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ABSTRACT

The variousQSAR models have been developed to predict theitstiin terms of log 1/C for 11 Rat Liver
Angiotensin Il Antagonists compounds with the h&flpguantum chemical and energy descriptors viz.t leda
formation, Gibbs free energlolar Refractivity, HOMO energy, LUMO energy, absolutedmass, Softness,
Chemical Potential and electronegativitffhe parameter adopted in this calculation is thenisempirical PM3
based. The QSAR model sixth provides a good arraegebetween obs log 1/c & predicted activity.

Key words: Absolute hardness; Chemical potential; electratieiy; Global Softness; Gibbs free energysj,
Heat of formationfH), HOMO; LUMO, Molar Refractivity (MR). PM3.

INTRODUCTION

The rennin-angiotensin system (RAS) plays a majg m the regulation of blood pressure, blood wwduand
electrolyte homeostasis [1]. RAS is a cascade ofepiytic enzymes (rennin and angiotensin convgrénzyme
(ACE)) that result in the production of the systerhiormone angiotensin Il (All).The blockade of RAdh
inhibitors of ACE has demonstrated the effectivenafsthe reduction of levels of All on cardiovasouand kidney
heamodynamics, aldosterone production and releaskthe absorption of sodium. Antagonists of Alhstitute an
alternative method blocking the RAS. Several péptahd nonpeptidic All receptor antagonists arevkmoThe
therapeutic availability is less for the peptidil Antagonist due to their poor bioavailability oshplasma half-life
and partial agonist activity but the nonpeptidi¢ Adceptors antagonist lack the defect of peptditagonist [2].The
therapeutic profile of All receptor antagonist iotight to be similar to that of angiotensin corimgrtenzyme
(ACE) inhibitors such as captopril, enalapril, disthopril. In addition, since All receptor antagstndoes not affect
the metabolism of bradykinin so they may not hawe side effect of ACE inhibitors, such as dry cowgtu
angiodema. Recently, the QSAR analysis is a higitgrested area for designing the compound befgméhssis
[3-5].

A derivatives of 2, 4-Disubstituted -8-[2'-(1H-t&ti0l-5-yl)-biphenyl-4-ylmethyl]-5, 8-dihydro-6H-pigo [2, 3-d]
pyrimidin-7-one dual-acting All antagonists hastésken from literaturg6].

In the present study we have taken structuressett f above derivatives of Angiotensin Il and tltempared to
the numerical values of a biological activity. Ttteallenge here has been to find some numericatrirgtion for a

molecule. This structure information and the meaduaroperty or activities are then converted intoaghematical
model of relationship. From a quality model it isspible to predict and to design compounds fortegis and

testing that have a good possibility for activilty.this paper, the multi linear regression analyss been applied
for QSAR study. The relationship has been workedbatween the Logl/C values of a series of compsurdi

certain quantum chemical descriptors
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EXPERIMENTAL SECTION

The compounds taken for study are Rat Liver dekieatof Angiotensin Il and shown in Fig.-1.
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2, 4-Disubstituted -8-[2'-(1H-tetrazol-5-yl)-biph@ri-ylmethyl]-5, 8-dihydro-6H-pyrido [2, 3-d] pymidin-7-one

Fig.-1

The Quantum Mechanical QSAR

The Quantum Chemical parameter based QSAR studypesdsrmed by the following important descriptoite|
Eigen value of Highest occupied molecular orbiegBHOMO), Eigen value of lowest unoccupied molecudrital
(ELUMO) [7] , Absolute Hardness)Y [8], Chemical Potential (1) [9] , Global Softness [B)], Electronegativity
() [11], Heat of formationfH), Gibbs free energyAS), Molar Refractivity (MR). The molecules were drawy b
spartan06v110, software and the geometries wermigptd at PM3 level in conjunction with moleculaeahanics.
The global hardness and electronegativities weteuleded using frontier orbital energies obtainednf PM3
results and reported in table 2. Multiple lineagresssion analysis (MLR) is performed to establish QSAR. A
data set of Rat Liver of Angiotensin Il Antagonistmpounds were taken with their observed actigitghown in
table 1.

RESULTS AND DISCUSSION

Multiple Linear Regression (MLR) analysis

MLR analyses were performed using Minitab 16 sofewal’he quantum mechanical descriptors were used as
independent variables and the Obsd logl/C50 vadisethe dependent variables. In the statisticalyagaal the
systematic search was performed to determine grefisiant descriptors. The correlation matrix waveloped to
minimize the effect of co-linearity and to avoidogadencies between subsets of the variables artdandinearity
(high multiple correlations between subsets ofwaigables). The MLR equations of different QSAR malsdare as
follows-

First QSAR model

MLR equation of this QSAR model P log 1/C is giv®n

Obsd log 1/C =9.00 + 0.73 E LUMO

S =0.584613

PRESS = 4.81292

2= 4.9%

Second QSAR model

MLR equation of this QSAR model P log 1/C is giv®n
Obsd log 1/C =69.1 - 4.71 E LUMO + 6.87 E HOMO
S =0.417843

PRESS = 2.80529

2= 56.8%

338



Kaleem Ahmadet al J. Chem. Pharm. Res,, 2013, 5(2):337-341

Third QSAR model

MLR equation of this QSAR model P log 1/C is givsnr
Obsd log 1/C =70.4 - 4.2 E LUMO + 7.5 E HOMO + 8.6
S = 0.446639

PRESS = 3.39136

2= 56.8%

Fourth QSAR model

MLR equation of this QSAR model P log 1/C is giv®n

Obsd log 1/C =50.0 - 8.8 E LUMO + 1.0 E HOMO - &% 0.0014Q\H
S =0.434139

PRESS = 14.6043

r2=65.0%

Fifth QSAR model

MLR equation of this QSAR model P log 1/C is giv®n

Obsd log 1/C =49.9 + 5.8 E LUMO + 14.1 E HOMO +6L8 - 0.013Q\H + 0.0139AG
S =0.312867

PRESS = 12.1049

2= 84.9%

Sixth QSAR model

MLR equation of this QSAR model P log 1/C is giVsnr

Obsd log 1/C =58.0 + 6.1 E LUMO + 15.2 E HOMO +2L$ - 0.015&H + 0.0168AG- 0.0420 MR
S =0.302352

PRESS = 9.68047

2= 88.7%

CONCLUSION

Values of the descriptors of the Angiotensin Il &gdnist derivatives have been calculated using Ridthod and
are given in table-2. With the help of these valokedescriptors, six QSAR models have been develasing MLR
analysis in different combinations of descriptdree Chemical Potential (1) and Absolute Hardngksi€scriptors
have no predicting power and hence not includddiéermodels. Best QSAR models is the model sixtadi®elow-

Sixth QSAR model

MLR equation of this QSAR model P log 1/C is giVsnr

Obsd log 1/C =58.0 + 6.1 E LUMO + 15.2 E HOMO + 12 S - 0.015&H + 0.0168AG- 0.0420 MR
S =0.302352

PRESS =9.68047

2= 88.7%

This is one of the best QSAR model in all the sbdels and has been developed using E LUMO, E HOGIGhal

Softness (S), Molar Refractivity (MR), Heat of réan (AH) and Gibbs free energAG). This MLR equation is
given by Value of regression coefficientd8.7% Prediction sum of squares coefficient (PRESS).&047and

Standard error of the regression (S0.i802352which indicate the ability of predictive power @i QSAR model.
QSAR model sixth can efficiently be used for thediction of activity of any derivative of compourithe normal
probability plot of responses is obsd log 1/C iswh in fig-2, which is clearly illustrates the higihedictive power
of the QSAR model six.
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Fig- 2
Normal Probability Plot
(response is Obsd log 1/C)
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Table 1
Comp. No. X Y Z | Obsdlog 1/C
1 -Me -Me H 8.28
2 -Me -Ch Me 7.61
3 -Me -Me H 8.5
4 -Me -GHs H 8.64
5 -Me CHMe H 7.89
6 -Me -GH- H 8.75
7 -GHs -Me H 8.89
8 -CHMe | -Me H 8.66
9 -GH; -Me H 8.87
10 -Me | -CHOH | H 7.64
11 -Me -CHO | H 73
Table 2
Compound | E LUMO (e.v) | E HOMO (e.v) u 1 S % AH (kJ/mol) | AG (kJ/mol) | MR (cm3/mol)
1 -0.908 -9.459 -5.183 4.276 8.3%8 5.183 575.48( 315680 115.010
2 -1.355 -9.831 -5.593 4.238 9.093 5.593 -21.60(Q 0.6® 115.160
3 -1.329 -9.796 -5.563 4.233 9.044 5.563 534.50( 321840 119.720
4 -0.897 -9.431 -5.164 4.26/ 8.317 5.164 534.50( 32140 119.730
5 -0.900 -9.415 -5.157 4.258 8.304 5.1p7 554.84( 40160 124.370
6 -0.906 -9.436 -5.171 4.26b 8.333 5.1j71 528.92( 461080 124.370
7 -0.996 -9.460 -5.228 4.232 8.4%6 5.2P8 554.84( 40160 119.730
8 -0.898 -9.462 -5.180 4.282 8.349 5.180 528.92( 461080 116.640
9 -0.901 -9.467 -5.184 4.283 8.3%7 5.184 534.20( 484170 124.370
10 -0.924 -9.578 -5.251 4.327 8.495 5.251 423.25 94.810 116.640
11 -0.959 -9.635 -5.297 4.338 8.593 5.297 489.90 0321110 116.940
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