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HOC]Ii,HOBHiCTb I[EPETBOPEHDb PO3IOYNHANIACH 3 XEMOCEJIEKTHBHOTO MOHOFi,E[pOJIiBy TpaHC—ILI/IKI[O6YTaH—1,2—

IMKapOOKCUaTy (OTPMMAaHOTrO 32 BiCiM CTafiil 3 aguIliHOBOi KUCJIOTH), TOAANBLIOrO AeoKcodayopyBaHHs aito SF4

aJIKOKCUKapOOHin-3aMilieHoi KapOOHOBOI KUCJIOTHU Ta HACTYITHOTO JIYXKHOTO TifpoJli3y eCTepy IpyIy IPUBOAUIN JO

yrBOpeHHs (1R*,2R*)-2-(TpudyopoMeTuin)IUuKI00yTaHKapOOHOBOI KUCJIOTH 3 BUXOZOM 67%. [leperpynyBaHHs

Kypuiyca kap60HOBOI KUCOTU NTPOXoauJIo npu gii nudenindochopunasuny ta Et3N y t-BuOH, a o6pobka



pozunHom 4M HCI - 1,4-piokcan 3abe3nedyBasa yTBOpeHHs xaopuny (IR*,2R*)-2-(Tpu ¢payopMeTr)uKiIo-
OyTaHaMmiHilo 3 BUXOJ0oM 75% 3a [IBi cTafii 3 KapOoHOBOI KUCIOTHU. (1R*,2R*)-2-
(MeTokcukapOoHiI)IMKI00yTaHKapOOHOBA KUCJIOTA OyJjia IEPETBOPEHA Ha OPTOrOHAJIbHO 3axUILeHUI JiiecTep, 110
MiCTUATb TPET-OYTUJIbHY Ta METUJIbHY IPyIly, IpU BUKopuctaHHi DMAP - Boc20. B pe3ysbTaTi JIy’KHOTO TiIpoJli3y
0yJ10 OTPUMaHO 2-(TigpOKCUMETUI)IMKIO0YyTaHKapOOKCUIIAT, OKUCHEHHS SIKOTO 32 CBEPHOM J,03BOJIMIIO
CHHTEe3yBaTH aJbJerif] — HeoOXigHui IpeKkypcop AeokcodyopyBaHHs ais BBepeHHss CHF2-rpynu gieio morph-
DAST. Ilopanbliie 3HATTS TPET-OYTUIIBHOTO 3aXMCTY KAPOOKCUJIBHOI IPYIIU AO3BOIMIIO oTpuMaru (IR*,2R*)-2-(nu
dbayopMeTn)IMKI0-6yTaH-KapOOHOBY KMCJIOTY, sIKa OyJia epeTBOpeHa Ha IIepPBUHHME aMiH peakuiero Kypiiyca 3
BUXOJ0M 71% 3a #Bi ctagii. [lokazano, mo (IR*,2R*)-TpeT-6yTu 2-(rigpoKCUMeTU)IUMKI06yTaHKapOOK-CUIaT
CJIyTy€ rapHOIO BUXiJJHOIO CII0JIYKOIO IJIs1 CUHTE3Y MOHO(IyOPOMETU/I-~BMiICHUX OY[iBeJIbHMX OJIOKIB HA OCHOBI
uUKI06yTany. CUHTETUYHA MOCIiIOBHICTh BKJIIOYaja peaklilo MmesumosaHHs, TMAF-onocepenkoBaHoro
HYKJI€O(iNbHOrO 3aMillleHHS, Ta IePEeTBOPEHHS TPET-0yTUIKApOOKCUIIATY Y BiATIOBiIHY KAPOOHOBY KUCJIOTY (BUXif
56% 3a Tpu ctagii). Haoctanok, cuxtes (1R*,2R*)-2-(psyopmeTusn)IuKI06yTaHaMiHy [I0JISITaB Y IIeperpynyBaHHi
Kypuiyca ocTaHHbBOI CIIOJIyKM 3 BUXOLOM 69% 3a 1Bi crazii. JKogHa 3 HaBeleHUX CTaii IPOBEAEHNX CUHTETUYHUX
CxeM (HaliKopoTIla 3 HUX MicTuTh 11 cTafiil) He CympoBOKYBaJach eniMepusallielo, 0 JO3BOJINIO OTPUMATU YUCTI
TpaHc-i3oMepu OyAiBeIbHUX 6JIOKIB y KiZIbKOCTI 10 65 rpaMiB 3a OfMH MiAxin. 3anpornoHOBaHO ajlbTepHATUBHUMN
IIJISIX CUHTE3Y, KU 6a3yeThCs Ha LIiaHOTpUQIyOpO-MeTUIII0BaHHI LIMKI00yTeny nieto pearenty Torsi II, TMS-CN
ta Cu(OTf)2 3 yrBopeHHsIM TpaHC-CF3-BMiCHOrO IMKI06YTaHKapOOHITPUITY, a JIyXKHUH IigpoJii3 103BOIUB
orpumartiu (1R*,2R*)-2-(Tpu (pyryopmeTn)unKI06yTaHKapOOHOBY KUCIIOTY 3 BUX010oM 38% 3a Tpu cragii. Kpim Toro,
npsiMe asugoTpudIyopoOMEeTUIIOBAaHHS LIMKIIO0yTeHy Hieto peareHTy Torui gpyroro nokosinas, TMS-N3 ta
Cu(MeCN)4PF6 3a6e3neuynsio yrBopeHHs1 CF3-BMiCHOro asuionuKkio6yTaHy, IKuil 6yB 1epeTBOPEHUI Ha
nepBuHHUN N-Boc-3axumenuil amin peakuieto llltayaiHrepa 3 noganbsuon o6pookoro Boc20. HatomicTe npsmuit
meToq, GyHKIioHaNi3anii BUsBUBCS MeHII e(peKTUBHUM (3arajibHUM BUXiz 89%) y MOPIBHSHHI 3 3araJlbHUM METOAOM
CHHTe3y aMiHiB peakiuieto Kypuiyca. 3rifnHo 3 peaynbTatamy (pi3snKo-XiMiYHUX OCTIiI)KEHb BCTAHOBJIEHO, 1110
BUMIpSHI 3Ha4eHHs pKa LibOBUX CIIOJIYK, & TAKOK HE3aMIllleHMX LMKJI00yTUIaMiHy Ta LIMKJI06yTaHKapOOHOBOI
KUCJIOTY, BiJIIOBifjal0Th TEOPETUYHO NepedaydeHill TeHEHIi] i KOPesoTh 3 JIITePAaTypPHUMHU JAHUMU 1S
aUMKJIYHUX aHasoriB. lle cBimYuTh Mpo Te, 10 KUCIOTHICTh a60 OCHOBHICTD LIUX Cepill epeBaskHO 3aJIEXKUTh Bifl
CTyIIeHs N1oJIIpU3allii 3B's13KiB, sIKa CIpUYMHEHa aToMaMu (J1yopy. JIino@inbHICT CIIOYK TaKOX 3MiHIOBaIach
3TifgHO 3 TaKolo X TeHgeHuiero: H > CH2F < CHF2 << CF3. [JaHuii psj KOPeJoe 3 HagBHUMU JIiTepaTyPHUMU ITaHUMU
IJ151 BiATIOBIIHUX al[MKJIIYHUX CIIOJYK. BaskivBo Bin3dHauuTy, 1o BBepeHHs: CH2F- a6o CHF2-3amicHuKIB B
LJMKJIO0yTaHOBUI KapKac 3aMiCTh aTOMAa BOJHIO HE 3MiHMJIO 260 HaBiTh MiJJBULINIIO TiAPOPiNbHICTb CIOMYK,

HEe3Ba)Xalou! Ha 30iJIbIIE€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 (1R*,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
(1IR*,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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