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@DJ1aBOHOIM € BaXKJIMBUM KJIACOM NMPUPOJHUX O10aKTUBHUX CHOJNYK, SIK1 3aBISKH
CBOIM CIIEKTPAIBHAM BJIACTUBOCTSM Ta 3/IaTHICTIO O KOMITJICKCOYTBOPEHHS 3HAXOIAThH
HIMPOKE 3aCTOCYBAHHS SIK (DITyOPECHEHTH1 30HIU JIJIs1 JOCIIKEHHS O10JI0TTYHUX CUCTEM
Ta XIMIYHOTO aHAJI3Yy.

Huceprarniitna pobota npucBsueHa MoAudikallii METOIB CUHTE3y MOXigHux 4'-
riIpoKcU(IIaBOHOTY, aHai3y CTPYKTYpPH IUX CIOJNYK, JOCTIIHPKEHHIO iX KHCJIOTHO-
OCHOBHHX BJIACTUBOCTEH B HEBOJHOMY CEPEIOBHIII, BUBUCHHIO iX BIUIMBY Ha MEPEHOC
10HIB MeTamB B JBOX(a3HUX CEPENOBUINAX Ta aHaII3y 3B A3yBaHHSA 3 OUIKOBUMU
MOJIEKYJIAMHU.

VY po60Ti ONTHUMI30BaHO CUHTETUYHI MIAXOAM O OJepkaHHS cepii (pIaBOHOJIIB 3
pPI3HMMH 3aMICHHUKaMU y OOKOBOMY O€H3€HOBOMY KUIbIll. OnepikaHi NpPOIYKTH
OXapaKTEePU30BaHI METOJIaMHU CIIEKTPOCKOIIi s1epHOro MarHiTHOro pezoHancy (1H Ta
13C SIMP), mac-CrieKTpOMETpii Ta peHTTE€HOCTPYKTYPHOTO aHaJ3Yy.

OcoOnuBa yBara mpuUieHa BUBYCHHIO MPOTOJITHYHUX PIBHOBAr MOXiTHUX 4'-
riIPOKCHU(IIABOHOTY Yy OCHOBHOMY Ta 30y>)KEHOMY CTaHax 13 BUKOPHCTAHHSIM METO/IIB
crnektpodoromerpii, dayopecreHTHOTO aHamizy. IIgxoM MOJEKYISIpHOTO JOKIHTY 1
(bIIyopecIieHTHOTO TUTPYBAaHHS JOCIIKEHHS 3B’sA3yBaHHS 4'-TiApOKCH(IABOHOMIB 3
MoOJIeKyJIaMu O1ika — B-TJIFOKO3UAa3H.

Or11iHEeHO BILIMB KOMILJIEKCOYTBOPEHHS 4'-T1IpOKCU(DIaBOHOJIB 3 I0HAMH METAIIB
d-ejleMeHTIB Ha MEPEHOC IMX 10HIB IUIIXOM E€KCTpakKilii B CHCTeMax OKTaHOJI — BOja i
BOJIa — BOAHUI PO3UHH TOJIIMEDY.

PesynbraTi oTpuMaHi B ucepTaIiiifHid poooTi pO3MIUPIOIOTH YSIBICHHS TIPO BILIHUB

3aMICHUKIB ~ Ha  CHEKTPaJIbHO-(DJIyOpPECUEHTHI  BJIACTUBOCTI  MOXIAHUX  4'-



riapoKkcudIaBOHOY, Ha PIBHOBarM MK MPOTOJITUYHUMH (PopMaMHu JTOCIIIKYBaHUX
CTHIONYK, IX KOMIUIEKCOYTBOPCHHS 1 3B’sI3yBaHHS 3 MOJEKyJlaMd OiJKiB, a TaKOX
JIEMOHCTPYIOTh MEPCIIEKTHBU BUKOPUCTAHHS WX CTIOJIYK y CTBOPEHHI (PIIyOpeCIIeHTHUX
CEHCOPIB JJIs aHATITUYHUX 1 010XIMIYHUX JOCIIIPKEHb.

KiarouoBi cjoBa: ¢maBoHoinu, ¢GIaBOHOMM, OpTaHIYHWN CHHTE3, peaKIlil
OKHCITIOBAJIbHOT IMKII3allil, KHCIOTHO-OCHOBHI PIBHOBAru, TayTOMEpis, MPOTOIITHYHI
dbopmH, CcHeKTpaabHO-(IyOpPECEHTHI BJIIACTUBOCTI, (POTOJMIOMIHECIICHINISA, METajo-

KOMIUIEKCH, TeTepPOTEHHUN KaTalli3, MOJIEKYJISIPHUMA JOKIHT.



ABSTRACT

Demidov O.0. Synthesis and study of protolytic equilibria of 4’-hydroxyflavonol
derivatives. — Qualification scientific work in the form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 102 Chemistry
(Field of knowledge 10 Natural sciences). — V.N. Karazin Kharkiv National University
of the Ministry of Education and Science of Ukraine, Kharkiv, 2025.

Flavonols are an important class of natural bioactive compounds that, due to their
spectral properties and ability to form complexes, are widely used as fluorescent probes
in the study of biological systems and in chemical analysis.

This dissertation focuses on the modification of synthetic methods for producing
4'-hydroxyflavonol derivatives, structural analysis of these compounds, investigation of
their acid-base behavior in non-aqueous media, examination of their influence on metal
ion transport in two-phase systems, and analysis of their binding to protein molecules.

The work includes the optimization of synthetic approaches to obtain a series of
flavonols with various substituents on the lateral benzene ring. The synthesized
compounds were characterized using nuclear magnetic resonance spectroscopy (1H and
13C NMR), mass spectrometry, and X-ray crystallography.

Special attention was given to the study of protolytic equilibria of 4'-
hydroxyflavonol derivatives in both ground and excited states using spectrophotometry
and fluorescence spectroscopy. Molecular docking and fluorescence titration were used
to investigate the binding of 4’-hydroxyflavonols to the protein B-glucosidase.

The impact of complexation between 4’-hydroxyflavonols and d-metal ions on the
transport of these ions was assessed in octanol-water and water—aqueous polymer two-
phase systems.

The results of this dissertation contribute to a deeper understanding of how
substituents influence the spectral and fluorescence properties of 4'-hydroxyflavonol

derivatives, their protolytic equilibria, complexation behavior, and binding to proteins.



These findings also highlight the potential of these compounds for use in the development
of fluorescent sensors for analytical and biochemical applications.

Keywords: flavonoids, flavonols, organic synthesis, oxidative cyclization reactions,
acid-base equilibria, tautomerism, protolytic forms, absorption and fluorescent proerties,
photoluminescence, complexes with metal ions, heterogenic catalysis, molecular

docking.



