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Pedepar:

1. Incepralist npucBsYeHa po3po0Lii IpenapaTuBHUX METOMIB CUHTE3y Oy/liBeJIbHUAX OJIOKIB HA OCHOBI

reMiHaJIbHOTO AU(IyOPOLUKIIOTeNTaHy, OCiIKEeHHIO (Pi3NKO-XiMiYHUX BJIACTUBOCTE reM-
IV(IyopOLMKIIOAJIKaHIB, a TaKOXX PO3po0LIi MiTX0iB BBeIeHHS reM-11(IyoPOLUKIOaJIKIIbBHUX 3aMiCHUKIB Y
MOJIEKYJIM T€TEPOLMKIIIUHUX CIIONYK. PO3p06ieHO 3pyyHi IJISIXU OflepKaHHS MYJIbTUIPAaMOBUX KiJIbKOCTEH yCix
i3oMepHUX O-, 0- Ta 0-(PYHKLiOHANI30BAHUX reM-I1(pIyopO-LUKIOTeNTAHOBUX OyAiBEIbHUX OJIOKIB — KETOHIB, aMiHiB
Ta KApOOHOBUX KUCJIOT. [IpOBe/leHO NonepesHIO CUCTEMATUYHY OLiHKY BIIJIMBY (PJIyOPYBaHHS Ha KJIIOYOBi
napaMeTpH CIIOJYK in vitro: KUCIOT-HiCTb /OCHOBHICTb (pKa), minodinbHicTs (LOgP), po3unHHICTb y BoAi (SW) i
MeTaboJIiyHy CTabibHICTD (K MiIKpOCOMaJIbBHU BHYTPIlIHIN KiaipeHc, CLint) y Me>kax FOMOJIOTIYHUX CEPilt
¢dyHKLiOHaNi30BaHUX reM-audiyopoBanux C3-C7 nukio-asnkaHis. I BuMipioBaHHs1 pKa BUKOpUCTOBYBalIu

rOMOJIOTiYHI psiiv KApOOHOBUX KUCJIOT Ta aMiHiB (200 X ripoxaopuiiB) 3 po3MipoM Kisblig Bif 3 10 7 3 pisHUM



[IOJIOKEHHSM reM-1u@yopoBaHoro ¢pparmeHra (0,0 260 0) BilTHOCHO (QYHKIiOHANBHOI IPyNu. BUBI€HO, 10 BILJINB
rem-1uGIIyOpyBaHHS Ha KUCJIOTHICTh/OCHOBHICTb JOCJIII)KYBAaHUX CIIOJIYK BU3HAYAETHCS 37€06i/IbIIOr0
iHOYKTUBHUM edeKTOM aToMa (JIyopy, y BilTIOBIIHOCTI 3 TEHAEHLiSIMU, OIIMCAaHUMHU B JIiTepaTypi 1151 alMKIiYHUX
aHasoriB. OTxe, BilHOCHe nojyioxeHHs1 pparmeHTta CF2 mono ¢pyHKIioHaNbHOI rpynu (O, 0 260 O0) € BUpillaJTbHUM
daxTopom. 3Minu JinodinbHOCTI BinbyBasyucs 3a 6iy1bll CKIaTHUMU 3aKOHOMIPHOCTSIMU i 3a/1€Kaiy He TiIbKY Bif,
Micug ¢yopyBaHHS, ajie TaKOX Bifl pO3Mipy Kifblisl i HaBiTh NIpUpoay camoi PyHKLiOHAIbHOI rpyny. Takum 41HOM,
17151 TIOXiIHMX LIMKJIONIPOIIaHy reM-Iu(IyopyBaHHs [IPUBEJIO 10 3pOCTaHHs 3HaueHb LogP, Toi sIK AJ1s1 LUKIIiB
iHmMX po3MipiB (JIyopOBaHi CIOIyKY, 3a3B1Yai, 6ysin MeH jinodinsHuMu. OcTanHil eeKkT 6yB HaliMeHII
BHpaX€HMUM Yy BUIATKY LIMKI00yTaHy i 6YB HallCUJIBbHIIINUM 17151 O0- T (IyopOBaHUX i30MePiB, HAa BiTMIiHY Bif
alMKJIIYHUX aHAJIOTIB, ie O6yJia BCTAHOBJIEHA IPOTUJIEKHA TEHIEHLis (0 > 0 > 0). 3arajlom, eKCIIepUMMEHTaIbHO
BM3HAUY€HA PO3YMHHICTD Yy BOJi (Sw) OyJ1a BULIOIO JJ1s1 CIIOJIYK i3 HY)KYMMU 3Ha4YeHHIMU LogP. OgHak Kopersiis Mk
LMY JBOMA BJIACTUBOCTSIMU OyJia fajeka Bif izeanbHoi, MOKIIMBO, yepes epeKTr KpUCTaliqHOl YIIaKOBKY. 3a
KiJIbKOMa BUHSITKaMU (CIIOJIYKM Ha OCHOBI MaJIMX Kijlelp), reM-Au(IyOopyBaHHS CIIPUYMHSIIO 3pOCTaHHS
PO3YMHHOCTI y BOJi AJIs1 UUKJIIYHUX MTOXiTHUX, HA BiIMiHY BiJl TEHEHLIii, BCTAHOBJIEHOI JI51 alJUKJIIYHOTO PALY.
HaperTi, BUMipIoBaHHSI MiKpOCOMAaJIbHOTO KJIiPEHCY in vitro nokasasny, mo rem-augayopyBaHHS He 3HIDKYBajIo abo
HAaBITh JIe10 MOKPAIlyBao MeTaboJIiuHy CTabiIbHICTh BiIIOBIAHMX MOXiTHUX [IMKJI0AJIKaHiB. PeanizoBaHo
CTPATETII0 «BUNAJIEHHS HITPOreHy» 3a JIeBiHUM [1J151 ABOETAIIHOTO [1apajIeJIbHOrO CUHTE3Y, L0 BKJIIOYAE BiIHOBHE
aMiHyBaHHS (T€TepO0)apOMaTUYHUX A/IbIIETiNiB IEPBUHHUMMU (TET)apUIMETHII («OEH3UIBHUMU») aMiHaMU 3
HACTYIIHUM BUJIQJIEHHSIM HITPOTEHY [li€l0 aHOMEPHOTO aMifly 6e3 BUIiJIeHHS! IPOMIKHMX BTOPMHHUX aMiHIB y
YUCTOMY BUIJISLI. BignpauboBaHo npoctuil i HaAiHUI NPOTOKOJI, CyMiCHUI i3 JOCTYITHUM POOOYMM ITPOLLECOM
IIPOMUCJIOBOTO [1apajeIbHOTO CUHTe3y. PO3p06ieHy YCTaHOBKY [1apajlesIbHOr0 CUHTE3Y 3aCTOCOBYBAJIH [1J1S
BaJIiIALiIHUX €KCIIEPUMEHTIB i3 3ay4eHHsIM 17 (reTepo)apoOMaTUYHUX AJIbIETiNiB (OXiIHI 6€H3€eHy, MipUIVHY,
nipuMminuHy, nipazosy, TpHUa3oJy TOLIO) Y peakiii 3 n-¢yopobeHsnniamiHoOM, a TaKOX M-(IyopodeH3aJIbAeriom y
peakuii 3 10 nepBUHHMMU aMiHaMu (TOXiAHUMU 6€H3€eHY, i30KCa30J1y, iMiZIa30J1y, Nipa3oJry TOMIO) SIK BUXiTHUMU
criosniykamu. OTKe, ITOKa3aHo, L0 MOCIiIOBHICTh PEaKLii BiTHOBHOIO aMiHYBaHHS — «BUNAJIEHHS HITPOTEHY» €
e(peKTUBHUM METOLOM IJIs1 CUHTe3y 6i6J1i0TeKU CIIOJYK, sIKi POPMasIbHO MOKHA PO3IJISIATH SIK IPOIYKTU
crionydeHHs C(sp3)-C(sp3) 1BOX «6eH3UIbHUX» CUHTOHIB (110 BiAIOBiZAOTh (TeTepo)apoMaTUYHUM ajbAerifaMm i
(reT)apunmerunaminam). OTKe, IOCIIOBHICTh peakliili BifHOBHE aMiHyBaHHS — «BUJIaJIEHHS HITPOTE€HY» 3a
JleBiHUM € e(EKTUBHMM MiAXOIOM [JIs1 BBELEHHS reM-au(IyopOBaHUX LUKJIOAJIKIIBHUX 3aMiCHUKIB y
reTEPOLMKIIYHI CUCTEMU B YMOBAX MapajieIbHOTO CUHTE3Y i JO3BOJISIE OJleP>KaTU NIPOIYKTH, 110 MiCTSTh Iii
(dparmeHTH, po3iseHi OflHi€l0 a60 IBOMA METUJIEHOBUMU JIaHKaMU. JlOCIIiI)KEHO peaKLiiiHy 34aTHICTb
(dy1yopoBaHUX OyiBeJbHUX OJIOKIB Y peakuii MiHimi. [TokasaHo, mo peakuis Tuny MiHimi € 6araToo6ilusgiouum
a7IbTEPHATUBHUM MigX0JOM A0 CEJIEeKTUBHOI Moau(iKallii CKIaJlHUX OpPraHiYHMUX MOJIEKYJI Ha Mi3HIX CTafisax
crHTe3y. He3pakalouu Ha YUCJIEHH] [IepeBary, e MeTO Ma€ KijlbKa HEJIOJIiKiB, BKIII0YAl0YU HU3bKY
periocesIeKTUBHICTb Ta IOMIPHi BUXO[X Y 6iIbIIOCTI HaBeleHUX NpUKIafAiB. CUHTE30BaHi CI0JIyKH, ab0 MOXiJHi,
MOTEHLHO NOCTYIHI 3aBISIKU JAHOMY IIiIXO1y, € IePCIEKTUBHUMMU [1JI 3aCTOCYBAaHHS B IIPOEKTAX i3 pO3pOOKU

JIiKapChKUX IIpenaparis.

2. The dissertation is devoted to the development of preparative methods for the synthesis of building blocks
based on geminal difluorocycloheptane, the study of the physicochemical properties of gem-difluorocycloalkanes,
as well as the development of approaches for introducing gem-difluorocycloalkyl substituents into the molecules
of heterocyclic compounds. Convenient routes to obtain multigram quantities of all isomeric o-, o-, and o-
functionalized gem-difluoro-cycloheptane building blocks (ketones, amines, and carboxylic acids) were developed.
A preliminary systematic assessment was made of the effect of fluorination on key parameters of compounds in
vitro: acidity /basicity (pKa), lipophilicity (LogP), water solubility (SW) and metabolic stability (as microsomal
internal clearance, CLint) within homologous series functionalized gem-difluorinated C3-C7 cycloalkanes. In
addition, corresponding non-fluorinated and acyclic analogues were included in the study. Homologous series of
carboxylic acids and amines (or their hydrochlorides) with a ring size from 3 to 7 with different positions of the
gem-difluorinated fragment (o, o or o) relative to the functional group were used to measure pKa. It was found that



the effect of gem-difluorination on the acidity /basicity of the studied compounds is defined mainly by the
inductive effect of the fluorine atom and follows closely the trends observed previously for the acyclic
counterparts. Therefore, the relative position of the CF2 moiety to the functional group (o, o, or o) is a crucial factor.
Changes in lipophilicity followed more complex patterns and depended not only on the fluorination site but also
on the ring size and even the functional group nature itself. Thus, for the cyclopropane derivatives, gem-
difluorination resulted in slightly increased LogP values, whereas for other ring sizes, the fluorinated compounds
were typically less lipophilic. The latter effect was least pronounced for the case of cyclobutane and was strongest
for the o-difluorinated isomers (-oLogP typically demonstrated the following trend: o > o > o). This was contrary to the
acyclic analogs where the opposite tendency was established (o > o > o). Notably, the oLogP trends were different for
the two model amide series obtained from the corresponding carboxylic acids and primary amines. This means
that simple models based on the additivity of functional group increments cannot provide a detailed
understanding of lipophilicity trends in the gem-difluorocycloalkane series. In general, the observed aqueous
solubility (Sw) was higher for the compounds with lower LogP values. However, the correlation between these two
properties was far from perfect, possibly due to the crystal packing effects. With a few exceptions (compounds
derived from small rings), gem-difluorination increased the solubility in water for cyclic derivatives, which is
contrary to the tendency established for the acyclic series. Finally, in vitro measurements of human microsomal
clearance showed that gem-difluorination did not decrease or even slightly improved metabolic stability of the
corresponding cycloalkane derivatives. The Levin "nitrogen deletion" strategy was implemented for a two-step
parallel synthesis involving the reductive amination of (hetero)aromatic aldehydes with primary (het)arylmethyl
("benzyl") amines followed by nitrogen removal by the action of an anomeric amide without isolation of the
intermediate secondary amines in pure form. A simple and reliable protocol compatible with an affordable
industrial parallel synthesis workflow has been developed. The developed parallel synthesis setup was used for
validation experiments involving 17 (hetero)aromatic aldehydes (benzene, pyridine, pyrimidine, pyrazole, triazole
derivatives, etc.) in the reaction with p-fluorobenzylamine, as well as p-fluorobenzaldehyde in the reaction with 10
primary amines (benzene derivatives, isoxazole, imidazole, pyrazole, etc.) as starting compounds. Therefore, it is
shown that the reaction sequence of reductive amination - "nitrogen deletion" is an effective method for the
synthesis of a library of compounds, which can be formally considered as C(sp3)-C(sp3) coupling of two "benzyl"
synthons (corresponding to (hetero)aromatic aldehydes and (het)arylmethylamines). The reactivity of fluorinated
building blocks in the Minisci-type reaction was studied. It is shown that the Minisci-type reaction is a promising
alternative approach for late-stage selective modification of complex organic molecules. The compounds,
synthesized or theoretically accessible by this approach, are of high research relevance.
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IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEeXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGbII
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