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Abstract

Chemicals known as antibiotics, whether bacteriostatic or bactericidal, kill or
inhibit the growth of bacteria, allowing our bodies' natural defense mechanisms to
eliminate these microbes.

Resistant microorganisms made catastrophic impacts on patients and
societies. Bacterial release of beta-lactamase is the most prevalent cause of bacterial
resistance. There are two distinct types of beta-lactamases, serine beta-lactamase
(SBLs) and metallo beta-lactamase (MBLs).

Beta-lactamase inhibitors are medicinal compounds that, when co-
administered with beta-lactam antibiotics, neutralize the impact of the beta-
lactamase enzyme on the antibiotic's molecule, conserving those antibiotics from
hydrolysis and keeping their antibacterial action. In 1977, clavulanic acid was first
discovered as a beta-lactamase inhibitor. One challenge of beta-lactamase inhibitors
is that these inhibitors have the beta-lactam ring, making them liable to degradation

by beta-lactamases. Proposed strategies for combating beta-lactamases, which are

responsible for antibiotic resistance, involve the creation of inhibitors that do not

have beta-lactamase as their sole component.

In this work we made use of two scaffolds (4-phenoxyaniline and p-
aminodiphenylamine) that have no beta-lactam ring in their structure, then we
designed and synthesized many derivatives of them by using the modern molecular
docking approach. The docking experiment was conducted on two types of beta-
lactamases; TEM-1 (1pzp), which is SBL, and IMP-1 (1jje), which is MBL, in order
to explore the affinity towards both beta-lactamases. The molecules with a high
score are synthesized as amides by reacting the consequent freshly produced acid
chlorides with the amine compounds in dichloromethane (DCM). The FTIR, 1H-
NMR, and 13C-NMR indicate the formation of the amide bonds for both series.




In silico ADMET study was also performed to ensure their drug-likeness
properties.

The ability of the synthesized compounds to inhibit the beta-lactamase
activity of human pathogenic bacterial isolates (one gram-positive bacteria,
specifically Staphylococcus aueus, as well as two gram-negative bacteria,
specifically Escherichia coli and Klebsiella pneumonia) was evaluated by measuring
the inhibition zones using the disc diffusion technique. The results represent that all

the synthesized compounds had no activity as anti-beta-lactamase against E. coli and

K. pneumonia, but concerning the Staph. aureus bacteria, nine of the synthesized

compounds showed promising activities (Ph An 1, 5,7, 10 and Am Ph 1, 2, 3, 5, 6)
against Staph. aureus bacteria, resembling that of SI (clavulanic acid). Totally, the
new amides dominate at least a single hydrophobic fraction in their chemical
farmwork, in addition to the halogen atom or nitro group, which though they will

increase the selectivity of the beta-lactamases.
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