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Pedepar:

1. Inceprauiiina po60Ta IPUCBIYEHA CUHTE3Yy Ta BUSHAYEHHIO (POTO(I3UUHUX BIACTUBOCTEN [I€SIKUX HOBUX
noxigHux 1,3,5-Tpuapui-2-nipasosiny i 3- riipoKCUXPOMOHY Ta BCTAHOBJIEHHIO MOKJIMBOCTI iX BUKOPUCTAHHS SIK
(JIyOpeCLieHTHUX 30H[IiB Ta XEMOCEHCOPHHUX CIOJIyK. 3aCTOCYBAaHHS OPraHiYHUX MOXiJHUX [JIs SIKICHOTO i
KiJIbKICHOTO BU3HAY€HHSI aHAJIiTiB Pi3HOi IPUPOJIY, & TAKOX JJIs1 MOHITOPUHTY 6i0JIOTiYHUX MIPOLIECiB Ha
MOJIEKYJISIPHOMY PiBHI, 3aCHOBAHO Ha MIPMHLNIII 3MiHU (PJIyOPECLIEHTHUX XapaKTEPUCTUK MOJIEKYJIM-30HY i
BIIJINBOM CBOTO Ha6JIM>KYOT0 OTOYEHHS (IEPEMUKaHHS (JlyopecleHllii). He3apakaroun Ha JOCUTDb BEJIUKY KiJIbKiCThb
BXXE BiJlOMUX CEHCOPHUX CIIOJIYK, IIOIIYK HOBUX Ta XiMidyHa Mopudikalis icHylounx knacis GpyopecleHTHUX 30HIiB
3 METOIO BJOCKOHAJIEHHS iX YyTJIMBOCTI Ta PO3IMUPEHHS cepU IPAKTUYHOTO 3aCTOCYBAHHS, BUBHAUEHHS iX

(POTODI3NYHUX XapPAKTEPUCTHK, 3aJIMIIAIOTHCS AKTyJIbHYUMU 3aBJAaHHSIMU Cy4aCHOI CMHTETUYHOI OPraHidyHoi Ta



¢isuko-opraniyHoi ximii. Ilif yac BUKOHaHHS OucepTaLiiiHOi po60TH BHepile 6y0 CUHTE30BaHO Psifl HOBUX
noxigHux 1,3,5-Tpuapuni-(retTapus)-2-mipasosiny, a came: 1-(2-nipuaun)- 3,5-gudenin-2-nipasosiy, 1-(2-nipupui)-
3-(2-rizpoxcudenin)-5-deHin-2- nipasoniy, 1-(8-rigpokcuxinosin)-3,5-nudeHin-2-nipasouiH, 1-(8-
rigpokcuxinoin)-3-(2-rigpokcudenin)-5-denin-2-nipazoniy, 1-(2-nipuauin)-3-(2- 6ensriazosnin)-5-denin-2-
nipasosin, 1-(2-nipugnn)-3-(2-6eH3iMigazonin)-5-geHin- 2-nipazomnin. Takox, Bnepuie 6yJ10 CUHT€30BaHO MOXiHY
3-rifpokcuxpomMony: 2- (1-etun-1H-6eH3uminaszon-2-in)-3-rigpokcu-4H-xpomeH-4-oH. Byau BusHavyeHi
CIIEKTPaJIbHI Ta POTOPi3UYHI XapaKTE€PUCTUKMA CUHTE30BAaHUX MOXiAHUX Mipa30JliHy B cepii pO3YMHHUKIB Pi3HO]
IIOJISIPHOCTI Ta MPOTOHOIOHOPHOI 371aTHOCTI. I107I05KeHHSI TOBrOXBUJILOBOI CMYTHY NOTJIMHAHHS 1- (2-mipuauin)-3,5-
nvdeHin-2-nipa3oiHy IPaKTUIHO He 3aJIEKUTD Bifl Pi3nKO- XiMiYHMX XapaKTepUCTUK PO3UYNHHUKA, 1110 CBIIYUTD
IIPO HEBEJIMKY BEJIMYMHY JUIIOJIBHOIO MOMEHTY Ili€i CIIOJIyKM B OCHOBHOMY CTaHi. B TO Xe 4ac, oJI0KeHHs
CIIEKTPY (PIyopecLeHlii IOMITHO PEryJoeTbCs NPUPOMOI0 cepeloBUIa. bysa rokasaHa JliHillHa 32 CBOEIO
[IPUPOLOI0 3ayIeXKHICTE CTOKCOBOTO 3CYBY Bij [IOJISIPHOCTI PO3YMHHUKA, IPUYOMY [aHi [J1 IPOTOHOLOHOPHOTO
METaHOJIy He BUIAJAJM i3 3arajlbHOi 3aJ1e)KHOCTI. AHaJIOTi4YHY [10BEIiHKY [IPOIEMOHCTPYBaB TakoX 1-(8-
rigpoKcuxinoin)-3,5-gudeHin-2-nipasoid. Byo 3a3Hau€HO BiACYTHICTb JOAATKOBUX CMYT BUIIPOMIHIOBAaHHS Y
CIIEKTPi (JIyopecLeHIii OCTaHHBOI CIIOJIYKY, 10 BKa3y€e Ha BiICYTHICTb peakii (poTonepeHeCceHHs IPOTOHA, He
IVBJISTYMCD HA HASIBHICTh BHYTPIIHOMOJIEKYJISIPHOTO BOJHEBOTO 3B'I3KY Y 8- riipoKcuxiHOIiHOBOMY (PparMeHTi.
JocninKeHHs eJIeKTPOHHUX CIEKTPIB NOIMIMHaHHS, PpayopecueHuii Ta potodisuku 2-(1-eTun-1H-
6enso[d]iminazon-2-in)-3-rigpokcu-4H-xpomeH-4-0Hy 0yJI0 IPOBELEHO B CEPii PO3UMHHUKIB Pi3HOI MOJISIPHOCTI:
anpoTOHHUX (reKcaH, 1,2-11xyIopeTaH, TeTpariipodypaH, alleTOHITPUII) Ta IPOTOHOJOHOPHOMY eTaHoIi. [Ipu
LIbOMY YiTKO ITPOSIBJISIACS TOHKA KOJIMBAJIbHA CTPYKTYpa JIOBrOXBUJIbOBOI CMYTY MOTJIMHAHHS y T€KCaHi, 15
0COOJIMBICTD 3aIMIIAIACh MalKe HE3MIHHOIO Y TIOJISIPHUX /TIPOTOHHUX PO3YMHHUKAX. SIK i y BUNaKax iHIKUX
CIIOJIYK CiMelicTBa (PJIaBOHOJIIB, CIIOCTEPIrajncs ABi JOOpe po3IieHi cMyru (GpuyopecLeHllii, SIKi HajaeXaTb 4O
HOpPMaJbHOI Ta poToTayToMepHOi GopM. Brcoki KBaHTOBI BUuxonu 6;113pK0 ~0.5 € TUIIOBUMU [iJ151 Hei B cepefoBULLj
HU3bKO]I Ta cepeHbOI MOJSIPHOCTI. Y MOJSIPHUX i 0CO6JIMBO B IPOTOHHUX PO3UYMHHMKAX OyJla BUsIBJIEHA TEHAECHLIis
IIO 3HIKEHHS 3arajabHoi e(eKTUBHOCTI (iiyopecLeHLii. B ycix focmiKeHnx pO3YMHHYKAX PeaKllisi IepeHeCEHHs
IIPOTOHA B €JIEKTPOHHO-30YI)KEHOMY CTaHi IIPOXOAUTD JOCUTbh €(PEKTUBHO 3 KOHCTAHTOK mBUIKocTi ~1011 c-1. Bysno
3po6JI€EHO BUCHOBOK, 110 IIBUKA PeaKlis (OTONepeHeCeHHs IPOTOHA B JaHOMY BUIIAZKY Bifiirpae poJib GakTopy,
SIKUI 30iJIblly€e 3arajibHMUI KBAHTOBUI BUXiJ, (JryopecLieHllii. 3HU)KeHHsI KBaHTOBOTO BUXOy (JlyopeclLeHlILii B
MOJISIPHUX alIPOTOHHUX PO3YMHHMKAX MOXE OYTH MOSICHEHO IIEBHUM YIIOBiJIbHEHHSIM PEaKlii IepeHeCeHHs
IIPOTOHA B 30yI’)KEHOMY CTaHi B Gi/IbII IIOJISIPHOMY OTOYEHHI. [IpakTiyHe 3HaYeHHS OeP>KaHUX Pe3yJIbTaTiB:
CHHTEe30BaHi NoxigHi 1,3,5- Tpuapui-(retapuin)-2-mipas3osliHy, 3BaKalo4y Ha iX CIIeKTpajbHi XapaKTepPUCTUKHU Ta
3ATHICTb 4O KOMILJIEKCOYTBOPEHHS 3 KATIOHAMU BaXKKUX METAJIB, MOKYTb OYTH BUKOPUCTAHUMU Y
CHEKTPOPOTOMETPUYHOMY Ta,/ab0 CrIeKTPOPIyOPUMETPUIHOMY aHali3i IMX METasiB-TOKCUKAHTIB y IPUPOJHUX
3pasKkax. UyTiMBiCTb CUHTE30BaHUX MiPa30J1iHOBUX MOXiTHUX 10 iOHIB KaJIMil0 € IOCTaTHbO BUCOKOIO (YTBOPEHI
KOMILJIEKCH He PYHHYIOTbCS NOAABAHHSIM J0 iX PO3unHiB TpUIOHY B) i 3HaxoouThCs Ha PiBHI KpalyX 3pa3KiB
BiZOMUX (IIyOPECLIEHTHUX XEMOCEHCOPHUX CIIOJIYK Ha KaaMil. JloCiiKeHi MOXiIHi 3-TifpOKCUXPOMOHY, 3aBASIKA
BHCOKill 4yTJINBOCTI 1O TIPUPOIH X MIKPOOTOUYEHHSI, MOXKYTb OyTYU BUKOPUCTAHI SIK 30HIU IJ1s1 OLiHKY (Pi3nKO-
XiMiYHMX IapaMeTpiB CepeoBUILA.

2. The dissertation describes the synthesis and determination of photophysical characteristics of some new
derivatives of 1,3,5-triaryl-(hetaryl)-2-pyrazoline and 3- hydroxychromone aiming to elucidate the possibility of
their application as fluorescent probes and chemosensory compounds. The use of organic derivatives for the
qualitative and quantitative detection of analytes of various nature, as well as for monitoring biological processes
at molecular level, which is based on the principle of changing fluorescence parameters of the probe molecule
under the influence of its close surrounding (as it is also called “fluorescence switching”). Despite the huge number
of already known sensor compounds, designing of new ones and chemical modification of existing classes of
fluorescent probes with the aim of improving their sensitivity and expanding the scope of practical application, as
well as detecting their photophysical characteristics, remain an urgent task of modern synthetic organic and
physico-organic chemistry. During the dissertation investigation, a number of new 1,3,5-triaryl-(hetaryl)- 2-



pyrazoline derivatives were synthesized for the first time, namely: 1-(2-pyridyl)- 3,5-diphenyl-2-pyrazoline, 1-(2-
pyridyl )-3-(2-hydroxyphenyl)-5-phenyl-2- pyrazoline, 1-(8-hydroxyquinolyl)-3,5-diphenyl-2-pyrazoline, 1-(8-
hydroxyquinolyl)-3-(2-hydroxyphenyl )-5-phenyl-2-pyrazoline, 1-(2-pyridyl)-3-(2- benzthiazolyl)-5-phenyl-2-
pyrazoline, 1-(2-pyridyl)-3-(2-benzimidazolyl)- 5- phenyl-2-pyrazoline. Also, a representative of 3-
hydroxychromone series was synthesized for the first time: 2-(1-ethyl-1H-benzimidazol-2-yl)-3-hydroxy-
4Hchromen-4-one. The spectral and photophysical characteristics of the synthesized pyrazoline derivatives were
determined in a series of solvents of different polarity and proton donor ability. The position of the long-
wavelength absorption band of 1-(2-pyridyl)- 3,5-diphenyl-2-pyrazoline practically does not depend on the
physical and chemical characteristics of the solvent, which indicates quite low dipole moment of this compound in
the ground state. At the same time, the position of the fluorescence spectrum is sufficiently regulated by the
nature of the solvent. The dependence of the Stokes shift on the solvent polarity function demonstrated good
linearity: the data for proton donor methanol did not fall out of the general plot. Similar behavior was also
demonstrated by 1-(8-hydroxyquinolyl)-3,5-diphenyl-2-pyrazoline. The absence of additional emission bands in
the fluorescence spectrum of the latter compound indicated the absence of proton phototransfer reaction, despite
the presence of an intramolecular hydrogen bond in the 8-hydroxyquinoline moiety. The study of electronic
absorption spectra, fluorescence and photophysics of 2-(1-ethyl-1H-benzo[d]imidazol-2-yl)-3-hydroxy-4H-
chromen-4-one was carried out in a series of solvents of different polarity: aprotic hexane, 1,2-dichloroethane,
tetrahydrofuran, acetonitrile and protic ethanol. The fine vibrational structure of the long-wavelength absorption
band in hexane was clearly observed. This feature remained almost unchanged in polar /protic solvents. As in the
case of other compounds of the flavonol family, two well-separated fluorescence bands, belonging to the normal
and phototautomer forms, were registered experimentally. High quantum yields of ~0.5 are typical for the
discussed compound in an environment of low-to-medium polarity. In polar and especially in protic solvents, a
tendency to decrease the overall fluorescence efficiency was elucidated. In all the investigated solvents, the
excited state proton transfer reaction proceeds quite efficiently with a rate constant of approximately 1011 s-1.
Here we came to conclusion, that the fast proton phototransfer reaction in this case plays the role of a factor of
increasing of the total fluorescence quantum yield. The decrease in quantum yield in polar aprotic solvents can be
explained by a certain deceleration of the excited state proton transfer reaction in polar environment. Practical
significance of the obtained results: the synthesized derivatives of 1,3,5-triaryl-2-pyrazoline, taking into account
their spectral characteristics and the ability to form complexes with double-charged metal cations, can be used in
the spectrophotometric and /or spectrofluorimetric detection of heavy metals-toxicants in environmental
analysis. The sensitivity of the synthesized pyrazoline derivatives to cadmium ions is sufficiently high (the formed
complexes are not destroyed by addition of Trilon B to their solutions) and is at the level of the best
representatives of fluorescent chemosensory compounds for cadmium. The studied derivatives of 3-
hydroxychromone, due to their high sensitivity to the nature solvent, can be used as probes for estimation of the
physical-chemical parameters of the environment.
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Ba)KJIMBYX IIPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOTI0, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
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BaacHe IlpizBume Im's I10-6aTbKOBI IBanoB Bonoumup Benenukrosud

TOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigabHUH 32 MiZTOTOBKY [llepyenKo AHzIpiit OeKCaHAPOBUY

00JIIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




