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Abstract

In this research, a number of heterocyclic compounds were synthesized using

various nanocatalysts through two main approaches:
First Approach:

A set of nanocatalysts were prepared using graphite and locally produced
activated carbon from asphalt, along with some polymeric materials. The
catalyst (GO-Si-Pr-Creatine-SO3; H) was synthesized through multiple steps.
Initially, graphite was oxidized using strong oxidizing agents to produce
graphite oxide, which was then functionalized with 3-chloropropyl
trimethoxysilane to yield silanized graphene oxide. Subsequently, the amino
acid creatine was immobilized on the silanized graphene oxide. This catalyst
was employed in reactions involving dimedone and 2-aminoquinoline
carbaldehyde, as well as in the synthesis of pyrimido[2,1-b]benzothiazole

derivatives and 1,4-dihydropyridine compounds.

The second catalyst, Fes O, /C, is composed of iron oxide nanoparticles
supported on activated carbon. It was prepared by oxidizing activated carbon
using strong oxidizing agents to yield oxidized activated carbon, which was
then loaded with Fes O, nanoparticles via a co-precipitation method. This
catalyst was applied in the synthesis of pyrimido[2,1-b]benzothiazole and
dihydropyridine derivatives.

Second Approach:

This includes several pathways:

« Pathway 1: Quinoline carbaldehyde and 1,8-naphthyridine carbaldehyde
derivatives (Ajz, A4) were synthesized and reacted with ammonia gas to

produce 2-aminoquinoline carbaldehyde and 2-amino-1,8-naphthyridine
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carbaldehyde (As, Ag). These were then reacted with dimedone using the
prepared catalyst to yield dihydrobenzonaphthyridine and
dihydrobenzopyridine-naphthyridine derivatives (A7, Ag). A number of
imine (Schiff base) compounds were also synthesized via condensation
with substituted anilines (A¢—A3).

o Pathway 2: Pyrimido[2,1-b]benzothiazole derivatives (Ajo—A,;) were
synthesized and subsequently reacted with aldehydes to produce a.,p-
unsaturated compounds (A,,—Aj), from which a series of heterocyclic
compounds were derived, including:

Pyrazolines (A31—As3), phenylpyrazolines (Asz4—Asg), carboxamide
pyrazoles (As—Aszq), carbasemicarbazide pyrazoles (A —Ayg),
aminopyrimidines (A4ys—Ays), pyrimidinethiones (A4—Ayg), oxazolines
(A49—As), and thiazepines (As;—Asy).

o Pathway 3: Pyrimido[2,1-b]benzothiazole esters (Ass—As;) were
synthesized and converted into corresponding hydrazides (Ass—Ag).
These were used to prepare hydrazone derivatives (Ag—Ag,) by reaction
with aldehyde (A,). Thiosemicarbazide derivatives (Ag—Ag) Wwere
synthesized through reaction with phenyl isothiocyanate. Further,
thiazolidin-4-ones (Ag;—Ags) Were obtained via reaction with thioglycolic
acid, while tetrazole derivatives (Ags—Ags) Were synthesized using sodium
azide.

« Pathway 4: Dihydropyridine esters (A;p—A7;) were prepared in a one-pot
reaction involving substituted benzaldehydes, ethyl acetoacetate, and
ammonium acetate. These esters were converted into hydrazides (A;,—
A7;) using hydrazine hydrate. The hydrazides were then employed to
synthesize hydrazones (A.;—A7s), and subsequent reaction with
thioglycolic acid led to the formation of thiazolidin-4-ones (A7s—A77).
Additionally, thiosemicarbazide derivatives (A;s—A7) were obtained

through reaction with phenyl isothiocyanate.
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All synthesized compounds were characterized using Infrared Spectroscopy
(IR), and selected compounds were further analyzed by Nuclear Magnetic
Resonance ('H NMR) and Carbon-13 .The nanocatalysts were characterized
using Fourier-Transform Infrared Spectroscopy (FT-IR), Energy Dispersive X-

ray Spectroscopy (EDX), Scanning Electron Microscopy (SEM), and X-ray
Diffraction (XRD).
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