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QSAR studies on modeling the biological activities of 26 benzenesulfonamide derivatives as inhibitors of carbonic 
anhydrases CA-I, CA-II and CA-IV were performed using six distance-based topological indices, including Balaban-type 
indices JhetV and JhetE. Satisfactory multiparametric correlations were obtained.  

INTRODUCTION1 

Carbonic anhydrases (CAs) are important enzymes found in red blood cells, gastric mucosa, pancreatic 
cells, and renal tubules. The physiological and physio-pathological processes in which carbonic anhydrases 
are involved were thoroughly investigated due to pharmacological applications of their inhibitors, chiefly 
sulfonamides.1-3 It has been shown that such inhibitors are important clinical agents.4 As a result a large 
number of aromatic and heterocyclic sulfonamides were synthesized and tested for their CA inhibitory 
potential.5-20 Among these carbonic anhydrases, benzenesulfonamides have attracted much attention.5-20 One 
of the authors [CTS] has published extensive work on such inhibitors,2-4,14-25 and has reported CA inhibition 
data K1 (nmol) for hCAI, hCAII and bCAIV. However, till now, few QSAR (quantitative structure activity 
relationship) studies employing distance- based topological indices have been reported. This is, one of the 
objectives of present study. It is worth mentioning that QSAR methodology is very useful in screening a 
large library of possible drug candidates for selectivity and potency, arriving at models that correlate 
molecular structure to bioactivity activity.4-20  

A current interest in predictive QSAR is the estimation of biological activities of organic compounds 
acting as drugs from their calculated structural parameters. Molecular structure is encoded through numerical 
descriptors, which correspond to topological, geometrical, chemical, or electronic structural features. During 
the last decades, QSAR modeling based on topological (graph-theoretical) indices has undergone an 
explosive growth due to rapid progress in chemical graph theory and to advances of computer technology. 

Looking to the potential of QSAR methodology, we have recently investigated the relative activity of 
carbonic anhydrase inhibitors.21-36 The parameters used in these studies were chiefly distance-based 
topological indices. In a few cases, information-theoretic indices were also used.21-41 Having noted that in the 
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literature there are only a few QSAR studies based on the Balaban index (J),42 and its extensions for taking 
into account the presence of heteroatoms and/or multiple bonds,43-45 we decided to undertake the present 
study for investigating the relative potential of Balaban-type indices for modeling the CA inhibitory 
activities of the set of compounds indicated in Table 1. 
 

Table 1 

Structural details of carbonic anhydrase inhibitors used in present investigation 
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STRUCTURES AND MOLECULAR DESCRIPTORS 

Structural details of 25 carbonic anhydrase sulfonamide inhibitors used in the present study are 
presented in Table 1. The CA inhibitory data (Ki, nmol) reported by one of us (CTS) against isozymes I, II 
and IV were used by converting them into their log units.13 Distance-based molecular descriptors selected for 
the present study are topostructural indices, namely Balaban (J),42 Wiener (W),46 Szeged (Sz),47-49 first -
order Randić connectivity (1χ),59,51 and topochemical indices. Several such distance-based Balaban-type 
topochemical indices have been described by accounting for heteroatoms via their atomic number (JhetZ),52 
atomic weight (JhetM), atomic radius (JhetV), electronegativity (JhetE), and polarizability (JhetP). Table 2 contains 
the values of molecular descriptors for the 25 sulfonamides from Table 1. 

 
Table 2 

Various topological descriptors used in the present study and their values* 

Comp. W J JhetZ JhetM JhetV JhetE JhetP 1χ Sz 

1 144 2.545 4.788 4.789 3.092 3.614 3.531 5.016 220 

2 148 2.461 4.585 4.586 3.015 3.504 3.430 4.999 228 

3 152 2.394 4.425 4.426 2.953 3.415 3.348 4.999 236 

4 201 2.359 4.121 4.122 2.695 3.331 2.884 5.537 306 

5 201 2.359 4.008 4.009 2.895 3.257 3.216 5.537 306 

6 262 2.305 3.632 3.633 2.791 3.072 3.046 6.037 388 

7 189 2.512 4.526 4.540 2.878 3.592 3.083 5.410 291 

9 189 2.512 4.645 4.652 3.101 3.568 3.509 5.410 291 

10 189 2.512 4.720 4.730 3.150 3.553 3.562 5.410 291 

11 189 2.512 4.745 4.754 3.178 3.523 3.623 5.410 291 

12 458 2.991 5.883 5.894 3.629 4.203 4.260 7.459 668 

13 399 2.853 5.633 5.640 3.456 4.014 4.073 7.032 582 

14 113 2.449 6.035 6.039 2.416 3.271 2.913 4.499 132 

15 146 2.538 5.769 5.772 2.360 3.437 2.654 4.910 171 

16 403 2.304 3.826 3.827 2.064 2.805 2.189 6.931 452 

17 853 1.861 3.779 3.781 1.848 2.401 2.159 9.182 1124 

18 948 1.937 3.741 3.743 1.836 2.452 2.093 9.593 1237 

19 1004 1.816 3.225 3.226 1.984 2.473 2.205 9.682 1502 

20 960 1.900 3.409 3.410 2.049 2.575 2.287 9.682 1414 

21 669 1.731 2.651 2.652 1.818 2.419 1.788 8.449 1057 

22 287 1.987 3.927 3.929 2.304 2.736 2.648 6.465 430 

23  287 1.987 3.953 3.955 2.261 2.749 2.583 6.465 430 

24 543 1.856 3.228 3.228 1.816 2.500 1.909 8.003 776 

25 201 2.359 4.036 4.036 2.827 3.276 3.120 5.537 306 

26 262 2.305 3.651 3.652 2.737 3.086 2.973 6.037 388 

* W – Wiener index; J- Balaban distance connectivity index; JhetZ – Balaban-type index from Z-weighted distance matrix 
(Barysz et al. matrix); JhetM – Balaban-type index from mass weighted distance matrix; JhetV – Balaban-type index from van der 
Waals weighted distance matrix; JhetE – Balaban-type index from electro negativity weighted distance matrix; JhetP – Balaban-
type index from polarizability weighted distance matrix; 1χ – First order Randić connectivity index; and Sz – Szeged index. 
 
We have carried out regression analysis 53-55 for modeling the inhibitory activity of sulfonamides 

against CA-I, CA-II, and CA-IV using the maximum R2 method,53 and the results are discussed below. 
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RELATIVE POWER OF BALABAN-TYPE INDICES FOR MODELING LOG KI(HCA-I),  
LOG KI(HCA-II, AND LOG KI(BCA-IV) ACTIVITIES 

The first step is obviously to investigate uniparametric modeling separately for each descriptor, 
although the Balaban indices were designed to account for “topological shape” (degree of branching, 
centricity of branches, and cyclicity), and not for molecular size. Consequently, it was emphasized that for 
physical-chemical properties or biological activities that depend on molecular size, J and J-type indices 
should always be used in multiparametric correlations.42-45  

As expected, Table 3 shows that in uniparametric correlations the size-independent J and J-type indices lead 
to poorer correlations (lower values of the correlation coefficient R) than indices W, 1χ and Sz, which increase with 
graph size. Among the Jhet indices, the best results (comparable to J) are observed for JhetV and JhetE. 

 
Table 3 

Regression parameters and quality of correlations for uniparametric modeling 

Para-  CA-I   CA-II   CA-IV  
meter R St.err. F R St.err. F R St.err. F 

W -0.812 0.763 44.36 -0.721 0.482 24.83 -0.653 0.641 17.14 
J 0.757 0.853 30.91 0.615 0.548 13.99 0.526 0.720 9.25 

JhetZ 0.493 1.136 7.38 0.359 0.648 3.40 0.280 0.818 1.96 
JhetM 0.493 1.137 7.37 0.359 0.649 3.39 0.279 0.819 1.94 
JhetV 0.775 0.826 34.53 0.748 0.461 29.18 0.567 0.702 10.91 
JhetE 0.788 0.805 37.60 0.689 0.505 20.63 0.561 0.702 7.55 
JhetP 0.712 0.917 23.63 0.690 0.499 21.60 0.502 0.737 7.78 

1χ -0.830 0.729 50.81 -0.750 0.460 29.61 -0.694 0.613 21.25 
Sz -0.780 0.818 35.68 -0.678 0.511 19.58 -0.620 0.669 14.39 

 
The next step was to proceed to biparametric correlations associating one of the W, 1χ and Sz indices to 

each of the J and J-type indices. In particular, we will concentrate of six topological indices, namely the 
foremost three Balaban indices (J, JhetV and JhetE) and three distance-based indices (W, 1χ and Sz). In Tables 4 
and 5 we present the results for biparametric correlations involving these pairwise associations. It is evident 
that models 5, 14, and 23 involving JhetV and 1χ (highlighted by boldface characters) have the highest R 
values and the lowest standard errors.  

 
Table 4 

Regression parameters for biparametric modeling of log Ki(hCA-I), log Ki(hCA-II), and log Ki(bCA-IV) 

Model 
No. 

Parameters 
used 

Regression Coefficients Constant  St.error R2A R F-ratio 

(i) For modeling of log Ki(hCAI) 
1. W 

J 
-0.0025(±0.0006) 
1.5451(±0.5497) 

0.6902 0.6692 0.7259 0.8653 32.785 

2. 1χ 
J 

-0.4518(±0.1033) 
1.4770(±0.5207) 

2.8764 0.6378 0.7511 0.8785 37.207 

3. Sz 
J 

-0.0016(±0.0004) 
1.6762(±0.5924) 

0.3072 0.7158 0.6865 0.8442 27.277 

4. W 
Jhetv 

-0.0024(±0.0005) 
1.0114(±0.3141) 

1.5676 0.6432 0.7468 0.8763 36.396 

5. 1χ 
Jhetv 

-0.4383(±0.0954) 
0.9852(±0.2892) 

3.6084 0.6031 0.7774 0.8922 42.914 

6. Sz 
Jhetv 

-0.0015(±0.0004) 
1.1144(±0.3167) 

1.2345 0.6687 0.7264 0.8656 32.858 

7. W 
Jhete 

-0.0023(±0.0006) 
1.0967(±0.3476) 

0.7117 0.6473 0.7436 0.8746 35.796 

8. 1χ 
Jhete 

-0.4237(±0.1023) 
1.0474(±0.3290) 

2.7775 0.6167 0.7673 0.8869 40.566 

9. Sz 
Jhete 

-0.0015(±0.0004) 
1.2032(±0.3585) 

0.2981 0.6798 0.7172 0.8607 31.430 

Table 4 (continues)
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Table 4 (continues)

(ii) For modeling of log Ki(hCAII) 
10. W 

J 
-0.0013(±0.0004) 
0.5229(±0.3891) 

0.8625 0.4737 0.5152 0.7454 13.753 

11. 1χ 
J 

-0.2494(±0.0735) 
0.4619(±0.3708) 

2.1383 0.4541 0.5545 0.7691 15.934 

12. Sz 
J 

-0.0008(±-0.0003) 
0.6159(±0.4118) 

0.5898 0.4975 0.4652 0.7140 11.437 

13. W 
Jhetv 

-0.0009(±0.0003) 
0.6054(±0.2031) 

0.3527 0.4159 0.6263 0.8108 21.111 

14. 1χ 
Jhetv 

-0.1909(±0.0625) 
0.5711(±0.1896) 

1.3267 0.3954 0.6623 0.8309 24.532 

15. Sz 
Jhetv 

-0.0005(±0.0002) 
0.6638(±0.2029) 

0.1545 0.4283 0.6037 0.7979 19.277 

16. W 
Jhete 

-0.0011(±0.0004) 
0.4898(±0.2431) 

0.4417 0.4527 0.5571 0.7707 16.096 

17. 1χ 
Jhete 

-0.2161(±0.0722) 
0.4452(±0.2320) 

1.5762 0.4349 0.5914 0.7909 18.371 

18. Sz 
Jhete 

-0.0006(±0.0003) 
0.5629(±0.2479) 

0.1511 0.4700 0.5227 0.7500 14.139 

(iii) For modeling of log Ki(bCAIV) 
19. W 

J 
-0.0015(±0.0006) 
0.4832(±0.5320) 

1.7555 0.6476 0.3975 0.6691 8.916 

20. 1χ 
J 

-0.3016(±0.1004) 
0.3783(±0.5060) 

3.3901 0.6197 0.4483 0.7030 10.750 

21. Sz 
J 

-0.0009(±0.0004) 
0.5694(±0.5525) 

1.5034 0.6676 0.3598 0.6428 7.744 

22. W 
Jhetv 

-0.0014(±0.0005) 
0.3842(±0.3116) 

1.8217 0.6380 0.4153 0.6812 9.523 

23. 1χ 
Jhetv 

-0.2810(±0.0964) 
0.3352(±0.2924) 

3.2498 0.6096 0.4662 0.7146 11.479 

24. Sz 
Jhetv 

-0.0008(±0.0004) 
0.4584(±0.3086) 

1.5748 0.6516 0.3900 0.6640 8.674 

25. W 
Jhete 

-0.0015(±0.0006) 
0.3582(±0.3459) 

1.7074 0.6442 0.4039 0.6735 9.132 

26. 1χ 
Jhete 

-0.2910(±0.1024) 
0.2846(±0.3292) 

3.2911 0.6172 0.4529 0.7060 10.932 

27. Sz 
Jhete 

-0.0009(±0.0004) 
0.4360(±0.3483) 

1.4019 0.6604 0.3735 0.6525 8.155 

 
The next steps consist in looking at triparametric correlations involving JhetV and two from the distance-

based indices (W, 1χ and Sz). Results are displayed in Table 6 as models 28–33. A slight increase in R and a 
slight decrease in the standard error may be seen by comparing Tables 4 and 6. A final possible refinement 
may be obtained by introducing an indicator variable I1 for taking into account the large residuals observed 
in Table 3 for the calculated versus observed inhibitory activity of CA-I for compounds 21, 22, and 23: the 
indicator parameter I1 signifies the presence (=1) or absence (=0) of an electron-donating group (NH2 or OR) 
attached to the benzene ring of a thiazole group. The resulting tetraparametric correlations are presented in 
the lower part of Table 6 as models 34 –39. Then Tables 7 and 8 show the observed and calculated data, with 
the corresponding residuals, for tri- and tetraparametric regressions, respectively. 

PREDICTIVE POWER OF THE PROPOSED MODELS 

We now discuss the predictive power of the best models for logKi(hCA-I), logKi(hCA-II), and 
logKi(bCA-IV). The correlation coefficients R2

pred are 0.8942 (model 35), 0.7709 (model 36), and 0.6663 
(model 38), for logKi(hCAI), logKi(hCAII), and logKi(bCAIV), respectively. 

In order to investigate the intercorrelations between descriptors in the proposed models, in Table 9 we 
present the correlation matrix from the data in Table 2. This can be useful in determining if certain variables 
are redundant and therefore not needed in the model. Because JhetZ and JhetM are so highly intercorrelated with 
one another, and because JhetP correlates with JhetV we decided to keep only the topostructural index J, and the 
topochemical indices JhetV and JhetE, along with indices W, 1χ, and Sz. 
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Table 6 

Regression parameters and quality of correlations for modeling logKi(hCA-I), logKi(hCA-II), and logKi(bCA-IV)  
using tri- and tetra-parametric regressions 

(A) Tri-parametric regressions 
 

Model 
No. 

Parameters 
used 

Regression Coefficients Constant  Se R2A R F-ratio 

(i) For modeling of log Ki(hCA-I) 
28 Jhetv 

1χ 
Sz 

0.9873(±0.2766) 
-1.0371(±0.3540) 
0.0025(±0.0014) 

6.1738 0.5766 0.7965 0.9066 32.315 

29 Jhetv 
1χ 
W 

1.0445(±0.2947) 
0.0026(±0.0025) 
-0.8661(±0.4288) 

5.2838 0.6025 0.7779 0.8976 29.019 

(ii) For modeling of log Ki(hCA-II) 
30 Jhetv 

1χ 
Sz 

0.5730(±0.1681) 
-0.7409(±0.2152) 
0.0023(±0.0008) 

3.6827 0.3505 0.7346 0.8762 23.144 

31 Jhetv 
1χ 
W 

0.6285(±0.1874) 
-0.6049(±0.2727) 
0.0025(±0.0016) 

2.9484 0.3832 0.6828 0.8500 18.221 

(iii) For modeling of log Ki(bCA-IV) 
32 Jhetv 

1χ 
Sz 

0.3376(±0.2723) 
-0.9850(±0.3485) 
0.0029(±0.0014) 

6.2659 0.5677 0.5371 0.7713 10.281 

33 Jhetv 
1χ 
W 

0.4176(±0.2912) 
-0.8756(±0.4237) 
0.0036(±0.0025) 

5.5788 0.5953 0.4909 0.7447 8.715 

 
(B) Tetra-parametric regressions 

 
Model 
No. 

Parameters 
used 

Regression Coefficients Constant  Se R2A R F-ratio 

(i) For modeling of log Ki(hCAI) 
34 Jhetv 

1χ 
Sz 
I1 

0.6932(±0.2582) 
-0.6037(±0.3387) 
0.0005(±0.0014) 
-1.0854(±0.3734) 

5.2972 0.4954 0.8498 0.9353 34.949 

35 Jhetv 
1χ 
W 
I1 

0.3921(±0.2739) 
0.3795(±0.4446) 
-0.0053(±0.0027) 
-1.7484(±0.4272) 

2.0072 0.4554 0.8731 0.9456 42.281 

(ii) For modeling of log Ki(hCAII) 
36 Jhetv 

1χ 
Sz 
I1 

0.5353(±0.1860) 
-0.6853(±0.2439) 
0.0020(±0.0010) 
-0.1391(±0.2689) 

3.5704 0.3568 0.7250 0.8780 16.820 

37 Jhetv 
1χ 
W 
I1 

0.5359(±0.2335) 
-0.4282(±0.3790) 
0.0014(±0.0023) 
-0.2481(±0.3641) 

2.4835 0.3881 0.6745 0.8537 13.433 

(iii) For modeling of log Ki(bCAIV) 
38 Jhetv 

1χ 
Sz 
I1 

0.1146(±0.2752) 
-0.6562(±0.3610) 
0.0014(±0.0015) 
-0.8234(±0.3979) 

5.6009 0.5279 0.5997 0.8163 9.987 

39 Jhetv 
1χ 
W 
I1 

-0.0409(±0.3218) 
-0.0001(±0.5224) 
-0.0020(±0.0032) 
-1.2289(±0.5019) 

3.2758 0.5350 0.5888 0.8107 9.590 
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Table 9 

Intercorrelation matrix for topological indices according to data in Table 2. 

 W J JhetZ JhetM JhetV JhetE JhetP 1χ Sz 
W 1         
J -0.6527 1        

JhetZ -0.5352 0.8467 1       
JhetM -0.5348 0.8472 0.9999 1      
JhetV -0.6423 0.9037 0.6511 0.652 1     
JhetE -0.6736 0.9771 0.8143 0.815 0.9475 1    
JhetP -0.6057 0.9079 0.7198 0.7205 0.9883 0.9445 1  

1χ 0.4284 0.3537 0.3419 0.343 0.2477 0.2955 0.3055 1 
Sz 0.9848 -0.6473 -0.5642 -0.5638 -0.6252 -0.6683 -0.5943 0.4642 1 

 
Eq. (35) and (36) are the best models used for modeling logKi(hCA-I). This eq. (35) contains JhetV, 1χ, I1 and 

W as parameters whose correlation matrix is shown in Table 10. These results show that topological indices 
1χ and W are highly correlated. We have proposed eq. (36) for modeling log Ki(hCA-II) and eq. (38) for 
modeling log Ki(bCA-IV). The correlation matrices (Table 10) show that indices 1χ and Sz appearing in 
equations (36) and (38) also suffer from the same collinearity defect.  

 
Table 10 

Correlation matrices for the parameters of eq. (35), (36), and (38) 

Equation (35) logKi(hCA-I).  W 1χ JhetV I1 
log Ki(hCA-I). 1.000     

W -0.812 1.000    
1χ -0.830 0.985 1.000   

JhetV 0.775 -0.642 -0.625 1.000  
I1 -0.455 -0.005 0.098 -0.331 1.000 

 
Equation (36) logKi(hCA-II) Sz 1χ JhetV I1 
logKi(hCA-II) 1.000     

Sz -0.678 1.000    
1χ -0.750 0.980 1.000   

JhetV 0.748 -0.613 -0.625 1.000  
I1 -0.368 0.004 0.098 -0.331 1.000 

 
Equation (38) logKi(bCA-IV) Sz 1χ JhetV I1 

logKi (bCA-IV) 1.000     
Sz -0.620 1.000    
1χ -0.694 0.979 1.000   

JhetV 0.567 -0.613 -0.625 1.000  
I1 -0.477 0.004 0.098 -0.331 1.000 

 
A thorough investigation of collinearity involves examining the values of R2 that result from regressions for 

each of the predictor variables against all others. The relationship between predictor variables can be judged 
by examining the variance inflation factor (VIF) which is defined as VIF = 1/(1- Ri

2), where Ri is the 
multiple correlation coefficient of the i’th independent variable versus all other independent variables. A VIF 
is defined for each variable in the equation and not for the equation (model) as a whole. Therefore, there 
should be as many VIFs as there are independent variables in the equation (model), and all should be less 
than 10. Any independent variable having VIF > 10 is indicative of the occurrence of collinearity. We 
observed that: 1χ and W, as well as 1χ and Sz involved in eqs. (35), (36), and (38) have VIF values higher than 
10 and therefore, there is a collinearity problem in these equations (models).  

The above results show that collinearity exists in all the three proposed models, and thus statistically 
they are disputable. However, Randić has investigated 56,57 such a problem and he recommended that under 
certain situations even highly correlated descriptors could be retained in the model. We will, therefore, use 
Randić’s recommendations in the present case. Randić stated that if a descriptor strongly correlates with 
another descriptor already used in a regression, such a descriptor in most studies should be discarded. For 
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example 1χ and 2χ often strongly correlate and in many structure-property-activity studies 2χ has been 
discarded. This is not theoretically justified and despite the widespread practice should be stopped. Although 
two highly correlated descriptors overall depict the same features of molecular structure, it is important to 
recognize that even highly interrelated descriptors differ in some other structural traits. The difference 
between them may be relatively small but nevertheless very important for structure-property regression. 

The criteria for inclusion or exclusion of descriptors should not be based on parallelism between 
descriptors even if overwhelming, but should be based on whether the part in which two descriptors disagree 
is or is not relevant for the characterization of the property considered. If the part in which the second 
descriptor differ from the first, regardless of how small it is, is relevant for the property under consideration, 
then the descriptor should be included. Randić further stated  that the selection of descriptors to be used in 
structure-property-activity studies should not be delegated solely to computers,56 although statistical criteria 
will continue to be useful for preliminary screening of descriptors taken from a large pool. Often in an 
automated selection of descriptors, a descriptor will be discarded because it is highly correlated with another 
descriptor already selected. But what is important is not whether two descriptors parallel one another, i.e. 
duplicate much of the same structural information, but whether they are complementary in those parts that 
are important for structure-property-activity correlations. Hence, the residual of the correlation between two 
descriptors should be examined and kept or discarded depending on how well it can improve the correlation 
based on already selected descriptors. In view of Randić’s recommendations and the fact that 1χ, W, and Sz 
indices have different information contents, these highly correlated descriptors can be retained in the 
proposed models.  

At this stage, it is worth mentioning that problems caused by colinearity; and how to deal with them, 
continue to be of prime concern to theoretical statistician. From a decision maker’s viewpoint, one should be 
aware of that collinearity can (and usually does) exist and recognize the basic problems it can cause. Some of 
the most obvious problems and indications of severe multi-collinearity are: 

Incorrect signs on the coefficient, 
A change in the values of the previous coefficient when a new variable is added to the model. 
Change to insignificant of a previously significant variable when a new variable is added to the model 
An increase in the standard error of the estimate when a variable is added to the model. 
In the present case most the correlating variables have their coefficients smaller than the respective 

standard error. 
We now comment on adjustable-R2 (R2

A). These values take into account of adjustment of R2. Therefore, if 
a variable is added that does not contribute its fair share, R2

A will actually decline. It also takes into account the 
relationship between sample size and number of variables. The correlation coefficient R2 may appear artificially 
high if the number of variables is high compared with sample size. That is, R2 will always increase when a new 
independent variable is added, but R2

A will decrease if the added variables do not reduce the unexplained variation 
enough to offset the loss of degrees of freedom. From Tables 4 and 6 we observe that in each case R2

A increases 
with the increase in the number of variables (an exception is provided by data on CA-II from tri- to 
tetraparametric regressions). Thus, the added variable has a significant contribution to the developed model. All 
these points indicate that multi-collinearity is not that serious in the proposed models. 

EXPERIMENTAL 

1. Inhibitory activities. All three values of inhibitory activities logKi(hCA-I), logKi(hCA-II), and logKi(bCA-IV) were taken from 
our earlier publication after converting into their log unit.13 

2. Topological indices. All topological indices used in this paper were calculated from the hydrogen suppressed molecular graph of 
the benzenesulfonamides presented in Table 1. Their calculations are well documented in the literature.58-63 We have used the Luko-1 
program of Lukovits, Hungarian Academy of Sciences, Budapest for the calculation of Szeged index (Sz), while other indices are 
calculated using Todeschini’s Dragon software.64 

3. Regression Analysis. The maximum-R2 method 53-55 was adopted for implementing regression analysis. The Regress-1 program of 
Lukovits as well as Origin-6 and NCSS programs were used. 
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