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PE®EPAT

O06bEM nurmomMHoM paboTel: 91 cTpanuiia, cogepkut 89 pucyHkos, 14 cxem, 4
TaONuUIIBl, 89 MUTEpPaTYPHBIX HCTOUHUKOB.

KitoueBslie cioBa: NBD, raiorenzameniieHHble aHWJIMHBI, TUTIEPA3HUH,
MUKOJUJIAMHUH, OMOOPTOTOHAIBHBIE AJEKTPOPUIbHBIE (PpAarMEHTHI,
JIM30COMOTPOITHBIE areHThI, (HPIIyOPECICHITUS, APOXIKU, aTbOYMUH,
COJIBBATOXPOMHU3M, MHKpPOCKOIIH, iN SiliCO aHanm3 mpoHUIiaeMocT MeMOpaH,
JIOKUHT.

B nannHo# paboTe CHHTE3UPOBAaHBI HEKOTOPHIE MPOU3BOIHBIC 7-
HUTpOoOeH30(ypa3aHa 1 aHWIMHA, JOMOJIHUTEIBHO COJIEpKaIIie OHOOPTOrOHATbHbBIE
ANEKTPO(PUIIbHBIE WA HYKJI€OpUIbHbIE (pparMeHThl. CTPYKTYpbl HEKOTOPBIX
COEMHEHUH MOATBEPKAEHBI ¢ ToMolbio AMP, macc-ciekTpomerpun,
cnexktpoporomerpu U1 TCX. B xone paboThl ObUIO U3y4EHO B3aUMOICHCTBUE pAJla
MOJIYYEHHBIX BEUIECTB C OBIYBUM CHIBOPOTOUYHBIM aIbOYMUHOM M OLIEHEH UX
coJib(aTOXpOMHBIN dPPEKT, a TaKKe BIUSIHUE KUCIOTHOMN U IIEJIOYHOMN Cpe/ibl Ha
CHEKTPHI MOTJIOMICHUS U (PIIyOpECLIEHIIMHM BHIOPaHHBIX COeIMHEHUA. MeToaom
MOJIEKYJIIPHOTO JOKHHIA ONPEIEIsINCh apaMeTpbl B3aUMOJEHCTBHUS C
BBIOOPOYHBIM Ha00OpoM PDB-cTpyKTyp KaTenCcUHOB M BCEMU OEIIKaMU IPOXIKEN
Saccharomyces cerevisiae. (4-(2-bpomatwn)nurepasu-1-mi)- 7-HuTpooeH3odypasan
ad(UHHO CBSA3BIBAJICS C KATEIICUHOM S U HEKOTOPBIMU OEJIKaMH JIPOXIKEN €O
3HAYEHUSIMU DHEPTUHU CBSA3bIBAHUSA OT -7.9 10 -6.9 KKkayi/MoJIb U JIOKaJIU3alue aToma
Opoma y nucrenHa. [locpeicTBOM KOMITbIOTEPHBIX Pacy€TOB JAOMOJIHUTEIBLHO OblIa
OLICHEHA MPOHUIAEMOCTh COEUHEHUH Yepe3 PocPoIunuaHyo MeMOpaHy.
[Tony4yeHHble coeAMHEHUSI MOTYT IPOHUKATh yepe3 MeMOpany. [1o pe3ynpTaTam
MUKPOOHOJIOTUYECKOTO UCCIEA0BaHUS IPOU3BOIHbIE 4-OpoMaHUIIMHA (B TOM YHCIIE
NBD-nipou3zBoiHOE) HHTHOUPOBaIK POCT apoxokeit Yarrowia lipolytica, na
OCHOBAHME YEro MOXKHO CKa3aTh, YTO JaHHbIE COEAMHEHUS 00IaAat0T
IPOTUBOTPUOKOBON aKTUBHOCTBIO.



PODEPAT

AO'ém npltioMHal paboThel: 91 cTapoHka, 3Msmdae 89 mamtoHkay, 14 cxem, 4
Tabuikl, 89 JiTapaTypHBIX KPBIHIL.

Kirouasseist cnoel: NBD, ranaren3amenrdanbis aHUTIHBI, Miepa3iH, TUKOJIN-
JaMiH, OislapTaraHaJIbHBIS 3JIeKTpadUIbHBIA (PparMeHThI, TU30COMOTPOIHBIE areHThI,
(bryapaCcLPHIBIA, APOXKIKBI, ATbOYMiH, COJIbBaTaXpaMi3M, Mikpackartis, in Silico
aHaJli3 mpaHikajgbHacIl MeMOpaH, JOKIHT.

VY nan3enait paboiie CiHTI3aBaHbl HEKATOPHIS BHITBOPHBIS 7-
HiTpabeH3adypasaHy i aHUTIHY, SKis 1aJaTKOBa 3MSIIYAIOIb OisapTaraHa bHbIS
anekTpadiIbHbIA 200 HyKieadiIbHbIA pparMeHThl. CTPYKTYpbl HEKATOPBIX
3IYYIHHSY TalBepKaHbl 3 namnamoraii AIMP, mac-cniekTpameTpsii,
cnektpagarometpsli 1 TITX. V xoa3e paboThl ObUIO BEIByYaHa y3aeMai3esiHHE
HI3pary aTpbIMaHbIX p34bIBay 3 ObIYBIHBIM CHIPOBATAYHBIM aJbOYMIHAM 1 al[9HEHBI 1X
coJib(paTaxpoMHBI A(PEKT, a TakcaMa YIUIbIY KICJIOTHAra 1 I4ojiayHara acsapoja3s Ha
CHEKTPHI MarjabIHAHHA 1 (PIIyap3CL3HIIbI BEIOPaHbIX 3IIyY3HHSY. MeTanam
MaJIeKyJsipHara AOKIHTY BbI3HAUAJICs TapaMeTphl Y3aeMa3esiHHS 3 BbIOapayHbIM
Habopam PDB-cTpykTyp KaTarncinay i ycimi Oemkami apoxmkay Saccharomyces
cerevisiae. (4-(2-bpoMaTeun)minepasin-1-mn)-7-auTpoOeH30dypaszan 3Bs3Baycs 3
KaTAMCiHaM S 1 HeKaTopbIMi OeTTkaMi POk KaAY ca 3HAYDHHSIMI DHEPTii 3BSI3BAHHS a1
-7.9 na -6.9 xkan/mMoub 1 JIakamizalplsi aTaMa Opomy Kajsl IUCTeHHA. 3 JarnamMoran
KaMIIyTapHBIX pa3iikay AajaTkoBa ObUla allPHEHA MpaHiKaJIbHACUb 3JIyYIHHSY Mpa3
dachanimigayro MeMOpaHy. ATpbIMaHbIA 3JIy43HHI MOTYIlb PaHIKalb Mpa3
MeMOpany. I1a BbIHIKax MikpaOisyiariyHara qacie/iaBaHHs! BBITBOPHBIS 4-
Opamanininy (y TeM Jiky NBD-BeITBOpHAE) iHTiOIpaBaii pocT apoxkmkay Yarrowia
lipolytica, na maymcraBy yaro MoKHa CKasallb, IIITO Ja3CHBIS 3TyISHHI BaJ0IaI0Ib
CyTpalb-TpbIOKOBai aKTHIYHACITIO.



ABSTRACT

The volume of the thesis: 91 pages, contains 89 figures, 14 diagrams, 4 tables,
89 references.

Keywords: NBD, halogenated anilines, piperazine, picolylamine,
bioorthogonal electrophilic fragments, lysosomotropic agents, fluorescence, yeast,
albumin, solvatochromism, microscopy, in silico analysis of membrane permeability,
docking.

In this work, some derivatives of 7-nitrobenzofurazan and aniline, additionally
containing bioorthogonal electrophilic or nucleophilic fragments, were synthesized.
The structures of some compounds were confirmed by NMR, mass spectrometry,
spectrophotometry and TLC. In the course of the work, the interaction of a number of
obtained substances with bovine serum albumin was studied and their solfatochromic
effect was evaluated, as well as the effect of acidic and alkaline media on the
absorption and fluorescence spectra of selected compounds. Molecular docking was
used to determine the parameters of interaction with a selective set of cathepsin PDB
structures and all proteins of the yeast Saccharomyces cerevisiae. (4-(2-
Bromoethyl)piperazin-1-yl)-7-nitrobenzofurazan bound affinity to cathepsin S and
some yeast proteins with binding energies from -7.9 to -6.9 kcal/mol and localization
of the bromine atom near cysteine. By means of computer calculations, the
permeability of the compounds through the phospholipid membrane was additionally
evaluated. The resulting compounds can permeate the membrane. According to the
results of a microbiological study, 4-bromoaniline derivatives (including the NBD
derivative) inhibited the growth of Yarrowia lipolytica yeast, on the basis of which it
can be said that these compounds have antifungal activity.



