.726.5) | 17438 | 17.00364) | 18.1(338) | 184 (255
RMED bend lengeh (4] 0.0 0010 o 01 oo ot oot 0.1
RMSD angle () 1.6 i7 16 16 1.7 i7 22 i8
Mumber of stams in AL 212872642 - - - f— - e - . - - . -
{Eroisinigandiwaier molecuies) | 77 PITROTAG | MANIVITE | 2ITOE4E21 | Z2DEBAIR4D | ZASVESTE | FIUBECI0 | 21215277265
Mean B vakie (A 181 14.0 18.4 18.0 15.4 150 19.8 4.0

Ramachandran plot statletice®

Residues in favared regions (%) 9549 a7 a6 a7 895 46 46 a7
Residues in allowed regions (%) 5.0 3 4 3 & 4 4 3
PDE code AOKP BOLA BOLF AOKT BOKD BOKE BOKIG ACK.S

The data in parentheses refer to the highest-resolution shell.

® Rimerg= = (|ltw - {I})/Inet, where the average intensity |} is taken over all symmetry equivalent measurements and lnx
is the measured intensity for any given reflection

& CCium is the correlation coefficient between random half data sets and from its value the Pearson correlation
coefficient of the true level of signal can be calculated:
CC* = [2CCp /1 + CCyp [1]

¢ R-value = [|Fo| - |Fe|l/|Fol, where Fo and Fe are the observed and calculated structure factors, respectively

9 Rie= is equivalent to R-value but is calculated for 5% of the reflections chosen at random and omitted from the
refinement process [2]

2 As determined by Molprobity [3]
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