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Abstract

Quantitative activity relationship (QSAR) has bemried out in a series of 1,5-di(4-amidino
phenoxy)pentane & its analogues against Topoisasadianhibitory activities. The 2D QSAR
studies activity is negatively influenced by theeggnce of linker (O or N), contribution of
hydrophobicity and substitution on para positiomtabuted in molar refractivity. The best
QSAR model with good correlation coefficienf &¢0.712), of high statistical significance (>
99.9%) well explained the variance in activity.
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Introduction

Leishmaniasis is a collection of devastating trapuatiseases caused by protozoan parasites of
the Leishmania genus, affecting 12 million worldevidith 2 million new incidences occurring
yearly[1]. The current treatment have a number of negativiuaties including toxicity, expense,
inconvenient/prohibitive routes of administrationdaloss of effectiveness due to parasite

resistance, New treatment must be investigatedtayp ahead of these drawback especially
resistance and toxicity[2-4].
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The efficacy of aromatic diamidines in treatmenpuodtozoal disease was first recognized in the
1930s. Early clinical trials examining the actigg#i of pentamidine, propamidine and
stilbamidine against leishmaniasis[5-7].

In order to identify the influence of essential picp-chemical and structural parameter on
Topoisomerase Il inhibitors, QSAR studies have begmied out on a series of 36 inhibitors of
Topoisomerase Il using classical 2D QSAR[8-9]. his tend, we performed a quantitative
structure activity relationship study on a numbérlkb-di(4-amidinophenoxy)pentane and its
analogues, hope that these molecules may be fystbeed as powerful tool for synthesize and
development of new future drug against leishmasiasi

Materials and Methods

Experimental

The QSAR analysis was carried out on 36 compoumgaming for their antileishmanial
activity ICso (M) as dependent variable and differgiitysiochemical parameters such as
hydrophobic £), electronic §) and molar refractivity (MR) and structural parders like
substituents x, y and some indicators (I), wered seindependent variable. These independent
variable were evaluated. The values for physicocta&mparameters were taken from the
literature® The stepwise multiparameter regression (MLR) amglfy backward elimination
using Systat (Version 10.2) softwafearsion correlation matrix (Table-2) was consaddb
determine the inter correlation between physicaythal parameters used in QSAR analysis.
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Table-1:- topoisomerase — ii inhibitory activity (IC 50 puM) of 1,5-di(4-amidinophenoxy)
pentane and its analogues along with important panaeters

Comps. Y n (o pICsg pred pICs | P4 | lon | Xmr Xpi
1 H 2 15.822 -1.199 -0.642 1 1 1.08 0
2 H 3 0.852 0.070 -0.406 1 1 1.08 0
3 H 4 1.589 -0.201 -0.170 1 1 1.08 0
pent H 5 0.82 0.086 0.066 1 1 1.03 0
4 H 6 0.396 0.402 0.302 1 1 1.08 0
5 H 3 6.1 -0.785 -0.818 0 1 1.03 0
6 H 4 5.435 -0.735 -0.582 (0 1 1.08 0
7 H 5 2.131 -0.329 -0.346 0 1 1.08 0
8 H 6 1.034 -0.015 -0.110 Q 1 1.08 0
10 NO, 4 5.599 -0.748 -0.596 1 1 7.36 -0.28
11 NO, 5 1.997 -0.300 -0.360 1 1 7.36 -0.28
12 NH, 2 22.598 -1.354 -1.322 1 1 5.4p -1.23
13 NH, 3 3.503 -0.544 -1.086 1 1 5.42 -1.23
14 NH, 4 7.577 -0.879 -0.850 1 1 5.42 -1.23
15 OMe 3 1.785 -0.252 -0.762 1 1 7.8 -0.02
16 OMe 4 10.048 -1.002 -0.526 1 1 7.8 -0.02
17 OMe 5 3.031 -0.482 -0.290 1 1 7.8 -0.02
18 Cl 4 1.329 -0.124 -0.161 1 1 6.08 0.71
19 Cl 5 0.703 0.153 0.075 1 1 6.08 0.71
20 Br 5 0.677 0.169 -0.015 1 1 8.88 0.86
21 H 3 0.687 0.163 -0.146 1 0 1.08 0
22 H 4 0.671 0.173 0.090 1 0 1.08 0
23 H 5 0.558 0.253 0.326 1 0 1.08 0
24 H 6 0.289 0.539 0.562 1 0 1.08 0
25 NO, 3 4.828 -0.684 -0.572 1 0 7.36 -0.28
26 NO, 5 1.129 -0.053 -0.100 1 0 7.36 -0.28
27 NH, 2 26.243 -1.419 -1.062 1 0 5.4p -1.23
28 NH, 4 7.878 -0.896 -0.590 1 0 5.42 -1.23
29 NH, 5 1.16 -0.064 -0.354 1 0 5.42 -1.23
30 NH, 6 0.991 0.004 -0.118 1 0 5.42 -1.23
31 H 3 1.773 -0.249 -0.406 1 1 1.08 0
32 H 4 2.71 -0.433 -0.170 1 1 1.03 0
33 H 5 1.719 -0.235 0.066 1 1 1.08 0
34 OMe 3 2.258 -0.354 -0.762 1 1 7.8 -0.02
35 OMe 4 6.415 -0.807 -0.526 1 1 7.8 -0.02
36 OMe 5 4.041 -0.606 -0.290 1 1 7.8 -0.02
Table-2:- Correlation Matrix
Parameter pICsq N P4 lon Xmr Xpi
pICsq 1
N 0.646 1
P, 0.082 -0.113 1
lon -0.199 -0.088 -0.219 1
Xmr -0.302 -0.046 0.378 0.035 1
Xpi 0.454 0.212 -0.134 0.378 -0.129 1

Dep Var: PICsy N: 36 Multiple R 0.844 sguared multiple R: 0.712

Adjusted squared multiple R: 0.664 Standard error of estimate: 0.285
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Table-3:- Analysis of Variance

Effect Coefficient  Std Error StdCoef Tolerance t P(2 Tail)

Consi -1.213 0.289 0.000 -4.193

N 0.236 0.044 0.551 0.905 348. 0.000
P4 0.412 0.170 0.267 0.788 2.416 .02
ION -0.260 0.121 -0.240 0.767 -2.148 040.
XMR -0.051 0.018 -0.314 0.823 -2.911 .00@
XPI 0.371 0.097 0.423 0.778 3.809 00.0

The model is of high statistical significance (>99.0%) with moderate correlation coefficient (r = 0.844). It explains
71.0 % of the variance of the Antileishmanial activity

Result and Discussion

The parameters, viz. hydrophobig),(electronic §) and molar refractivity (MR) and structural
parameters showed significant influence (Table 1B)Topoisomerase inhibitory activity. It has
been observed that anti-leishmanial activity instlseries can be explained by the spacer
parameters (n) between the two aryl rings, par&iposf substitution and positive contribution
of hydrophobicity and negative influence of molafractivity and electronic parameters ©f

the substituents present in the phenyl ring. Thet bguation, as shown below, with the above
five parameters well explains the variance by abtif#% and is statistically significant. This
study may be useful in designing potent new chelngictities for anti-leishmanial activity.

Different combination of these parameters bearmtigogonality led to the following statistically
significant equations.
pIC50=-1.213+0.236*N+0.412%F0.26*lon-0.051*Xmr+0.371*Xpi  ....... (Eqg. 1)

N = 36, r = 0.844,%= 0.712, r2adj = 0.664, s = 0.285, F = 14.84
Where,
Xpi = Value of the hydrophobic substituents stant at position Y,

n = Spacer parameter,
P, = 1 forthe presence of structure function C (#\gt para position of the phenyl
ring,

lon = 1and O for the presence of O and N respdyg in the spacer,
Xmr = Value of the molar refractivity at position Y

Conclusion

Among the equation 1, to be the best model withetation coefficient (0.844) explaining 71%
variance in activity. The low standard error ofimste (0.285), a significant F value and one
third value of coefficient suggest that the modelstatistically significant. The data showed
overall statistical significance >99.9 % with F #.84 against tabulated value for Fischer’s test
as 99.9% significance. The above model egn.1, @sdicted well the inhibitory activity of the
molecules of the test set as shown in fig.1, Wleeecomparable correlation coefficient value (r =
0.844) was observed.
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The present study describes important structutatten of proper substituents at benzene ring
should be of the great concern while designing gemoTopoisomerase-Il inhibitor. The
selection should be done on the basis of theirltegal he position of ring substitution have an
important influence on the overall shape of theeuoole for proper interaction at the active site.
The substituents at amidino group should be leisdvor it is better to keep amidino group free
from any substitution. The conformational restaatiof molecule enhances the Topoisomerase-
Il inhibitory activity. The hydrophobicity is equabnsiderable forn vitro andin vivo activity

and toxicity to design and development of futurgl@ishmanial agents.
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