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Pharmacophore modeling for antimicrobial evaluation of nitazoxanide
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Abstract: In the present work, Pharmacophore modeling for antimicrobial evaluation of

nitazoxanide-based analogues has been performed to understand the pharmacophoric features.

The analysis involves the comparison of pharmacophore model of most and least active

molecules of the series. The analysis is successful in establishing the structure

relationships.
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infections due to Giardia lamblia

because of reduced solubilityand efficiency

[1,2]. Recently, a library of

augmentedantibacterial efficiency against the pyruvate:ferredoxinoxidoreductase (PFOR)

employingmicroorganisms Helicobacter pylori

computer aided technique for determining

part of modern process of lead and drug optimization [3

modeling for antimicrobial evaluation of

pharmacophoric features that have correlation with the activity by comparing most and least

active molecules of the series.
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In the present work, Pharmacophore modeling for antimicrobial evaluation of

based analogues has been performed to understand the pharmacophoric features.

The analysis involves the comparison of pharmacophore model of most and least active

ecules of the series. The analysis is successful in establishing the structure
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Nitazoxanide (NTZ) (see Figure 1) is an FDA permitted drug for treating

Giardia lamblia and Cryptosporidium parvum. However

because of reduced solubilityand efficiency since nearly a gram per day is requisite for treatment

library of NTZ analogues was synthesized and evaluated for

augmentedantibacterial efficiency against the pyruvate:ferredoxinoxidoreductase (PFOR)

Helicobacter pylori [1].Pharmacophore modeling is important

computer aided technique for determining the structure-activity relationships.

part of modern process of lead and drug optimization [3-7]. In the present work, p
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active molecules of the series.
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Figure 1. Nitazoxanide (NTZ) used in the present work

Experimental methodology:

A library of NTZ analogues synthesized and assessed for

pyruvate:ferredoxinoxidoreductase (PFOR)

used for the present work. The structures were drawn using ChemSketch 12

by optimization using MMFF94 force field in TINKER. The optimized structures were aligned

using Open3dAlign software. The aligned structures were imported in PyMol 1.7 for

pharmacophore modeling using LIQUID plugin using the default setti

Results and discussion:

The pharmacophore model for most active and least active has been compared and depicted in

figure 2. From figure 2, it is clear that the two molecules have significant difference in their

pharmacophore model. The less active molecule is with few pharmacoph

to most active molecule. The distances between the common pharmacophoric features are

comparable in the two molecules.

Figure 2. Pharmacophore model for least active (left) and most active molecule (right) (Red

bond acceptor, bue-H-bond donor and green
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Figure 1. Nitazoxanide (NTZ) used in the present work

A library of NTZ analogues synthesized and assessed for antibacterial efficiency against the

pyruvate:ferredoxinoxidoreductase (PFOR) using microorganisms Helicobacter pylori

used for the present work. The structures were drawn using ChemSketch 12

by optimization using MMFF94 force field in TINKER. The optimized structures were aligned

using Open3dAlign software. The aligned structures were imported in PyMol 1.7 for

pharmacophore modeling using LIQUID plugin using the default settings [3

The pharmacophore model for most active and least active has been compared and depicted in

figure 2. From figure 2, it is clear that the two molecules have significant difference in their

pharmacophore model. The less active molecule is with few pharmacophore features as compare

to most active molecule. The distances between the common pharmacophoric features are

comparable in the two molecules.

Figure 2. Pharmacophore model for least active (left) and most active molecule (right) (Red

bond donor and green- hydrophobic region)
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antibacterial efficiency against the

Helicobacter pylori [1] was

used for the present work. The structures were drawn using ChemSketch 12 freeware followed

by optimization using MMFF94 force field in TINKER. The optimized structures were aligned

using Open3dAlign software. The aligned structures were imported in PyMol 1.7 for

ngs [3-7].

The pharmacophore model for most active and least active has been compared and depicted in

figure 2. From figure 2, it is clear that the two molecules have significant difference in their

ore features as compare

to most active molecule. The distances between the common pharmacophoric features are

Figure 2. Pharmacophore model for least active (left) and most active molecule (right) (Red-H-
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Conclusions:

In the present work, the pharmacophore model derived reveals that the H

due to the nitro group and oxygen of furan ring are important for the enhanced activity. Thus, t

furan ring with nitro group at position number 2 must be retained for higher activity.
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