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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 31.21

Tema guceprauii:

1. CunTe3 Ta 3acTocyBaHHs KOHOPMALITHO OOMeXeHUX [IMKJI00yTaHOBMICHMX aHAJIOTIB apriHiny, Ji3uHy Ta
ODHITHHY.

2. Synthesis and application of conformationally restricted cyclobutane-derived analogues of arginine, lysine and

ornithine.

Pedepar:

1. Inceprauifina po60Ta IpUCBIY€HA CUHTE3Y Ta 3aCTOCYBaHHIO KOH(pOpMalliliHO 0OMe>XKeHUX aHaJIoriB
aMiHOKHUCJIOT 3 TIO3UTYBHO 3aps)KEHUMU OIYHMMU JIAaHLIOTaMU — apriHiHy, Ji3MHy Ta OpHiTMHY. Ofep>kaHi i3octepu
OyJin BIieplle BUKOPUCTAaHI IJ1s1 JOCIiIP)KeHb aHTUMIKPOOHMX NENTULIB. Bys10 BUBYEHO BIIUB KOH(POPMALIITHOTO
0OMe>keHHSI OiUHMX JIAHLIOTIB apriHiHy Ha 610JI0TiYHY aKTUBHICTb TPOTUMIKPOOHUX LUKJIIYHMX FeKCalenTUMiB.
ExcriepuMeHTaIbHO IPOJEMOHCTPOBAHO MTPAKTUYHE 3aCTOCYBaHHS (GTOPOBMICHUX KOH(POPMALIITHO OOMEKEHUX
AHaJIOTIB apriHiHy Ta Ji3WHY 4J151 BUBUEHHSI MEMOPaHO-aKTUBHUX NenTuziB metonoM 19F-TTsIMP. CuHTe30BaHO
cepito 19F-miveHux aHasnoriB mem6paHo-akTuBHUX nentufis PGla(Nle) ta Temnopiny A. 17151 OL[iHKY IPUAATHOCTI

19F-miToK 6yJ10 IpOBeieHO MOPIBHSIHHS CIIEKTPiB KPYroBOr'O AMXPOi3aMy Ta 3HaUeHb MiHIMaJIbHUX iHTiOyI0Oun



KOHLeHTpauii. OTpUMaHi JaHi JEMOHCTPYIOTh MiHiMaIbHUI BIUIUB HA CTPYKTYPY Ta QYHKILIi AOCTIIKyBaHMX
IenTuax Mpu 3aMiHax NpupoaHux amiHokucsaot. Metonom 19F-TTSIMP ninTBepakeHo opienTauito PGla(Nle) Ta
TemnopiHy A B MOJleJIbHUX JliNliAHMX MeMbpaHax. [Toka3aHo, 1110 OJHOYaCHE BUKOPUCTAaHHS HETOJISIPHUX Ta
3apampKeHux 19F-MiTOK 3HaYHO MiABUILY€E TOYHICTL CTPYKTYPHOTO aHasli3y nentumis merogom 19F-1rMP. Bniepiie
PO3pO6IEHO METOAMKY AJISI IIPSIMOi peakLii InPpTOPMETUIIIOBAaHHS KETOHIB, 3IaTHUX [I0 €HOJIi3allii 3 3aCTOCYBaHHSAM
TPUMeTWICUIiNAnPpTOpMeTaHy. [lokasaHo, 10 MPOTOKOJI JOOPE NPALO€ AJi UUKIIIYHUX, UK YHUX,
apOMaTHMYHMX KETOHIB i € TOJIEPaHTHUM J0 Pi3HUX (PYHKILIOHAJIbHUX IPYIL. BignpaipoBaHO METO], OJl€pP>KaHHS

I1(PTOPMETUJIbHUX MOXiTHUX 3 LIUKJIO0YTaHOBUM (PPAarMEHTOM Ha MOZEJILHOMY CyOCTpaTi.

2. The thesis is devoted to the synthesis and application of conformationally restricted analogues of amino acids
with positively charged side chains - arginine, lysine and ornithine. Synthetic approach for new cyclobutane-
derived analogues of amino acids with fluorine-containing substituents, and synthetic protocols for the
preparation of difluoromethyl derivatives were developed. The practical value of fluorine-containing analogues of
lysine and arginine for structural investigations of membrane-active peptides has been proved. The result of work
is the development of a practical synthetic approach for getting a number of conformationally constrained
analogues of arginine, lysine and ornithine. The developed synthetic protocols allowed us to obtain cyclobutane
analogs of arginine, lysine and ornithine in gram quantities. The structure of the compounds was unequivocally
proved by 2D-spectroscopy and structural X-ray analysis. The designed amino acid isosteres were used, for the
first time, to study antimicrobial and membrane-active peptides. The effect of a conformational restriction of
arginine side chains on the biological activity of antimicrobial cyclic hexapeptide was studied. It has been shown
that the conformational restriction of arginine side chain does not affect significantly the antimicrobial activity of
cyclic hexapeptide c-WFW. Practical application of fluorine-containing conformationally-restricted analogues of
arginine and lysine for studying of membrane-active peptides by 19F-ssNMR was experimentally demonstrated. Six
19F-labeled analogues of the membrane-active peptide PGla(Nle) were synthesized using trans- and cis-isosters of
lysine with trifluoromethyl substituents (trans-/cis-TCBLys). To assess the applicability of newly designed 19F-
labels, the structural impact of Lys to trans-/cis-TCBLys substitution was evaluated using circular dichroism
spectroscopy (CD). Minimum inhibitory concentrations (MIC) values for 19F-labeled and non-labeled PGla(Nle)
were taken and compared. Based on these data, we concluded that the introduction of lysine-based 19F-labels
(trans-/cis-TCBLys) does not cause dramatic structural and functional changes in PGla(Nle). PGla(Nle) orientation
in model lipid bilayer membranes was confirmed by the 19F-ssNMR. The simultaneous use of non-polar and
charged 19F-labels has been shown to significantly increase the accuracy of the structural and orientational
analysis of membrane-active peptides using the 19F-ssNMR method.
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