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ABSTRACT

Quantum chemical reactivity descriptors based QSAR study of 48 sulfona-
mide derivatives as inhibitors of carbonic anhydrase has been studied in
threedifferent sets. The best QSAR model has correl ation coefficient above
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0.84 in one set the other two sets have the corresponding values above 0.79
and 0.81. The most important descriptor is heat of formation followed by
molecular weight and total energy. The combination of descriptors provid-
ing the best model are heat of formation, molecular weight,total energy and
LUMO energy.The CA enzyme-sulfonamide reaction appearsto befavoured

by energy change.

INTRODUCTION

The primary function of the enzyme carbonic anhy-
draseistointer convert carbon dioxide and bicarbon-
ateto maintain acid-base balancein blood and other
tissues and to help transport carbondioxide out of
tissues. Thestructureof enzymeisgiveninfigure 1.

Themodeof action of theenzymeisdemonstrated
by thefollowing diagram figure 2, which showsstepwise
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action.
M odeof action of inhibitor

Two main classesof carbonic-anhydraseinhibitors
(CAls) areknown; themetal complexing anionsand
the unsubstituted sulfonamides, which bind tothe zinc
ion of theenzymeeither by subgtituting the non-protein
zincligand or add to themeta coordination sphere gen-
eratingtrigonal bipyramida species.
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His-Higtiding, Thr-Threonine, Gln-glutamine, Glu-glutamic acid
Figurel: Sructureof carbonic-anhydrase
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Figure2: M echanism of action of carbonic-anhydrase

Sulfonamideswhich arethemostimportant CAIg2
bind in a tetrahedral geometry of the Zinc ion in
deprotonated state, with the nitrogen atom of the sul-
fonamidemoiety andiscoordinatedto Zinc. Indl these
adductsthe deprotonated sulfonamideis coordinated
to theZincion of theenzyme, and its NH moiety do-
natesahydrogen bond to the Oxygen of Thr 199, which
in turn donates a hydrogen bond to the carboxylate
group of Glu 106.

One of the oxygen atoms of the SO, NH moiety
a o participatesinahydrogen bond with the back bone
NH moiety of Thr 199infigure3.

Extensve hydrophobicand heterocyclic/aromatic
part of the inhibitor molecule and active site of the
aminoacid residues assure astrong affinity of sulfona-
midesto the CA activesite.

Prediction of thebiological activity of amolecule

E-Zn*-OH,+| < E-Zn*-l + H,O(subgtitution)

Zn?
N
Hisgs His 119
His 96
Tetrahedral adduct (sulfonamide)

Figure3: CA inhibition mechanism by sulfonamide and
anionicinhibitors.

fromaset of structure-based descriptorsisvery useful
for drug discovery®. Quantitativestructure-activity re-
lation ship (QSAR) can be captured in statistical mod-
elsreating structureto activity relaionshipinaparticu-
lar reaction. The QSAR procedure beginswiththeiden-
tification of set of moleculesand measured activitiesby
chemica methods.

Inthischapter we present the QSAR prediction of
forty eight derivativesof sulfonamidewnhichareinhibi-
torsof CA. Theset of descriptorsused for QSAR are
given under materialsand method. Descriptorsindif-
ferent combinationshave been used for satistical modd
by makingMLR andlysis.

MATERIALAND METHOD

The study materials of thischapter are48 deriva
tivesof benzene sulfonamides

Ox O
ST

NH,
G

as carbonic anhydraseinhibitors,whosebiologica ac-
tivity hasbeen measured by two different methods. On
thebasi sof themeasurement of their biological activity,
they havebeen presentedintwo different sets(TABLES
1and 2)1.

Theactivity of compoundsof TABLEA aregiven
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TABLE 1: Bovinecar bonic anhydraseinhibition activitiesof
sulfonamides

050
ST

NH,
e

Benzenesulfonamide

TABLE 2: Human car bonicanhydraseinhibition activitiesof
sulfonamides

Benzenesulfonamide

Compound R pK& (0.2°C) pK? (15°C) Compound R Log K
1 H 0.215 0.124 20 H 6.69
2 p-NH, -0.363 -0.398 21 4-CH, 7.09
3 p-Cl 0.721 0.959 22 4-C;Hs 7.53
4 p-CH3 0.420 0.496 23 4-C3H; 7.77
5 p-CN 0.959 1.187 24 4-C/H, 8.3
6 p-Br 0.921 0.959 25 4-CsHyy 8.86
7 p-NO, 1.046 1.26 26 4-CO,CH3 7.99
8 p-CHs0O 0.347 0.301 27 4-CO,CHs 8.5
9 p-CH3NH -0.176 -0.046 28 4-CO,C3H; 8.77
10 p-CH5CO 0.959 0.886 29 4-CO,C4Hy 9.11
11 m,p-(Cl), 1.400 1.552 30 4-CO,CsHy; 9.39
12 M-NO,-p-Cl 1.769 1.602 31 4-CO,CeHy3 9.39
13 m-CF3-p-NO, 1.854 1.658 32 4-CONHCH; 7.08
14 m-Cl 0.638 0.921 33 4-CONHC,Hs 7.53
15 m-CH, 0.301 0.223 34 4-CONHC3H; 8.08
16 M-NO, 0.886 1.125 35 4-CONHC,Hy 8.49
17 0-CHs -0.204 -0.008 36 4-CONHCsHy; 8.75
18 o-Cl 0.496 0.62 37 4-CONHC4H13 8.88
19 o-NO, 0.331 0.455 38 4-CONHC/H15 8.93
PK2 is measured in units of 10° M, Bovine means ox\ cow family 39 3-CO,CHs 5.87
_ _ 40 3-CO,C;Hs 6.21
interms of PK? at two different temperatures and of 41 3-CO,C:H, 6.44
TABLEB aregivenintermsof logK vaues. 42 3-CO,C4Hg 6.95
The study has accordingly been madeunder three 43 3-COCsHuy 6.86
sts Frgt sstindludesthe sulfonamidederivaiveswhose jg 22_'&?2 ZCCZ HH35 ‘2481
biological activity isgivenintermsof PK? at tempera- 46 2-CO,C,H, 5.28
ture 0.2°C, the second set includes whose acivity is 47 2-CO,C4Hq 5.76
48 2-CO,CsH1y 6.18

reported intermsof
PK2 but at temperature 15°C. Thethird setincludes
derivativeswhoseectivity isreportedintermsof log K.
For QSAR prediction the 3D modeing and geom-
etry optimization of dl the derivativeshave been done
with the help of PC MODEL software using the
semiempiricd PM3Hamiltonian. Theca culaionshave
been performed with Win MOPAC 7.21 software by
applying keywords PM3 charge = O Gnorm = 0.1
GEO-OK vector dengty. Thedescriptorsthat have been
used for QSAR modeling are: -
Heat of Formation (AH,)
Molecular Weight (MW)
Total Energy (TE)
HOMO Energy (eHOMO)

LUMO Energy (sLUMO)
Electronegativity (y)

P o0 o

g. Absolute Hardness (n)

Thevalues of these descriptors have been cal cu-
lated with the help of following equation given under
theory using theWin MOPAC 7.21 software.

Theory

In DFT thed ectronegativity, commonly known to
achemist, isdefined asthenegativeof apartid deriva
tiveof energy E of an atomic or molecular systemwith
respect to the number of eectrons N with aconstant
external potentia v(y)®.
p=-x=-(E/N)v(y) @

In accordance with the earlier work of Iczkowski
and Margrave, it should be stated that when assum-
ing aquadratic relationship between E and N afinite
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difference gpproximation Eq. 1 may berewritten as

x=-u=-(IE+EA)/2 2

Where IE and EA are the vertical ionization energy and elec-
tron affinity, respectively, thereby recovering the el ectronega-
tivity definition of Mullken™. Moreover, atheoretical justifi-
cation was provided for Sanderson’s principle of electronega-
tivity equalization, which states that when two are more atoms
cometogether to formamolecule, their electronegativitiesbe-
come adjusted to the same intermediate valug®*?. The abso-

lute hardness n is defined ag™v.
n =12 (Su/8N)v(Y) =1/2 (82E / SN2)v(Y) 3
WhereE isthetotal energy, N isthe number of electronsof the

chemical species, and vY) isthe external potential. The opera-
tional definition of absolute hardness and electronegativity is

given as:
n=U2(IR-EA) @)
Where IP and EA are the ionization potential and electron
affinity, respectively, of the chemical species. According to
Koopman’s theorem, the IP is simply the eigenvalue of the
HOM O with change of sign and the A isthe eigenval ue of the
LUMO with change of signi*3; hence, Egs. 4-6 can be written
as:
n =12 Lumo — € HOMO) ©)
x=-Ku="12 LUMO+8HOMO) (©)
With regard to QSAR of achemical system, the
total energy also played animportant role. Thetotal
energy of amolecular system isthe sum of thetotal
electronic energy, E_ and theenergy of theinternucl ear
repulsion, E_. Thetota electronic energy of thesystem
isgiven by*,
E=1/2R(HF) )
WhereP isthedensity matrix and H isthe one-electron matrix.
Fisfock matrix.
Findly, amoregeneral, but important, property of
amolecular system, themol ecular weight hasa so been
tested asadescriptor.

RESULTSAND DISCUSSION

Inhibition of CA isinfluenced by energy, entropy,
polarity and reactivity indices of sulfonamide com-
pounds*4. Thesulfonamidesbind asanionstothezinc
ionof the CA activesitd®>'9, Theinhibition properties
of these compounds can be accounted by several
factors. Theseincludethestability of CA enzyme-sul-
fonamide complex whichisstabilized by alargefavor-
ableenthdpy change. Another factor that influencesin-
hibition propertiesof the, inhibitorsisaweak coordi-
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Figure4: Interaction of sulfonamideswith theactive cen-
treof carbonicanhydrase

nation bond between the active sitezincion and sul-
fonamide nitrogen whichisenormously supplemented
by the cooperativeinteraction of the organic moieties
of theinhibitor with theamino acid sidechainsof the
activedite. It wasfound that thereisno invol vement of
apositivehydrophobicterm (log P) intheinhibition pro-
cess, suggesting that the binding of the sulfonamidesto
the active centre does not depend on hydrophobicin-
teractiong'”.

Shinagawa® assumed that the NH, group of sul -
fonamideisprobably involvedin hydrogen bondingwith
the OH-ion on oneside and theimidazolering on the
other side.

In the enzyme an oxygen atom of the SO, of sul-
fonamideis supposed to bind with the zincion of the
enzyme. Themodd ispresented below infigure4.

Sinceinhibition of CA isinfluenced by enthal py
change, and also by energy, entropy,polarity and reac-
tivity indicesof sulfonamide, we havechosen such de-
scriptorsfor QSAR study which meet these require-
ments. The QSAR mainly isbased on two setsof de-
scriptorsoneisquantum chemical parameterssuch as
¢ HOMO, ¢ LUMO,absolute hardness (1)), e ectrone-
gativity (x), and another energy parameterssuch asheat
of formation a Hf°, total Energy TE. The two sets of
descriptorswere used in deriving regression models.

Thevaluesof descriptors have been evaluated by
solving therelevant equationsgivenintheory withthe
help of Win MOPAC 7.21 software using the
semiempirica PM3Hamiltonian.

First set
This set includes those sulfonamide derivatives
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TABLE 3: Valuesof descriptorsand activity in termsof PKi at 0.2°C and at 15°C

Heat of Totahk HOMO LUMO Activity Activity
. Molecular Absolute Electroneg . .
Comp. R formation Weight energy energy energy hardness  ativit PKi PKi
(kcal/mole) M (Hartree) (&v) (V) Y 02c  15°C
1 H 106.162  157.187 -79.969 -9.552 -1.883 3.835 -5.717 0215 0.124
2 p-NH, 102.803 172.201 -89.425 -8.966 -1.763 3.602 -5.364 -0.363 -0.398
3 p-Cl 99.745 191.632 -91.737 -9531 -1981 3.775 -5.756 0.721  0.959
4 p-CHs 96.482 171.214 -87.159 -9.492 -1.843 3.824 -5.667 0.420 0.496
5 p-CN 142516 182197 -92.757 -9.737 -2.219 3.759 -5.978 0959 1.187
6 p-Br 114494  236.083 -89.856 -9.655 -2.026 3.815 -5.840 0921 0.959
7 p-NO, 187.215 202.184 -111.647 -9.610 -2.520 3.545 -6.065 1.046 1.260
8 p-CH;0 67.190 187.213 -99.351 -9.374 -1.801 3.787 -5.588 0.347 0.301
9 p-CH3NH 102.146  186.228 -96.553 -8.875 -1.750 3.563 -5.313 -0.176  -0.046
10 p-CH3CO 65.203 199.224 -104.625 -9.656 -2.023 3.817 -5.839 0959 0.886
11 m,p-(Cl), 94.707 226.077 -103.503 -9.512 -2.056 3.728 -5.784 1400 1.552
12 M-NO,-p-Cl  181.872 236.630 -123.415 -9.731 -2.358 3.686 -6.044 1769 1.602
13 m-CRz-p-NO, 35.070 270.183 -166.547 -9.949 -2.839 3.555 -6.394 1.854 1.658
14 m-Cl 100.047 191632 -91.734 -9.608 -1.986 3.811 -5.797 0.638 0.921
15 m-CHjs 96.787 171.214 -87.157 -9.510 -1.859 3.825 -5.685 0.301 0.223
16 M-NO, 186.938  202.184 -111.642 -9.942 -2.302 3.820 -6.122 0886 1.125
17 0-CH3 99.041 171.214 -87.153 -9.411 -1877 3.767 -5.644 -0.204 -0.080
18 o-Cl 102.185 191.632 -91.734 -9.479 -1.959 3.760 -5.719 0496 0.620
19 0-NO, 191.133 202.184 -111.636 -9.737 -2.303 3.717 -6.020 0.331 0.455

whoseinhibition activity isreported at 0.2°C. Theva-
ues of various quantum chemical descriptorsof thede-
rivatives, have been eva uated by techniquesdescribed
earlier and resultsare presented abovein TABLE 3.

Usingthevauesof descriptorsgivenin TABLE 1,
severa QSAR modelsusing different combinations of
descriptors have beentried and MLR equationshave
been solved but only 18 combinations have been cho-
senwhich havecorre ation coefficient va ueabove 0.81.
Such MLR equationsare presented bel ow:-

APA1=0.0132407*Mw-0.968732*HOM O-11.1984
rcv~2=0.6811

r2=0.81108

APA2=0.0138332* Mw+0.00112645* TE-0.978615*HOM O-
11.2959

rcv2=0.421382

r2=0.81148

APA3=0.0140986* Mw+0.00732505* T E-1.29366* AH-8.89576
rCv~2=0455042

r"2=0.811183
APA4=0.0127658* Mw-0.918336* HOM O-0.0954868* LUM O-
108215

rCv~2=0.555849

r"2=0.811617
APA5=0.0127658* Mw-1.01382* HOM O-0.190974* En-10.8215
rCv~2=0.555849

r"2=0.811617
APA6=0.0127658* Mw-0.82285* HOM O-0.190974* AH-10.8215
rCv~2=0.555849

r"2=0.811617

@Wu'c CHEMISTRY —

APA7=0.0127658* Mw-1.01382* LUM O+1.8366/* En-10.8215
rCv»2=0.555849r2=0.811617

APA8=0.0127658* Mw+0.82285* LUMO-1.83667* AH-10.8215
rCv~2=0.555849

r2=0.811617

APA9=0.0127658* Mw+0.82285* En-1.01382* AH-10.8215
rCv~2=0.555849

r2=0.811617

APA10=-0.000196709* Hf+0.0137977* Mw+0.00117945* TE-
0.990936*HOMO-11.3787

rCv2=0.413362

r2=0.811659

APA11=-0.00188959* Hf+0.0149091* Mw+0.0160461* TE-
1.611*LUMO-3.78303

rcv~2=0.119792

r2=0.77626

APA12=-0.00125417* Hf+0.0137966* Mw+0.00855005* TE-
1.44832* AH-9.46736

rCv2=047182

r2=0.817438

APA13=0.0139012* Mw+0.00431402* TE-0.835874* HOM O-
0.323446*LUMO-10.2952

rCv2=0.406946

r2=0.814434

APA14=0.0139012* Mw+0.00431402* TE-1.15932* HOM O-
0.646892*En-10.2952

rCv2=0.406946

r2=0.814434

APA15=0.0139012* Mw+0.00431402* TE-0.512428* HOM O-
0.646892* AH-10.2952

rCv2=0.406946

r2=0.814434
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APA16=0.0139012* Mw+0.00431402* TE-1.15932* LUMO
+1.67175*En-10.2952

rCVv~2=0.406946

2=0.814434

APA17=0.0139012* Mw+0.00431402* TE+0.512428* LUMO-
1.67175*AH-10.2952

rCVv~2=0.406946

2=0.814434

APA18=0.0139012* Mw+0.00431402* TE+0.512428* En-
1.15932* AH-10.2952

rCVv~2=0.406946

r2=0.814434

All theabove 18 modelshavevery high predictive
power astheir correlation coefficientsareabove 0.81,
and crossvalidation coefficientsabove 0.40. The best
modelsareAPA 12 and APA 13. Their coefficient val -
ues, and combination of descriptorsaregiven below :-

Predicted Descriptorsused in regression

S rcv*2 "2 .
activity analysis
Heat of Formation, Molecular
APA12 0.47 0.81 Weight, Total Energy, Absolute
Hardness
APA13 0.40 081 Molecular Weight, Total Energy,

HOMO Energy, LUMO Energy

The predicted activitiesalong with their observed
activity of these models are given below TABLE 4,
which clearly indicatesthe cl oseness between thetwo
vaues Theclosenessintheva uesisa so demongtrated
by thegraphfigure5.

TABLE 4: Predicted and observed activity
Predicted activity Predicted activity Observed

Comp APA12 APA13 activity
1 0.165 0.138 0.215
2 -0.216 -0.223 -0.363
3 0.604 0580 0.721
4 0.237 0.239 0.420
5 0.732 0.694 0.959
6 1.337 1.325 0.921
7 0.917 0.882 1.046
8 0.275 0.297 0.347
9 -0.157 -0.138 -0.176
10 0.762 0.749 0.959
1 1.025 1.017 1.400
12 1.268 1.358 1.769
13 2.053 1.977 1.854
14 0.663 0.647 0.638
15 0.261 0.259 0.301
16 1.000 1.089 0.886
17 0.200 0.183 -0.204
18 0.547 0530 0.496
19 0.847 0.918 0.331
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Figure5: Plot of APA 12 showing obser ved activity ver sus
predicted activity for the 19 compounds

Second set

Theva uesof descriptorsfor thecompoundswhose
activity hasbeen measured intermsof PKi, but at tem-
perature 15°C have been evaluated and are presented
iInTABLE 3, dongwiththeactivity measuredinterms
of PKi at temperature 15°C.

Severd QSAR modesusingthevauesof TABLE
3indifferent combinations of descriptors have been
tried and MLR equations have been devel oped, but
only 14 combinations have been chosen which have
correlation coefficient valuesabove0.74.

TheMLR equationsof thesecombinationsaregiven
below :-

PA1=0.0114642* Mw-1.05477* HOM O-11.6015
rCv~2=0512319

r2=0.757454

PA2=0.00901599* Mw-1.2237* AH-8.15849

rCv2=0438204

12=0.745429

PA3=0.0140942* Mw+0.00500001* TE-1.09864* HOM O-12.0344
rcv"2=0462112

"2=0.765559

PA4=0.0154489* Mw+0.0201582* TE-1.6764* LUMO-3.75833
rCv2=047794

r2=0.754417

PA5=0.0142036* Mw+0.0127161* TE-1.55112* AH-9.79995
rCv~2=050891

2=0.788957

PA6=0.0106105* Mw-0.964172* HOM O-0.171663* LUM O-
109239

rCv2=0.479968

12=0.759236

PA7=0.0106105* Mw-1.13584* HOM O-0.343327* En-10.9239
rCv2=0.479968

12=0.759236

PA8=0.0106105* Mw-0.792509* HOM O-0.343327* AH-10.9239
rCv2=0.479968
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12=0.759236

PA9=0.0106105* Mw-1.13584* LUM O+1.92834* En-10.9239
rCv~2=0479968

12=0.759236

PA10=0.0106105* Mw-+0.792509* LUMO-1.92834* AH-10.9239
rCv~2=0479968

2=0.759236

PA11=0.0106105* Mw+0.792509* En-1.13584* AH-10.9239
rCv~2=0479968

2=0.759236

PA12=0.000986033* Hf+0.0142721* Mw+0.00473432* TE-
1.03688*HOMO-11.6196

rCv~2=0.333619

r2=0.770173

PA13=-0.000242821* Hf+0.0141451* Mw+0.0129533* TE-
1.58107*AH-9.91062

rCv~2=0497159

r2=0.789198

PA14=0.0142854* Mw+0.0139631* TE-0.697268* HOM O-
0.909495*LUM0-9.22037

rCv~2=0.512993

r2=0.789529

Thebest mode sare PA 13 and PA 14 whose coef-
ficient values and combination of descriptorsare pre-
sented below -

Predicted N N Descriptorsused in
activity revs2 2 regression analysis

Molecular Weight, Total
APA12 0.512993 0.789529 Energy, HOMO Energy,
LUMO Energy
Heat of Formation,
Molecular Weight, Total
Energy, Absolute
Hardness

Thepredicted activitiesand the observed activity of
thesemode saregiven below TABLE5, and aredem-
onstrated in graph figure 6 which clearly showsclose-

APA13 0.497159 0.789198

2
y = 1,000x - 1E-
15 - + RE=m7 *
¥ -
; i * *
[
i
IR 1
ﬁ U‘E 1 * *
L]
rot s |
I T T T |
-0E i 1] 0.5 1 15
0.5 1
predicted
=¥ -

Figure6: Plot of PA 13 showing observed activity ver sus
predicted activity for the 19 compounds
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TABLE5: Predicted and observed activity
b Predicted activity Predicted activity Observed

Com

PA 13 PA 14 activity
1 0.281 0.291 0.124
2 -0.154 -0.177 -0.398
3 0.684 0.688 0.959
4 0.303 0.319 0.496
5 0.894 0.882 1.187
6 1.472 1.471 0.959
7 1.102 1.047 1.260
8 0.241 0.269 0.301
9 -0.128 -0.152 -0.046
10 0.737 0.769 0.886
11 1.066 1.069 1.552
12 1.366 1.350 1.602
13 1.833 1.855 1.658
14 0.742 0.753 0.921
15 0.330 0.347 0.223
16 1.135 1.137 1.125
17 0.278 0.282 -0.080
18 0.628 0.629 0.620
19 0.993 0.975 0.455

ness between the observed and predicted activity.
Third set

Theinhibition activity of derivativesof benzenesul-
fonamidesarereportedintermsof logK.Theva uesof
variousquantum chemical descriptorsof thederivatives,
have been eva uated by techniques described in mate-
rial and method and theresultsare presented below in
TABLE 6 dongwith the observed activity in terms of
logK.

Seven QSA R model swhich have correl ation coef-
ficient valuesabove 0.81 have been chosen, which are
presented below: -

SPA 1=-0.0193872*Hf+0.871599* Mw+1.66239* TE-27.8945*
LUMO-47.0456

rCv~2=0.682865

r2=0.848966

SPA2=-0.0170746* Hf+0.278119* Mw+0.498118* TE-20.3694
*Ent+82.5278

rCv~2=056173

r2=0.840678

SPA3=0.677959* Mw+1.25548* TE-13.4802* HOM O-37.9962
*Ent+17.7615

rCv~2=0584151

r2=0.816355

SPA4=0.677959* Mw+1.25548* TE+24.516* HOM O-37.9962
*AH+17.7615

rCv~2=0584151

r2=0.816355

SPA5=0.677959* Mw+1.25548* TE-13.4802* LUM O-11.0357*
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TABLE 6: Valuesof descriptor sand activity in termsof log K

05O
S5z
N

H,
R

Benzenesulfonamide

Heat of Total HOMO LUMO
: Molecular Absolute  Electroneg o
Comp. R Formation aaht energy  energy  energy oo ativit Activity
(kcal/mole) I Hartree) (ev) (V) y
20 H 106.162 157.187  -79.969  -9.552 -1.883 3.834 -5.717 6.690
21 4-CHs3 96.482 171.214  -87.159 -9493  -1.843 3.825 -5.668 7.090
22 4-C,Hs 92.863 185240 -94.316 -9.488  -1.837 3.826 -5.662 7.530
23 4-C3H; 86.654 199.267 -101.480 -9.504  -1.849 3.827 -5.676 7.770
24 4-C4Hq 81.232 213.294 -108.640 -9512  -1.848 3.832 -5.680 8.300
25 4-CsHyy 75.801 227321 -115.799 -9510 -1.849 3.830 -5.680 8.860
26 4-CO,CH3 130.385 215223 -116.676 -9.596  -2.289 3.654 -5.942 7.980
27 4-CO,C,Hs 126.307 220250 -123.836 -9491 -2.330 3.581 -5.910 8.500
28 4-CO,C3H4 120.832 243277 -131.001 -9.647 -2.261 3.693 -5.954 8.770
29 4-CO,C4Hg 115.431 257.304 -138.162 -9.648 -2.260 3.694 -5.954 9.110
30 4-CO,CsHyy 110.005 271331 -145322 -9.648 -2.261 3.694 -5.955 9.390
31 4-CO,CgH15 104.579 285.357 -152.482 -9.650 -2.260 3.695 -5.955 9.390
32 4-CONHCH3 67.316 214239 -114.025 -9.663 -2.097 3.783 -5.880 7.080
33 4-CONHC,H5 61.140 228.265 -121.177 -9.657 -2.088 3.785 -5.872 7.530
34 4-CONHC;3H, 55.895 242292 -128.337 -9.657 -2.089 3.784 -5.873 9.080
35 4-CONHC4Hq 50.468 256.319 -135497 -9.655 -2.089 3.783 -5.872 8.490
36 4-CONHCsHy; 45.049 270.346 -142.657 -9.654 -2.089 3.782 -5.872 8.750
37 4-CONHCgH 13 39.618 284373 -149.817 -9.653 -2.089 3.782 -5.871 8.880
38 4-CONHC;H 5 34.189 298.399 -156.977 -9.656  -2.089 3.783 -5.873 8.930
39 3-CO,CHj5 130.284 215223 -116.674 -9.656  -2.189 3.733 -5.922 5.870
40 3-CO,C;Hs 125.830 220250 -123.837 -9.691 -2.201 3.745 -5.946 6.210
41 3-CO,C3H; 120.767 243277 -130.993 -9555  -2.186 3.684 -5.870 6.440
42 3-CO,CyHq 114.893 257.304 -138.158 -9.688 -2.198 3.745 -5.943 6.950
43 3-CO,CsHyy 109.471 271331 -145.318 -9.689 -2.198 3.745 -5.944 6.860
44 2-CO,CHjs 134.094 215223 -116.669 -9.775 -2.200 3.787 -5.988 4.410
45 2-CO,C,H5 130.199 229250 -123.834 -9.792 -2.189 3.802 -5.990 4.800
46 2-CO,C3H7 124.769 243277 -130.994 -9.788 -2.186 3.801 -5.987 5.280
47 2-CO,C4Hq 119.353 257.304 -138.155 -9.788  -2.187 3.801 -5.987 5.760
48 2-CO,CsH 11 113.933 271.331 -145.315 -9.789 -2.187 3.801 -5.988 6.180
En+17.7615 Predicted N N Descriptorsused in
rCv"2=0.584151 activity V2 12 regression analysis
r2=081635%5 Heat of Formation,
SPA6=0.677959* Mw+1.25548* TE-24.516* LUM O+ SPA1 0.682865 0.848966 Molecular Weight, Total
rCv"2=0.584151 Heat of Formation,
r2-0.816355 SPA2  0.561730 0.840678 Molecular Weight, Total
SPA7=0.677959* Mw+1.25548* TE-24.516% En-13.4802* AH Energy, Electronegativity
+17.7615
rCVA2=0584151 Predicted activity of compoundsaong with theob-
r2=0.816355 served activity of the best modelsaregiven below in

Best QSAR modelsareobtained by MLR equa- TABLE?Y.
tions are SPA-1 and SPA-2 the combination of de-
scriptors of these model sare given below along with
coefficient values,

e, Onganic CHEMISTRY
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TABLE 7: Predicted and observed activity

Comp Predicted activity  Predicted activity Obsgryed
) SPA1 SPA2 activity
20 7.480 6.494 6.690
21 6.829 7.170 7.090
22 7.054 7.557 7.530
23 7.831 7.959 7.770
24 8.246 8.293 8.300
25 8.702 8.754 8.860
26 7.893 7.620 7.980
27 9.446 9.512 8.500
28 7.959 7.647 8.770
29 8.352 8.055 9.110
30 8.791 8.482 9.390
31 9.215 8.889 9.390
32 7.333 7.111 7.080
33 7.520 7.516 7.530
34 7.970 7.948 9.080
35 8.396 8.400 8.490
36 8.841 8.842 8.750
37 9.277 9.282 8.880
38 9.703 9.676 8.930
39 5.116 5.996 5.870
40 5.871 6.171 6.210
41 5.867 7.825 6.440
12 6.633 7.025 6.950
43 7.066 7.442 6.860
44 5.367 4.836 4.410
45 5.432 4.937 4.800
46 5.791 5.388 5.280
47 6.232 5.819 5.760
48 6.665 6.235 6.180

QSAR models SPA-1,SPA-2 provide predicted
valueswhich arecloseto observed values (log K). For
better representation the closenessinvauesisa so dem-

onstrated by graphsfigure?.

12 ¥ = 0,999+ 0,000
10 RE=0849

g 1

[

il

5

0

0 5 10 15

Figure7: Plot of SPA 1 showing observed activity versus
predicted activity for the29 compounds

CONCLUSIONS

1. Thecorrdation coefficient vauesof thebest QSAR
model of theinhibitorsof thefirst setis0.81, of the
second setis0.789 and of thethird setis0.84. The
vauesclearly indicatethat themode shaverdiable
predictive power.

2. Thefirstdescriptor inadmost all theabovemodels
isheat of formation. Thisindicatesthat CA enzyme-
sulfonamidecomplex isstabilized by favorableen-
tha py change.

3. The second important descriptor is molecular
weight,whichisaparameter of sericfactor. Thisfac-
tor also be considered asinfluencing factor.

4. Totd energy isthethird important descriptor, The
CA enzyme -sulfonamidereaction appearsto be
favoured by energy change.
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