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Although tuberculosis (TB) continues to be one of the leading infectious disease killers globally, it is cur-
able and preventable. Despite the existence of safe, well tolerated and effective drugs used in the TB
treatment, the interest in new entities, combinations and regimens increases during the last 10 years.
Recently, we reported for a new class of anti-TB agents - camphane-based derivatives with nanomo-
lar activity against Mycobacterium tuberculosis strains. The quantitative structure-activity relationship
A . o (QSAR) study on 12 compounds revealed several structural requirements for antimycobacterial activity:
Antimycobacterial activity . . .
S two hydrogen bond donors, two or three rings and no large branched substituents. Here, we describe the
Camphane-based derivatives L . o . K
QSAR design of a set of nine novel camphane-based derivatives following these requirements. The compounds
were synthesized and tested against M. tuberculosis strain H37Rv. Four of them showed activities in the
nanomolar range, significantly higher than the activities in the initial set. The QSAR study based on all 21
derivatives pointed to two main structural requirements for anti-TB activity: two hydrogen bond donors
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and a side chain with aromatic ring.
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1. Introduction

Tuberculosis (TB) remains a leading infectious disease Kkiller
globally. In Africa, TB is the biggest killer of people with HIV/AIDS
[1]. One third of the world’s population is thought to have been
infected with Mycobacterium tuberculosis [2] but about 90% of them
have asymptomatic, latent TB infections. TB is curable and pre-
ventable. Bacille Calmette Guerin (BCG)is the only vaccine available
today for protection against tuberculosis [3]. It is most effective in
protecting children from the disease. Many strains of tuberculo-
sis resist the drugs mostly used to treat the disease. People with
active tuberculosis must take several types of medications for many
months to eradicate the infection and to prevent the development
of antibiotic resistance [4].

After 40 years of neglect, encouraging advances have been made
in TB drug research and development during the last 10 years,
resulting in nine compounds currently under clinical development
and more than 20 new chemical entities in preclinical research [5].
New drugs and drug combinations are needed that have strong,
bactericidal activity against various strains of M. tuberculosis.

When the target is known, structure-based methods as docking,
molecular dynamics simulations, virtual screening, de novo design,
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are effective in lead identification and lead optimization [6]. When
the initial information comes from a whole-cell experiment, ligand-
based methods as pharmacophore search, 2D and 3D QSAR studies,
fingerprints and similarity search, are helpful in the design of new
ligands [6]. The advances in the chase of new anti-TB drugs have
been recently reviewed [7]. The ligand-based methods are involved
actively [8-18] but the structure-based methods targeting specific
M. tuberculosis enzymes also take place [19-22].

Recently, we synthesized a series of novel camphane-based
derivatives and tested them against two M. tuberculosis strains:
strain H37Rv and multi-drug resistant strain 43 [23]. All of them
were active against strain H37Rv with MIC values in the micro- and
nanomolar range. Three derivatives showed also activity against
MDR strain 43 with MIC values in the micromolar range. A detailed
QSAR study was conducted and the following 2D-QSAR model was
derived:

pMIC = 0.592knotp — 0.445SHHBd — 0.683nrings + 12.992,
n=12, r*>=0.875, SEE=0.290, F=18.58, ¢*>=0.675

The structures of the compounds, their experimental MIC and
pMIC (—log MIC) are given in Table 1. In Table 1 also are given the
values of the descriptors presented in the model and the calculated
pMIC and MIC. The descriptor knotp relates to intermolecular acces-
sibility [24]. Negative knotp values correspond to large molecules
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Table 1
Structure, experimental MICs, molecular descriptors and calculated MICs of the training set.
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2 The compounds ID according to Ref. [23] are given in parenthesis.



Download English Version:

https://daneshyari.com/en/article/444243

Download Persian Version:

https://daneshyari.com/article/444243

Daneshyari.com


https://daneshyari.com/en/article/444243
https://daneshyari.com/article/444243
https://daneshyari.com

