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substituted benzaldehydes to afford imines (Schiff bases) (Fis_43). Starting
from these Schiff bases, several synthetic pathways were followed:

o Formation of azetidin-2-ones (Fss49) via reaction with a-
chloroacetyl chloride.

o Synthesis of thiazolidin-4-ones (Fsoss) through reaction with
thioglycolic acid.

o Production of tetrazole derivatives (Fs¢1) by reaction with sodium
azide.

o Preparation of oxazepine derivatives (F¢r—67) through reaction with
phthalic anhydride.

Third Chapter:

Compounds (N; ) were reacted with substituted anilines to produce
imines (Cgs—73), which were subsequently treated with thioglycolic acid to
yield Spiro thiazolidinone derivatives (Cq4-79).

Fourth Chapter:

In this chapter, o,f-unsaturated compounds (Nss) were reacted with
ammonium isothiocyanate to obtain tetramethyl xanthene-diisothiocyanate
(aryl-substituted) derivatives (Dsos1). These were further reacted with
substituted anilines to synthesize pyrimidine derivatives.

2. Applied Part:

The inhibitory activity of several synthesized compounds was
evaluated against two bacterial strains, one Gram-positive and the other
Gram-negative, namely Staphylococcus aureus and Escherichia coli, using
the agar well diffusion method.

In addition, the biological activity of a number of newly synthesized
compounds was investigated by evaluating their binding affinity toward
the protein (PDB ID: 4XH9) using molecular docking study. The results
indicated that some compounds exhibited low binding energy and strong
interactions with key amino acid residues at the active site of the protein,
suggesting their potential inhibitory properties.



Abstract

In this thesis, the compounds dimedone and 4-aminobenzoic acid were
employed as starting materials for the synthesis and study of several
heteropolycyclic compounds, including tetracyclic derivatives such as
azetidin-2-one derivatives, as well as a number of five-membered ring
compounds such as pyrazoline, isoxazoline, thiazolidinone, and tetrazole
derivatives. In addition, six-membered ring compounds (pyrimidinone and
thiopyrimidinone) and seven-membered ring systems including diazepine,
oxazepine, and thiazepine derivatives were synthesized.

The thesis is divided into two main parts:
1. Organic Part:

First Chapter:

This chapter involves the synthesis of 9-(aryl) xanthene-dione tetramethyl
(N12) via the condensation of dimedone with substituted benzaldehydes.
Compound (N, ») were subsequently used as a precursor for the design and
synthesis of a series of a,B-unsaturated compounds (N3 4 5) through reaction
with different substituted benzaldehydes. From these intermediates,
several synthetic pathways were accomplished:

o Reaction of compounds (Nss4s) with hydrazine hydrate,
phenylhydrazine, semicarbazide, and thiosemicarbazide afforded
pyrazoline derivatives (Ne_17).

o Treatment with hydroxylamine hydrochloride led to the formation
of isoxazoline compounds (Ng 2).

o Reactions with urea and thiourea yielded pyrimidinone and
thiopyrimidinone derivatives, respectively (N2;-2¢).

o Compounds (Ns45) were also reacted with o-phenylenediamine, o-
aminophenol, and o-aminothiophenol to give diazepine, oxazepine,
and thiazepine derivatives (N37-35), respectively.

Second Chapter:

This part describes the synthesis of 4-(benzazole-2-yl) aniline (Fs¢37)
through the reaction of p-aminobenzoic acid with o-phenylenediamine or
o-aminothiophenol. The obtained compounds were further reacted with
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