
Target 

Name 
Carbonic anhydrase II 

Target 

TTD ID 
TTDS00306 

 

Target 
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Chemical 

Type 
Benzene sulfonamides 

Mode of 
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Molecular 

Descriptor 

Access the following web-servers to compute molecular descriptors: MoDel and e-dragon 

log K, logarithm of binding constant (K) to human CA-II; 0  , zero-order Kier and Hall’s valence 

connectivity index; 2  , second-order Kier and Hall’s valence connectivity index; log P, lipophilicity 

(hydrophobic parameter); W, Wiener index; Sz, Szeged index; IP1, indicator parameter for the presence 

(=2) or absence (=0) of substitution at 4-position; n, number of compounds; Se, standard error of 

estimation; R, multiple correlation coefficient;   
 , adjustable   ; F, Fishers statistics; Q, quality factor 

Reference 

QSAR studies on benzene sulfonamide carbonic anhydrase inhibitors: need of hydrophobic parameter 

for topological modeling of binding constants of sulfonamides to human CA-II. Bioorganic & 

Medicinal Chemistry Letters 15 (2005) 923–930 

 

Target 

Species 
Human 

Chemical 

Type 
Sulfonamides incorporating  -alanyl moieties 

Mode of 

Action 
Inhibitor 

QSAR 

Model 1 
 

 

QSAR 

Model 2 
 

 

Molecular 

Descriptor 

Access the following web-servers to compute molecular descriptors: MoDel and e-dragon 

log K, logarithm of binding constant (K); 1 , Randic connectivity index; J, Balaban index; IP1, IP2 and 

IP3, indicator parameter for the presence (=1) or absence (=0) of halogen, five-member ring and 

methyl group respectively; n, number of compounds; S.E., standard error of estimation; R, multiple 

correlation coefficient;   
 , adjustable   ; F, Fishers statistics 

Reference QSAR study on carbonic anhydrase inhibitors: water-soluble sulfonamides incorporating b-alanyl 

http://jing.cz3.nus.edu.sg/cgi-bin/model/model.cgi
http://www.vcclab.org/lab/edragon/
http://jing.cz3.nus.edu.sg/cgi-bin/model/model.cgi
http://www.vcclab.org/lab/edragon/


moieties, possessing long lasting-intra ocular pressure lowering properties—a molecular connectivity 

approach. European Journal of Medicinal Chemistry 40 (2005) 1002–1012 

 

Target 

Species 
Human 

Chemical 

Type 
Sulfamide derivatives 

Mode of 

Action 
Inhibitior 

QSAR 

Model 1  

n = 16, r = 0.9741, r2 =0.9302, S =.1561, F=53.3471 

QSAR 

Model 2  

n = 16, r = 0.9600, r2 = 0.9216, S = 0.1655, F= 47.0310 

Molecular 

Descriptor 

Access the following web-servers to compute molecular descriptors: MoDel and e-dragon 

BP: Thermodynamic descriptor-Boiling Point (Kelvin) 

CP: Thermodynamic descriptor-Critical Pressure (Kelvin) 

CT: Thermodynamic descriptor-Critical Temperature (bar) 

HF: Thermodynamic descriptor-Heat of formation (Kcal/mole) 

HLC: Thermodynamic descriptor-Henrys Law Constant 

IGTC: Thermodynamic descriptor-Ideal Gas Thermal Capacity 

Log P: Thermodynamic descriptor-Logarithmic Partition Coefficient 

MP: Thermodynamic descriptor-Melting Point (Kelvin) 

MR: Thermodynamic descriptor-Molar Refractivity (cm3/mole) 

SGP: Thermodynamic descriptor-Standard Gibb’s Free Energy (kJ/mole) 

http://jing.cz3.nus.edu.sg/cgi-bin/model/model.cgi
http://www.vcclab.org/lab/edragon/


VDW: Thermodynamic descriptor-Van der Waals Force (kcal/mole) 

PC: Thermodynamic descriptor-Partition Coefficient For Water / Octanol 

NVDW: Thermodynamic descriptor-Non-1,4-Van der Waals Force (kcal/mole) 

SE: Thermodynamic descriptor-Stretch Energy (kcal/mole) 

SBE: Thermodynamic descriptor-Stretch Bend Energy (kcal/mole) 

TORE: Thermodynamic descriptor-Torsion Energy (kcal/mole) 

ET: Thermodynamic descriptor-Total Energy (kcal/mole) 

CAA: Steric descriptor-Connolly Accessible Surface Area (Å) 

CMA: Steric descriptor-Connolly Molecular Surface Area (Å) 

CSEV: Steric descriptor-Connolly Solvent- Excluded Volume (Å) 

EM: Steric descriptor-Exact Mass (g/mole) 

MW: Steric descriptor-Molecular Weight (atomic mass units) 

OVAL: Steric descriptor-Ovality 

PMI-X: Steric descriptor-Principal Moments of Inertia at x axis (g/moles Å) 

PMI-Y: Steric descriptor-Principal Moments of Inertia at y axis (g/moles Å) 

PMI-Z: Steric descriptor-Principal Moments of Inertia at z axis (g/moles Å) 

DIPOLE-X: Electronic descriptor-Dipole Moment-X axis (Debye) 

DIPOLE-Y: Electronic descriptor-Dipole Moment-Y axis (Debye) 

DIPOLE-Z: Electronic descriptor-Dipole Moment-Z axis (Debye) 

EE: Electronic descriptor-Electronic Energy (Ev ) 

EHOMO: Electronic descriptor-Energy of Highest Occupied Molecular Orbital (eV) 

ELUMO: Electronic descriptor-Energy of Lowest Unoccupied Molecular Orbital (eV) 

RE: Electronic descriptor-Repulsion Energy (eV) 

BE: Electronic descriptor-Bending Energy (kcal/mole) 

DDE: Electronic descriptor-Dipole-Dipole Energy (kcal/mole) 



Ki, inhibition constant; p Ki, logarithmic transformation of Ki; EHOMO, Energy of Highest Occupied 

Molecular Orbital (eV); ELUMO, Energy of Lowest Unoccupied Molecular Orbital (eV); NVDW, Non-

1,4-Van der Waals Force (kcal/mole); n, number of compounds; r, simple correlation coefficient; r2, 

squared correlation coefficient; S, standard deviation; F, Fisher value 

Reference 
Quantitative Structure Activity Relationship Studies of Sulfamide Derivatives as Carbonic Anhydrase 

Inhibitor: As Antiglaucoma Agents. Medicinal Chemistry, 2007, 3, 379-386 

 

Target 

Species 
Human  

Chemical 

Type 
Benzenesulphonamide derivatives 

Mode of 

Action 
Inhibitor 

QSAR 

Model 1 

 

 

QSAR 

Model 2 

 

 

QSAR 

Model 3 

 

 

QSAR 

Model 4  

 

Molecular 

Descriptor 

Access the following web-servers to compute molecular descriptors: MoDel and e-dragon 

n is the number of data point, Se is the standard error of estimation, r is the correlation coefficient, F is the 

F ratio and Q is the quality factor. J: Balaban index; 1X: First-order Randic connectivity index; Wiener 

(W) index accounts for the size, shape and branching of the molecule. 

Wiener index (W). W=W(G) of G is defined as the half sum of the elements of the distance matrix: 

http://jing.cz3.nus.edu.sg/cgi-bin/model/model.cgi
http://www.vcclab.org/lab/edragon/


 

Where (D)ij is the ijth element of the distance matrix which denotes the shortest graph-theoretical distance 

between sites i and j of G. 

The first-order connectivity index ( ). The first-order connectivity index        of G is defined as: 

 

Balaban index (J). The Balaban index J=J(G) of G is defined as: 

 

Where M is the number of bonds in G, µ is the cyclomatic number of G, and di (i= 1, 2, 3, ……N; N is the 

number of vertices in  G) is the distance sum. 

The cyclomatic number µ=µ(G) of a cyclic graph G is equal to the minimum number of edges necessary 

to be erased from G in order to transform it into the related acyclic graph. In case of monocyclic graph 

µ=1 otherwise it is calculated by means of the following expression. 

 

Szeged index (Sz). The Szeged index, Sz=Sz(G), is calculated according to the following expression: 

 

Where nu is the number of vertices lying closer to one end of the edge e=uv; the meaning of nv is 

analogous. Edges equidistance from both ends of an edge, e= uv are not taken into account. 

Reference 
QSAR study on benzenesulphonamide carbonic anhydrase inhibitors: topological approach using Balaban 

index. Bioorganic & Medicinal Chemistry 12 (2004) 789–793 
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Species 
Human 

Chemical Para-substituted aromatic sulfonamides 
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Action 
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QSAR 
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Model 3 
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Molecular 

Descriptor 

Access the following web-servers to compute molecular descriptors: MoDel and e-dragon 

Calculated descriptors include: 1. Kappa1; 2. Kappa2; 3. Kappa3; 4. Mean Wiener; 5. Wiener information 

index; 6. Polarity; 7. Gordon; 8. Balaban; 9. Schultz; 10. Quadratic index; 11. Zagreb1; 12. Zagreb2; 13. 

Wiener; 14. Number of rings; 15. Number of branches; 16. Topological diameter; 17. Topological radius; 

18. Xu1; 19. Xu2; 20. Xu3; 21. Kier-Hall0 (0  ); 22. Kier-Hall1 (1  ); 23. Kier-Hallinf,0 (0    
 ); 24. Kier-

Hallinf,1 (1    
 ); 25. Randic0 (0 ); 26. Randic1 (1 ); 27. Randicinf,0 (0    ); 28. Randicinf,1 (1    ); 29. 

Modified Randic index. 

Reference 
QSAR study on para-substituted aromatic sulfonamides as carbonic anhydrase II inhibitors using 

topological information indices. Bioorganic & Medicinal Chemistry 14 (2006) 1108–1114 

 

http://jing.cz3.nus.edu.sg/cgi-bin/model/model.cgi
http://www.vcclab.org/lab/edragon/

