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Abstract

The study involved the synthesis of a number of heterocyclic
compounds derived from selected amine compounds, along with the
evaluation of their biological activity. The synthetic procedures were
carried out through the following pathways:

The first pathway: This pathway began with the synthesis of Schiff
bases G1-G3 via an equimolar condensation reaction between
para-diamino diphenylmethane and substituted benzaldehydes in
absolute ethanol at room temperature, yielding azomethine-
functionalized compounds, which served as precursors for
subsequent reactions. These Schiff bases were then converted to
tetrazole derivatives G4—G6 by reaction with sodium azide in THF
at 60°C. Further transformation of these bases into thiazolidine
derivatives G7-G9 was achieved through their reaction with
thioglycolic acid in the presence of anhydrous zinc chloride as a
catalyst. Subsequent reactions of the Schiff bases with phthalic
anhydride led to the formation of benzooxazepine derivatives G13—
G135, while their reaction with maleic anhydride yielded oxazepine
derivatives G16—G18. Finally, the Schiff bases underwent
cycloaddition reactions with chloroacetyl chloride and
triethylamine to form azetidine derivatives G19—-G21.

The second pathway: This pathway involved the preparation of the
novel heterocyclic compound G10 through the reaction of para-
diamino diphenylmethane with ammonium thiocyanate in glacial
acetic acid and bromine, yielding a bis-thiazole diamine compound.
The monomer terephthaloyl chloride G11 was synthesized from
terephthalic acid and thionyl chloride under anhydrous conditions.
The coupling of G10 and G11 in dry DMF and in the presence of
pyridine afforded the amide-based polymer G12. Additionally,
Schiff bases were reacted with hydrazine hydrate in ethylene glycol
followed by treatment with concentrated hydrochloric acid to yield
linear nitrogen-rich polymers G22-G24.

The third pathway: This pathway encompassed a series of reactions
starting with the synthesis of benzimidazole derivative G25 via the
condensation of o-phenylenediamine with acetic acid, followed by
oxidation using potassium dichromate under acidic conditions to
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yield G26. The tetrazole precursor G27, a nitroaryl azide, was
synthesized from 4-nitroaniline through diazotization and azidation
using sodium nitrite and sodium azide. A multicomponent reaction
involving G26, G27, and appropriate substituted anilines in dry
toluene produced tetrazole derivatives G28 and G29, featuring
fused imidazole and tetrazole functionalities.

The fourth pathway: This pathway focused on a sequence of reactions
starting with the condensation of o-phenylenediamine and
thioglycolic acid to yield compound G30, followed by alkylation
using ethyl bromoacetate and potassium carbonate to afford G31.
Further reaction with hydrazine hydrate produced the hydrazide
G32. Subsequent condensation of G32 with substituted
benzaldehydes resulted in hydrazone derivatives G33—G35, which
were then treated with dry HCIl gas in amyl alcohol to give the
fused phthalazine derivatives G36—G38, containing tricyclic
frameworks with amide and nitrogen functionalities.

The fifth pathway: This complex pathway involved the reaction of
benzidine with isothiocyanate derivatives (butyl and phenyl) to
yield thiourea compounds G39 and G40, which were subsequently
oxidized with mercuric oxide to afford carbodiimide intermediates
G41 and G42. These intermediates were reacted with salicylic acid
to produce benzoxazine-quinazoline derivatives G43 and G44. In
parallel, reaction with anthranilic acid yielded quinazoline-2,4-
dione derivatives G46 and G47. Finally, thermal acid treatments of
G43 and G46 gave the ring-opened compounds G45 and G48,
characterized by dual oxazine-dione frameworks with high electron
density.

The synthesized compounds were characterized using Fourier-transform
infrared spectroscopy (FT-IR) to identify functional groups, and
nuclear magnetic resonance spectroscopy (‘H-NMR and *C-NMR)
to confirm the structural formulas, utilizing advanced
instrumentation at the University of Mosul and University of
Basrah. Melting points were determined to assess compound
purity, and thermogravimetric analysis (TGA) was employed to
evaluate the thermal stability of selected polymers.



The antibacterial activity of selected compounds including G12, G14,
G19, G25, G28, and G31 was evaluated against two bacterial
strains. Some compounds showed notable inhibition zones,
indicating promising potential as future antibacterial agents,
particularly compounds G19 and G25.
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