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Abstract 

The -lactam antibiotics were the most significant achievement in the 

history of medicinal chemistry. They includes four families of antibiotics, all of 

them are containing a four-membered -lactam ring (azetidin-2-one), which is 

essential for their antibacterial activity. 

Continuous -lactams has initiated development of bacterial 

resistance in objective organisms. -lactamases are enzymes formed by 

bacteria that offer multi- -lactam antibiotics 

as penicillins, cephalosporins, and to some extent carbapenems.  

The well-known -lactamase is TEM-1. The constructions of 

class A (TEM) fold enzyme involving an .  

The -Lactamase inhibitors affect the capability of the bacteria to inactivate 

-lactam antibiotic, and using them -lactam antibiotics by co-

administration are now the most effective procedures to fight a particular resistance 

mechanism.  

This work aimed to investigate, design by the aid of the computational 

docking study on both PBP (1qmf) and -lactamases TEM-1 (1pzo), and then after 

selecting the best compounds (depending on the docking results) four series of 

compounds were synthesized as new inhibitors for TEM- -lactamase:   

Series I and II: -lactamase inhibitors, 

-lactam ring (four compounds with 1,3,4-oxadiazole-2- 

thion  moiety and eight compounds with 2-Aryl thiazolidine-4-carboxylic acids 

moiety. 

Series III: larger molecules, having monobactam ring, these fourteen compounds 

were synthesized from reaction of Schiff bases with acid chlorides. 
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Series IV: -

lactam ring, these ten amide compounds prepared by the reaction of acid chlorides 

with the amino antibacterial agents. 

 The docking results showed that as the hydrophobic substitutions increases 

in the tested compounds the scores will increases too. The tested compounds and 

mainly those with hydrophobic substitutions were bound variably in the region 

located between H10, H11 and H12 helices of TEM-1, which indicates that the 

pocket are mostly hydrophobic in nature 

The success of synthetic reactions was recognized by following up the 

characteristic physical properties as melting point and Rf value, while a chemical 

structure of each of the synthesized compounds was confirmed by analyzing its 

FTIR, 1H-NMR and 13C-NMR spectra. 

The antibacterial activities of synthesized compounds were tested in vitro 

-lactamase G(+)ve and G(-)ve pathogenic bacteria, in addition  

to test their -lactamases activities and comparing them with that of clavulanic 

acid as a co-inhibitor with amoxicillin. 

The ten compounds (Ox3, Tz5, Tz7, Tz8, Mb1, Mb4, Mb9, Mb10, Mb14 

and Ad3) -lactamase inhibitory activities against E. coli species, 

resembling or in all cases more than that of clavulanic acid, although all of them 

have no antibacterial activities. It is worth noting that all these compounds possess 

one or more than one hydrophobic moiety in their structures.  

On the other hand, the six compounds Ox4, Ad4, Ad5, Ad6, Ad7 and Ad8 

which also possess hydrophobic properties with a good -lactamase activities 

against E. coli species, but it maybe interfered with their antibacterial activity. As a 

result, these compounds -lactamase at low 

concentration and antibacterial at higher one.  
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