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ABSTRACT

The method of Substructural Molecular Fragmentsebasn the representation of the molecular grapletsembles

of fragments and involving calculations of thosatdbutions to a given property. We also use thelationship
between the topochemical indices, Wiener's indiefined as the sum of all distance between unmeddpairs of
vertices, Zagreb group parameter M1 and M2irdef as the summation of the squares of chemigakés over

all the vertices an adjacency and eccentric @mtinity index : defined as the summation of thedpct of
chemical eccentricity and the chemical degreeachevertex with anthranylic acids has been investid. A data
set comprising of 100 analogues of anthranylic acigs selected for the present study. The valudgediViener's
index, Zagreb group parameter, and eccentric cotiviegc index were computed for each of the 100 agaés
using an in-house computer program and suitable etsodiere developed after identification of the aetianges.
For the first model, the predicted values for theldmical activity of the structures in the predant set are
pertinent: the plot of 4 vs. Ay, Showed a correlation R 0.9175. Subsequently for the second model, each
compound was assigned a biological activity usimese models, which was then compared with the tegpamnti-
flammatory activity. Accuracy of prediction was riduto be,=86% using models based upon topochemical
descriptors.

Keywords: Substructural Molecular Fragmengithranylic acids, topochemical descriptors, ISIQS8PR

INTRODUCTION

Anthranilic acids belong to the category of norr@itdal anti-inflammatory drugs [1, 2]. They are amisosteres of
salicylates and are also known as fenamates. lapomiolecules of this class include mefenamic dtidenamic
acid and meclofenamic acid. As an analgesic ageafenamic acid has been used to relieve pain grifsom
rheumatic conditions, soft tissue injuries, othainful musculoskeletal conditions and dysmenorrfemamates act
by blocking the metabolism of arachidonic acid bg enzyme cyclooxygenase (COX), one of the keymaezyin
the arachidonic acid cascade [3]. This enzyme, alsmwn as prostaglandin H Synthase (PGH
synthase /PGHS/PHS) is a prominent and well-stugdietkin which catalyzes the conversion of araahiclacid to
prostaglandin bl (PGH,), the committed step in prostaglandin (PG) biosgats. There are two isoforms of this
enzyme: cyclooxygenase 1 (COX1) and cyclooxyge@a&eOX2). COX1 are responsible for the maintenaaru
the protection of the gastrointestinal tract, COX2esponsible for inflammation and pain [4]. Thaeséng non-
steroidal and anti-inflammatory drugs (NSAIDs) difiin their relative specificities for COX-1 and 8Q; while
aspirin is equipotent at inhibiting COX-2 and COXehzymes in vitro [5]. The finding of the struauof a
molecule had an important role to play in its bgial activity coupled with the need for safer pitdrugs to be
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developed with minimum expenditure, animal sacgifiand time loss led to the quantity of structuriéviyg
relationship (QSAR) studies.

Molecular structure is the central theme of chempigiccording to the principle of molecular struatuproperties,
and behavior of molecules follow from their struetst If one considers nonmetric properties of aerue, then the
molecule can be represented by a (fragment) graplich is essentially a nonnumeric mathematical abje
Measurable properties of a molecule are usuallyesged by means of numbers. Hence, to correlaeegyoor
activity of a molecule with its topology, one musst convert by an algorithm the information cantd in the
graph to a numerical characteristic and then onme establish relationships between structure of détem
compounds and their properties. [6]

In the present study, relationship of strugitumolecular fragment, Wiener’'s topochemical desccentric
connectivity topochemical index and Zagrebjsotchemical index with Anthranilic acids has béeerestigated.

MATERIALSAND METHODS

Substructural Molecular Fragments model

Substructural Molecular Fragments (SMF) is the méttleveloped in ISIDA/QSPR [7]; the latest is basadhe
splitting of a molecular graph on fragments (supps), and on the calculation of their contributidosa given
property Y. Two classes of fragments are used:useges” (I) and “augmented atoms” (II). Three syes AB, A
and B are defined for each class. For the fragmletitey represent sequences of atoms and bondy GABtoms
only (A), or of bonds only (B). Shortest or all patfrom one atom to the other are used. For egehdf/sequences,
the minimal (B,) and maximal (R number of constituted atoms must be defined. Tfaughe partitioning I(AB,
Nmin = Mmasds 1A, Nimin - Nma) @nd 1(B, Mhin- Nmay), the program generates “intermediate” sequenmoashiing n atoms
(Nmin < N< Npgy- In the current version of ISIDA/QSPR#> 2 and B < 15. The number of sequences’ types of
different length corresponding tg,np= 2 and Rpa= 15 is equal to 105 for each of three subtypes ABnd B,
totally 315 types of sequences. QSPR modeling wasformed using Multiple Linear Regression afsis
(MLR) of the ISIDA/QSPR program[8] with combuhdorward and backward stepwise variable selection
techniques.[9] MLR is applied to build linear tadaships between independent variables (SMF descs: N i
=1, 2,...) and a dependent variable (here targetgptply = A):Y = a0 + XaiNi (1), where every descriptor value
is associated with observed property value (Yijs descriptor contribution, and a0 is the indegeiderm which is
omitted in a part of models. The Singular Value @aposition method is used to fit contributionsaad to
minimize the sum of squared residuals which arasgfudifferences between the property values atledlby the
model (¥a9 and observed valuescfy) in the training set. The program can generateremthan 25,000 MLR
models; each of them corresponds to partictyge of the SMF descriptors and MLR equaijaO= O or
a0#0) and applied variable selection technique. Ineprd validate consensus model, the external 5-6otss
validation (5-CV) was applied. [11,12] ISIDA, ifigitly keeps every 8 compound in the test set, the initial set
was randomly split into 5 subsets, each of whicls Wteratively ignored at the training stage, inesrtb serve as
internal validation set while the four others fodnéogether, the learning set. For each of thesgiiing schemes,
models were built followed by prediction calculasoon the corresponding validation set. Finally, values
calculated for five test sets are merged into dieetd analyze overall linear correlations betwesperimental and
predicted property. One can use Determination @vefit (R), Root Mean Squared Error (RMSE) or Mean
Average Error (MAE), to estimate the quality of tireear correlation between predictedyy and experimental
(Yexp data for n compounds. Formulas for the statispiegameters are formulated below.

Z?:l(ypred,i - yexp,i) 2

R?=1- — (2)
Z?:l(Yexp,i - yexp) z
Root —mean square error
n
RMSE = %Z(yPred,i - yexp,i) z 3)
i=n
Mean average error
n
MAE = lz | Vpred,i — Yexp,i | (4)
n

i=1

ISIDA calculates a Consensus Model (CM) combinimg information issued from several models. At ihst Gtep,
hundreds of models are built using different inipaols of descriptors corresponding to differeragimentation
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types. Then predictive performance?(RO) is estimated using Leave One Out (LOO) procedand the best
models (RLOO>0.7) are combined into a consensus model. én“iave one out” method, each compound is
predicted in turn, based on a model learned fromotiler compounds. Predicted values are compared to
experimental value, to compute leave one out cvaidation determination coefficient. For each campd from

the test set, the program computes the propergnaarithmetic mean of values obtained with thess bdels;
those leading to outlying values were excluded @ting to Grubbs’s statistics [13]. Generally, so&teindividual
MLR models were used in consensus calculations.

Topochemical models

In general, a topological index, sometimes alsowkn@s a graph-theoretic index, is a numerical ilavdrof a
graph. There are several topological indices habig®wn defined such as Wiener index, Zagreb indegeily, a lot
of results on the eccentric connectivity index hbeen obtained and some of them have been apgligteans for
modeling chemical, pharmaceutical and other prggsedf molecules, [14, 15, 16].

Throughout this paper, all graphs we consideredsample and connected. Let G = (V (G), E( G)) bsiraple
connected graph with n vertices and m edges. Rart@x ve V (G), ds (v ) (or just d ( v ) briefly) denotes the
degree of v § (G), A(G) represent the minimum and maximum degree at&pectively. For vertices u,&V (G),
the distance d (u, v) is defined as the lengthhefdhortest path between u and v in G. The eccéntzi (v) of a
vertex v is the maximum distance from v to any otretex.

Wiener's topochemical index (Wc): It is a topocheahiversion of oldest and most widely used distalnagsed
topological index — Wiener's index[17] and this nifetl index takes into consideration the presemse well as
relative position of heteroatom in a hydrogeppressed molecular structure. Wiener's topadtal index is
defined as the sum of the chemical distaneteden all the pairs of vertices in hydrogeppsassed
molecular graph. [18]

1
W(G) = Z d(u,v) =3 z D (6) (5)

{uviCtv(G) veV(G)

The first and second Zagreb indices were firsbishticed by Gutman and Trinajstic [19]. It is repdrtieat these
indices are useful in the study of anti-inflammatactivities of certain chemical instances.

M, (G) = Z d(w)? (6)
uev(G)
M, = Z dwd () 7)
UVEE(G)

Eccentric connectivity topochemical index*(G)) is defined as the summation of the productché&mical
eccentricity and the chemical degree of eaehtex in the hydrogen suppressed moleculapfghaving n
vertices [26], that is

£@ = ) e@d®) ®)

veV(G)
RESULTSAND DISCUSSION

Substructural Molecular Fragments model

A dataset comprising of 100 anthranilic acids (Fégd) was selected20] Structural Molecular Fragment
developped in ISIDA/QSPR. The modeled physicalcbhemical property Y can be quantitatively calcuate
accounting for contributions of fragments usingeéin equation (1), as we told it before, ai awgrhent
contributions, Ni is the number of fragments ofpé. The ao term is fragment independent. An etdran I' =
YcmDm can be used to describe any specific featfireh@ compound using external descriptors Dm (e.g.,
topological, electronic, etc.); by defadlt= 0. The equation (1) represents calculation ofperty Y by using
additive contributions of fragments.
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The contributions of ai are calculated by minimganfunctional
U(ay) = ?:1 w i(Yexp,i - Ycal,i) 2 = min €))

where n is the number of the compounds in the itrgiiset, wi the weight accounting for the accurafythe
experimental data, &, and Y. are, respectively, experimental and calculatedraicg to (1) property values
(table 1) and the program plot: calculated vs erpemtal property for compound set (figure 2), giaphanalysis
of residuals (figure 3), LOO predicted vs experitagmproperty for training set (figure 4) and LMOegicted vs
experimental property for training set (figure 5).

In this work, our model took 582 descriptors (framts), of which only 33 descriptors contributed tire
determination of the calculation of the property.

Figure.1 chemical structure of anthranilic acid

COCH R

1
©/NH RZ
R
Rg 3
Ry

Tablel: A dataset of 100 anthranilic acidswith anti-inlammatory activity

mOI Rl RZ R’i R4 RS MEDB Aexp Aca\ Aexp‘ Aca\

1 H H H H H 200 1.300000 1.503339 -0.20333
2 H Ch H H H 3.3 3.080000 2.80855p 0.271441
3 H CH H H H 100 1.600000 1.65284p -0.052845
4 H Cl H H H 25 2.200000 2.543298 -0.34329¢
5 H NH, H H H 400 1.000000 1.010030 -0.01003¢
6 H OCH H H H 50 1.900000 1.50333p 0.396661
7 H SON(CHs), | H H H 50 1.900000 1.70763p 0.192364
8 H COCH H H H 200 1.300000 1.375310 -0.075310
9 H N(CHy), H H H 100 1.600009 1.622921 -0.022921
10 H H Cl H H 200 1.30000 0.774741  0.525279
11 H CHg H H H 200 1.300009 1.363197 -0.063197
12 H CN H H H 25 2.20000 2400071 -0.200071
13 H GH- H H H 50 1.900000 1.767528 0.132472
14 H SCH H H H 100 1.600000 1.503339 0.096661
15 H NG H H H 100 1.600000 1.68557p -0.085576
16 H OGHs H H H 100 1.600000 1.503339 0.096661
17 H Br H H H 50 1.900000 2.351296 -0.45129¢
18 H GHs H H H 25 2.200000 2.17185p 0.028141
19 Cl H H H H 50 1.900000 2.094197 -0.194197
20 CH3 | H H H H 200 1.300000 1.503339 -0.20333p
21 H H CH3| H H 400 1.000000 1.164721 -0.16472]
22 Cl H Cl H H 100 1.60000 1.365578  0.234422
23 H Cl Cl H H 100 1.600000 1.814680 -0.214680
24 CH3 | CH H H H 10.4 2.580000 2.510477 0.069523
25 CH3 | Ck H H H 1 3.600000] 3.666191 -0.066191
26 CH3 | SON(CH3), | H H H 6.2 2.800000 2.72283[L 0.077169
27 CH3 | NH2 H H H 50 1.900000 2.246686 -0.346686
28 CH3 | N(CH). H H H 6.2 2.800000 2.85957[f  -0.059577
29 CH3 | CI H H H 5.3 2.87000 2.996924 -0.126924
30 CH3 | OCH H H H 6.2 2.800000 2.95061P -0.150619
31 H Ck H Ck | H 100 1.600000 1.60000p -0.00000Q
32 Br Ck H H H 1.6 3.390000 3.59525p -0.20525Q
33 Br Br H H H 3.1 3.110000 3.1379§88 -0.027988
34 H ChH H CH: | H 100 1.600000 1.314225 0.285774
35 Cl H H H CH | 125 2.500000 2.99223p -0.492235
36 Br CN H H H 15 3.42000i 3.186762 0.233238
37 F Cl H H H 3.1 3.11000! 2.543298 0.566702
38 H Cl H Cl H 50 1.900000 2.217521 -0.317521
39 Cl Cl H H H 2.1 3.270000 2.6635Q7 0.606493
40 CH | NG, H H H 3.1 3.110000 2.92223p 0.187768
41 CH | CN H H H 3.1 3.11000Q 3.257703 -0.147703
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42 CH | GHs H H H 3.1 3.110000 3.029491L  0.080509
43 Cl H H H Cl 3.1 3.110000 2.486483 0.623517
44 Cl Ch H H H 6.2 2.800000 2.697328 0.102672
45 Cl H H Cl H 125 2.50000 2.389331 0.110669
46 CH | H H H CH | 50 1.900000] 2.062759 -0.162759
47 Ch | H H CH | H 200 1.300000 1.50333p -0.203339
48 H ChH CH; | H H 200 1.300000 1.31422p -0.014224
49 Ch | H CH; | H H 400 1.000000 0.826108 0.173897
50 CH | SON(CHy). | H H Cl 0.7 3.750000 3.82716P -0.077169
51 Cl Cl H Cl H 3.1 3.110000 2.958642 0.151358
52 H Cl Cl Cl H 200 1.30000 1.018253  0.281747|
53 CH | CHs H CH; | H 25 2.200000] 2.171859 0.028141
54 CH | H CHs | CH: | H 100 1.600000 1.68373p -0.083735
55 H Cl CH | CI H 100 1.600000 2.00675p -0.40675Q
56 CH | H CH: | H CH; | 400 1.000000 1.046904 -0.046904
57 Cl SON(CH3). | H H Cl 1.3 3.480000 3.402831L 0.077169
58 Cl OCH H H Cl 0.3 4.120000 3.90500p 0.215000
59 CH | Br H H CH | 1.6 3.390000, 2.910716 0.479284
60 Cl CN H H Cl 1.6 3.39000 3.836841 -0.446841
61 CH | CI H H Cl 3.1 3.110000 3.38921p -0.27921Q
62 CH | CI H H CH | 04 4.000000f 3.556344 0.443656
63 Cl OGHs H H Cl 0.8 3.690000 3.905000 -0.21500Q
64 CH | COCH; H H CH | 0.9 3.640000, 3.744712 -0.104712
65 CH | N(CHs)2 H H CH |16 3.390000] 3.41899y -0.028997
66 GHs | NO2 H H GHs | 12.5 2.500000 2.677674 -0.177674
67 NH, | CI H H CH | 25 2.200000f 2.216149 -0.016149
68 CH | CHs H Cl H 25 2.200000 2.18469p 0.015301
69 CH | CN H H CH | 04 4.000000 3.43862P 0.561378
70 CH | SCH H H CH | 04 4.000000( 3.872166 0.127834
71 CH | NG, H H Cl 1.6 3.390000 3.31451B 0.075482
72 CH | CHy H H CH | 6.2 2.800000, 2.806079 -0.006079
73 GHs | SON(CH3), | H H CHs | 125 2.500000 2.427038 0.072962
74 GHs | COCH H H CHs | 25 2.200000] 2.095288 0.104712
75 Cl H Ch H Cl 0.8 3.690000 3.69000D -0.000000
76 CH | SON(CHy). | H H CH | 05 3.900000, 4.076468 -0.176463
77 CH | NH; H H Cl 6.2 2.800000 2.63897P 0.161028
78 CH | CHs; H H Cl 12.5 2.50000q 2.902764 -0.402764
79 Cl Cl H H CH | 0.8 3.690000, 3.561545 0.128455
80 Cl H GHs | H Cl 0.8 3.690000 3.512326 0.177674
81 Cl H Cl Cl H 400 1.000000 1.190064 -0.190064
82 Cl Cl Cl H H 200 1.30000 1.934889 -0.634889
83 Cl H Cl H Cl 100 1.600000 1.757864 -0.157864
84 NH, | CH; H H CH | 25 2.200000/ 2.18385] 0.016149
85 CH | CHs H H CH | 6.2 2.800000] 2.691396 0.108604
86 Cl Ch H H CH | 3.1 3.110000, 3.216865 -0.106865
87 CH | CI H CH | H 1.6 3.390000 2.9969244 0.393076
88 CH | CHs H H CH | 1.6 3.390000, 3.21041p 0.179590
89 CH | NH; H H Cl 1.3 3.480000 3.251863 0.228137
90 CH | SOCHs H H CH | 0.6 3.820000, 3.872166 -0.052166
91 Cl N(CH). H H Cl 0.6 3.820000 4.042198 -0.222193
92 CH | SOCH H H CH | 05 3.900000, 3.872166 0.027834
93 Cl Cl Cl H CH | 125 2.500000 2.832926 -0.332924
94 CH | CH; H CH; | CH; | 100 1.600000] 2.352778 -0.752778
95 Cl Cl Cl H Cl 12,5 2.50000 2.327145 0.172825
96 Cl Ch Cl H Cl 12.5 2.500000 2.035218 0.464782
97 Cl Cl Cl Cl H 100 1.600000 1.759374 -0.159374
98 Cl Cl H Cl Cl 1.6 3.390000 3.350928 0.039072
99 Cl Cl Cl Cl Cl 25 2.200000 2.151661 0.048339
100 | CH | CHs Cl CH; | Cl 100 1.600000 1.63759 -0.037597

a: the biological activity A was calculated frometiminimal effective dose (MED mg/kgbody) by forméitalog(4000/MED)

We are not going to represent the matrix of contidn (33*100), because it is big enough. But, we going to
give the two better calculated property equatidis 11), because their residual are equal to 0.
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Figure2: calculated vs. experimental property for compound set

CALCULATED ws EXPERIMENTAL PROPERTY for COMPOLINDS SET
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W Exp.

Yea31 = —0.398275(0.16) X N ¢_c_o + 0.204297(0.0705) X N ¢_y_¢ + 1.236656(0.125) X N ¢_c_c_n
—0.49331(0.158) X N c_c_c_y + 1.44728(0.241) X N (_¢_c_o — 0.731878(0.289)
X N ¢—¢-cec—n — 0.338618(0.0577) X N ¢_c—c—c—c — 0.887086(0.281) X N ¢_c_c—c—r
+0.597106(0.177) X N ¢_cec—c—c—r + 1.22(0.348) X N ¢_¢_coc-N-C—C—C—0
+0.675218(0.173) X N ¢—¢ocoCoN-CoC—C—C-F (10)

With (According the descriptor matrix).
N¢cco=LN¢cyc=LNccecn=LNcocecn=2N¢ccco=1LNccc=cn=1,
Nc¢cc=c-c=2Nc¢c=c-c-r =6,N ¢_¢c=c-c-c-r = 6,
N ¢ c-c=c-N-c-c=¢c-0 = LN ¢_¢c=c—¢c-N-c=c-c-c-F = 3

Figure3: Graphical analysisof residuals

GRAPHICAL ANALYSIS OF RESIDUALS
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Y pred.
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Figure4: LOO predicted vs. experimental property for training set

LOO PREDICTED wa EXPERIMENTAL PROPERTY for TRAINIMG SET

o

e &
o 8
L3 Riabs = 07273 MAE= 3357E-001; RMSEabs= 4734E-001
o
i ) Vopred = D435( 0134+ 08280 00509 exp. N=100;R2= 07344 F= 2705 SD= 0452
L1 G : ! ! ! L !
O0E+0D T 52E+00 2 D4E+ID 2 56E+00 3 08E+00 3 BOE+DD 412E+00

Y exp.

Figure5: LMO predicted vs. experimental property for training set

LhtQ PREDICTED w= EXPERIMENTAL PROPERTY for TRAIMING SET

>
- Gy
& a O o
) &
g "
-l 0
B8 o
R2shs = 06322, MAE= 3832E-001; RMSEabs= 5 449E-001
=} Vpred.= 059X 01470+ 07460 0SSPV exp; N=100R2= 06489, F= 181;9D= 0498
L1 & I I I I I I
1,DOE+00 1 2E+00 2,04E+00 2.5EE+00 3,06E+00 3,G0E+00 412E+00

W oexp.

Yai75 = —0.398275(0.16) X N ¢_¢_o + 0.204297(0.0705) X N _y_¢c + 1.236656(0.125) X N ¢_¢_c_n
—0.49331(0.158) X N ¢_¢_c_y + 1.44728(0.241) X N ¢_¢_¢_o — 0.338618(0.0577)

XN ¢-c-c=c-c —

0.887086(0.281) X N ¢_¢—c_c—r + 0.597106(0.177) X N ¢_cec—c—c—r

—0.325778(0.103) X N ¢j_c—c_c + 0.916635(0.138) X N ¢/_c—c-N—c—c—C-0
+0.453626(0.151) X N ¢j_c—c—c (11)

With (According the descriptor matrix)
Ncco=LN¢cnc=1LNccecn=2Ncoccn=2Nccco=1

N e

c=c-¢ =3,N ¢_¢=c-¢c-r = 3,N ¢—¢=¢c-c-c-r = 6,

Ncic=ccc= LN ¢c=c-n-c<c-<cco =L N¢¢ccc=1

A total number of 100 models, sharing 33 descripi@mmong them, were obtained through MLR. All the32
descriptors along with their brief meaningeiage regression coefficients and total inuige, which will
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serve as a measure of their estimate across theseels. These models have accounted for up t8591.
(R?=0.9175) percent variance in the observed actaitie

The results of the QSAR study give rise to QSAR etedvith good predictive ability for anti-inflamnuat
activity. Linear regression for the total dagat of 100 anthranilic derivative in the gamet study with the
anti-inflammatory activity demonstrated thate fnagment descriptors (C-C=0, C-N-C, C-C-C-@7C-C-N,
C-C-C-O ) appears to be the governing facforsthe anti-inflammatory potency for synsieed anthranilic
derivatives.

. For residuall Aexp — Acar | < 2.107%, 69 out of 100 equations were predicted correctly.
. For residual| Apxp — Acar | < 1071, 35 out of 100 equations were predicted correctly

. For residual| Apxp — Acar | < 0.05, 18 out of 100 equations were predicted correctly

. For residuall Aexp — Acar | =0, 2 outof 100 equations were predicted correctly

Topochemical models

The values of topochemical indices were calculatsihg an in-house computer program. Resulting eza
analyzed and suitable models were developed afesttification of the active ranges by maximizatmimoving
average with respect to active compounds (<35 %active, 35-6 5 % = transitional, >65% = activel][2
Subsequently, each compound was assigned a bialagitivity using these models, which was then camg with
the reported anti-inflammatory activity (table 2).

This is the proposed model for anti-inflammatoetivaty of anthranilic acids:
» for Wiener's index, lower inactive range is 775 , transitional range is775 — < 900, active
rangeis 900 — < 1074, upper inactive range 51074
» for Zagreb’s index M1, lower inactive range is100, transitional range isl00 —» < 104, active
rangeis 104 — < 112, upper inactive range 112
» for Zagreb’s index M2, lower inactive range is112, transitional range isl12 —» < 121, active
rangeis 121 — < 129, upper inactive range Is129
» for eccentric connectivity’s index, lower inactivange is> 296 , transitional range i296 — < 313,
active rangés 313 — < 336, upper inactive range Is336

Table 2: Relationships between topochemical indices and activity of derivatesanthranilic acids

NO | Activity | W ML| M2 | & |A|W | M| M2| ECI
1 1,301 447 78 88 21y 4 - - - -
2 3,083 828 102 11 304 -+ - + +
3 1,602 528 84 95 232 - -
4 2,204 528 84 95 232 4 - - - -
5 1 528 84 95 234 -| - - -
6 1,903 626 88 100 270 - - -
7 1,903 1074 114 13 368 -
8 1,301 726 94 107 28y - - -
9 1,602 726 94 107 28y - - -
10 1,301 538 84 96 255 - - -
11 1,301 877 96 108 35 -t -
12 2,204 626 88 100 27p - -
13 1,903 742 92 104 31D - - +
14 1,602 626 88 10 27D - -
15 1,602 726 94 107  28f - - -
16 1,602 742 92 104 31D - - -+
17 1,903 528 84 95 23@ - - -
18 2,204 626 88 10 27D - -
19 1,903 518 84 96 230 - - -
20 1,301 518 84 96 230 4 - - - -
21 1 538 84 95 25% - - - -
22 1,602 613 90 10 268 - - -
23 1,602 622 90 103 27D - -
24 2,585 602 90 104 24p - -
25 3,602 914 108 12% 317 + A + + +
26 2,809 1170, 11§ 139 376 - -
27 1,903 602 90 104 24p - -
28 2,809 808 10 116 300 - - -+ +
29 2,877 602 90 104 24p - -
30 2,809 704 94 109 288 - -
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31 1,602 1297, 126 144 370 b - - -
32 3,397 914 108 12% 317 + A + + +
33 3,11 602 90 104  24p - - - -
34 1,602 613 90 102 24y - - - -
35 2,505 593 90 104 248 1 - - - -
36 3,426 704 94 109 288 + - - -
37 3,11 602 90 104 245 - - - -
38 1,903 613 90 102 247 - - - -
39 3,279 602 90 104 24p + - - - -
40 3,11 808 100 11¢ 30D - - -4 -+
41 3,11 704 94 109 288 - - - -
42 3,11 704 94 109 288 - - - -
43 3,11 593 90 104 248 - - - -
44 2,809 602 90 104  24p - - - -
45 2,505 604 90 10 24p - - - -
46 1,903 593 90 104 248 - - - -
47 1,301 900 10§ 124 318 1 + + +
48 1,301 622 90 10 27D - - - -
49 1 613 90 103 268 - - - - -
50 3,757 12820 124 14y 389 t+ A - - -
51 3,11 692 96 111 260 - - - -
52 1,301 710 96 111 28p - - - -
53 2,204 692 96 111 260 - - - -
54 1,602 702 96 111 288 - - - -
55 1,602 710 96 111 28p - - - -
56 1 682 96 112 258 - - - -+ -
57 3,488 12820 124 14y 389 t+ A - - -
58 4,124 790 100 11y 296 + 4+ A -4 -H
59 3,397 682 96 112 258 + - - -4 -
60 3,397 790 100 11y 296 + 4+ A -4 -H
61 3,11 682 96 112 258 4 - - -+H -
62 4 682 96 112 25 4+ - - -+ -
63 3,699 918 104 121 336 + H + + -
64 3,647 900 10 124 318 + H + + +
65 3,397 900 10 112 318 + A + -4 +
66 2,505 1126] 114 134 343 B - - -
67 2,204 682 96 112 258 - - -+ -
68 2,204 692 96 111 26D 1 - - - -
69 4 790 100f 117 296 + -+ - -H -+
70 4 790 100] 117 296 + -+ - -H -+
71 3,397 900 10 124 318 + H + + +
72 2,809 918 104 121 33p + + + -
73 2,505 1548 132 157 419 B - - -
74 2,204 1126] 114 134 348 b - - -
75 3,699 1168 114 138 330 #+ A - + +
76 3,903 1282 124 14y 389 A - - -
77 2,809 682 96 112 258 - - -+ -
78 2,505 682 96 112 258 1 - - -4 -
79 3,699 682 96 112 258 + - - -4 -
80 3,699 790 100 11y 296 + -+ -+ -4 -+
81 1 702 96 111 28 | - - - -
82 1,301 700 96 112 288 - - -+ -
83 1,602 692 96 111 281 - - - -
84 2,204 682 96 112 258 - - -+ -
85 2,809 682 96 112 258 - - -4 -
86 3,11 682 96 112 258 4 - - -+ -
87 3,397 692 96 111 26p + - - - -
88 3,397 790 100 11y 296 + -+ -+ -4 -+
89 3,488 900 104 124 318 + + + + +
90 3,823 10120 114 138 330 #+ t - + +
91 3,823 900 104 124 318 + H + + +
92 3,903 900 106 124 318 + A + + +
93 2,505 784 102 120 296 - - - -H
94 1,602 775 104 120 278 - - -
95 2,505 784 102 120 296 - - - -H
96 2,505 784 104 120 296 - - -H
97 1,602 793 102 120 298 - - - -+
98 3,397 775 104 120 278 + -+ -4 -H
99 2,204 880 108 129 3111 o+ - -H
100 1,602 880 10§ 129 311 + o+ - -H

-2 Inactive compound (compounds having A less $1804),+: active compound, +-: transitional, W —akler’s index¢ “—eccentric connectivity index, M1—
Zagreb index M1land M2—Zagreb index M2 and A-ertgul activity.
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The methodology used in the present studiess at the development of suitable models dimviding lead
molecules through exploitation of the activenges in the proposed models based on tepdchl indices.
Proposed models are unique and differ widely framventional QSAR models. Both systems of modefinge
their own advantages and limitations. In thetans case, the modeling system adopted R#iscti advantage
of identification of narrow active range(siwhich may be erroneously skipped during rautiregression
analysis in conventional QSAR modeling. Sitive ultimate goal of modeling is to provide leadustures,
therefore, these active ranges can play vitalirolead identification [22].

Retrofit analysis of the data in table 2 reveal®®ing information with regard to Wiener's topochieal index:

» 54 out 60 compounds in the lower inactive rangeevipeedicted correctly (90%).

» A transitional range with index values of54@ <900 was observed. Existence of a thiansil range is
ideal because it simply indicates gradual geain biological activity.

» 10 out of 12 compounds in the active range werdipted correctly (83.33%).

* 6 out 10 compounds in the upper inactive range\geedicted correctly (60%)

e The overall predictability of the model based uploewiener’s index was 85.36 %.

Retrofit analysis of the data in table 2 revealBofeing information with regard to Zagreb’s topochieal
index_M1:

» 55 out 61 compounds in the lower inactive rangesvieedicted correctly (90.16%).

« A transitional range with index values ofQll®d <104 was observed. Existence of a tramsit range is
ideal because it simply indicates gradual gkeam biological activity.

* 9 out of 13 compounds in the active range wereigited correctly (69.23%).

* 6 out 11 compounds in the upper inactive ranges\geedicted correctly (54.54%)

» The overall predictability of the model based uploe Zagreb'’s index_M1 was 84.7%.

Retrofit analysis of the data in table 2 revealfofeing information with regard to Zagreb’s topochieal
index_M2:

» 46 out 49 compounds in the lower inactive rangesvigedicted correctly. (93.8%)

« A transitional range with index values of2itb <121 was observed. Existence of a ttiansil range is
ideal because it simply indicates gradual gkeam biological activity.

« 10 out of 8 compounds in the active range wereigtedl correctly. (80%)

» 13 out 8 compounds in the upper inactive rangewweedicted correctly (61.53%)

» The overall predictability of the model based uploe Zagreb’s index_M2 was 87.5 %.

Retrofit analysis of the data in table 2 revealBofeing information with regard to eccentric contieity’s
topochemical index:

» 57 out 60 compounds in the lower inactive rangeevipeedicted correctly (95%).

A transitional range with index values of 296 tal83vas observed. Existence of a transitionalgeais ideal
because it simply indicates gradual changeiatogical activity.

» 10 out of 11 compounds in the active range werdigted correctly (90.9%).

e 8 out 12 compounds in the upper inactive rangewweedicted correctly (66.66%).

» The overall predictability of the model based uplom eccentric connectivity's index was 86, 58 %.

CONCLUSION

The results and discussion made above lead todhelusion that the anti-inflammatory activity ofrigs  of
anthranilic acids can be successfully modeled usingctural molecular fragment and topological dedi. The study
using structural molecular fragment revealed that dnti-inflammatory activity, 33 out of 582 degtdrs
(fragments) were contributed for a good predictainour model. Linear correlation between experirakmind
predicted property is very good¥R0.9175). The studies using topological modelsiarigue and differ widely
from conventional QSAR models, the model based ufamgreb’s topochemical index_M2: has also demotestra
good predictability. Amongst the Zagreb indices, WM& proven to be better in this study with higbredictability
than M1.
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