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UCCJEJIOBAHUE AHTUOKUCJIUTEJBbHON AKTUBHOCTH
KOMBHUHATOPHBIX MOJIEKYJI HA OCHOBE BAHUJIMHA
IMPU TEPMOOKHUCJIEHHUHA ITOJIMITUJIIEHOBBIX IIVIEHOK
N AHAJIN3 PACYETHBIX JECKPUIITOPOB
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Lleny pabomul — uccredosanue AHMUOKUCTUMETLHOU AKMUBHOCHIU 6AHUTUHA U €20 KOMOUHAMOPHBIX MONEKY
8 NPOYeCcax UHSUOUPOBAHUSL OKUCTICHUSL NOTUIMUTEHOBBIX HIEHOK, AHAIU3 PACUENHBIX OECKPUNIMOPOS8 MOTEKVIL.

B pabome 6vina npoeedena oyenka aHmMuoOKCUOAHMHBIX CEOUCME GAHUIUHA U €20 NPOU3BOOHLIX NpU
MEPMOOKUCTEHUU NOTUIMUTEHOBBIX NJICHOK. YCMAHOBLEeHO, Ymo 8 YCI0GUsX IKCHepUMeHma (Pacnias noiu-
omunena npu memnepamype 150 °C) eanunun, 6aHuIaIb U ayemam aHUIAIS He NPOSGISION 3HAYUMETbHO2O0
uHeubupyrowezo s¢pgpexma na npoyecc oxucnenus noaumepda. OOHAKO KOMOUHAMOPHbIE MONEKYIbl, 00paA30-
BaHHbLE U3 BAHULANS U 4-amuHoanmunupuna nocpeocmeom azomemurnogoii (CH=N) ces3u, npodemoncmpu-
POBANU BbIPAJICEHHYIO AHMUOKUCIUMENbHYIO akmusHocmb. Haubonee spghexmuenvin oxasancs [(E)-4-(4-
ayemoxcu-3-smoxcubenzunuoen)amuno-1,5-oumemun-2-genun-1,2-oueudpo-3H-nupason-3-on, obecneuusg-
WUt UHOYKYUOHHBIU nepuod okucienus (MI10) norusmunenosou niéuku npoooaicumensHocmsio 58 uacoa.

Buinonnen keanmoso-xumuueckuii pacuem mna ypogne meopuu gynkyuonanra niomuocmu (DFT) ¢ npu-
menenuem 6azuca B3LYPL/MIDI, paccuumanwl kniouegvle monekynsapuvie 0eckpunmopsl anpoouposaHtvix 6
9KCHEpUMEHMeE MONEKYI 6eWeCmE: NOAHASL IHEP2Usi MONEKYbl, dIHepeUuU MoLeKyasapHvlx opoumaneti (MO),
OHEpeUU BLICUIUX 3AHAMBIX U HUIICHUX BAKAHMHBIX MOAeKyaAapHulx opoumanei (B3MO u HBMO), ounonvnbiii
momenm (D) u undexc akmusnocmu (I). Ha ochosanuu paccuumanHulx OAHHbIX MOJEKYA U UX IKCHEPUMEH-
MANLHOU OYEHKU AHMUOKCUOAHMHBIX CEOUCME ObLIL YCMAHOBIeH ONMUMAbHbII UHMEPEAIL 3HAYEHUT UHOEKCA
axmusnocmu (om 0,75 0o 1,03 ed.). Dmom ouanazon modcem CIAYI’CUMb OPUEHMUPOM NPU paspabomie
cmpame2uti CUHMe3a HOBbIX HEMOKCUYHBIX AHMUOKCUOAHMOG C AHALOLUNHOU CIMPYKNYPOIL.

KaroueBrblie ciioBa: ITOJIUOTHUIICH, I/IHZ[yKL[I/IOHHHﬁ nepuoa OKHUCJICHUS, I/IK'CHG:KTpOCKOHI/I}I, AHTHOKHCIIMTCIIbHAA
AKTUBHOCTB, a30MCTHHOBAA CBA3b, KBAaHTOBO-XUMHYCCKHUI pacyeT, ACCKPUIITOP, MHACKC aKTHUB-
HOCTH, CHHTC3 aHTUOKCHIAHTOB.
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The aim of the work is to study the antioxidant activity of vanillin and its combinatorial molecules in the
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processes of inhibiting the oxidation of polyethylene films, and to analyze the calculated descriptors of molecules.

The study evaluated the antioxidant properties of vanillin and its derivatives during the thermal
oxidation of polyethylene films. It was found that under experimental conditions (molten polyethylene at a
temperature of 150 °C), neither vanillin nor vanillal nor vanillyl acetate exhibited significant inhibitory
effects on polymer oxidation. However, combinatorial molecules formed from vanillal and 4-aminoantipyrine
via an azomethine (CH=N) bond demonstrated pronounced antioxidant activity. The most effective
compound was (E)-4-(4-acetoxy-3-ethoxybenzylidene)amino-1,5-dimethyl-2-phenyl-1,2-dihydro-3H-pyrazol-
3-one, which provided an induction period of oxidation (IPO) for the polyethylene film lasting 58 hours.

A quantum chemical calculation was performed using density functional theory (DFT) with the
B3LYPL/MIDI basis set. Key molecular descriptors were calculated for the experimentally tested
compounds: total energy of the molecule, energies of molecular orbitals (MOs), energies of highest occupied
and lowest unoccupied molecular orbitals (HOMO and LUMO), dipole moment (D), and activity index (1).
Based on these calculations and the experimental evaluation of antioxidant properties, an optimal range of
values for the activity index (from 0.75 to 1.03 units) was established. This range can serve as a guideline for
developing strategies to synthesize new non-toxic antioxidants with similar structures.

Keywords: polyethylene, induction period of oxidation, IR spectroscopy, antioxidant activity, azomethine bond,

quantum chemical calculation, descriptor, activity index, synthesis of antioxidants.
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