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1H and 13C NMR spectra of compounds 1,3,5-7 

1H and 13C NMR spectrum (CDCl3, 400 MHz and 101 MHz) of compound 1 
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1H and 13C NMR spectrum (CDCl6, 400 MHz and 101 MHz) of 3 
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1H and 13C NMR spectrum (DMSO-d6, 400 MHz and 101 MHz) of 5 
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1H and 13C NMR spectrum (DMSO-d6, 400 MHz and 101 MHz) of compound 6 
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1H NMR (600 MHz, DMSO-d6) and 13C NMR spectrum (150.9 MHz, DMSO-d6) of compound 7 
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HR-MS spectra of compounds 1,3,5-7 

HR-MS (ESI pos.) of compound 1 

 

HR-MS (ESI pos.) of compound 3 
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HR-MS (ESI pos.) of compound 5 

 

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 
 

 

 

 

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 II
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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 ΔA.s-1). The concentration 

of compound [I] in shown in nmol.l-1.   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 v0, number of measurements (n) and Ki value are shown 

below each plot. Two know inhibitors of CAs were uses as controls: 

 

[E] = 4 ± 4.879

v0 = 0.224 ± 0.004

n = 36

Ki = 8.2 ± 0.8 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 14 ± 6.034

v0 = 0.367 ± 0.005

n = 25

Ki = 16.74 ± 1.68

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 8.972 ± 1.313

v0 = 0.407 ± 0.004

n = 23

Ki = 2.58 ± 0.268

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M

[E] = 6 ± 1.211

v0 = 0.428 ± 0.003

n = 25

Ki = 4.468 ± 0.315

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 4 ± 12.02

v0 = 0.295 ± 0.004

n = 36

Ki = 44.87 ± 2.811 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 4 ± 30.82

v0 = 0.279 ± 0.005

n = 34

Ki = 73.27 ± 6.501 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 14 ± 64.58

v0 = 0.194 ± 0.004

n = 34

Ki = 157.6 ± 14.48

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 4 ± 43.51

v0 = 0.253 ± 0.005

n = 24

Ki = 48.37 ± 8.509

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 10 ± 9.852

v0 = 0.108 ± 0.003

n = 26

Ki = 12.59 ± 2.006 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 4 ± 7.913

v0 = 0.512 ± 0.005

n = 27

Ki = 20.36 ± 1.425 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1
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AZA 2 

  
Figure S3: Raw data curves from stopped flow activity assay for CAII 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  
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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 ΔA.s-1). The concentration of 

compound [I] in shown in nmol.l-1.   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 v0, 

number of measurements (n) and Ki value are shown below 

each plot. Two know inhibitors of CAs were uses as controls: 
 

[E] = 1 ± 12.85

v0 = 0.129 ± 0.001

n = 34

Ki = 34.91 ± 2.489

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 1 ± 3.655

v0 = 0.14 ± 0.002

n = 27

Ki = 10.46 ± 1.096

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 1 ± 1.92

v0 = 0.167 ± 0.003

n = 25

Ki = 2.469 ± 0.441

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M

[E] = 1 ± 3.202

v0 = 0.079 ± 0.001

n = 27

Ki = 4.394 ± 0.581

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 1 ± 2.831

v0 = 0.327 ± 0.005

n = 26

Ki = 5.295 ± 0.585 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 1 ± 8.881

v0 = 0.331 ± 0.006

n = 32

Ki = 14.97 ± 1.77 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 1 ± 12.85

v0 = 0.129 ± 0.001

n = 34

Ki = 32.1 ± 2.3

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 1 ± 10.42

v0 = 0.078 ± 1E-03

n = 32

Ki = 17.75 ± 1.7 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 4 ± 13.51

v0 = 0.243 ± 0.007

n = 30

Ki = 14.94 ± 2.507

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M

[E] = 1 ± 5.478

v0 = 0.677 ± 0.007

n = 29

Ki = 18.1 ± 1.149 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1
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AZA 2 

  
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 
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Figure S6: Inhibition of CA VII 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 ΔA.s-1). The 

concentration of compound [I] in shown in nmol.l-1.   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 v0, number of measurements 

(n) and Ki value are shown below each plot. Two know inhibitors of CAs 

were uses as controls: acetazolamide (AZA) and 4–[[[(4–

Fluorophenyl)amino] carbonyl]amino] benzenesulfonamide (U104). 

 

 
 

[E] = 13 ± 122.6

v0 = 0.308 ± 0.005

n = 36

Ki = 277 ± 27.4 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 14 ± 107

v0 = 0.296 ± 0

n = 30

Ki = 210.4 ± 22.02

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 14 ± 5.575

v0 = 0.241 ± 0.004

n = 27

Ki = 12.78 ± 1.133

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M

[E] = 14 ± 32.42

v0 = 0.246 ± 0.007

n = 22

Ki = 17.86 ± 4.814

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 13.3 ± 96.6

v0 = 0.207 ± 0.006

n = 29

Ki = 132.7 ± 24.59 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 13.3 ± 105.3

v0 = 0.243 ± 0.005

n = 38

Ki = 209.2 ± 23.28

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M

[E] = 1 ± 118

v0 = 0.291 ± 0.004

n = 27

Ki = 343.6 ± 25.77

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 13 ± 207.4

v0 = 0.241 ± 0.007

n = 36

Ki = 309 ± 40.06

* 1E+0 mol.s-1

* 1E-9 M

* 1E-9 M [E] = 14 ± 10.81

v0 = 0.411 ± 0.005

n = 30

Ki = 25.36 ± 2.273 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1

[E] = 14 ± 191

v0 = 0.31 ± 0.006

n = 32

Ki = 354.7 ± 40.62 * 1E-9 M

* 1E-9 M

* 1E+0 mol.s-1
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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 II 

 

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. 2Fo-Fc map contoured at 1.5 σ as 

a mesh. Additionally, lower panel shows 2Fo-Fc map contoured at 1.0 σ 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 

 

Figure S5. Structure of inhibitors bound to the active site of CA IX-mimic. Carbon atoms are colored by different 

colors and oxygen, nitrogen, and sulfur atoms are shown in red, blue, and orange, respectively. 2Fo-Fc map 

contoured at 1.5 σ 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 
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Table S2. Diffraction data collection and refinement statistics of the CAIX-mimic complexes 
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