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1. Incepranifina po60Ta IPUCBIY€HA BUBYEHHIO CUHTETUYHUX MiAXOiB 4O HOBUX (PYHKIiOHANTI30BaHUX
LIMKJIO0YTaHiB, 1[0 MICTSTh aTOMU (PI1yopy 260 (IIyopOasKilbHiI Ipyny y pi3HUX MOJIOKEHHSX. 3alIpOIIOHOBaHa
IIOCJIiIOBHICTb IIEPETBOPEHD PO3MIOYMHAJIACS 3 XEMOCEIEKTMBHOTO MOHOTIPOJIi3y TPaHC-LIUKI00yTaH-1,2-
IVKapOoKcuiaTy (OTPMMaHOrO 32 BiCiM CTafiil 3 auIiHOBOi KUCJIOTH), MOAABLIOrO Ae0KCO(IyopyBaHHs Aito SF4
AJIKOKCUKapOOHiI-3aMillleHOoi KapOOHOBOI KUCJIOTU Ta HACTYITHOTO JIYKHOTO TifipoJli3y €CTePY IPyNy IPUBOAWIN [0
yrBopeHHs! (1R*,2R*)-2-(TpudyopoMeTnn)unkiI06yTaHKapOOHOBOI KUCJIOTHU 3 BUXOZOM 67%. [leperpyryBaHHs
Kypuiyca kap6oHOBOi KMCI0TH Tpoxoauso npu aii nudenindocpopunazuny ta Et3N y t-BuOH, a o6pobka
pozunHoM 4M HCI - 1,4-piokcan 3abe3nevyBasna yTBOpeHHs xaopuny (IR*,2R*)-2-(Tpu ¢pyopMeTH)uKiIo-
OyTaHaMiHilo 3 BUX0[0M 75% 3a [Bi CTalii 3 KaApOOHOBOI KUCIOTU. (IR*,2R*)-2-

(MeTokcuKapOoHiI)IMKI00yTaHKapOOHOBA KUCJIOTA OyJjia IepeTBOpeHa Ha OPTOrOHAJIbHO 3axUILeHUH JiiecTep, 110



MiCTUTBb TPET-OYTUJIbHY Ta METUJIbHY IPyIly, IpU BUKopucTaHHi DMAP - Boc20. B pe3ysbTaTi Iy>KHOTO TiIpoJli3y
0yJI0 OTpMMaHO 2-(TriZPOKCUMETUII)INKIOOYTaHKapOOKCUIIAT, OKUCHEHHS SIKOTO 32 CBEPHOM JI03BOJIMIIO
CHHTEe3YyBaTH aJIbJerif] — HeoOXigHU TpeKypcop AeokcodyopyBaHHs ais BBeneHHs1 CHF2-rpynu giero morph-
DAST. lopanblie 3HATTS TPET-OYTUIIBHOTO 3aXMCTY KAPOOKCUJIBHOI TPy A03BOAMIIO oTpuMaru (1IR*,2R*)-2-(au
(IIyOpMeTUI)IUKII0-0yTaH~KapOOHOBY KUCJIOTY, sIKa OyJla IEPETBOPEHA Ha IEPBMHHUI aMiH peakiujieo Kypuiyca 3
BUXOJ0M 71% 3a aBi ctagii. [lokazano, mo (IR*,2R*)-TpeT-6yTui 2-(rigpoKCUMeTU)IUKI06yTaHKapOOK-CUIaT
CJIyrye rapHOIO BUXIiJHOIO CII0JIYKOIO IJIs1 CUHTE3Y MOHO(IyOPOMETUI-BMICHUX OYy[iBEJIbHMX OJIOKIB HA OCHOBI
uka06yTany. CHHTETMYHA MOCIiJOBHICTD BKJIIOYasa peakliiio me3uatoBanHs, TMAF-onocepenkoBaHOTO
HYKJ1eoisbHOTrO 3aMillleHHs], Ta IePEeTBOPEHHS TPET-OyTUIKAPOOKCUIATY Y BiANOBIHY KapOOHOBY KUCJIOTY (BUXiz
56% 3a Tpu ctagaii). Haoctanok, cuHtes (1R*,2R*)-2-(payopmeTun)IuKI06yTaHaMiHy [IOJISITaB Y IIEperpynyBaHHi
Kypuiyca ocTanHbOI CIIOJIyKA 3 BUXOZOM 69% 3a 1Bi crazii. JKogHa 3 HaBeleHUX CTaiil IPOBEAEHNX CUHTETUYHUX
cxeM (HaliKopoTIa 3 HUX MicTuTs 11 cTaziil) He CynpoBOAXKYBaIach erniMepusallielo, o JO3BOJINIIO OTPUMATHU YUCT]
TpaHc-i3oMepu OyAiBeIbHUX GJIOKIB y KiZIbKOCTI 10 65 rpaMiB 3a OiMH MiAXiA. 3anporoHOBaHO ajlbTepHAaTUBHUMN
IIJISIX CUHTE3Y, KU 6a3yeThCs HA LIiaHOTPUQIyOpO-MeTUII0BaHHI LIMKI00yTeny Hieto pearenty Torsi II, TMS-CN
ta Cu(OTf)2 3 yrBopeHHsIM TpaHC-CF3-BMiCHOrO MKI00YTaHKAPOOHITPUITY, a JIyXKHUH rigpoJii3 103BOIUB
otpumati (1R* 2R*)-2-(Tpu dyopMeTni)IruKkI106yTaHKapOOHOBY KMCJIOTY 3 BUXomoM 38% 3a Tpu ctazii. Kpim Toro,
npsiMe a3ugoTpudIyopoOMETUIIOBAHHS LMKIIO0yTeHy Hieto peareHTy TorHi gpyroro nokosinHsa, TMS-N3 ta
Cu(MeCN)4PF6 3a6e3neuynsio yrBopeHHs: CF3-BMiCHOro asuiouuKo0yTany, IKuil 6yB 1epeTBOPEHUI Ha
nepBuHHUI N-Boc-3axuimennii amin peakuieto llltayzinrepa 3 nogasnsiuoo o6pookoro Boc20. HatomicTs npsmuii
MeToJ, QyHKIioHani3auii BUSBUBCS MeHII e(peKTUBHUM (3arajibHUM BUXin 8%) y OPIBHSHHI 3 3arajlbHUM METOOM
cuHTe3y aMiHiB peakuiero Kypuiyca. 3rigHo 3 pesysibTaramMy (isMKO-XiMiuHUX JOCTiIKEHb BCTAHOBJIEHO, 1110
BMMIipsIHi 3Ha4eHHs pKa LiIbOBUX CIIOJIYK, & TAaKOXK He3aMillleHUX HUKIO0YTHUIaMiHy Ta HUKJIOO0YTaHKapOOHOBO]
KUCJIOTH, BifITIOBiIAIOTh TEOPETUYHO IIepei6aueHiil TeHEeHLii i KOPEJIIoIOTh 3 JIiTepaTypHUMU JAHUMU JJIs1
alMKJIYHUX aHasoriB. lle cBimyuTh Mpo Te, 10 KUCIOTHICTh a60 OCHOBHICTb LIUX Cepill epeBaskHO 3aJIEXKUTh Bifl
CTyIIeHs IoJIIpU3allii 3B's13KiB, SIKa CIPUYMHEHA aToMaMU (J1yopy. JIinoQinbHICTh CNIOJYK TaKOX 3MiHIOBAIaCh
3rifgHO 3 TaKoIo X TeHgeHuiero: H > CH2F < CHF2 << CF3. JJaHui1 paj, KOPEJoe 3 HasBHUMU JIiTEPAaTyPHUMU JaHUMU
D715l BiITIOBIIHUX alIMKJIIYHUX CIIOJNYK. BaskyivMBo Bin3dHauuTy, 1o BBeaeHHs CH2F- a6o CHF2-3amicHuKIB B
LIMKJIOOyTaHOBUI KapKac 3aMiCTh aTOMAa BOJHIO HE 3MiHMJIO 200 HaBiTh MiJJBULINIIO TiAPOPiNbHICTb CIOMYK,

He3BaKalouy Ha 301/IbIIE€HHS KiJIbKOCTi aTOMiB KapOOHY.

2. The dissertation work is devoted to the study of synthetic approaches to novel functionalized cyclobutanes
containing fluorine atoms or fluoroalkyl groups in various positions. The proposed sequence of transformations
commenced with the chemoselective monohydrolysis of trans-cyclobutane-1,2-dicarboxylate (obtained in eight
steps from adipic acid), subsequent deoxofluorination under the action of SF4 of an alkoxycarbonyl-substituted
carboxylic acid, and subsequent alkaline hydrolysis of the group ester led to the formation of (IR*,2R*)-2-
(trifluoromethyl)cyclobutanecarboxylic acid in 67% yield. The Curtius rearrangement of the carboxylic acid took
place under the action of diphenylphosphoryl azide and Et3N in t-BuOH, and treatment with a solution of HCI in
1,4-dioxane ensured provided (IR*,2R*)-2-(trifluoromethyl)cyclobutan-aminium chloride in 75% yield over two
steps. In turn, (IR*,2R*)-2-(Methoxycarbonyl)cyclobutanecarboxylic acid was converted to an orthogonally
protected diester containing tert-butyl and methyl groups using DMAP-Boc20. The subsequent alkaline hydrolysis
led to 2-(hydroxymethyl)cyclo-butane--carboxylate, whose oxidation, according to Swern, made it possible to
synthesize an aldehyde - a necessary precursor of deoxofluorination for the introduction of the CHF2 group by the
action of morph-DAST. Further removal of tert-butyl protection of the carboxyl group made it possible to obtain
(1IR*,2R*)-2-(difluoromethyl)cyclobutane-carboxylic acid, which was converted to a primary amine by the Curtius
reaction. It is shown that (IR*,2R*)-tert-butyl 2-(hydroxymethyl)cyclobutanecarboxylate serves as a good starting
compound for the synthesis of monofluoromethyl-containing building blocks based on cyclobutane. The synthetic
sequence included a mesylation reaction, TMAF-mediated nucleophilic substitution, and the transformation of
tert-butylcarboxylate to the corresponding carboxylic acid (56% yield over three steps). Finally, the synthesis of
(IR*,2R*)-2-(fluoromethyl)cyclobutanamine consisted in a Curtius rearrangement of the latter compound in 69%



over two steps. None of the above stages of the conducted synthetic schemes (with the shortest of 11 stages) was
not accompanied by epimerization, which made possible the preparation of pure trans isomers of the building
blocks proposed on up to 65 grams in a single run. An alternative approach was proposed, which is based on the
cyanotrifluoromethylation of cyclobutene under the action of the Togni II reagent, TMS-CN and Cu(OTf)2. This
method resulted in the formation of trans-CF3-containing cyclobutanecarbonitrile, and alkaline hydrolysis allowed
to obtain (IR*,2R*)-2- (trifluoromethyl)cyclobutane-carboxylic acid in 38% over three steps. In addition, the direct
azidotrifluoromethylation of cyclobutene by the Togni Il reagent, TMS-N3, and Cu(MeCN)4PF6 provided the
formation of a CF3-containing azidocyclobutane, which was converted to a primary N-Boc-protected amine by the
Staudinger reaction followed by Boc20 treatment. Instead, the direct method of functionalization turned out to be
less efficient (overall yield 8%) compared to the general method of synthesis of amines by the Curtius reaction.
According to the results of physical and chemical studies, it was established that the measured pKa values of the
target compounds, as well as unsubstituted cyclobutylamine and cyclobutanecarboxylic acid, correspond to the
theoretically predicted trend and correlate with literature data for acyclic analogues. This indicates that the acidity
or basicity of these series mainly depends on the degree of bond polarization caused by fluorine atoms. The
lipophilicity of compounds also changed according to the analogous tendency: H > CH2F < CHF2 << CF3. This
series correlates with the literature data for the corresponding acyclic compounds. It is important to note that the
introduction of CH2F- or CHF2-substituents into the cyclobutane framework instead of a hydrogen atom did not
change or even increased the hydrophilicity of the compounds, despite the increase in the number of carbon
atoms.
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