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Abstrac

In this study, a variety of heterocyclic compounds were synthesized,

including several four-membered rings such as substituted azetidin-2-ones, five-
membered rings such as substituted thiazolidines, thiadiazoles, tetrazoles,
pyrazolones, oxadiazoles, and triazoles, as well as six-membered rings like
substituted oxazines. Additionally, a group of seven-membered heterocycles,

represented by substituted oxazepines, was also prepared.

Organic Synthesis Pathways:

Pathway I: This pathway involved synthesizing of benzothiazole
derivative from the reaction of 2-aminothiophenol with 4-hydroxy
benzaldehyde in absolute ethanol, which was used to synthesizing the
ester derivative of benzothiazole (A;) through the reaction of compound
(A) with a-bromoethyl acetate, prepared hydrazide derivative (Ajz) from
the reaction ester derivative (A;) with hydrazine hydrate, Following this,
the synthesizing of an oxadiazole-2-thiol derivative (A4) was achieved by
reaction hydrazide (Aj3) with carbon disulfide (CSL!) in alcoholic solution
of potassium hydroxide, The oxadiazole-2-thiol (A4) was then reacted
with hydrazine hydrate to yield the -N-amino-triazole-2-thiol (As),
additionally, the thiadiazine derivative (A¢) was prepared from the
reaction of triazole derivative (As) with a-chloroacetyl chloride, and the
compound 3,1-oxazine-4-one (A47) was synthesized from the reaction of
ester derivative (A;) with anthranilic acid.

Pathway II: This pathway involved the use of hydrazide compound (Aj;)
to synthesizing both the N-amino- triazole derivative (A7) by treating it
with distilled water, and the Pyrazolone derivatives (As—Ay) through its
the reaction with 1,3-dicarbonyl compounds, furthermore, the pyrazole
derivative (Ajo) was synthesizied from the reaction of hydrazide (A;)
with acetylacetone, Several hydrazone derivatives (Aj;1—A;3) were
prepared from the reaction of hydrazide compound (A;) with number of
substituted benzaldehydes, and the thiosemicarbazide derivative was



synthesized from the reacthion of hydrazide (A;)  with phenyl
isothiocyanate.

Pathway III: In this pathway, the thiosemicarbazide derivative (A 4) was
subjected to cyclization through its the reaction with number of different
reagents and catalysts such as sodium hydroxide solution, concentrated
sulfuric acid, mercury (II) oxide, and hydrazine hydrate. These reactions
led to the formation of several heterocycles, including a triazole-2-thiol
(Ais), an oxadiazole (Aj), a thiadiazole (A7), and another triazole (A;s).
Furthermore, the thiazole-2-ylidene compound (Ay) and thiazolidin-2-
ylidene compound (A,) were synthesized by reacting thiosemicarbazide
(A14) with benzyl bromide and a-chloroacetyl chloride, respectively.

Pathway IV: In this step, oxadiazole derivatives (Aj—Ay;) were
synthesized by intramolecular cyclization of hydrazones (A;;—A;3) in the
presence of lead dioxide. Thiazolidine (A,4—Ays), tetrazole (Azp—Asz), and
oxazepine derivatives (As;—Asg) were also obtained by reacting the
hydrazones with thioglycolic acid, a-chloroacetyl chloride, sodium azide,
and cyclic anhydrides such as maleic and phthalic anhydride,
respectively.

Pathway V: This pathway involved the synthesis of oxazine-4-thione
derivatives (Aso—Ay4;) from the reaction of 4-(benzothiazol-2-yl) phenol
(A;) with acid chlorides derivatives using a nanocatalyst (ZnO),
Additionally, benzoxazine derivatives (A4—A4s) were synthesized from
the reaction 4-(benzothiazol-2-yl) phenol (A;) with aromatic amine
derivatives using (ZnOCl,).

Pathway VI: This pathway involved the synthesizing of propyl creatinine
phosphate catalyst linked to silica-iron oxide by combining iron oxide
with silica to form a magnetic core coated with silica, the surface was
then modified with an organic compound containing a chlorine group,
followed by the introduction of creatinine onto the surface, subsequently,
chloro sulfonic acid was added to the surface to enhance the acidity of the
synthesized catalyst, which was then treated with phosphoric acid to
provide the surface with phosphate groups.

Pathway VII: The prepared nanocatalys was applied in the synthesis of
benzothiazole derivative (A,), hydrazide derivative (Aj), and 1,3-oxazine
derivative (Ay47), as a lewis acid to facilitate the removal of a water



molecule,these reactions were characterized by their rapidity and high
yield of products.

Biological section

The biological activity of several synthesized compounds was tested
against two types of bacteria : (Staphylococcus aureus and Escherichia
coil), using the disk diffusion method, compounds (A;, Ajs, Aig, Aszo)
exhibited the highest inhibitory activity at high concentrations, whihe
compounds (Ag, Ajg, Ao, Az7, Age) showed no inhibitory activity at either
high or low concentrations.
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