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AHHOTaNus

Jlnst monmydenvist pou3BOAHBIX 4-(hernn-5-(n-tomwwn)-2,4-muruapo-3H-1,2,4-tpra3oi-3-oHa UCIIONB30BaHA PEAKIIHS
MOCTIEZIOBATEIBHOTO TPEBPALICHHST 7-TOIYWIOBOM KHCIOTHl B ATWI-4-METHIOCH30aT W Jajee B 4-METHIOCH-
3orumapasua. [Ipu B3arMomeiicTBiN ero ¢ (PeHUITHU30IMaHaTOM, 3-XJIOp- U 4-XJIOp-(heHmTN30IUAHATOM IOy YU
COOTBETCTBYIOLIME THIpa3uH-1-kapOokcamunibsl. B pesymprare nMX BHYTPUMOJEKYISPHOW TI'eTepOLMKIN3ALIN
obpazoBanuch 1,2,4-tprazon-3-ousl: 4-henm-5-(n-rommn)-2,4-muruapo-3H-1,2,4-tprazon-3-ox, 4-(3-xmopdenun)-
5-(n-rommn)-2,4-murunpo-3H-1,2, 4-tpruazon-3-on u - 4-(4-xnophennn)-5-(n-romun)-2,4-marunpo-3H-1,2,4-tpuazon-3-
oH. B UK criekTpax CHHTE3MpOBaHHBIX XJIOPPEHUITPHA30JIOHOB T0JI0CA TTOTIOICHHSI, COOTBETCTBYIOIIAS JIAKTAMHOMY
kapOoumwty (C=0) BHyTpU 00pa30BaBILErOCsS TPHA30JOHOBOIO KOJIbIIA, ITOJ] BIUSHUEM SJICKTPOHOAKIICTITOPHOTO
aToMa XJIOpa C/IBUTAETCS B BHICOKOYACTOTHYIO 001acTh Ipy ~ 1705 cvm L. B 4-pennn-5-(n-roman)-2,4-nuruapo-3H-
1,2,4-tpuazon-3-oHe HaOMOAAETCst GATOXPOMHBII CIBHT TIOJIOCH! KAPOOHMIILHOM IPYIIEI 10 1645 cM ™., BEI3BaHHbIH
MCUYC3HOBCHHEM aKIICNTOPHOIO BIIMSHUS XJIOpa M YCHJICHHEM MEKMOJEKYISIPHBIX BOJOPOIHBIX cBsi3eil. daxr
CTPYKTYPHOMU TIePECTPONKH MOATBEPIKAACTCS N3MEHEHHEM (PU3UUECKUX CBOWCTB (TTOBBIIICHHEM PAaCTBOPUMOCTH B
KETOHAX) U MCUE3HOBEHUEM IIMPOKOM MYJIETUILIETHOM MOJIOCH acconuupoBanHbix NH-rpyrm B o6macti 3300 e 2,
Takum o6pazoM, ananu3 MK criekTpoB B COBOKYITHOCTH C JaHHBIMH O TEMIIEpaTypaxX IUIABICHHUS XapaKTepU3yeT
CTPYKTYpPY CHHTE3MPOBAaHHBIX coequHeHuid. [IpoBeneH nHTerprpoBanHsiii in Silico au3aitH U mporHo3upoBaHue
CBOMCTB NPOM3BOAHBIX 1,2,4-Tpra3osn-3-0HOB, KBAHTOBO-XHMHYECKOE M TEPMOIMHAMUYECKOE 00OCHOBaHHE CHHTE3a,
orrrrmu3zanys papmakokrHeTHk (ADME) 1 xpoMaTorpadudeckoro rpoduiist v QyHKIMOHAIBHBIN CABUT OHOIIO-
TUYeCcKOi akTHBHOCTH 1,2,4-Tpuazon-3-oHoB. COBOKYITHOE NMPUMEHEHUE KBAHTOBO-XUMHYECKHX M XeMOHH(Op-
MaTHYECKHX METOJIOB MO3BOJIMIIO OXapaKTePH30BaTh CTPYKTYPY, TEPMOJNHAMHUKY CHHTE3UPOBAHHBIX BEUIECTB U
000CHOBATh PEAKIIHIO TeTEPOIUKITU3AIIN KaK HEOOXOMIUMBIN 3Tall CHYXKEHHUSI TOKCHYHOCTH B TIeJIeHAIPaBICHHOM
Jm3aiiae 3¢ GeKTHBHBIX HeHponpoTekTopoB. CornacHo pacueraM NpeanoiaraéMoi OMOJI0rnmyecKol akKTHBHOCTH C
UCIIOJIb30BaHUEM KoMITbroTepHO# nporpammbl PASS Online xiopconeprkarue npousoansie 1,2,4-tpuason-3-oHa
NPOSIBISIIOT AHTHUIIEMUYECKOE, LEepeOpONPOTEKTUBHOE M MPOTHBOCYAOpOKHOE cBoicTBa. CoenuHEHHe, He
coziep)Kalliee aToMbl XJiopa B (EHIJIBHOM ()parMeHTe, KpoMe aHTHUIIEMHYECKOTO W IepeOpONpPOTEKTUBHOTO
CBOICTB, TaK)Ke MOXET OBITh UCIOJNH30BAHO B KAYECTBE CTUMYJIATOpA (PYHKIMH TMOYEK W JUIS JICYCHHUS] OCTPHIX
HEBPOJIOTUUECKUX PACCTPONCTB.
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Abstract

A sequential synthetic route to derivatives of 4-phenyl-5-(p-tolyl)-2,4-dihydro-3H-1,2,4-triazol-3-one was
developed, starting from p-toluic acid via ethyl 4-methylbenzoate and 4-methylbenzohydrazide. Treatment of
the hydrazide with phenyl isocyanate, 3-chlorophenyl isocyanate, and 4-chlorophenyl isocyanate afforded the
corresponding hydrazine-1-carboxamides, which underwent intramolecular heterocyclization to give three
1,2 4-triazol-3-one derivatives: 4-phenyl-5-(p-tolyl)-, 4-(3-chlorophenyl)-5-(p-tolyl)-, and 4-(4-chlorophe-
nyl)-5-(p-tolyl)-2,4-dihydro-3H-1,2,4-triazol-3-one. In the IR spectra of the chloro-substituted triazolones, the
C=0 stretching band is shifted to higher wavenumbers (~1705 cm™) due to the electron-withdrawing effect of
the chlorine substituent, whereas in the unsubstituted analogue a bathochromic shift to ~1645 cm™ is observed,
attributed to the absence of this effect and enhanced intermolecular hydrogen bonding. The structural
assignment is further supported by melting point data and changes in physical properties. An integrated in silico
approach combining DFT calculations (B3LYP/6-31G) with chemoinformatic tools (PASS Online, Swiss
ADME, Deep-PK) was applied to evaluate the thermodynamic feasibility of the cyclization, the
pharmacokinetic profile (ADME), and the predicted biological activity. Quantum chemical calculations
confirmed the thermodynamic predominance of the lactam tautomer (by ~70-72 kJ mol™) and revealed a low
activation barrier for ring closure, consistent with the conformational pre-organization of the linear precursors
(N1---C3 distance ~2.35 A). Cyclization was found to markedly improve the drug-likeness of the compounds —
reducing TPSA, normalizing lipophility, and eliminating the predicted toxicity of the linear semicarbazide
precursors. According to PASS Online predictions, the chloro-substituted derivatives exhibit anti-ischemic,
cerebroprotective, and anticonvulsant activity, while the unsubstituted compound is additionally predicted as a
kidney function stimulant and a candidate for the treatment of acute neurological disorders.
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