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Pegepar

Jumomuas pabota 60 c., 57 puc., 6 Tadn., 50 UCTOYHUKOB
OPI'AHUYECKHU CHHTES3, OJIVOPECHEHIINA, BODIPY,
MOJIEKYJIAIPHBIA  JJOKUHI, CTEPOMJOIEHHbBIM TPAHCIIOPTHbBIA
BEJIOK STARDI, IHUTOXPOMBI P450, HPOXOKU SACCHAROMYCES
CEREVISIAE, KUIIIE9HAA 11AJIOYKA ESCHERICHIA COLL.

O0beKTHI HCCIeTOBAHUSA:

dyopeclieHTHbIE coeuHeHusT Ha ocHoBe 4,4-nudropo-4-6opo-3a,4a-
Jasa-s-uHjaleHa, uToxpomsl P450, cTepouIOreHHBbINM TPaHCIOPTHBIN OeloK
StARD1, Mukpoopranu3Mmsl.

eab padoThI:

OcyliecTBUTh CHUHTE3 U  ONPEJACIUTh HEKOTOpble (U3UYECKUue W
OMOJIOTMYECKHE CBOWCTBA MPOU3BOJAHBIX 4,4-mudTopo-4-60po-3a,4a-nuasza-S-
unnanenena (BODIPY).

3agaun:

W3yunth pasznudHble METOAbl ModyudeHus ¢uyopodopoB Ha OCHOBE 4,4-
mndTopo-4-6opo-3a,4a-nmuaza-S-unnanenena  (BODIPY), mnpoBectn  cuHTE3
HeckonbkuX paznuyHbix BODIPY npou3BoaHbIX, MeTOgaMU in silico U in Vvitro
7aTh OIGHKY OHOJIOTMYECKUM U (DU3UKO-XUMUYECKUM CBOMCTBAM JTaHHBIX
COEIMHECHUM.

MeTtoabl ucc/ieI0OBaHUS:

MukpoOuoiaornueckue, OMOXUMHYECKHE, XUMHUYCCKHE, CIIEKTpPO-
dboTomMeTpuueckrue, XpoMaTorpauueckde, MHUKPOCKONUYECKHME M  Macc-
CIIEKTPOMETPUUYECKHUE.

OcHoOBHBIE pe3y/IbTaThI:

[TonyueHbl U OXapakTEpU30BaHbl PATUYHBIMU METOAAMHU S5 Pa3IUUYHBIX
npou3BoaHbIX BODIPY, BKitouas oaHO crepouHoe. Merongamu in silico O1eHEeHbI
BO3MOYKHOCTH B3aMMOJICUCTBUS MOJYUYEHHBIX COCIUHEHHUN C PAIOM LUTOXPOMOB
P450, a Taxke in silico m in Vvitro BO3MOXHOCTh B3aMMOJICHCTBHUS CO
CTEpPOMIOT€HHbIM  TpaHCHOpTHbIM  Oenkom  StARDI.  Merogom  Macc-
CIIEKTPOMETPUH TOKa3aHa YCTOMYMBOCTh HEKOTOPBIX MoiayuyeHHbIx BODIPY
(byopodopoB 10 OTHOMICHHUIO K (DOTOMHUIIMUPYEMBIM PAJIUKATBHBIM PEAKIIHSIM C
yyactueM OeH3odeHoHa. KBaHTOBO-XMMHUYECKUMU METOJAMU  PaCCUMTAHbI
CIIEKTpbl  TOTJIONIECHUS  TOJIYyYEHHBIX  COCAMHEHUM, pacuéTHbIC JaHHBIC
COMNOCTABIIEHbl C JKCIEPUMEHTaIbHbIMU. (COIMOCTaBICHUE TEOPETUYECKUX H
MPAKTUYECKUX PE3YJIbTATOB BBIIBUIO KOPPEISALUIO MEXKITY HUIMU U UCIIOJIb3YEMbBIM
METO/IOM pacuéra. Pe3ynbraTel CpaBHUMBI C TAaHHBIMH ITyOJIUKAIIUN B 3apyOeKHBIX
KypHaJIax.

ObsacTh NPUMEHEHUS:



[Tomy4yeHHble pe3ynbTaThl MOTYT OBITH HCIONB30BAHBI B Pa3padOTKE HOBBIX
(hIyopecIeHTHBIX KpacuTelen JUISL MTPUMEHCHUS B Pa3IMYHBIX
MUKPOOMOJIOTUYECKUX, ITUTOTOTUIECKUX U OMOXUMUICCKUX UCCIICIOBAHUSX.



Pa¢epar

Pa6ota 60 c., 57 man., 6 Tabm., 50 niTapaTypHBIX KPBIHIII.

API'AHIYHBI CIHTO3, BODIPY, MAJIEKYJIAPHBI JIOKIHT,
CTOPOIAI'’EHHBI TPAHCIIAPTHBI BAJIOK (STARDI), I[BITAXPOM P450,
HPOK/DKBI SACCHAROMYCES CEREVISIAE, KIIIAYHAA [1IAJIAYKA
ESCHERICHIA COLI

AO'eKThI 1aciieIaBaHHA:

@DiyapaCIPHTHBIA 3Iy4YsHHI Ha acHOBe 4,4-npidTopa-4-60pa-3a,4a-npissa-s-
uHAaleHa, upitaxpombl P450, crapoimareHHsl TpaHcmapTHbl Osuiok (StARD1),
MiKpaapraHi3Msbl.

Mbra npausbi:

[IpaBeciii CiHT?3 1 3HANCIII MardbIMbIs IpeIMsIHEHH] dtyapadopay Ha acHOBE
4,4-nmudTopo-4-60pa-3a,4a-npis3-S-unnanenena (BODIPY).

3agavnl:

[3yubilib pasniuHblgs MeTaAbl CIHTI3Y (Quiyapadopay Ha acHoBe  4,4-
neipTOpo-4-00pa-3a,4a-aeis3-S-unaaneHesa  (BODIPY), IlpaBecui  ciHT?3
HekanbKix po3Hbix BODIPY dmyapodopay 1 ix BEITBOpHBIX, MeTanaMi in silico i in
Vitro anaHiip OisIarivaHbIs 1 (i31Ka-XIMAYHBIS YIACIIBBICIT JAHHBIX 37TyUIHHSY.

Metaasbl 1acjaelaBaHHSA:

Mikpabisnaridapis, OISXIMIYHBISI, XIMIUHBIA, CIHEKTpa-POoTaMeTPHIUYHbIA,
XpaMmararpa@iuHblis, MIKPACKAIYHbISA 1 MAC-CIEKTPAMETPBIYHBIS.

ACHOYHBIS BbIHIKI:

ATpbIMaHbl 1 axapakTapbi3aBaHbl po3HbIMi MeTagami S5 BODIPY
byopodopay, ykitouarodsl aHO CTIpoinHae. Meranami in silico nan3eHa arpHKa
MardbIMacll y3aeMaJ3esiHHS aTpbIMaHbIX 3JIYUIHHSY 3 Idparam msiraxpoM P450, a
TakcaMa in silico 1 in vitro MardbIMacilb y3aeMaj3€sHHS ca CTEePOUJIOTEHHBIM
TpaHcnapTHbeiM Ostikom StARD1. Meragam Mac-crieKTpaMeTphli  TakazaHas
ycroimiBacp Hekanbkix arpeiManbix BODIPY dmyopodopoB ¥ amHociHax na
(GOTOMHUIIMUPYEMBIX  PaIbIKANIBHBIX  PIAKIBIIH 3 ya3enam  OcH3adeHOHA.
KBanTaBa-XiMi4HBIMI MeTaZaMml pa3ilivyaHbl CHEKTPbl a0COPOIbIl  aTphIMaHBIX
3IyYSHHSY, AaTPhIMAHBIA JaHHBISI CyHacTayJeHbl 3 TMPAKTHIYHBIMI JTaHHBIMI.
CynacrayneHHe TIapATHIYHBIX 1 AKCIIEPHIMEHTAILHBIX BBIHIKAY BBISIBUJIA
KapaJsAIbI0 TaMiK HiMI 1 BBIKQpPBICTOBAaHHBIM MeETajJaM pasiika. BbIHIKI
napayHaHbI 3 MaTApbIsIaM1 My OiKaIblii MI>KHAPOIHBIX Yacoricay.

BoOaacup yKbIBaHHA:

ATpBIMaHbIS BBIHIKI MOTYIb OBIIIb BBIKAPHICTAHBI Y pPACTIpPaIOyIbl HOBBIX
(bayopecuieHTHBIX (hapOaBasibHIKAY y MAITaxX MIKpaOisIariyHbIX, HbITATArIdHBIX 1
O1sIXIMIYHBIX Jaclie/IaBaHHSY.



ABSTRACT

The work containes 60 p., 57 fig., 6 tabl., 50 references, 4 applications.
ORGANIC SYNTHESIS, FLUORESCENCE, BODIPY, MOLECULAR
DOCKING, STEROIGENIC ACCUTE REGULATORY PROTEIN (STARDI),
CYTOCHROMES P450, YEASTS SACCHAROMYCES CEREVISIAE,
ESCHERICHIA COLI.

Objects of research:

Fluorescent compounds based on 4.4-difluoro-4-bora-3a,4a-diaza-s-
indacene, cytochromes P450, steroidogenic acute regulatory protein (StARD1),
microorganisms.

Objective:

Perform a synthesis and find possible applications 4.4-difluoro-4-bora-3a,4a-
diaza-s-indacene derivatives.

Problems:

Study various preparation methods of 4,4-difluoro-4-boron-3a, 4a-diaza-S-
indacene fluorophores, synthesize several different BODIPY derivatives, by in
silico and in vitro methods evaluate biological and physico-chemical properties of
obtained compounds.

Methods:

Microbiological, biochemical, chemical methods, spectrometry, fluorimetry,
chromatography, fluorescence microscopy and mass-specrometry.

Main results:

Five different BODIPY fluorophores including one steroid-based were
synthetized. By in silico methods evaluated the interaction possibility of
synthetized compounds with some cytochromes P450 and by in silico and in vitro
experiments with steroidogenic acute regulatory protein (StARD1). The stability of
some obtained BODIPY fluorophores under photoinitiated benzophenone radical
reactions conditions has been shown by mass-spectrometry method. With
quantum-chemical calculation methods absorption spectra of obtained compounds
were theoretically found. Comparison of theoretical and practical results revealed
the correlation between them and calculation method. The results are comparable
with data from moderm foreign publications.

Scope:

Experimental results could be applied on the development of a new
fluorescent dyes for microbiological, cytological and biochemical researches.



