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V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koy TeMaTHYHHX PYOPHK: 31.23.27

Tema guceprauii:
1. CuHTe3 Ta BUBYEHHS BJIACTUBOCTEN HOBUX (PTOPOAJIKIIbOBAHUX [TOXITHUX IIPOJIiHY Ta CIIOPiIHEHUX CIIOJYK

2. Synthesis and Study of the Properties of New Fluoroalkylated Proline Derivatives and Related Compounds

Pedepar/anoTamis:

1. dTOpoankisbOBaHi NOXiAHI IPOJIiHY, CIOPiAHEHI aMiHOKMCIIOTY Ta FreTepOLMKIIiYHI Oy liBeIbHiI 6JI0KH, IO MiCTSITh
TeTparigpodypaH, TeTparigporiodeH i cyabdosaH. Po3podka epeKTUBHUX Ta MACIITAO0OBAaHUX METOLIB CUHTE3Y
HOBUX (PTOPOAJIKiIbOBAHUX FE€TEPOLMKIIIYHUX CIIOJYK, & TAKOXK BCTAHOBJIEHHS iXHiX KJII0UOBUX (Pi3NKO-XIMIYHUX i
KOH(QOpMaLillHNX XapaKTePUCTUK [1JIs1 PaljiOHaJIbHOTO BUKOPUCTAaHHS y MeIMYHIl ximii i ximMii nentuais. XimiuHuit
CHHTE3, KaTaJliTH4He rinpysanHs, IMP-cnekrpockomnis (Bkmodatouu 19F-SIMP), kosloHKOBa Xxpomarorpadis,
KiHETUYHO-KOHTPOJIbOBaHE oMujeHHs, meto, «shake-flask» nys Busnauenns sinoginsaoCTI (LOGP),
noTeHujomeTpuuHe TUTpyBaHHs (pKa). Po3pobiieHo piacrepeoceseKTUBHUIN MeToA cuHTesy cis-0-CHF2- ta cis-o-
CF3-0-1poJIiHiB Ha OCHOBI KaTaJIiTUYHOTO riipyBaHHs (TOPOAJIKIIILOBAHUX MiPOJIiB. 3alIpONIOHOBAHO CTPATETII0
[IpenapaTyMBHOrO €HAHTIOMEPHOTO po3zineHHs 0-CF3-0-npoJiiHiB 4yepes N-gepuBaTy3allilo XipaabHOK KACIOTOIO 3

OTPUMAaHHSM iHIUBiAyanbHUX CTEpeoizoMepiB (ee > 95%). OTpumaHo HOBI MOHO-N-Boc-3axuiieHi fiaMmiHy Ha 6a3i o-



(PTOPOAJIKiNbOBAHUX NPOJIIHOBUX KapKaciB. ONTUMI30BaHO 3arajIbHUM MifXif, 07151 OfepKaHHS y IPeNnapaTUBHUAX
KiJIbKOCTAX 3-yHKUioHanizoBaHux 5-CF3-3aMimenux noxinHux rerparigpotiodeHny ta retparizpodypany yepes
npomixxHi CF3-KeToHH, a TaKOX 3/ifICHEHO iX ITOfIaIblile CEJIEKTUBHE OKUCHEHHS [0 CY/Ib(OJIaHOBUX CUCTEM.
CuHTEe30BaHO MINPOKY MiHi-6i6/1i0TeKy JiacTepeoMePHO YMCTUX CIIMPTIB, aMiHiB Ta amiHokucoT (N-Boc, N-Fmoc
Ta €CTEePU), SKi € CTPYKTYpHO GJIM3bKMMU aHAJIOTaMU LMKJIOJNENIVHY 3 MiIBULIEHOI0 METab0JIiYHOI0 CTAbIIbHICTIO.
3milicHeHO cucTeMaTUYHe NOCTiIKeHHs BIUIMBY (PTOPOAJIKIIbHMX 3aMiCHUKIB Ta npupoau retepoaroma (O, S, SO2)
Ha pKa, i3oesnexTpryHi Touku (pI) Ta LogP, BCTaHOBUBILIM 3HaYHE 3HMKEHHSI OCHOBHOCTI MipOJIiIMHOBOTO a30Ty Ta
crienn$ivyHi 3aKOHOMIpHOCTI 3MiHU JinodinbHOCTI. Cepa BUKOPUCTAHHSI — OpPraHiyHa, 6ioopraHiyHa Ta MeQMYHA
XiMmis, XiMist IEeNTHUiB

2. Fluoroalkylated proline derivatives, related amino acids, and heterocyclic building blocks containing
tetrahydrofuran, tetrahydrothiophene, and sulfolane. Development of efficient and scalable synthetic protocols for
novel fluoroalkylated heterocyclic compounds, alongside the establishment of their key physicochemical and
conformational characteristics for rational application in medicinal and peptide chemistry. Chemical synthesis,
catalytic hydrogenation, NMR spectroscopy (including 19F-NMR), column chromatography, kinetically controlled
saponification, shake-flask method for lipophilicity (logP) determination, potentiometric titration (pKa). A
diastereoselective synthetic method for cis-o-CHF2- and cis-o-CF3-o-prolines based on the catalytic hydrogenation
of fluoroalkylated pyrroles has been developed. A practical strategy for the preparative-scale enantiomeric
resolution of o-CF3-o-prolines via N-derivatization with a chiral acid was proposed, yielding individual stereoisomers
(ee > 95%). Novel mono-N-Boc-protected diamines based on o-fluoroalkylated proline scaffolds were obtained. A
general approach was optimized for the preparative-scale synthesis of 3-functionalized 5-CF3-substituted
tetrahydrothiophene and tetrahydrofuran derivatives via intermediate CF3-ketones, followed by their selective
oxidation to sulfolane systems. A broad mini-library of diastereomerically pure alcohols, amines, and amino acids
(as N-Boc, N-Fmoc derivatives, and esters) was synthesized, representing structurally constrained cycloleucine
analogues with high anticipated metabolic stability. A systematic study on the effects of fluoroalkyl substituents
and the nature of the heteroatom (O, S, SO2) on pKa, isoelectric points (pl), and logP was conducted, revealing a
substantial decrease in pyrrolidine nitrogen basicity and specific trends in lipophilicity. Scope of application —
organic, bioorganic, and medicinal chemistry, peptide chemistry

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHI HanpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba>KJIMBUX NPO6JIEM PO3BUTKY HayKOBO-TEXHIYHOT0, COLliaJIbHO-€KOHOMIYHOTO, CyCIiJIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715 3a6e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIor0 PO3BUTKY
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