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1. Incepraniiina po60Ta IPUCBIYEHA PO3POOIEHHIO TPAKTUYHUX METOMIB CUHTE3y HOBUX (PJIyOPOBMICHHUX
OyniBesIbHUX GJIOKIB /1J1s1 OPraHiYHOrO CUHTE3y Ta MeAMYHOI xiMii. [JocimKeHo 1Ba B3aEMOOIIOBHIOBAIbHI
HaIpsIMU: OJlep>KaHHS PYHKLIOHAI30BaHUX (FeTepo)apoMaTUYHUX NOXiNHUX i3 rpynoto ~-CFMe2 Ta cuHTe3
Hacu4eHUx reM-n1udTOpOBaHUX ATIIUKIIYHUX CUCTeM. 3alporIOHOBaHO MacUITabOBaHUH MiAXin Mo MoXigHUX -
CFMe2 mngaxom Ae30Kcu(TOpyBaHHS TPETUHHUX 6€H3UJIOBUX CIIUPTIiB. BCTAaHOBIEHO BIJIMB €JIEKTPOHHOI IPUPOIU
3aMICHUKIB Ha XiMiuHy CTabisIbHICTh MPOAYKTIB: eeKTpoHOAediIUTHI (reTepo)apoMaTUdHi CUCTEMU € CTIMKIIMMHY,
TOJi SIK JOHOPHI 3aMiCHUKY CIIPUSIIOTH Aerpazauii. OuineHo ¢isuKo-xiMiuHi BIaCTUBOCTI CIIOJYK i IEPCIIEKTUBHICTD
rpynu -CFMe2 gk 6ioizoctepHoro anasnora -CF3. Po3po6seHo nu¢ropyBaibHe PO3MUPEHHS LUKy €K30IUKIIYHUX
aJIKeHiB, 110 3a6e31edye JOCTYII 70 HACUYEHUX reM-Iu(pTOPOBAaHUX LIMKJIIiB, 30KpEMa MaKPOLMKIIIYHUX,

CIIIPOUMKIIYHUX 1 KAPKACHUX CTPYKTYP. MexXaHiCTUYHI 3aKOHOMIPHOCTI peakii JOCIiIPKEHO i3 3aCTOCYBaHHSAM



aHasizy [amMeTa; KiJIbKiCHO OLIIHEHO €JIEKTPOHHI e(DeKTH 3aMiCHUKIB, SKi BU3HA4aIOTh MirpauiiiHy 31aTHiCTb
asKinpHOI rpynu. s Kio4oBoro okucHuka F5-PIDA po3po6seHo npenapatuBHuil 6esxpomartorpadivHui
HaMiBIPOMUCIIOBUI cuHTe3 y MaciuTabi 1o 300 r. BusHaueHo TemnepaTypHi Mexxi ioro cTabijibHOCTI, 10 Jajo
3Mory 6e3Me4YHO MacIITabyBaTU MPOLieC i BAKOPUCTOBYBATU PeareHT y AU TOPyBaJbHOMY PO3MIMPEHH] LIUKITY.
HaykoBa HOBM3Ha OfiepKaHUX pe3ysbTaTiB. HaykoBa HOBM3HA NOJIAra€e B PO3POOJIEHH] I €KCIIEPUMEHTAIbHOMY
OOIPYHTYBaHHI KOMILJIEKCY CUHTETUYHUX IiAXOiB 10 HOBUX (JIyOPOBMICHUX Oy1iBeJIbHUX GJIOKIB, yCTAaHOBJIEHHI
3aKOHOMipHOCTeH iX (POpMyBaHHS, CTabIILHOCTI Ta BJIACTUBOCTEM. ® BIIeplIEe PO3p0O06JIEHO MacIITAb0BAaHUI METOZ,
CHUHTE3Y IMPOKOi 6i61i0TekN PYHKILIOHANiI30BaHUX OYy[iBeIbHUX 0JIOKIB i3 rpymnoio ~-CFMe2 misaxom
I€30KCU(PTOPYBAHHS TPETUHHUX O€H3UJIOBUX CIIMPTIB. ® BIIepIIe€ CUCTEMAaTUYHO BCTAHOBJIEHO 3aJIEXKHICThb
cTabinbHOCTI (reTepo)apomaTuyHux rnoxinHux ~-CFMe?2 Bif es1eKTpOHHOI MPUPOY 3aMiCHUKIB. ® BIlepiie
3aIpOINIOHOBAHO 3arajibHy AUQPTOPYBAIbHY PEAKLIiI0 PO3MMPEHHS LUKy €K30LUKIIYHNAX aJIKEHIB JJ71s1 Ofep>KaHHs
HacU4YeHUX reM-AudTOPOBAHUX LIUMKJIIB. ® BIEpPIIE AOCTIIKEHO MEXaHiCTUYHI 3aKOHOMIPHOCTI 11 TOPYyBaIbHOTO
PO3BLIMPEHHS LUKITY Ta 32 OIIOMOT0I0 aHalidy ['aMmMeTa KiJIbKiCHO OLIiHEHO eJIeKTPOHHI e(eKTH 3aMiCHUKIB.
BIleplIe po3pobiieHo 6e3xpomaTorpadiyHuil HaliBIPOMUCIOBUIM MeTo cuHTe3y F5-PIDA Ta BU3Ha4YeHO
TeMIIEPATyPHi MEXi 10ro CTabiIbHOCTI. * BIIEpLIE IPOBEAEHO KOMIJIEKCHE OLIiHIOBAaHHS 6i0i30CTEPHO]
ekBiBasieHTHOCTI rpyn -CF3 ta ~-CFMe2, 110 nifTBepIUIO MOKIIUBICTD MOJIMIIEHHS] PO3YMHHOCTI 6€3 BTpaTh
6iosioriyHOi aKTUBHOCTI Ha NPUKIIAAi eHacuneHi6y. [IpakTuyHe 3HaU€HHS OJlepKaHUX pe3ysbTariB. Po3pobseHo
IIpaKTMYHi, MacIITabOBaHi Ta BiTBOPIOBAHI METOJIUKY CUHTE3Y (rerepo)apoMarnyHux -CFMe2-noxigHux i
HaCHMYEHUX reM-I1u(pTOPLUKIOAJIKAHIB, SIKi 3a6€311euyI0Th JOCTYII 10 PaHille MaJloBiIOMUX CTPYKTYpP Y
MYJIBTUTPaMOBUX i IeKarpaMoBUX KijibKOCTsX. [IpoToko onepkanHs F5-PIDA y macmita6i 300 r 6e3
XpoMarorpapiyHOro OYMILEHHs Ta BCTAHOBJIEHI [IapaMeTpy Oro TepMidHOi CTabiIbHOCTI CTBOPIOIOTD MifI PYHTS
17151 6€3M1eYHOTr0 11 €EKOHOMIYHO AOLIJIbHOTO MaciuTabyBaHHs. CHHTE30BaHi CIIOJIyKY MPUIATHI 10 MOJAJbIINX
(dyHKIiOHATBHUX [IEPETBOPEHD i CTBOPEHHS 6i61i0TeK 6i0aKTUBHUX MOJIEKYJI. 3alIpOIIOHOBaHI PIyopOBMiCHI
CHACTEMU MOXYTb OYTH BUKOPHMCTaHI SIK €KOJIOTIuHillli i30CTepHi aHasoru TpupTOpMETUIbHUX IPyIl. Po3pobiieHi
mizxoay MpUAATHI [71s1 aKaleMiYHOTO Ta IPOMHUCJIOBOTO 3aCTOCYBaHHS y AM3aliHi JIiKapChbKUX 3aCO0iB i
arpoximikaris.

2. The dissertation focuses on practical synthetic methods for new fluorinated building blocks for organic
synthesis and medicinal chemistry. Two complementary areas were studied: functionalized (hetero)aromatic
derivatives bearing a -CFMe2 group and saturated gem-difluorinated alicyclic systems. A scalable route to ~-CFMe2
derivatives through deoxyfluorination of tertiary benzylic alcohols was developed. The effect of substituent
electronics on product stability was established: electron-deficient (hetero)aromatic systems are more stable,
whereas donor substituents promote degradation. Physicochemical properties and the potential of ~-CFMe2 as a
bioisosteric analogue of —~CF3 were evaluated. A difluorinative ring expansion of exocyclic alkenes was developed
to access saturated gem-difluorinated rings, including macrocyclic, spirocyclic, and bridged architectures.
Hammett analysis provided quantitative insight into the substituent effects governing alkyl-group migratory
aptitude. A chromatography-free, semi-industrial preparation of the key oxidant F5-PIDA on a scale of up to 300 g
was established. Its thermal stability limits were defined, enabling safe scale-up and reliable use in difluorinative
ring expansion. Scientific novelty of the obtained results. The scientific novelty lies in the development and
experimental substantiation of synthetic approaches to new fluorinated building blocks and in establishing the
relationships governing their formation, stability, and properties. ¢ For the first time, a scalable synthesis of a broad
library of functionalized -CFMe2 building blocks by deoxyfluorination of tertiary benzylic alcohols was developed.
* For the first time, the stability of (hetero)aromatic ~-CFMe2 derivatives was systematically correlated with
substituent electronics. * For the first time, a general difluorinative ring expansion of exocyclic alkenes was
proposed for the synthesis of saturated gem-difluorinated rings.  For the first time, the mechanism of
difluorinative ring expansion was investigated and electronic effects controlling alkyl-group migration were
quantified by Hammett analysis. * For the first time, a preparative chromatography-free semi-industrial method
for F5-PIDA synthesis was developed and its thermal stability limits were defined. For the first time, the
bioisosteric equivalence of —~CF3 and -CFMe2 groups was comprehensively assessed, demonstrating improved



solubility without loss of biological activity using enasidenib as an example. Practical significance of the obtained
results. Practical, scalable, and reproducible procedures were developed for (hetero)aromatic -CFMe2 derivatives
and saturated gem-difluorocycloalkanes, providing access to underexplored structures on multigram and
decagram scales. The chromatography-free 300 g protocol for F5-PIDA and the established thermal-stability
parameters support safe and economically viable scale-up. The products are suitable for further functionalization
and for assembling libraries of bioactive molecules. The proposed fluorinated systems can serve as more
environmentally benign PFAS-free isosteric alternatives to conventional trifluoromethyl groups. The methods are
applicable in academic and industrial discovery of medicines and agrochemicals.
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