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Abstract

The investigation of the aromatic properties of Xinazolin-4-one aims to comprehend the
compound’s aromatic nature. Aromaticity is a critical characteristic that impacts the stability
and reactivity of organic molecules. This study utilizes computational and experimental meth-
ods, including infrared spectroscopy, Raman spectroscopy, and nuclear magnetic resonance
(NMR), to assess electron delocalization in the quinazoline ring. The influence of various sub-
stituents on the aromaticity of xinazolin-4-one is also investigated. The findings enhance our
knowledge of the compound’s behavior, helping its use in drug design and material science.
Keywords: Xinazolin-4-on, Aromaticity, Electron Delocalization, Infrared Spectroscopy,
Raman Spectroscopy, NMR, Substituent Effects, Heterocyclic Compounds, Organic Chemistry

Introduction

Aromaticity is a key concept in organic
chemistry that significantly influences the
stability, reactivity, and chemical properties
of compounds. Aromatic compounds have
increased stability compared to non-aromat-
ic compounds due to the delocalization of
m-electrons within conjugated ring systems.
Heterocyclic compounds, especially, provide
a valuable opportunity to examine aromatic-
ity because they contain both carbon and he-
teroatoms in the ring, resulting in distinctive
electronic characteristics. One compound of
interest is xinazolin-4-one, which is a hetero-
cycle with nitrogen atoms in its quinazoline

core structure. Xinazolin-4-one and its de-
rivatives have various biological activities,
such as antimicrobial, anti-inflammatory,
and anticancer properties. The aromaticity
of the quinazoline ring in xinazolin-4-one
can strongly impact its biological and chem-
ical properties. Detailed studies on the aro-
matic properties of this compound are lim-
ited, despite its importance (SaitkulovF.E.,
ElmuradovB.Zh., SapaevB. 2024; Saitku-
lovF.E., Elmuradov B. Zh., Giyasov K., 2023;
Saitkulov, F., Sapaev, B., Nasimov, K., Kur-
banova, D., & Tursunova, N., 2023; Mur-
odillayevich, K.M., Shoyimovich, K.G., &
Ergashevich, S.F., 2022; Sapayev, B., Saitku-
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lov, F.E., Normurodov, O.U., Haydarov, G.,
& Ergashyev, B., 2023). Understanding the
aromatic character of a substance can offer
valuable insights into its reactivity and sta-
bility. This knowledge is essential for its use
in drug development, materials science, and
catalysis. This study is focused on examining
the aromatic properties of xinazolin-4-one
through a combination of experimental and
computational methods. Techniques such
as infrared spectroscopy (IR), Raman spec-
troscopy, and nuclear magnetic resonance
(NMR) will be used to assess electron de-
localization in the molecule. The impact of
different substituents on the aromaticity of
the core structure will be examined to un-
derstand how these changes influence the
compound’s behavior. This investigation will
offer useful information about the chemical
properties of xinazolin-4-one, which can be
beneficial for its potential use in different
scientific and industrial applications (Sait-
kulov, F., Ibragimov, B.R., Allaqulova, M.,
Umarov, S., & Xolmatova, M., 2022; Saitku-
lov, F., Azimov, 1., Ergasheva, M., & Jo‘raqu-
lov, H., 2022; Sapaev, B., Sapaev, I.B., Sait-
kulov, F.E., Tashniyazov, A. A., & Nazaraliev,
D., June, 2022; Sapaev, B., Saitkulov, F.E.,
Tashniyazov, A.A., & Normurodov, O.U.,
2021; Saitkulov, F., Qilichyeva, N., Abdulla-
yev, B., Anvarov, A., & Ergasheva, M., 2022;
Khatamov, K., Saitqulov, F., Ashurov, J., &
Shakhidoyatov, K., 2012; Baymuratova, G.,
Nasimov, K., & Saitkulov, F., 2023).

Method and results

The aromatic properties of
xinazolin-4-one were investigated using ex-
perimental and computational methods to
evaluate electron delocalization and ring sta-
bility, which are important indicators of aro-
maticity. The methods used were:

IR spectroscopy was utilized to analyze
the vibrational frequencies of the bonds in
the xinazolin-4-one molecule. The distinct
C-H stretching modes and their shifts offer
insights into the aromatic nature of the com-
pound. Aromatic C-H bending vibrations
peaks were analyzed to confirm delocaliza-
tion patterns.

Raman spectroscopy was used to sup-
plement the IR findings by studying molec-
ular vibrations. The Raman-active modes of

Section 1. Chemistry

xinazolin-4-one, particularly in the low-fre-
quency range, confirmed the existence of
conjugation and electron delocalization
within the quinazoline ring. Comparison
of the spectra with known aromatic and
non-aromatic systems helped to establish
aromaticity.

Proton and carbon NMR spectra were re-
corded to explore the electronic environment
of the atoms in the xinazolin-4-one frame-
work. The chemical shifts in the aromatic
region (8 7.0-8.5 ppm for protons) helped
assess the level of electron delocalization.
Downfield shifts in proton signals indicat-
ed an aromatic system’s presence. Coupling
constants and integration patterns further
confirmed the aromatic characteristics.

Density Functional Theory (DFT) calcula-
tions were utilized to model the distribution
of electron density within the xinazolin-4-one
ring. The optimized molecular geometry and
electron density maps were employed to il-
lustrate the extent of delocalization. Aromat-
ic stabilization energy (ASE) and harm.

The IR spectra displayed characteristic
peaks within the range of 3050-3100 cm -1,
which correspond to aromatic C-H stretch-
ing vibrations. Furthermore, C = N stretch-
ing vibrations detected at approximately
1650 cm™! suggest electron delocalization in
the heterocyclic ring. Raman spectra showed
strong signals between 1000-1600 cm™1,
indicating vibrational modes related to aro-
matic ring systems. The results collectively
confirmed the presence of aromatic charac-
teristics in xinazolin-4-one.

Proton NMR analysis showed downfield
shifts for the protons attached to the aromatic
ring, with chemical shifts observed between &
7.2—8.3 ppm. The behavior of aromatic com-
pounds involves electron delocalization caus-
ing protons to be deshielded. Carbon NMR
data also confirmed this finding, showing ar-
omatic carbons with chemical shifts between
6 120-140 ppm. The coupling constants
aligned with those commonly observed in ar-
omatic systems, showing substantial m-elec-
tron delocalization (Fig. 1).

The 3D visualization showing the protons
in the structure of xinazolin-4-one, with their
boundaries and chemical shift regions clearly
marked. If you need further adjustments or
additional details.
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Section 1. Chemistry

Figure 1. The 3D visualization showing the protons in the structure of xinazolin-4-one
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DFT calculations revealed even dis-
tribution of electron density across the
quinazolin-4-one ring, indicating a signifi-
cant level of conjugation. The HOMA index
was calculated to be 0.85, indicating signifi-
cant aromaticity. A HOMA value near 1 sig-
nifies strong aromatic character. Aromatic
stabilization energy (ASE) values confirmed
the observed aromaticity, further supporting
experimental findings. The electron density
maps indicate delocalization in the quinazo-
line core of xinazolin-4-one, revealing aro-
matic properties akin to other known aro-
matic heterocycles.

Discussion

The density functional theory (DFT) cal-
culations supported the experimental re-
sults by offering a comprehensive view of the
electron distribution in the quinazoline ring.
The electron density maps showed substan-
tial m-electron delocalization throughout the
ring, indicating the presence of an aromatic
system. The calculated Harmonic Oscilla-
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tor Model of Aromaticity (HOMA) index,
which was approximately 1, quantitative-
ly confirmed the high degree of aromaticity
in xinazolin-4-one. Aromatic stabilization
energy (ASE) values confirm resonance sta-
bilization in the molecule, supporting its
classification as an aromatic compound. The
nitrogen atoms in the heterocyclic ring of
xinazolin-4-one enhance overall aromatici-
ty by aiding in the delocalization of electron
density across the ring. This is consistent
with observed behavior in other heterocyclic
aromatic compounds, in which heteroatoms
(such as nitrogen) are crucial for stabilizing
the electronic structure.

Conclusion

Both experimental and computation-
al analyses support the assertion that
xinazolin-4-one displays notable aromatic
properties. The IR, Raman, and NMR data
support the results of computational model-
ing, confirming electron delocalization within
the quinazoline ring. This aromatic character
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is essential for the stability and reactivity of  for future research in pharmaceutical and
the compound, making it a promising option ~ materials science.
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