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Abstract

Metal oxide nanoparticles have been receiving considerable attention for their potential applications in optoelectronics, nano
sensors, nano devices, nano electronics, information storage and catalysis. An efficient protocol is developed for the synthesis
of 2-aminothiazole from chloroacetaldehyde using zinc oxide nano particleschloramine -T reagent catalytic system. The zinc
oxide nanoparticles were characterized by using ultraviolet spectroscopy and FT-IR spectroscopic study, EDX and SEM. In
the present study, ZnO/Chloramine-T has been introduced as new, mild, stable and excellent catalytic system for the
synthesis of 2-aminothiazole from thiourea, which has an important role in synthetic and medicinal chemistry.

INTRODUCTION

The majority of the present discussions, definitions, and attention is focused on nanotechnology, despite the
fact that the scientific community is interested in the topic of nanoscience.[1-3] Thus, it symbolizes a wide idea
that demonstrates how man's never-ending quest for knowledge has culminated. possibility of caliber. The
definition of a nanotechnology is the usage of atoms and molecules to generate useful structure at the
nanoscale, which has practical applications. "Technology on the nanoscale" is the most basic definition of
nanotechnology, Systems and materials related to nanotechnology have parts and structures that, due to their
nanoscale size, exhibit innovative, greatly improved chemical, physical, and biological properties, processes,
and phenomena[4-6].

Aminothiazole

Heterocyclic compounds are extremely valuable due to their numerous applications. A significant number of
heterocyclic compounds containing nitrogen and sulphur are employed as medicine in various therapeutic
goals. [7-9] Thiazole is a significant pharmacophore in the drug research and development processes. There are
numerous substituted thiazole-containing heterocycles with antibacterial, anti-cancer, anti-inflammatory, and
anti-HIV activity.[10-12]

N-Halo Compouds

It takes skill and difficulty to use reagents to create unique synthetic processes in organic chemistry. Because
of this, major efforts have been undertaken over the years to create new reagents that can lessen the drawbacks
of those now in us. [13-16] N-halo compounds are adaptable chemicals that have been exploited as potentially
reactive intermediates in many organic synthesis processes.

Materials And Methods

Zinc oxide nanoparticle (ZnO NPs) synthesis:

A solution was prepared by dissolving 0.7g of zinc sulfate and 0.2g urea in 100ml distilled water. In a separate
beaker,1g of NaOH solution was prepared by dissolving in double distilled water. Then on combination, the
solution turned bluish white colour and the solution was kept in microwave oven for 5 minutes and the white
nanoparticle got settled which indicated the formation of ZnO nanoparticles. The nanoparticles obtained has
been dried in hot air oven at 60 °C for an hour.

Synthesis of 2- aminothiazole:

A mixture of acetaldehyde(0.5equiv.), and chloramine-T, zinc oxide nanoparticles in CH30OH(2ml) at 65°C
was stirred for 1 hour. Then thiourea (0.5equiv.) was added to the mixture and was stirred for 1 hour. After
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completion of reaction, the reaction mixture was filtered off and the filtrate was washed by sodium bicarbonate
solution and brine extracted with ethyl acetate. The organic layer was separated out followed by drying using
anhydrous sodium sulfate and concentrated under reduced pressure to afford the precipitate. The solid
obtained was crystallized from a mixture of water or ethanol.

RESULTS AND DISCUSSION

The ZnO nanoparticles was characterized by UV-Visible spectral studies, Fourier Transform, Infra-Red spectral
analysis, Scanning Electron Microscope (SEM) and Energy Dispersive X ray spectroscopy (EDAX).
CHARACTERIZATION OF ZINC OXIDE NANOPARTICLES

5.1.1UV-VISIBLE spectral analysis of zinc oxide NPs:

UV-Vis spectroscopy is widely accepted for examining size and shape-controlled nanoparticles in aqueous
solutions. The UV-Vis spectrum of ZnO-NPs showed two peaks at 355.45nm, 1.330nm, and 360nm,1.328nm.

Fourier Transform Infra-Red spectral analysis of 7nO NPs:
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Fourier Transform Infra-Red spectral analysis of ZnO NPs has been carried out. The FT-IR spectra of
ZnO nanoparticles has been investigated in order to discover the probable biomolecules responsible for
capping and efficient stability of the produced ZnO nanoparticles.
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Scanning Electron Microscopy(Sem)
The SEM analysis was used to determine the structure of the reaction products formed . SEM image was
shown to have individual zinc particles as well as number of aggregates. The SEM image showed the range from
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07 - 87nm spherical shape nanoparticles formed with the diameter range 200nm. Most of the scattered
nanoparticles scattered has been observed under SEM.

200 nm EHT = 10.00 kV Signal A= SE1 Date 4 Apr 2023
 — WD = 9.0 mm Mag = 45.00 K X Time :10:21:01

EDAX Observation of Zinc Oxide Nanoparticle

The elemental spectrum shows distinct peaks for zinc and oxygen, with a composition of 48.57%, indicating
that the synthesized zinc oxide nanoparticles are largely free from impurities. The elemental composition of
ZnO NPs is confirmed by the EDAX analysis of zinc oxide nanoparticles. The amount of oxygen and zinc in

ZnO NPs were individually quantified by EDAX analysis.
Full scale comnts. 3582
Integral Counts: 82252
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Mechanism For The Synthesis Of 2-Aminothiazole From Zinc Oxide Nano Particles- Chloramine-T
Catalytic System:

A proposed mechanism for the production of 2-aminothiazole is presented in below. ZnO nanoparticles as the
catalyst can activate the acetaldehyde to enolize through coordination to the oxygen atom of carbonyl group
and accelerate the chlorination of alpha position by Chloramine-T (C). Furthermore, the catalyst can
participate in the conversion of (D) to (E). The chlorinated acetaldehyde react with carbamimidothioic acid
species (E) and result in 2-oxo-2-phenylethyl carbamimidothioate intermediate (G). The catalyst participates in
this nucleophilic substitution by coordination to the oxygen of carbonyl group. Finally, ZnO nanoparticles
promote dehydrogenation of (G) and followed by the neutralization of (H) gives 2-aminothiazoles (I).
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CONCLUSION

In the present study, 2-aminothiazole is synthesized from acetaldehyde using zinc oxide nano particle-
chloramine-T catalytic system. The synthesized zinc oxide nanoparticle is characterized by UV, IR and SEM
analysis. A suitable mechanism is proposed for the synthesis of 2-aminothiazole. A novel and efficient catalytic
system comprising ZnO and Chloramine-T has been developed for the synthesis of 2-aminothiazole from
thiourea. This system is mild, stable, and offers excellent catalytic performance, highlighting its potential
significance in synthetic and medicinal chemistry.
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