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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA CUHTE3Yy Ta BU3HAYeHHIO POTODI3UYHNX BIaCTUBOCTEH [I€SIKUX HOBUX
noxigHux 1,3,5-Tpuapusi-2-nipasosiny i 3- riApOKCUXPOMOHY Ta BCTAHOBJIEHHIO MOXJIMBOCTI iX BUKOPUCTAHHSI SIK
(JIyOpeCLIeHTHUX 30H/IiB T XEMOCEHCOPHUX CIIOJIYK. 3aCTOCYBaHHS OpraHiuHUX MOXiAHUX [J14 IKiCHOTO i
KiJIbKiCHOTO BU3HAYEHHSI aHAJIITiB Pi3HOI IPUPOJH, & TAKOX JJIs1 MOHITOPUHTY 0i0JIOTiYHUX MTPOLECIB HA
MOJIEKYJISIPHOMY PiBHi, 3aCHOBaHO Ha IPUHLUI 3MiHU (JIyOpeCLIeHTHUX XapaKTePUCTUK MOJIEKYIU-30HAY i
BIIJIMBOM CBOTO HalbJIM>KUOT0O OTOUYEHHS! (IepeMUKaHHs (uiyopecleHlii). Heapakaioun Ha JOCUTb BEJIUKY KiJIbKiCThb
BXX€ BiJOMUX CEHCOPHUX CIIOJIYK, IIOIIYK HOBUX Ta XiMidyHa MoauiKalisl iCHyl04MX KJIaCiB (pIyOpeCLEeHTHUX 30HIiB
3 METOI0 BJ,OCKOHAJIEHHS iX YyTJIMBOCTi Ta PO3IMPEHHS chepy NPAKTUIHOTO 3aCTOCYBAHHS, BUBHAYEHHS iX
$HOoTODI3NYHUX XapaKTEPUCTHUK, 3aJIMIIAIOTHCS aKTyaIbHUMU 3aBJaHHSIMU Cy4aCHOi CHHTETUYHOI OpPraHiuHoi Ta
(disuKo-opraHiuHoi xiMii. I1if yac BUKOHAHHS JUCEPTALiHOI pOOOTH BIeplie Oy10 CUHTE30BAHO Pl HOBUX
noxigHux 1,3,5-Tpuapui-(retapui)-2-nipasosiny, a came: 1-(2-nipuaui)- 3,5-gudeHnin-2-nipasoniH, 1-(2-nipugnn)-
3-(2-rizpoxkcudenin)-5-denin-2- nipasonin, 1-(8-rizpoxkcuxinosin)-3,5-nudenin-2-mnipasoiH, 1-(8-



rigpoKcUxiHoiN)-3-(2-rigpokcudeHin)-5-denin-2-nipasoniy, 1-(2-nipuauin)-3-(2- 6ensriazosnin)-5-denin-2-
nipasosi, 1-(2-nipuaun)-3-(2-6ensimMinazonin)-5-¢enin- 2-nipazosin. Takox, Brepiue 6yJ10 CUHTE30BaHO MOXiTHY
3-TifpoKCcUXpoMoHy: 2- (1-eTun-1H-6eH3uminazon-2-in)-3-rigpokcu-4H-xpomeH-4-oH. Byau BusHavyeHi
CIIEKTPaJIbHI Ta POTOPi3NYHI XapaKTE€PUCTUKNA CUHTE30BAaHUX MOXiJHUX Mipa30JliHy B cepii pO3YMHHUKIB Pi3HO]
IIOJIIPHOCTI Ta MPOTOHOJOHOPHOI 37aTHOCTI. [10J10KeHHSI OBrOXBUJIbLOBOI CMYTH MOTJIMHAHHA 1- (2-nipuani)-3,5-
IvdeHin-2-nipa3oiHy IpakTUYHO He 3aJIEKUTD Bifl Pi3MKO- XiMiYHMX XapaKTepUCTUK PO3UMHHUKA, 1110 CBiIYUTD
IIPO HEBEJIMKY BEJIMYMHY AUIOJBHOIO MOMEHTY Ii€l CII0JIyKU B OCHOBHOMY CTaHi. B Toil >xe yac, 1oj10KeHHS
CIIEKTPY (PIyopecLeHLii IOMITHO PEryJoeTbCs NPUPOOI0 cepeloBrIa. bya rokasaHa JliHillHa 332 CBOEIO
MIPUPOJOI0 3ay1eXXKHICTh CTOKCOBOTO 3CYBY Bif] OJISIPHOCTI PO3YMHHUKA, IPUYOMY [IaHi 1711 IPOTOHOLOHOPHOTO
METaHOJIy He BUIIaJlajiy i3 3arajbHOI 3a71€XKHOCTI. AHAJIOTIYHY NIOBEAiHKY IPOJEMOHCTPYBaB TaKoX 1-(8-
rigpokcuxinoin)-3,5-gudeHin-2-nipa3osiH. Byso 3a3Hau€HO BifICYTHICTb 1OAATKOBUX CMYT BUIIPOMIHIOBaHHS Y
cnekTpi (iryopecueHIii 0CTaHHbBOI CIIOJYKY, 10 BKa3ye Ha BiJICYTHICTb peakiii (poTornepeHeceHHs IPOTOHA, He
IVBJISTYMCh Ha HASIBHICTh BHYTPIIHbOMOJIEKYJISIPHOTO BOJHEBOTO 3B'13KY Y 8- riIpOKCUXiHOIIHOBOMY (PparMeHTi.
JocminKeHHs eJeKTPOHHUX CIEKTPIB OIVIMHAaHHS, PayopecueHuii Ta potodisuku 2-(1-etnn-1H-
6enso[d]iminason-2-in)-3-rizpokcu-4H-xpomeH-4-0Hy 6yJ10 IPOBEJEHO B cepii pO3UMHHUKIB Pi3HOI MOJISIPHOCTI:
anpoTOHHUX (reKcaH, 1,2-11xyIopeTaH, TeTpariipodypaH, alleTOHITPUII) Ta TPOTOHOJOHOPHOMY eTaHoIi. [1pn
LIbOMY YiTKO ITPOSIBJISJIACS TOHKA KOJIMBAJIbHA CTPYKTYpa JIOBrOXBUJIbOBOI CMYTY MOTJIMHAHHS y T€KCaHi, 1
OCOOJIMBICTD 3aMIIAJNIACh MalKe HE3MIHHOIO Y IIOJISIPHUX /TIPOTOHHUX PO3YMHHUKAX. SIK i y BUNaKax iHMKX
CIOJIYK cimericTBa (pJIaBOHOIIB, criocTepiranucs 1gi 1oope po3zineHi cmyru GiyopecLeHlii, SIKi HajexXaTb 10
HOPMaJbHOi Ta poToTayToMepHOi GopM. Brcoki KBaHTOBI BUX0aU 6113bK0 ~0.5 € TUIIOBUMU [1J151 Hei B cepefoBUIL
HU3bKO] Ta cepeHbOI MOJSIPHOCTI. Y MOJISIPHUX i 0COOJIMBO B IPOTOHHUX PO3UYMHHMKAX OyJla BUsIBJIEHA TEHAECHIIis
IO 3HIDKEHHS 3arajbHoi e(eKTUBHOCTI (lyopecLeHLii. B yCix focmiIKeHnX PO3YMHHMKAX PEaKLisi IePEHEeCEHHs
[IPOTOHA B €JIEKTPOHHO-30yI)KEHOMY CTaHi IPOXOIUTh NOCUTh €(PEKTHUBHO 3 KOHCTAaHTOIO mBuUakocTi ~1011 c-1. Byso
3po6JIEHO BUCHOBOK, 110 IIBKKA PeaKlis (OTONEepEeHEeCEHHs IPOTOHA B JaHOMY BUIIAZKY BiZlirpae poJib GakTopy,
SIKUI 301JIbllly€e 3arajibHMI KBAHTOBUI BUXiJ, (pJIyopeclLieHllii. 3HU)KeHHsI KBaHTOBOTO BUXOy (JlyopecLeHLLii B
TIOJIIPHUX allPOTOHHUX PO3UYMHHUKAX MOeE OYTH I10SICHEHO I1€BHUM YIIOBiIbHEHHSM PeaKLii NepeHeCeHHs
IIPOTOHA B 30y/I)KEHOMY CTaHi B 6i/IblI ITOJISIPHOMY OTOY€HHI. [IpakTiyHe 3HaYeHHSs OZleP>KaHUX pe3yJIbTaTiB:
CHHTEe30BaHi NoxigHi 1,3,5- Tpuapui-(retapumn)-2-mipa3osliHy, 3BaKal04y Ha iX CIIEKTpajbHi XapaKTE€PUCTUKHU Ta
3ATHICTb 4O KOMILJIEKCOYTBOPEHHS 3 KaTIOHAMU BaXKKUX METAJIB, MOXXYTb OyT BUKOPUCTAHUMU Y
CrIeKTPOoPOTOMETPUYHOMY Ta,/a60 CrIeKTPOdIYOPUMETPUIHOMY aHAi3l IUX METaliB-TOKCHUKAHTIB Y IIPUPOIHNAX
3pasKkax. UyT/IMBiCTb CUHTE30BaHUX MiPa30J1iHOBUX MOXiJHUX [0 iOHIB KaJIMil0 € IOCTaTHbO BUCOKOIO (YTBOPEHI
KOMILJIEKCH He PYHHYIOTbCS NOAABAHHSIM J0 iX PO34MHiB TPUJIOHY B) i 3HaxX0oUThCs Ha PiBHI KpalMX 3pa3KiB
BizoMux GJIyopecLieHTHUX XEMOCEHCOPHUX CIIOJIYK Ha KanMii. JlocinskeHi MoxinHi 3-TipOKCUXPOMOHY, 3aBASKA
BUCOKIil1 4yTJINBOCTI 10 IPUPOIH iX MIKPOOTOUEHHSI, MOXKYTb OyTU BUKOPUCTAHI SIK 30HIX IJ1s1 OLiHKY (Pi3UKO-
XiMIYHUX I1apaMEeTPiB 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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