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Pedepar:

1. Xapuenko . B. KineTrka rigposisy ectepiB criosyk gpuyopecieiHoBOTo psly B OpraHi30BaHUX PO3YMHAX. —
KBanigikauiiiHa HaykoBa npaisl Ha 3000yTTs CTyIeHs JoKropa (pinocodii 3a crenianpHicTio 102 «Ximist». -
XapkiBCbKUi1 HallioHANbHUM yHiBepcuTeT iMeHi B. H. KapasiHa, 2025. Y gucepTallii JOCHiIPKeHO KiHeTUKY TifipoJisy
ecrepiB (yyopecreiHOBOro psifly B OPraHi30BaHMX PO3UYMHAX — MiLleJISIPHUX CUCTEMAaXx i CyIIpaMOJIEKYISIPHUX
arperarax KajikcapeHiB. AKTyaJbHiCTb pOOOTU 3yMOBJIEHA BaXKJIMBOIO POJLJIIO OPraHi30oBaHUX CepeloBULl Y
Moaudikalii XiMiyHUX peakiii, 1110 Mae 3Ha4eHHs [J1s 6ioximii, dapmalieBTUKU 11 MaTepiaio3HaBCTBA. MeToo
po6oTH 6ys10 3'1CyBaHHS OCOOJIMBOCTEN Tiipolidy ecTepiB Quiyopecleiny Ta Horo HITPONOXiGHUX y IPUCYTHOCTI
[TAP i kanikcapeHiB. [JocmimpKyBanu rinposi3 gianerusi- i gunaypuidiyopecueiny, ecrepis HiTpodayopecieiny, a
TaKOX I1apa-HiTpoQEeHOJIiB y BOJi, BOLHO-€TaHOJIbHUX PO3UYMHAX Ta OPraHi30BaHUX CepeloBUllaX. 3aCTOCOBAHO
CIIEKTPOQOTOMETPIIO, IOTEHLIIOMETPII0, AMHAMIYHE pPO3Cil0oBaHHS CBiTIa. PO3p0o6ieHo MeTo[,
CrIeKTPOQOTOMETPUYHOTO BU3HAYEHHS KOHCTAHT MIBUIKOCTi 060X CTaflill ABOCTYIIEHEBOIO TiAPOJIi3y, O J03BOJIsIE
aHasli3yBaTU peakliii HaBiTh y CKJIAIHUX cepenoBulax. Bcranosseno, mo kationHi [TAP(IITAB, 1II1X) 3HauHO



[IPUCKOPIOIOT TiZPOJIi3 32 paxyHOK HaKONMYEHH rifpokcu-ioniB y mapi lllTepHa, ajie HaAJIMIIOK iOHIB MOXe
CTBOPIOBATH «BifBosikaouuii edexT». AHIOHHi [TAP CrIOBiILHIOIOTH PEaKIlilo Yepes3 eIeKTPOCTATUYHE
BiZJIITOBXyBaHHS. Briepie 1okasaHo, 10 KajlikCapeH! 3 XOJiHOBMMU IPyIIaMU 3HAYHO IIPUCKOPIOIOTH TipoJIi3
ecrepis (uyopecleiny, IpUIOMy NOJOBXKEHHS aJIKiJIbHOTO JIaHIjIora KajikcapeHis Big C3 go C12 nigsuiye
edexTuBHICTB KaTai3y (1o 1800 pasiB mBupe, HiX y Bofi). EQekTuBHICTb KaTasnidy KajikcapeHaMu MigTBEPIKEHO
TaKOX JIJ151 Tapa-HiTpodeHin anerary, ie KOHCTaHTa MBUIKOCTI 3pocTasa y 200 pasis. [TokazaHo, 1110 CTPyKTypa
cyOCTpaTy BIIJIMBAE HA JOCTYIIHICTh PEAKLifHOTO LIEHTPY: JOBIIi BYrJIeBOAHEBI JAaHLIOIY MaIbMITaTy yTPYLHIOIOTh
IOCTYII IiIPOKCUI-iOHIB, 110 3HMKYE WBUAKICTD. JJOBEIEHO KPUTUYHY POJIb MAKPOLMKJIIIYHOI apXiTeKTypHU
KaJIKCapeHiB: «YBEPTh» KaJIiKCApEHY Majla HIDKYY KaTaJliTUYHY aKTUBHICTb, HDK IIOBHUI MakpOLUKJL. [ligBuineHHsS
JMOHHOI CHJIY CEPENIOBUILA 3HKYE IBUAKICTb PEAKLil Yepe3 eKpaHyBaHHS €JIEKTPOCTAaTUYHUX B3A€MOIIN.
BcTaHOBIIEHO, 110 MOJIOKEHHSI HITPO3aMiCHUKA Y 3aIMLIKY (TaneBoi KUCIO0TH y (iryopecleiHax BIIJIMBAE HA
KUCJIOTHO-OCHOBHI BJIACTUBOCTI, TAyTOMEPHY PiBHOBAry 1 KiHeTUKY rifposisy. Tak, y BoAi nepeBaskae IBUTTEPIOHHA
dbopma, y BOJHO-ETaHOJIbHOMY CepelioBUlli — JIAKTOHHA. TakosK 6yJI0 [10Ka3aHo, 110 KalikcapeHOBUHN edeKT
30epiaeTbcs i A5 HITpONOXigHUX ecTepiB (iryopecueiny. [IpakTruyHe 3HaUY€HHS! pOOOTH I0JIIra€e Y MOKIMBOCTI
BUKOPUCTAHHS Pe3yJIbTaTiB /111 PO3POOKU HOBUX (PJIyOpPECLIEHTHUX 30H/iB, pH-4yT/IMBUX CEHCOPIB, ONTUMi3allii
YMOB peaxliiii rifposidy B 6ioximii Ta papmanesTuli. JlaHi mo40 BIJIMBY JOBXKWHU aJIKiJIbHOTO JIAHLIIOrA Ta
€JIEKTPOCTAaTUYHUX B3a€EMOJIN LO3BOJISIOTh CTBOPIOBATH CYIIPAMOJIEKYJISIPHI KaTali3aTopy i3 3aiaHNMU
BJIACTUBOCTSIMUA. MeTO/IMKA PO3/iIbHOTO BU3HAYEHHSI KOHCTAHT MIBUJKOCTI /171 ABOCTYIIEHEBOTrO TifIpolizy MOe
OyTH KOPUCHOIO 1J151 aHAJITUYHOI XiMii, KOHTPOJIIO (PepMEHTATUBHUX NPOLECIB Ta MOHITOPUHTY CTaHy
HaBKOJIMIIHBOTO cepenioBuina. OTprMaHi 3HaHHS PO KMCJIOTHO-OCHOBHI PiBHOBAru HiTpodJyopeclLeiHiB CripusioTh
CTBOPEHHIO HOBUX 30H/iB /1J15 BU3HaYeHHs pH y 6i0/10riYHMX TKaHMHAX, @ TAKOXK PO3POOLi CUCTeM, 110 PearyoTb Ha
3MiHM KMCJIOTHOCTI cepenioBuina. lucepTanis BUKiIaseHa Ha 158 cropinkax, Mictuts 13 Tabauip, 33 pucyHku ta 94
JIiTepaTypHi IKXepea.

2. Kharchenko D.V. Kinetics of Hydrolysis of Fluorescein Ester Compounds in Organized Solutions. - Qualification
thesis for the degree of Doctor of Philosophy in specialty 102 "Chemistry". - V. N. Karazin Kharkiv National
University, 2025. The dissertation investigates the kinetics of hydrolysis of fluorescein esters in organized
solutions—micellar systems and supramolecular calixarene aggregates. The relevance of the study arises from the
significant role of organized media in modifying chemical reactions, which is important for biochemistry,
pharmaceuticals, and materials science. The aim of the research was to elucidate the peculiarities of hydrolysis of
fluorescein esters and their nitro derivatives in the presence of surfactants and calixarenes. The hydrolysis of
diacetyl- and dilaurylfluorescein, nitrofluorescein esters, and para-nitrophenyl esters was studied in water,
aqueous-ethanol solutions, and organized media. Spectrophotometry, potentiometry, and dynamic light scattering
methods were applied. A spectrophotometric method was developed to determine the rate constants of both
stages of the two-step hydrolysis, enabling the analysis of reactions even in complex media. It was established that
cationic surfactants (CTAB, CPC) significantly accelerate hydrolysis due to the accumulation of hydroxide ions in
the Stern layer, although an excess of ions may create a "distraction effect.” Anionic surfactants slow the reaction
via electrostatic repulsion. For the first time, it was demonstrated that calixarenes with choline groups markedly
accelerate the hydrolysis of fluorescein esters, with the elongation of the alkyl chain from C3 to C12 increasing
catalytic efficiency (up to 1800 times faster than in water). The catalytic efficiency of calixarenes was also
confirmed for para-nitrophenyl acetate, where the rate constant increased 200-fold. It was shown that the
substrate structure affects the accessibility of the reaction center: longer hydrocarbon chains of palmitate hinder
hydroxide ion access, reducing the reaction rate. The critical role of the macrocyclic architecture of calixarenes
was proven: a "quarter” of the calixarene exhibited lower catalytic activity than the complete macrocycle.
Increasing the ionic strength of the medium decreases the reaction rate due to the screening of electrostatic
interactions. It was established that the position of the nitro substituent in the phthalic acid residue of fluoresceins
affects acid-base properties, tautomeric equilibrium, and hydrolysis kinetics. In water, the zwitterionic form
predominates, while the lactone form is favored in aqueous-ethanol media. It was also shown that the calixarene
effect persists for nitro derivatives of fluorescein esters. The practical significance of the work lies in the potential



application of the results for developing new fluorescent probes, pH-sensitive sensors, and optimizing hydrolysis
conditions in biochemistry and pharmaceuticals. The data on the influence of alkyl chain length and electrostatic
interactions enable the design of supramolecular catalysts with tailored properties. The method for separately
determining the rate constants of the two-step hydrolysis can be useful in analytical chemistry, enzymatic process
control, and environmental monitoring. The acquired knowledge on the acid-base equilibria of nitrofluoresceins
contributes to the development of new probes for pH determination in biological tissues, as well as the design of
systems that respond to environmental pH changes. The dissertation comprises 158 pages, including 13 tables, 33
figures, and 94 references.
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