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Abstract

With the continued rise of antibiotic resistance and reduced susceptibility to almost all
front-line antibiotics, multidrug-resistant Gram-positive bacterial infections represent an
incessant threat to healthcare providers. Antibiotic resistance kills an estimated 700,000 people
each year worldwide, and some experts predict that number to reach 10 million by 2050 if
efforts are not made to curtail resistance or develop new antibiotics. Although the development
of second- and third antibacterial generations from the existing classes of antibiotics has
improved the overall activity, bacterial resistance to these known drugs is on an exponential
rise.

Previously, phenylthiazoles have been identified as a new scaffold with a notable
efficacy against highly mutlidrug-resistant Gram-positive pathogens by using HTS on a wide
variety of methicillin and vancomycin-resistant Staphylococcus aureus strains. Unfortunately,
the promising activity of this novel class of antibiotics was hampered by their short half-life
due to rapid hepatic metabolism. The lead compound 1a, as a representative example, was
cleared by liver microsomes at a rate of 80.3 pL/min-mg.

According to SAR analysis, Phenylthiazole scaffold has to carry two important
structural features: basic guanidine moiety and lipophilic tail. Starting from the lead compound
1a, a ligand-based drug design approach has been adopted in order to improve the antibacterial
potency of the lead structure. A second generation phenylthiazole derivatives have been
developed by replacing the rapidly hydrolysable Schiff-base moiety of the lead compound l1a
with cyclic unhydrolyzable bioisosteres; i.e. pyrimidine ring. And a series of 5-
pyrimidophenylthiazoles with different moieties at position-5 has been synthesized and
evaluated. As well as the incorporation of different cyclic bioisosteres instead of the n-butyl at
the p-posistion of the phenyl group.

Later, metabolite profiling study determined the benzylic carbon of the lead compound
la as an easily metabolized soft spot. Rapidly metabolized and cleared in human liver
microsomes resulting in a very short half-life (<30 min). Upon replacement this particular
methylene with an oxygen atom, the biological life span increased by more than eight-fold

while maintaining their potent anti-MRSA activity.
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