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between the antifungal activity with physicochemical descriptors and
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Department of Chemistry,
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486001, India. moiety at position 2 was the most favorable structure among the

heterocyclic derivatives was developed. The resulting QSAR revealed

that the heterocyclic ring system with the substitution of a benzyl

heterocyclic nuclei. Moreover, the fifth position in the fused ring

system is found more significant than the other positions in improving the activity.
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INTRODUCTION

Heterocyclic derivatives have shown potential for application in variety of pharmacological
target. Fungi are heterophilic organisms which depend on dead or living organisms for their
growth.!Y) They can quickly develop colonies on all kinds of dead organic matter and play a
major role in causing decomposition of organic matter enabling the recycling of nutrients

throughout the ecosystem.?*! The impact is more acute in developing countries due to non
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availability of desired medicines and emergence of widespread drug resistance. Antifungal
resistance is a growing problem which necessitates the discovery of new drugs with activity
against resistance strain. At present, much of what is known about fungal infections is limited

to what happens in human beings.!*®

The heterocyclic molecules, is isosteric with indole and purine nuclei, which are present in a
number of fundamental cellular components and bioactive compounds which makes the
molecules endowed with a variety of biological properties.”® Candida albicans has been
identified as the major opportunistic pathogen in the etiology of fungal infections; their
derivatives block ergosterol biosynthesis causing its depletion. Such sterols alter membrane
fluidity with concomitant reduction in the activity of membrane-associated enzymes,

increased permeability, and inhibition of cell growth and replication.*4

Quantitative structure-activity relationships (QSAR) derive models which describe the
structural dependence of biological activities either by physicochemical parameters (Hansch
analysis), by indicator variables encoding different structural features (Free Wilson analysis).
The QSAR method assumes that differences in the structural or physical properties measured
experimentally account for differences in the observed biological or chemical properties. A
QSAR study usually leads to a predictive formula and attempts to model the activity of a

series of compounds using measured or computed properties of the compounds.

The other aim of this study is to derive quantitative structure activity relationships (QSARS)
from multiple linear regression analysis (MLR) in order to investigate the quantitative effect

of structural properties of the heterocyclic derivatives on their antifungal activity.

METHODOLOGY

The antifungal activity has been expressed as the logarithm of the reciprocal of minimal
inhibitory concentration, pMIC [M]. The general chemical formula and the different types of
substituents X, Y, Z, R;-R3 are shown in Table 1. The MLR approach in QSAR analysis has
been most widely and effectively used for theoretical drug design due to various
physicochemical and indicator descriptors used together. In this study, the model is based on
the in vitro activity of heterocyclic derivatives against C. albicans, where C is the pMIC [M]

value expressed in molar concentration units (Table 1) is taken from the literature.[*®!
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The physcio-chemical descriptors taken into consideration in QSAR study are density and
index of refraction, if found to be important in determining the activity, as it is predictive in
electrophilic reactions of the drugs with the nucleophilic functions of biomolecules should
fulfil the following condition: appropriately describe the structure of chemical compound and
the supposed reaction between the drug molecule and the biological system. The
physciochemical parameters should be obtained from reproducible measurements or should
be accessible from literature.™ In order to perform statistical analysis it is necessary to have
biological activity and physicochemical properties expressed by appropriate quantities.

In further analysis, the multiple linear regression analysis has been used where pMIC[M] was
described as a function of selected molecular parameters. The correlation equation was
performed using the stepwise technique by entering and removing F level for each variable in
the regression. The predictive power of the performed QSAR model was also examined by
calculating the r? value of heterocyclic derivatives was found significant for the lead

optimization in this set of compounds.

The fused ring system has its symmetry potentially broken by the pyridine nitrogen X and the
N or O atom Y. The molecules are heterocyclic isosteres and have a possible symmetry
bisecting the 5- and 6- membered fused rings. The atom X for CH or N influence activity
through an electronic effect that increases or reduces the activity of the drug, and through
symmetry if X is CH and Y is NH the molecules is symmetrical and it will be immaterial
whether a particular substituent is in the R1 or R2 positions. If X is N and Y is NH the two
positions are isosteric, and one of the two possible orientations may or may not be favoured

over the other.[*61%

A major decision in developing successive QSARs is when to stop adding descriptors to the
model during the stepwise regression procedure. The lack of an adequate control leads to
over-correlated equations, which contain an excess of descriptors and are difficult to interpret
in terms of interaction mechanisms. A simple procedure to control the model expansion is the

so-called ‘break point’ in improvement of the statistical quality of the model.
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Table: 1 The Structure of Heterocyclic Compounds

N
N7
)

R
C.No.|pMIC[M] | X |Y |Z R R R’
1 3892 |[CH|O [* H H H
2 4001 |CH|[O [* C(CHs) H H
3 3924 |CH|O |* NH, H H
4 4059 |CH|[O |~ NHCOCH;5 | CI H
5 4024 |CH|[O [* Cl Cl H
6 404 |CH|O |* NO, Cl H
7 4282 |CH|[O [* H NO, H
8 4308 |CH|O |~ CHj NO, H
9 4375 |CH|[O [* C(CHs) NO, H
10 431 |[CH|O |=* NH, NO, H
11 4342 |[CH|O |* Cl NO, H
12 4406 |CH|[O [* Br NO, H
13 3979 |CH|O |~ CoHs NH, H
14 396 |CH|O [=* F NH, H
15 4005 |[CH|O |* N(CHs), | NH, H
16 395 |[CH|O |* CHj CHj H
17 3977 |CH|O [* C,Hs CHs H
18 398 |[CH|O |* OCH; CHj H
19 3958 |CH|O [* F CHs H
20 4027 |CH|O [=* NHCOCH; | CH3 H
21 3979 |[CH|O [* NHCH; CHs H
22 4004 |CH|O |* N(CHs)2 | CHs H
23 4225 |N |O [=* CHj H H
24 4253 |N [O [* C,Hs H H
25 4257 [N |O [=* OCH; H H
26 4283 |N [O [* OC,Hs H H
27 4227 [N JO [=* NH, H H
28 4285 |N [O [* NO, H H
29 411 |CH|O |=* Br NH, H
30 4282 |CH|O |CH, OCH; H H
31 4308 |[CH|O |CH, NO, H H
32 429 |CH|O |CH, H Cl H
33 434 [CH|O |CH, OCH; Cl H
34 441 |CH|O |CH, Br Cl H
35 4363 |CH|O |CH, NO, Cl H
36 4609 |[CH|O |CH, H NO, H
37 4657 |CH|O |CH, OCH3 NO, H
38 4725 |CH|O |CH, Br NO, H
39 4664 |CH|O |CH, Cl NO, H

WWW.wjpr.net Vol 5, Issue 3, 2016. 907




Tiwari et al. World Journal of Pharmaceutical Research J

40 3.732 CH|/O |CHO |H H NO;
41 3.831 CH|O |CHO |[CI Cl NO;
42 4.359 CH|/O |CHO |H NO, H
43 4.009 CH|O |CH)S H H H
44 4.26 N |O |CHXO |H H H
45 4.319 N [O |CHO [ CI CHs H
46 4.037 CH|NH | CH,O |CI NO; H
47 4.358 CH | NH | CH,S H CHs H
48 4.009 CH | NH | CH,S H COOCH; | H
49 4.054 CH/O |CHO |H COOCH; | H
50 4.104 CH|O |CHO |CI COOCH3 | H
51 4.102 CH|NH | CH,O |CI COOCH; | H
52 4.076 CH | NH | CH,S H NO; H
53 4.331 CH|O |CHy4 H H H
54 4.253 N |O [CoH4 H NO; H
55 4.283 CH|NH|CHO |H H H
56 4.015 CH|NH | CH,O |CI Cl H
57 4.041 CH | NH | CH,S H H H
58 4.078 CH | NH | CoHy H H H
59 3.981 CH|/O |CHO |H Cl H
60 4.071 CH|O |CHO |[CI CHs H
61 3.738 CH|O |CHO |CI H H
62 3.738 CH|O |CHO |CI Cl H
63 4.344 CH/O |CHO |H H H
64 4.009 CH| O |CH)S H H H
65 3.955 CH/O |CHO |H NO; H
66 4.034 CH|O |CHO |H H H
67 4.017 CH/O |CHO |H Cl H
68 4.086 CH|O |CHO |[CI NO; H
69 4.286 CH| O |CH)S H H H
70 4.409 CH|O |CH.,S H Cl NO;
71 4.379 CH| O |CH)S H COOCH3 | H
72 7.742 CH|S |CHO |[CI H H
73 4.316 CH|NH|CHO |H Cl H
74 4.053 CH|NH|CHO |H COOCH3 | H
75 4.37 CH|NH|CH,O |CI Cl H
76 3.951 CH|NH|CH)NH | H H H
77 3.977 CH|NH|CH,NH | H CHs H
78 4.012 CH|O |CyHy H Cl H
79 3.952 CH|O |* NHCH; H H
80 4.013 CH|O |* CoHs Cl H
81 4.025 CH|O |* NHCH3 Cl H
82 4.223 CH|O |CH, H H H
83 4.29 CH|O |CH; Cl H H
84 4.68 CH|O |CH, NO; NO; H
85 4.36 CH|O |CH; Br H H
86 3.98 CH|O |CHO |H CHs H
87 3.785 CH/O |CHO |H Cl NO;
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88 4.016 CH|O |CHO |CI H H
89 3.785 CH|O |CHO |[CI Cl NO;
90 4.36 CH|O |CH)S H H NO;
91 3.953 CH|NH|CHO |H H H
92 3.979 CH|NH|CH,O |H H H
93 4.284 CH | NH | CH,S H H H
94 4.277 CH | NH | CoHy H H H

RESULTS AND DISCUSSION

In the present study, an attempt has been made to find structural requirement for inhibition of
C. albicans using QSAR Hansch approach on heterocyclic derivatives with topological,
physicochemical and indicator descriptors. QSAR models against C. albicans have been
obtained. The statistical quality of the regression equations were justified by parameters like
regression coefficient (R?), Fiesher ratio (F-Ratio), cross validated regression coefficient
(R%.), Adjusted regression coefficient (Rzad,-), coefficient of variation (CoV), standard error

of estimation (Se).

Use of more than one variable in the multivariate equation was justified by an autocorrelation
study. Parameters which encode certain structural features and properties are needed to
correlate biological activities with chemical structures in a quantitative manner. Of special
value are physicochemical properties which are directly related to the intermolecular forces
involved in the drug-receptor interaction as well as to the transport and distribution properties

of drugs.l?0%

Table 2: Descriptor used in present QSAR study

S.No. | Descriptor | Type
1 IR Index of Refraction
2 ST Surface Tension
5 IP1 1ifY is S, 0 otherwise.
6 IP2 1if Z is CH,, 0 otherwise.
7 IP3 1if Z is CH,0, 0 otherwise.

Using the data (table 3), a correlation matrix was calculated to find the correlation as well as
the colinearity between the descriptors. A high interrelationship was observed between IP1
and pMIC [M] (r = 0.8648) as well as the low interrelationship was observed between 1P2
and IP3 (r = -0.2724). The correlation matrix indicated the predominance of physicochemical

and indicator parameters in describing the antifungal activity of heterocyclic derivatives.
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In order to deduce the correlation of the observed antifungal activity, in terms of the pMIC
[M] of the reported compounds with different structural parameters, a systemic QSAR
investigation has been carried out using the model proposed by Hansch et. al®! the activity
data (pMIC [M]) representing the concentration of compound that inhibited the visible
growth in various fungal species, was used as dependent variable to get a linear relationship
in the QSAR model.

In order to understand the experimental antifungal activity data of 94 substituted heterocyclic
derivatives on theoretical basis, we established quantitative structure activity relationships
(QSAR) between their activity and descriptors coding for physicochemical and indicator
properties of the molecules under consideration using the linear free energy relationship

model (LFER). Different physicochemical and indicator descriptors were used as
independent variables and were correlated with antifungal activity.?*2!
Table 3: Correlation matrix for the chosen parameters
pMIC
IR ST IP1 IP2 IP3
[M]
pMIC
[M] 1.0000 | 0.1665 | 0.1539 | 0.8648 | 0.2494 | -0.0519
IR 1.0000 | 0.8309 | 0.0770 | -0.0285 | -0.1699
ST 1.0000 | -0.0045 | -0.0605 | -0.0428
IP1 1.0000 | -0.0433 | 0.1592
IP2 1.0000 | -0.2724
IP3 1.0000

Developing a QSAR model requires a diverse set of data, and, thereby a large number of
descriptors have to be considered. Descriptors are numerical values that encode different
structural features of the molecules. Selection of a set of appropriate descriptors from a large

number of them requires a method, which is able to discriminate between the parameters.*!

In all equations the following symbols are used: n — the number of regressed data point; ¢ —
the regression coefficient; F — the value of the test F; Se — standard error of estimate; R
adjusted regression coefficient; CoV- coefficient of variation. Using multiple linear
regression analysis with physicochemical and indicator descriptors selected by stepwise

analysis the above best five equations were derived: for activity against Candida albicans:

Hansch analysis correlates biological activity values with physicochemical properties by

linear, linear multiple, or nonlinear regression analysis; thus, Hansch analysis is indeed a
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property-property relationship model. As practically all parameters used in Hansch analysis
are linear free energy-related values, the terms “linear free energy-related approach” or
“extrathermodynamic approach” are sometimes used as synonyms for Hansch analysis.[30'36]

The Free Wilson approach is a true structure-activity relationship model. An indicator
variable is generated for each structural feature that deviates from an arbitrarily chosen
reference compound. Values 1, indicating the presence of a certain substituent or structural
feature, and 0, indicating its absence, are correlated with the biological activity values by
linear multiple regression analysis. The resulting regression coefficients of the indicator

variables are the biological activity contributions of the corresponding structural elements.

For a successful application of the mixed approach it is highly recommended to derive
Hansch equations for each subset and to compare whether they correspond to each other or
not, before combining them into one equation with the help of indicator variables Today the
mixed approach is the most powerful tool for the quantitative description of large and
structurally diverse data sets. The high R%, value is indicative of its reliability in predicting
the inhibitory activity. But, the only way to estimate the true predictive power of a model is

to test their ability to predict accurately the biological activities of compounds.

Table 4: Developed QSAR model and Statistical parameters for testing prediction
ability of the MLR models of Heterocyclic derivatives.

Model No. p MIC [M] = n | R* | F-Ratio | R%, | CoV | R%q| Se

1. 4.1506+ 3.5913IP1 94074 2729 |0.74]0.05]0.74 | 0.22

2. 4.098+3.64311P1+ 0.34411P2 [ 94| 0.83 | 2228 [0.82]0.04 [ 0.82 | 0.18
3.5040+ 3.64841P1

3. +0.35691P2 94| 0.86| 1862 |0.85|0.03|0.85 |0.16

+ 1.0679E-02ST

3.5631+ 3.71831P1+ 0.31991P2
4. - 0.10651P3 94| 0.87 153.0 0.86 | 0.03 | 0.86 | 0.15
+1.0273E-02ST

7.1411+ 3.80361P1+ 0.31611P2
S. - 0.13491P3-2.4867IR 94| 0.88 133.8 0.87 | 0.03 | 0.87 | 0.15
+ 0.0200ST

However it was interesting to find out how particular classes of activity can be described by
means of structural parameters. Therefore for each class of antifungal potency of both fungi
species the regression equations of the dependent variable pMIC [M], as a function of

structural parameters from molecular modeling, have been derived.
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The antifungal activity of heterocyclic derivative is explained by the indicator parameter, IP1
(Model No. 1). As the coefficient of IP1 is positive, therefore the antifungal activity of
heterocyclic derivative will increase in value of IP1. The QSAR model expressed by model
no.1 was cross validated by its high R?, values obtained by leave one out (LOO) method.
The value of R%, is greater than 0.5 is the basic requirement for qualifying a QSAR model to
be valid one. The comparison of observed and predicted antifungal activities is presented in
Table 5. It can be seen from the results that the observed and predicted antifungal activities
lie close to each other as evidenced by their low residual values (Table 5).

For antifungal activity of heterocyclic derivative, the developed QSAR model (Model No.2-
5) indicated the predominance of indicator descriptors and physicochemical descriptors. The
coefficient of IP3 and Index of refraction (IR) is negative, which shows that the antifungal
activity will increase with the decrease in IP3 and Index of refraction (IR) of heterocyclic
derivative, which can be clearly seen from the results of antifungal activity while the
coefficient of IP1, IP2 and ST is positive, which shows that the antifungal activity will
increase with the increase in IP1, IP2 and ST. Surface tension is the cumulative effect of the

different intra and intermolecular forces of two different surfaces.

The perusal of Table 5 is that from the predicted pMIC [M] and residual plot we are able to
find the most active heterocyclic derivatives. From the presented table 5, it can be concluded
that the strong influence of the substitution of S at the position of Y is predominance with
related to antifungal activity of Heterocyclic derivatives, which is usually related to

pharmacological activity. ! 66241
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Table 5: Antifungal Screening Summary of Heterocyclic Derivatives

World Journal of Pharmaceutical Research

QSAR Model No. 1 QSAR Model No. 2 | QSAR Model No.3 | QSAR Model No. 4 | QSAR Model No. 5
Cmpd Actual | Predicted _ Predicted _ Predicted _ Predicted _ Predicted _
pMIC[M] | pMIC Residual pMIC Residual pMIC | Residual | pMIC | Residual OMIC[M] Residual
[M] [M] [M] [M]

1 3.892 4.151 -0.259 4.099 -0.207 4.01 -0.118 4.05 -0.158 4.026 -0.134
2 4.001 4,151 -0.150 4.099 -0.098 3.926 0.075 3.969 0.032 4.005 -0.004
3 3.924 4.151 -0.227 4.099 -0.175 4.109 -0.185 4.145 -0.221 4.099 -0.175
4 4.059 4,151 -0.092 4.099 -0.04 4.094 -0.035 4.13 -0.071 4.101 -0.042
5 4.024 4.151 -0.127 4.099 -0.075 4.048 -0.024 4.086 -0.062 4.059 -0.035
6 4.04 4.151 -0.111 4.099 -0.059 4.139 -0.099 4.174 -0.134 4.182 -0.142
7 4.282 4,151 0.131 4.099 0.183 4.126 0.156 4.161 0.121 4.168 0.114
8 4.308 4.151 0.157 4.099 0.209 4.091 0.217 4.128 0.18 4.141 0.167
9 4.375 4,151 0.224 4.099 0.276 4.002 0.373 4.042 0.333 4.097 0.278
10 4.31 4.151 0.159 4.099 0.211 4.229 0.081 4.261 0.049 4.254 0.056
11 4.342 4,151 0.191 4.099 0.243 4.139 0.203 4.174 0.168 4.182 0.16

12 4.406 4.151 0.255 4.099 0.307 4.152 0.254 4,187 0.219 4.169 0.237
13 3.979 4.151 -0.172 4.099 -0.12 4.051 -0.072 4.089 -0.11 4.068 -0.089
14 3.96 4.151 -0.191 4.099 -0.139 4.086 -0.126 4.123 -0.163 4.107 -0.147
15 4.005 4.151 -0.146 4.099 -0.094 4.119 -0.114 4.155 -0.15 4.176 -0.171
16 3.95 4.151 -0.201 4.099 -0.149 3.972 -0.022 4.013 -0.063 4.041 -0.091
17 3.977 4.151 -0.174 4.099 -0.122 3.953 0.024 3.995 -0.018 4.037 -0.06
18 3.98 4.151 -0.171 4.099 -0.119 3.969 0.011 4.01 -0.03 4.035 -0.055
19 3.958 4.151 -0.193 4.099 -0.141 4.023 -0.065 4.062 -0.104 4113 -0.155
20 4.027 4.151 -0.124 4.099 -0.072 4.104 -0.077 414 -0.113 4.151 -0.124
21 3.979 4.151 -0.172 4.099 -0.12 4.021 -0.042 4.06 -0.081 4.002 -0.023
22 4.004 4.151 -0.147 4.099 -0.095 4.001 0.003 4.041 -0.037 4.021 -0.017
23 4.225 4.151 0.074 4.099 0.126 4.041 0.184 4.08 0.145 4.099 0.126
24 4.253 4.151 0.102 4.099 0.154 4.02 0.233 4.059 0.194 4.092 0.161
25 4.257 4.151 0.106 4.099 0.158 4.034 0.223 4.073 0.184 4,113 0.144
26 4.283 4.151 0.132 4.099 0.184 4.018 0.265 4.057 0.226 4.115 0.168
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27 4.227 4.151 0.076 4.099 0.128 4.181 0.046 4.214 0.013 4.21 0.017
28 4.285 4.151 0.134 4.099 0.186 4.196 0.089 4.229 0.056 4.281 0.004
29 4.11 4.151 -0.041 4.099 0.011 4.137 -0.027 4.172 -0.062 4.103 0.007
30 4,282 4,151 0.131 4.443 -0.161 4,423 -0.141 4,423 -0.141 4414 -0.132
31 4.308 4.151 0.157 4.443 -0.135 4.476 -0.168 4.475 -0.167 4.49 -0.182
32 4.29 4.151 0.139 4.443 -0.153 4.387 -0.097 4.39 -0.1 4.373 -0.083
33 4.34 4.151 0.189 4.443 -0.103 4.363 -0.023 4.366 -0.026 4.377 -0.037
34 4.41 4.151 0.259 4.443 -0.033 4.416 -0.006 4.417 -0.007 4.375 0.035
35 4.363 4.151 0.212 4.443 -0.08 4.489 -0.126 4.487 -0.124 4.499 -0.136
36 4.609 4.151 0.458 4.443 0.166 4.476 0.133 4.475 0.134 4.49 0.119
37 4.657 4,151 0.506 4.443 0.214 4.438 0.219 4.438 0.219 4472 0.185
38 4.725 4.151 0.574 4.443 0.282 4.502 0.223 4.5 0.225 4.491 0.234
39 4.664 4,151 0.513 4.443 0.221 4.489 0.175 4.487 0.177 4,499 0.165
40 3.732 4.151 -0.419 4.099 -0.367 4.134 -0.402 4.063 -0.331 4.069 -0.337
41 3.831 4.151 -0.320 4.099 -0.268 4.101 -0.270 4.031 -0.200 4.149 -0.318
42 4.359 4.151 0.208 4.099 0.26 4.252 0.107 4.282 0.077 4.318 0.041
43 4.009 4.151 -0.142 4.099 -0.09 4.106 -0.097 4.143 -0.134 4.127 -0.118
44 4.26 4,151 0.109 4.099 0.161 4.085 0.175 4,015 0.245 4,027 0.233
45 4.319 4.151 0.168 4.099 0.22 4.101 0.218 4.031 0.288 4.049 0.27

46 4.037 4.151 -0.114 4.099 -0.062 4.094 -0.057 4.024 0.013 3.968 0.069
47 4.358 4.151 0.207 4.099 0.259 4.326 0.032 4.354 0.004 4.458 -0.1

48 4.009 4.151 -0.142 4.099 -0.09 4.166 -0.157 4.2 -0.191 4.182 -0.173
49 4.054 4.151 -0.097 4.099 -0.045 4.046 0.008 3.977 0.077 4.045 0.009
50 4.104 4.151 -0.047 4.099 0.005 4.059 0.045 3.991 0.113 4.071 0.033
51 4.102 4.151 -0.049 4.099 0.003 4.126 -0.024 4.054 0.048 4.056 0.046
52 4.076 4.151 -0.075 4.099 -0.023 4.215 -0.139 4.247 -0.171 4.3 -0.224
53 4,331 4.151 0.18 4.099 0.232 4114 0.217 4.15 0.181 4,184 0.147
54 4.253 4.151 0.102 4.099 0.154 4.067 0.186 4.105 0.148 4.22 0.033
55 4.283 4.151 0.132 4.099 0.184 4.224 0.059 4.149 0.134 4.131 0.152
56 4.015 4.151 -0.136 4.099 -0.084 4,125 -0.11 4.053 -0.038 3.994 0.021
57 4.041 4.151 -0.11 4.099 -0.058 4.228 -0.187 4.26 -0.219 4.227 -0.186
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58 4.078 4.151 -0.073 4.099 -0.021 4.09 -0.012 4.127 -0.049 4.09 -0.012
59 3.981 4.151 -0.17 4.099 -0.118 4.008 -0.027 3.941 0.04 3.974 0.007
60 4.071 4.151 -0.08 4.099 -0.028 4.062 0.009 3.993 0.078 4.075 -0.004
61 3.738 4.151 -0.413 4.099 -0.361 4.024 -0.286 3.957 -0.219 3.937 -0.199
62 3.738 4.151 -0.413 4.099 -0.361 4.024 -0.286 3.957 -0.219 3.937 -0.199
63 4.344 4.151 0.193 4.099 0.245 4.047 0.297 4.085 0.259 4.087 0.257
64 4.009 4.151 -0.142 4.099 -0.09 4.106 -0.097 4.143 -0.134 4,127 -0.118
65 3.955 4.151 -0.196 4.099 -0.144 4.03 -0.075 3.962 -0.007 4.014 -0.059
66 4.034 4.151 -0.117 4.099 -0.065 4.134 -0.100 4.063 -0.029 4.069 -0.035
67 4.017 4.151 -0.134 4.099 -0.082 4.047 -0.030 3.978 0.039 3.952 0.065
68 4.086 4.151 -0.065 4.099 -0.013 4.146 -0.060 4.074 0.012 4.076 0.01

69 4.286 4.151 0.135 4.099 0.187 4.131 0.155 4.166 0.12 4.141 0.145
70 4.409 4.151 0.258 4.099 0.31 4.28 0.129 4.31 0.099 4.352 0.057
71 4.379 4.151 0.228 4.099 0.28 4.157 0.222 4.191 0.188 4.241 0.138
72 7.742 7.742 0.000 7.742 0.000 7.742 0.000 7.742 0.000 7.742 0.000
73 4.316 4,151 0.165 4.099 0.217 4,125 0.191 4,053 0.263 3.989 0.327
74 4.053 4.151 -0.098 4.099 -0.046 4.114 -0.061 4.043 0.01 4.049 0.004
75 4.37 4.151 0.219 4.099 0.271 4.137 0.233 4.066 0.304 4.003 0.367
76 3.951 4.151 -0.200 4.099 -0.148 4.189 -0.238 4.222 -0.271 4.1 -0.149
77 3.977 4.151 -0.174 4.099 -0.122 4.147 -0.17 4,182 -0.205 4,077 -0.1

78 4.012 4.151 -0.139 4.099 -0.087 4.105 -0.093 4.141 -0.129 4.1 -0.088
79 3.952 4.151 -0.199 4.099 -0.147 4.043 -0.091 4.082 -0.13 4.006 -0.054
80 4.013 4.151 -0.138 4.099 -0.086 3.992 0.021 4.033 -0.02 4.034 -0.021
81 4.025 4.151 -0.126 4.099 -0.074 4.06 -0.035 4.098 -0.073 4.026 -0.001
82 4.223 4.151 0.072 4.443 -0.22 4.369 -0.146 4.372 -0.149 4.356 -0.133
83 4.29 4.151 0.139 4.443 -0.153 4.387 -0.097 4.39 -0.1 4.373 -0.083
84 4.68 4.151 0.529 4.443 0.237 4.583 0.097 4578 0.102 4.628 0.052
85 4.36 4.151 0.209 4.443 -0.083 4.402 -0.042 4.404 -0.044 4.364 -0.004
86 3.98 4.151 -0.171 4.099 -0.119 4.008 -0.028 3.941 0.039 3.925 0.055
87 3.785 4.151 -0.366 4.099 -0.314 4.146 -0.361 4.074 -0.289 4.076 -0.291
88 4.016 4.151 -0.135 4.099 -0.083 4.047 -0.031 3.978 0.038 3.952 0.064
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89 3.785 4.151 -0.366 4.099 -0.314 4.146 -0.361 4.074 -0.289 4.076 -0.291
90 4.36 4.151 0.209 4.099 0.261 4.253 0.107 4.283 0.077 4.315 0.045
91 3.953 4.151 -0.198 4.099 -0.146 4.111 -0.158 4.04 -0.087 3.975 -0.022
92 3.979 4.151 -0.172 4.099 -0.12 4.08 -0.101 4.01 -0.031 3.955 0.024
93 4.284 4.151 0.133 4.099 0.185 4.198 0.086 4.231 0.053 4.188 0.096
94 4,277 4,151 0.126 4.099 0.178 4.063 0.214 4.1 0.177 4,067 0.21
Vol 5, Issue 3, 2016. 916

WWW.Wjpr.net




Tiwari et al.

World Journal of Pharmaceutical Research J

[ ~ &
31 3 3
L L )

Predicted pMIC[M]
(2]
(4]

el
3
L

g
3

y = 0.8838x + 0.4866 *

R?=0.8838

N
3

T T T T T
35 45 55 6.5 75
Actual pMIC[M]

8.5

Fig 1: Graph between
QSAR model no.5.

predicted pMIC[M] and actual pMIC [M] antifungal Activity of

Predicted pMIC [M]
(2]
[$2]

y = 0.7478x + 1.0568
R? = 0.7479

T T T T T
35 45 5.5 6.5 7.5
Actual pMIC [M]

1
8.5

Fig 2: Graph between predicted pMIC[M] and actual pMIC [M] antifungal Activity of

QSAR model no.1

8.5 1

7.5

6.5 1

5.5 1

4.5

Prdicted pMIC [M]

3.5 1

y = 0.8304x + 0.7108
R? = 0.8304

2.5
25

T T T T T
35 45 5.5 6.5 75
Actual pMIC [M]

8.5

Fig 2: Graph between predicted pMIC[M] and actual pMIC [M] antifungal Activity of

QSAR model no.2

WWW.Wjpr.net

Vol 5, Issue 3, 2016.

917



Tiwari et al. World Journal of Pharmaceutical Research J

CONCLUSION
Classical QSAR methods still play an important role in drug design, despite the progress in

protein crystallography, molecular modeling, and structure-based drug design.

Prediction for the lead optimization in the set of compounds can be concluded as follows.
Due to the activity contribution of every positive value of regression coefficient of structural
parameters IP1, IP2 and physicochemical parameter IR in the developed QSAR model.
Holding pyridine ring in the heterocyclic system was found important for the heterocyclic
fused system. Moreover, substituting position Y with Sulphur and position Z with a
methylene group as a bridge element between the fused heterocyclic ring system and phenyl

ring in this set of molecules.

The developed QSAR model revealed that the substituents on postions R; were found more
indicative and numerical values of physicochemical parameters obtained indicate that
thiazole is unfavourable as the 5 membered ring relative to imidazole or oxazole. QSAR
neither brings the solution of all our problems, nor can it only be considered as an academic
game; “the great advantage of the QSAR paradigm lies not in the extrapolations which can
be made from known QSAR to fantastically potent new drugs, but in the less spectacular slow

development of science in medicinal chemistry”
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