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Petroleum products are exposed to the environment, including atmospheric oxygen, numerous
microorganisms, during transportation, storage and exploitation. These factors use the components of petroleum
products as a reaction source and at the same time, interact with their transformation products, causing changes
in their chemical composition. As a result, this reduces the operational qualities of petroleum products, making
their effectiveness and long-term storage difficult. Considering the above, the antioxidant activity of (E,E)-3-(5-
bromo-2-hydroxyphenyl)-1-(4-hydroxy-2 methylphenyl)prop-2-en-1-on thiosemicarbazone was determined based
on the kinetic curves of cumene autoxidation. According to the obtained results, the rate coefficient (K7) of the
reaction of the studied compounds with cumyl peroxide radicals, the stoichiometric coefficient of the induction
period and the absorption kinetics of oxygen were determined. As a result of determining the induction period, it
was found that the studied compound has high activity against oxidation and is more effective than the widely
used 2,6-di-tert-butylphenol (ionol) in the industry.

Keywords: antioxidant, thiosemicarbazone, acetophenone, ionol, cumene

INTRODUCTION

The synthesis of polyfunctional compoundss based on phenols and the study of their
application areas are considered a promising direction. Phenolic compounds are of industrial
importance in the preparation of stabilizers, antioxidants, additives to oils and fuels,
corrosion inhibitors, etc. The large-scale production of structural polymers with high physical
and mechanical properties and special application areas based on phenols containing
unsaturated bonds in the side chain, as well as the use of such compounds as effective
materials in electronics, is an indicator of the importance of phenolic chemistry [1-5].

One of the application areas of phenols is the production of acetophenones, which have
a wide range of applications. It should be noted that the conversion products of
acetophenones are one of the rapidly developing areas of organic and petrochemical
synthesis. These compounds have wide application possibilities in the synthesis of
pharmaceutical, medical, heterocyclic, etc. substances. Chalcones are unsaturated aromatic
ketones, and numerous works on the chemistry of flavone-chromene-type derivatives based
on them are found. The indicated type of compounds are widely distributed in the plant
kingdom in nature, and their research in various fields began at the beginning of the last
century. However, despite this, interest in the indicated field has increased further and has
developed as one of the important objects of chemical synthesis. It should also be noted that
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chalcone and flavone-chromene-type compounds, in addition to antioxidant properties in the
living world, also play an important role in various physiological processes [6-10].

Taking these into account, the antioxidant properties of cresol-based acetophenone
thiosemicarbazone against cumene oxidation were studied.

EXPERIMENTAL

Measurement. *H NMR was recorded in DMSO-ds using a Bruker Avance 300 NMR
spectrometer (Germany, 300.13 MHz). The chemical shifts (8) are given in ppm and
referenced to residual solvent: 2.50 ppm (DMSO-dg) for *H. Multiplicities were abbreviated
as follows: s (singlet), m (multiplet).

Synthesis of (E,E)-3-(5-bromo-2-hidroksifenil)-1-(4-hidroksi-2 metilfenil)prop-2-en-1-on
thiosemicarbazone.

To a flask equipped with a reflux condenser, (E)-3-(5-bromo-2-hydroxyphenyl)-1-(4-
hydroxy-2-methylphenyl)prop-2-en-1-one (0.1 mmol), thiosemicarbazide (0.3 mmol), 0.3 ml
HCI as a catalyst dissolved in 50 ml ethanol were added and stirred in a water bath for 5
hours. After the reaction was completed, the mixture was cooled and added to ice; the
product was filtered and recrystallized in ethanol-water. Tmp = 228-230°C, yield ~59%.

'H NMR spectrum: (DMSO-dg, &, ppm.). 2.1 (s, 3H, CHs), 6.7-8.4 (m, 8H, arom. and
CH=CH), 8.6 (s, 1H, OH), 9.9 (s, 2H, NH2), 10.0 (s, 1H, OH), 10.9 (s, 1H, NH).
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RESULTS AND DISCUSSION

One of the important operational properties of fuels, lubricants and other petroleum
products is their oxidation resistance. Since the oxidation process reduces the quality and
service life of petroleum products, to prevent it and eliminate the possibility of negative
consequences. Organic compounds containing nitrogen-, oxygen- and sulfur atoms as
antioxidants are added to the petroleum products. Considering above, the antioxidant
properties of (E,E)-3-(5-bromo-2-hydroxyphenyl)-1-(4-hydroxy-2 methylphenyl)prop-2-en-1-
on thiosemicarbazone were studied.

The antioxidant activity of the investigated compound was determined based on the
kinetic curves of cumene autoxidation. As a result of determining the induction periods, it
was found that the studied compound has high activity against oxidation, and it is more
effective than 2,6-di-tert-butylphenol (ionol), which is widely used in industry.

An interesting fact is that investigated compound showed the highest results as the best
inhibitor against AChE and BchE and antibacterial activity against E.coli, K. pneumoniae
[11].

The strong inhibitor and antioxidant properties of the studied compound can be
explained by the simultaneous presence of aromatic ring, unsaturated bond, S-, Br atoms,
NH and phenol OH groups in the molecule.
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CONCLUSIONS

The antioxidant properties of (E,E)-3-(5-bromo-2-hydroxyphenyl)-1-(4-hydroxy-2
methylphenyl)prop-2-en-1-on thiosemicarbazone were studied. Obtained results have shown
that this compound is 2.7 times more effective against cumene oxidation than industry ionol.

REFERENCES

[1] Le, V.H.; Kim Lien, V.T.; Pham,V.T.; Tran, Q.T.; Thuy, P.T.; Yes, C.V.; Doanh, V.V.; Ha,
L.T.; Hanh, C.H.; Thao, P.N.; Luc, N.-Q. Effect of extended tr-conjugation on
photophysical characteristics of chalcone and cinnamylideneacetophenone, Mater. Sci.
Semicond. Process., 2023, 162, 107507, https://doi.org/10.1016/j. mssp.2023.107507

[2] Georgiou, N.; Katsogiannou, A.; Skourtis, D.; latrou, H.; Tzeli, D.; Vassiliou, S.; Javornik,
U.; Plavec, J.; Mavromoustakos, T. Conformational properties of new thiosemicarbazone
and thiocarbohydrazone derivatives and their possible targets, Molecules, 2022, 27 (8),
2537, https://doi.org/10.3390/molecules27082537

[3] Da, Silva.; J.G.; Perdig AO,C.C.H.; Speziali, N.L.; Beraldo, H. Chalcone-derived
thiosemicarbazones and their zinc(ll) and gallium(lll) complexes: spectral studies and
antimicrobial activity, J. Coord. Chem., 2013, 66 (3), p. 385-401,
https://doi.org/10.1080/00958972.2012.757762

[4] Hu, D.; Zhang, N.; Zhang, Y.; Yuan, C.; Gong, C.; Zhou, Y.; Xue, W. Design, synthesis
and biological activity of novel chalcone derivatives containing indole, Arab. J. Chem.,
2023, 16 (6), 104776, https://doi.org/10.1016/j.arabjc.2023.104776

[5] Yan, J.; Xu, Y.; Jin, X.; Zhang, Q.; Ouyang, F.; Han, L.; Zhan, M.; Li, X.; Liang, B.;
Huang, X. Structure modification and biological evaluation of indole-chalcone
derivatives as anti-tumor agents through dual targeting tubulin and TrxR, Eur. J. Med.
Chem., 2022, 227, 113897, https://doi.org/10.1016/j.ejmech.2021.113897

[6] Maciejewska, N.; Olszewski, M.; Jurasz, J.; Serocki, M.; Dzierzynska, M.; Cekala, K;
Wieczerzak, E.; Baginski, M. Novel chalcone-derived pyrazoles as potential therapeutic
agents for the treatment of non-small cell lung cancer, Sci. Rep., 2022,12 (1), 3703,
https://doi.org/10.1038/s41598-022-07691-6

[7] Constantinescu, T. Mihis, A.G. Two important anticancer mechanisms of natural and
synthetic chalcones, Int. J. Mol. Sci., 2022, 23 (19), 11595,
https://doi.org/10.3390/ijms231911595

[8] Elkanzi, N.A.A.; Hrichi, H.; Alolayan, R.A.; Derafa, W.; Zahou, F.M.; Bakr, R.B. Synthesis
of chalcones derivatives and their biological activities: a Review, ACS Omega, 2022, 7
(32), p. 27769-27786, https://doi.org/10.1021/acsomega.2c01779.

[9] Madbouly, E.; Lashine, E.-S.; Al-Karmalawy, A.; Sebaiy, M.; Pratsinis, H.; Kletsas,;
Metwally, D.K. Design and synthesis of novel quinazolinone-chalcone hybrids as
potential apoptotic candidates targeting caspase-3 and PARP-1: in vitro, molecular
docking, and SAR studies, New J. Chem., 2022, 46, p. 22013-22029,
https://doi.org/10.1039/D2NJ04053K.

[10] $Senol, H.; Ghaffari-Moghaddam, M.; Bulut, $.; Akbas, F. Kose, A.; Topcu, G.
Synthesis and anticancer activity of novel derivatives of a,3-unsaturated ketones based
on oleanolic acid: in vitro and in silico studies against prostate cancer cells, Chem.
Biodivers, 2023, 20 (9) e202301089, https://doi.org/10.1002/cbdv.202301089.

[11] Farzaliyeva, A.; Senol, H.; Taslimi, Parham,.; Cakir Furkan.; Farzaliyev, V.
Sadeghian, N.; Mamedov, |.; Sujayev, A.; Maharramov, A.; Alwasel, S.;'Gulgin, I.
Synthesis and biological studies of acetophenone-based novel chalcone,
semicarbazone, thiosemicarbazone and indolone derivatives: Structure-Activity
relationship, molecular docking, molecular dynamics and kinetic studies, J. Mol. Struc.,
2025, 1321, 140197, https://doi.org/10.1016/j.molstruc.2024.140197

17


https://doi.org/10.1016/j.%20mssp.2023.107507
https://doi.org/10.3390/molecules27082537
https://doi.org/10.1080/00958972.2012.757762
https://doi.org/10.1016/j.arabjc.2023.104776
https://doi.org/10.1016/j.ejmech.2021.113897
https://doi.org/10.1038/s41598-022-07691-6
https://doi.org/10.3390/ijms231911595
https://doi.org/10.1021/acsomega.2c01779
https://doi.org/10.1039/D2NJ04053K
https://doi.org/10.1002/cbdv.202301089
https://doi.org/10.1016/j.molstruc.2024.140197

