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Pedepar:

1. Xapuenko JI. B. KineTuka rigpoisy ectepis criosyk QpuyopecLeiHoBOro psjly B OpraHi3oBaHMX PO3YMHAX. —
KsamidixauifiHa HaykoBa palis Ha 3100y TTs CTyIeHs JoKTopa dinocodii 3a crenianbHicTio 102 «Ximist». —
XapkiBcbKuil HallioHAJIBHUH yHiBepcuTet iMeni B. H. Kapasina, 2025. Y guceprauii focigkeHo KiHeTHUKY Tilpoi3y
ecTepis (J1yopeclieiHOBOro psifly B OpraHi3oBaHMX PO3UYMHAX — MILleJISIPHUX CUCTEMAaX i CYyIIpaMOJIEKyJISIPHUX
arperarax KajikcapeHiB. AKTyaJbHiCTb pOOOTU 3yMOBJIEHA BaXXJIMBOIO POJIJIIO OPraHi30BaHUX CEPEeAOBUL Y
mopudikanii XimivHUX peakiil, mo Mae 3HaYeHHs AJ1 6ioximii, papmaneBTUKY i1 MaTepiajlo3HaBCTBA. MeToro
pob0TH 6YJI0 3'SICYBaHHSI 0COOJIMBOCTEM TifipoJlidy ecTepiB uryopeciieiny Ta Moro HiTPOIOXifHUX Y IPUCYTHOCTI
TTAP i kanikcapeHiB. [locsifpKyBanu rinposi3 pianerusi- i gunaypusndiyopecleiny, ecrepis HiTpodiyopecieiny, a

TaKOX Mapa-HiTpo(deHOiB y BOJIi, BOGHO-ETaHOJIbHMX PO3YMHAX Ta OPraHi30BaHUX CepelOBUIIAX. 3aCTOCOBAHO



CHEeKTPOPOTOMETPIIO0, MOTEHLIOMETPIl0, JUHAMIUHE PO3CilOBaHHS CBiTsIa. PO3p06s1€eHO METOg,
CIIeKTPOQOTOMETPUYHOI0 BU3HAYEHHS KOHCTAHT MIBUIKOCTI 060X CTallill ABOCTYIIEHEBOIO TiApOJIi3y, O J03BOJIsIE
aHaJli3yBaTU peaklii HaBiTh y CKJIAHUX cepenoBuax. Bcranosyeno, mo kartionHi [TAP(IITAB, 1II1X) 3HauHO
[IPUCKOPIOIOTh TiZPOJIi3 32 paxyHOK HaKONMYEHH rinpoKcu-ionHiB y mapi llTepHa, ajie HaAJIMILIOK iOHIB MOXe
CTBOPIOBATH «BifjBoJliKaounii e(pekT». AHiOHHi [TAP CIIOBiZIbHIOIOTh PEAKLIiI0 YePE3 €JIEKTPOCTATUIHE
BiZJIITOBXyBaHH. Briepiue 1okasaHo, o KajlikCapeH! 3 XOJIiHOBUMY IPyIIaMU 3HAYHO IIPUCKOPIOIOTH TipoJIi3
ecrepis (uyopecleiny, IpUIoMy NOJOBXKEHHS aJIKiJIbHOTO JIaH1jtora KajikcapeHis Big C3 go C12 nigsuiye
eeKTUBHICTb KaTtasnizy (7o 1800 pasis mBuIe, HiX y Bofi). EQexTuBHIiCTh KaTani3y KajaikcapeHaMHu MigTBEPIPKEHO
TaKOX JJ151 Iapa-HiTpodeHin anerary, ie KOHCTaHTa MBUIKOCTI 3pocTasa y 200 pasis. [TokazaHo, 110 CTPyKTypa
cy6CTpaTy BIJIMBAE HA JOCTYIHICTh peakLiliHOro LEeHTpPY: IOBIIi ByTrJI€BOJHEBI JIAHIIOTY 1aJIbMIiTaTy YTPYIHIOIOTb
IOCTYII IiIPOKCUI-iOHIB, 110 3HMKYE WBUAKICTD. JJOBEIEHO KPUTUYHY POJIb MAKPOLMKJIIIYHOI apXiTEKTypHU
KaJliKCapeHiB: «YBEePThb» KajlikcapeHy Majla HUKYYy KaTaJiTU4HY aKTMBHICTb, HIXX MOBHUI MaKpOLMKIL [ligBuieHns
JMOHHOI CHUJI CEPENOBUILA 3HIKY€E IBUAKICTb PEAKLi Yepe3 eKpaHyBaHHS €JIEKTPOCTATUYHUX B3aEMOIIN.
BcTaHOBIIEHO, 1110 OJIOXKEHHS HITPO3aMiCHUKA y 3a/1MLIKY (TajeBoi KUCIOTY y (JlyopeclieiHax BIUIMBAE Ha
KHUCJIOTHO-OCHOBHI BJIACTUBOCTI, TAyTOMEPHY PiBHOBAry 1 KiHETUKY rifposisy. Tak, y BoAi nepeBaskae LIBUTTEPIOHHA
dbopma, y BOJHO-ETaHOJILHOMY CepeloBUILi — JIAKTOHHA. Takosx 6yJI0 [10Ka3aHo, 10 KaliKcapeHOBUH edeKT
30epiaeTbcs i 15 HITpOIOXigHUX ectepiB ¢iryopecueiny. [IpakTruyHe 3HaUY€HHS pOOOTH I0JIIra€e Y MOKIUBOCTI
BUKOPUCTAHHS Pe3yJIbTaTiB /111 PO3POOKU HOBUX (PJIyOpECLIEHTHUX 30HiB, pH-4yT/IMBUX CEHCOPIB, ONTUMi3allii
YMOB peakii rifposi3dy B 6ioximii Ta papmanesTturi. JJani mom0 BIJIMBY JOBKWHU aJIKiJIbHOTO JIAHLIIOTA Ta
€JIEKTPOCTAaTUYHUX B3a€EMOJIN LO3BOJISIOTh CTBOPIOBATH CYIIPAMOJIEKYJISIPHI KaTali3aTopu i3 3aaHUMU
BJIACTUBOCTSIMU. MeTO/IMKA PO3/iIbHOIO BU3HAYEHHSI KOHCTAHT MIBUJKOCTI /171 ABOCTYIIEHEBOTO TifIpoJlizy MOXKe
OyTY KOPUCHOIO JIJI QHAJIITUYHOI XiMii, KOHTPOJIIO PEPMEHTATUBHUX IIPOLIECIB Ta MOHITOPMHIY CTaHy
HaBKOJIMIIHBOTO cepenoBuina. OTprMaHi 3HaHHS PO KMCJIOTHO-OCHOBHI PiBHOBAru HiTpodJyopecueidiB CripusioTh
CTBOPEHHIO HOBUX 30HB 17151 BU3HauUeHHs pH y 6i0710TiYHNX TKaHUHAX, a TAKOXK PO3POOLi CUCTEM, 110 PearyioTh Ha
3MiHU KMCJIOTHOCTI cepenoBula. Jlucepralist BUkiageHa Ha 158 cropinkax, MictTuts 13 tabauip, 33 pucyHku ta 94
JliTepaTypHi IKepea.

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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