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Abstract

The vibrational spectra of Pentylenetetrazole (PTZ) have been recorded in the regions
4000—400 cm'for FT-IR and 3500—-100 cm' for FT-Raman. The molecular structure. geometry
opumization. vibrational frequencies were obtained by the density functional theory (DFT) using
B3LYP method with 6-31G and 6-311+G basis sets. The complete assignments were performed on
the basis of the potential energy distribution (PED) of the vibrational modes, calculated and the
scaled values were compared with experimental FT-IR and FT-Raman spectra. The HOMO and
LUMO energy gap reveals that the energy gap reflects the chemical activity of the molecule. The
dipole moment (u), polanzability (a). anisotropy polarnizability (Aa) and first hyperpolarizability
(Pwx) of the molecule have been reported. Information about the size, shape. charge density
distribution and site of chemical reactivity of the molecule has been obtained by molecular
electrostatic potential (MEP).
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Introduction

The biological potential molecule Pentylenetetrazole (PTZ) is a tetrazole derivative and
inhibitor of the y aminobutyric acid (GABAA) and its receptor complex[1.2]. PTZ is a convulsing
agenmt used for inducing seizures. It can traverse the blood-brain barrier[3].As well as
Pentylenetetrazole has been used to induce seizures in zebra fish larvae[4], mice[5], and male wistar
rats[6]. This extensive applications of tetrazoles derivatives stimulated research in areas such as the
reactivity of various tetrazolyl derivatives and the design of synthetic methodologies. In these
studies., the molecular structure. vibrational spectra and HOMO-LUMO energy gap of
Pentylenetetrazole (PTZ) were investigated by a concerted approach using matrix isolation
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ABSTRACT

The spectra of 5(4 methyl phenyDtetrazole (5MPT2Z) have been recorded in the regions 4000400 cm " for
FT-IR and 3500-100 cm* for FT-Raman. The geometlry optimization. vibrational frequencies wwere
obtained by the density functional theory (DFT) using B3LYP method with 6-31G and 6-311+G basis sets.
The complete assignments vwere performed on the basis of the potential energy distribution (PED) of the
wvibrational modes, calculated and the scaled values were compared with experimental FT-IR and FT-
Raman spectra. The HOMO and LUMO energy gap reveals that the energy gap reflects the chemical
activity of the molecule. The dipole moment (u), polarizability («x), anisotropy polarizability (A«x) and first
hyperpolarizability (3:=) Of the molecule have been reported. Information about the size, shape., charge
density distribution and site of chemical reactivity of the molecule has been obtained by molecular
electrostatic potential (MEP)
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INTRODUCTION

Tetrazole-related molecules have attracted considerable attention due to their biological activities. The synthesis of
new members of this family of ligands is an important direction in the development of modern coordination
chemistry [1.2]. Tetrazole compounds have a wide range of applications in coordination chemistry. medicinal
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Abstract

Novel multifunctional inorganic nanocomposites have enhanced the biocidal activity, towards bacterial and cancer discases,
which was useful for biomedical applications in healthcare industries. The critical parameter in preparation of multifunctional
biocidal nanocomposites consists of several advnnlagcs such as low cost. 11 size, 11 yield. propertics,
biocompatibility, multifunctionality, contr i . and reduci the toxicity levels of materials. The multifunctional biocidal
zinc oxide (ZnO)-titanium dioxide (T|O~)—graphcnc oxide (GO)»—ZTGO site was pl d via facile
one-pot precipitation process. The XRD analysis revealed that ZTGO nanocomposnes exhibit | hexagonal structure phase

formation. From the morphological analysis. the prepared ZTGO nanocomposites exhibited GO

were d d with

ZnO-TiO,; nanoflakes structure with m distr

EDX

plays the pr of carbon (C). nitrogen (N).

zinc (Zn), titanium (Ti). and oxygen (O) for ZTGO na

ively. The FTIR results confirmed that ZTGO

samples have some oxygen-containing functional groups nnd defect sites. and. as a result, revealed a strong interaction

between GO, TiO,, and ZnO ials. The 1

oxygen vacancies found to be S00 and 527 nm. rcspcc(ivcly. and thus r
radicals against the biocidal activities. The antibacterial potential of the ZTGO nanocomposites achleved agmnsl S. aureuns
and E. coli, results were showed that the ZTGO more antibacterial activity as d

(PL) spectrum of ZTGO nanocomposites exhibited
can be ible for the production of active

amoxicillin

d to the

The morphological changes of ZTGO nan posit 1 E. coli bacterial cell membrane observed by SEM analysis.
The anticancer activity of the ZTGO nano. ites was d in liver cancer cells (A549) and ICs, valuc was observed
at 52.72 pg/mL. From this work. we believed that prepared ZTGO posites are a p ially important material for

healthcare applications.

Keywords ZnO-TiO,-GO nanocomposites -

1 Introduction

In recent decades. the multidrug-resistant bacterial (MDR)
infection has caused potentially increased noticeably over
the last few years [4] and [23]. These results in increased
usage of antibiotic agents in the healthcare industry. But
MDR strains have developed their immunity to neutralize

Biocidal activity - XRD - FESEM - PLL

long-term stability, and low-cost materials treatment against
MDR bacterial infections. Other important discases world-
wide |< P < H hall i at the same time

i d are d by the health system.
To diagnose and treatment of cancer cells various methods
such as Radiation Therapy. Surgery. and Chemotherapy
[15. 17] and [18]. These methods are high risk. more side

the biocidal action of antibiotics, and due to overcoming cffects. and high costs. To this probl developed

these probl S hers have to develop a novel method. advanced healthcare material, it’s maybe inexpensive tools.

diagnosis drug are less-toxic and negligible risk factors to

— the normal cells. Nanoscience and nanotechnology can be

B2 M. K. Murali h ! 1 d higher prosp to cure the antibacterial and anti-
muralimk 1970@ gmail.com = < S

cancer mulufunc 1 ials for ad clinical

applications [13].
The inorganic metal oxide nanon\alenals have greal atten-
tion for wide applications i ial. s
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