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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 31.21.25

Tema gucepranii:
1. JloBroxBuaboBi 60paAunipoMeTeHOBi 6apBHUKY 3 KOH'IOTOBaHMMU 3aMiCHUKaMU

2. Long-wavelength borondipyrromethenes with conjugated substituents

Pedepar:

1. lucepraris MpUCBsAY€Ha CUHTE3y Ta BUBYEHHIO CIIEKTPAJIbHO-JIIOMIHECLIEHTHUX Ta €JIEKTPOXIMIYHUX
BJIACTUBOCTEU 60pauIlipOMETEHiB, a TAKOX MOJIIMETUHOBUX OapBHUKIB Ha iXx OCHOBI. Po3pobieHo MeTos,
OTPUMAaHHSI CHMETPUYHUX aHIOHHOTO Ta KaTiOHHOTO MOJIIMETMHOBUX 6APBHUKIB Ha OCHOBI siipa BODIPY onHakoBoi
reoMmerTpii, asie pisHUX 3apsaiB. [TokazaHo, Mo Taki 6apBHUKY BOJIOIIOTh CXOKMMU CIIEKTPATIbHUMU BIACTUBOCTSIMU.
Llst cxoxKicTh B iX eJ1eKTPOHHil 6y[oBi O6yJia IPOIeMOHCTPOBaHA 3aBASKY [TPOBEJEHNM KBaHTOBO-XIMIYHUM
pospaxyHkaM. CuHTte3oBaHuil BODIPY 3 aromamu xj1opy B 2 Ta 6 0JIOXKEHHSIX s17ipa 6apBHUKA. Ha ocHOBI
XJIOP3aMillleHOTO S/1pa OTPUMAHO Psifl MOXiJHUX, sIKi MOAM(iKOBaHi NoyiMeTUHOBUMU (parmeHTaMu. [okaszaHo, mo
3a IIPUPOLOI0 3a6apBJIEHHS BOHY € MEPOIiaHiHOBUMU 6apBHUKaMH, B SIKUX IO 60panuIipoOMeTeHy € KiHI[€BOIO
€JIEKTPOHOAKLIEITOPHOIO rpynoo. Ha ocHOBI 1IMX MOXiAHUX NpoaHasizoBaHa TpaHc@opmallist 60paunipoMeTeHOBOI
XPOMO(]OPHOI CUCTEMHU YEPE3 TPOMDKHY I0JIIEHOBY [10 NOJIIMETAHOBOI, @ TAKOX BUBYEHi (PAKTOPH, SIKi HA HEl
BIUIMBalOTh. CUHTE30BaHi IMPOKi psiid MOHO- Ta 6icnipunonanensoBanux BODIPY. Kom6iHyBaHHSM 3aMiCHUKaMU

y LUX CUCTEMax CTBOPEHO MOKIMBOCTI 1151 MoandikyBaHHS (i3MKO-XiMiYHUX ITapaMeTpiB [1J11 KOHKPETHUX



IIPAKTUYHUX NOTPE6 y MMUPOKUX Mekax. [IpoieMOHCTPOBAHO, 110 IPOTOHOBaHI (POPMU aHIOHHUX GAPBHUKIB HA
ocHoBi BODIPY 3pmaTHi 1o Tayromepii. Lli TayToMepu HasexaTh 10 Pi3HUX TUILB XPOMO(OPHUX CUCTEM -
60opagunipoMeTeHOBO] Ta N0JIMETUHOBOI, 1[0 CTBOPIOE HOBI MiIX0AU 10 KOHCTPYIOBAHHS JOBrOXBUJIbOBUX
IyanbHUX (PJIyOPECUEHTHUX 30H iB. CUHTE30BaHO Ta JOCJIIKEHO HU3KY pefokcakTuBHUX BODIPY, B CTpyKTYpY
SIKUX BBeJleHi (epoLeHOBI Ta QyiepeHoBi sapa. [1160Kuil aHami3 iX ClIeKTPaIbHUX, €J1IEKTPOXiMIYHHUX,
CIIEKTPOEJIEKTPOXIMIYHUX Ta KBAHTOBO-XiMiYHMX PO3PAXYHKIB [10KAa3y€, M0 TaKi CUCTEMHU € NIEPCIIEKTUBHUMU

KaHAuAaaTaMy J1s1 KOHCTPYIOBAHHS Cl)OTOBOJ'[bTai‘lHPIX HpHCTpOiB.

2. The dissertation is devoted to the synthesis and investigation of the spectroscopic and electrochemical
properties of BODIPY dyes, and polymethine dyes on BODIPY core. A method of the preparation of symmetrical
anionic and cationic polymethine dyes on BODIPY framework with the same geometry and opposite charges has
been developed. Spectral properties and parameters, resulted from the quantum-chemical analysis, suggest that
this dye is closely related to the anionic analogue, based on the same framework. The only difference between the
symmetrical dyes of both types is the energy of the molecular orbitals, which is higher for the anionic dye. It was
shown that these dyes have the similar spectroscopic properties. The similarity of their electronic structure has
been confirmed by quantum-chemical calculations. 2,6-Chlorine substituted BODIPY dye was synthesized. The
range of polymethine substituted dyes on CI-BODIPY has been obtained. It was shown that these dyes are
merocyanines. Borondipyrromethene group acts as an electronwithdrawing end group this chromophoric system.
The transformation of the BODIPY chromophoric system into the polymethine one through intermediate polyene
system was analyzed. The factors that affect on it were investigated. Spectral properties of unsymmetrical dyes
may be changed in a wide range by combining the second end core. The wide ranges of mono- and
bispyrridoneannelated BODIPY dyes have been synthesized. Developed the opportunities for modification of the
physicochemical parameters for the special practical purposes through combining the substituents in these
systems. The prepared stable dyes are intense fluorophores with emission maximum in the region of 610-615 nm
which may be further red-shifted by the transition to styryl derivatives. These dyes can be used in biomedical
research for the fluorescent labeling of biomolecules via the amide bond formation or click reactions, membrane
studies, etc. It was found that tautomerism is peculiar for the protonated derivatives of the anionic BODIPY dyes.
These tautomeric forms belong to the different chromophoric systems, which provide the new approaches for the
construction of long-wavelength dual fluorescent probe design. A number of ferrocene and fullerene substituted
redox-BODIPY dyes has been synthesized. The analysis of their spectroscopic, electrochemical, and quantum-
chemical calculations shows, that these systems are prospective candidates for the constructions of photovoltaic
devices

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. KostyH IOpii1 neTposuy

2. Kovtun Yuriy Petrovych

KBasmigikamis: n.x.1., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Komapos Irop Bonogumuposuy

2. Komapos Irop Bosogumuposud

KBasigikanis: n.x.x., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cmomiit Oner bopucosuy

2. Cmomiii Oner bopucosuy

KBasigikamis: g.x.x., 02.00.10

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kop 3a €IPIIOY:
Micue3Haxoa KeHHS:
dopma ByTacHOCTI:
Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. IlncaneHko JMUTPpO AHTOHOBUY

2. IIncanenko JIMuUTpo AHTOHOBUY

KBasigikamis: k.x.u., 02.00.03

InenTudikarop ORCID ID: He 3acrocosyetscs

HoparkoBa indopmamnist:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasstiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI

ByacHe IlpizBuie Im's ITo-6aThKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectpartop

Kanbuenko Bitasniii IBaHOBUY

Kanpuenko Bitasii IBaHoBUY



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




