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Pedepar:

1. InceprauiiiHy po60Ty NIPUCBSIYE€HO NOCTIIPKEHHIO CUHTE3y HOBUX LIMKJIOOYTaHOBUX CIiPOreTepOLMKIIiB, 110
BKJIIOYAIOTh pparmeHTHu 5,8-niokcacmipo[3.5]HoHaHy, 1-okcacnipo[3.3]rentany Ta 1-a3acnipo[3.3]renrtany 3
nojanbuo Moaudikauielo GyHKIiOHAIBHUX IPYII [1711 CTBOPEHHS 6i0/1i0TEKM MOXiAHUX SIKi MOXKYTb OYTH
BMKOPHCTaHi [1J151 IU3aliHy HOBUX JIiKiB. Tako>X B poOOTi IPECTaBI€HO PO3POOKY METOIiB CUHTE3Y OiLIMKIIIYHMX
KapKaCHUX CUCTEM, 10 BKJIIOYAIOTh ParMeHTH MipoJliiuHy, NinepuauHy Ta mopdosiny. OKpema 4acTiHa poboTH
IIPUCBSIYEHA CY/IbQYPBMICHMM a3areTepoLMKIiYHUM cucTeMaM. Tema IucepTaliiiHoro NpoeKTy € akTyajIbHOIO 3
OIJISIy Ha MOCTiNHY NOTpeby HOBUX YHIKaJIbHUX OiAMHI-0JIOKIB [1JIs1 AM3aliHy JIiKiB. BCTaHOBJIEHO, 10 3pyYHUM
mizxomoM 10 ofep>kaHHs 1-okcacmipo[3.3]renTaHoBoi cucteMu € peakuis JxxoHcoHa-Kopi-YaitkoBcbKoro.

Bussneno, 1o 1-okcacnipo[2.3]rekcanu pearyioTs Habarato mBue Ta 3 6i/1bMUMHI BUXOaMU HiX BiJIIOBiAHI



LMKJI00yTaHOHU. Po3po6ieHo HOBUI criocib cuHTe3y 9-okca-3-a3abiinukio[3.3.1]JHoHaHy BUXOS4M 3 KOMEPLIMHO
moctynHux: (R)-2-((6eH3unokcu)MeTun)okcupany, (R)-emnixyoprinpuny ta 6ensunaminy. OnTumizanis Kjt090Boi
ctagii oTpumanHs (4-6eH31I1-6-((6€H3UI0KCH)METUII)MOPPOJIiH-2-17I)METaHOy IPUBEJA 10 BiIKPUTTS one-pot
METOJly CUHTe3y LIiJIb0BOI pe4yoBuHU. CTpaTeris sIBJIsie COOOI0 MOeTanHe AogaBaHHs (R)-2-
((6ensunokcu)MeTUN)OKCHpany, (R)-enixyoprigpuHy Ta METUIATy HaTPilo N0 GeH3UIaMiHy 3 MOJAJIbIIMM
KaTaJliTUYHUM TifpyBaHHSIM 000X 6€H3UJIbHUX TPYII Ta [TIepEeTBOPEHHS! rinpodinbHOro Mmopdosin-2,6-
IilngyuMeTaHoJly B rigpo@o6Huil TpeT-6yTui-2,6-6ic((MeTuncyabdoHia)okcu)MeTuI)MOpPoIliH-4-KapOOKCUIaT.
[Nopanbina nuKi3alis y BiANoOBiAHNN MaJIOHOBUI fiecTep, AEKapOOKCUIIOBAHHS Ta JIY>KHUH TifpoJi3 IPUBOJATH 1O
oTpuMaHHs 3-(TpeT-0yToKkcukapboHin)-9-okca-3-azabinukio[3.3.1]JHoHaH-7-KapOOHOBOI KMCJIOTU. 3 METOIO
CHHTE3y HOBUX IOXiHUX IiNepUIrHY 3 OiLIUKIIYHUM KapKacOM CUHTE30BaHO Psi CIIOJYK HA OCHOBI 2-
aszabinukio[2.2.1rentany. MeTton 6a3yeTbcs HA BHYTPIIIHbOMOJIEKYJISIPHIN LUKJIi3allii MOXiJHOTO 4-
OKCOLIMKJIONIeHTaHa~-1,2-TMKap6OHOBOI KMCJIOTH Ta 6eH3usaMiny. Po3po6ieHo HOBUI CIOCI6 CMHTE3y HEeHACUYeHNX
3,4-purigpo-2H-Tionipan-1,1-niokcupis siKi MOXKYTb 3HAaWTV BUKOPUCTAHHS SIK GIIIMHI-6JI0KU B CUHTE3i
(dapmaneBTUYHUX NpenapartiB. Ha cborofHi cepen Criomnyk, 1o BKIYAOTh aurinpo-2H-Tionipan-1,1-giokcugHuit
(PparMeHT, € TakKi BiloMi JIIKapChKi 3aC00H, K aHTUIJIAYyKOMHUI Npenapar Jlop3osamif, Ta giypeTuk MeTikpaH.
Po3po6eHi MeToay CUHTE3y BUllle3a3HaueHUX TUIIB CII0JIyK 6a3yl0ThCSl HA BUKOPHUCTAaHHI KOMEPLiMHO JOCTYITHUX
BUIXiJJHMX CIIOJIyK, BUKOPUCTaHHi OPUTiHAJIbHUX CUHTETUYHYMX ITPUMOMIB Ha HIJIIXY KOHCTPYIOBAHHS
reTepoLUKIiYHUX (PparMeHTiB Ta BUIIPOOYBAaHO HA MyJIbTUrpaMmoBoMy MacmTabi 10-100 r i Bume. Po3zin 1 Bkitovyae
JIiTepaTypHUN OrJIsi]l, IPUCBSYEHUI HOBITHIM METOJaM CUHTE3Y LIMKJI00yTaHBMICHMX F€TEPOLMKIIB [J1s1 U3aiHYy
JIiKiB, @ TAKOX OKCETaHaM, a3€TUAUHAM, Cylb(PoHaMm Ta MopdotiHaM. Came LIMM reTepOLMKIIaM IIPUCBIYEHO
HaMGisbIly yBary y gucepratii. SIKicHe onpaliloBaHHs Ta aHasli3 JPYKOBAaHUX IPKEPEJI JO3BOJISIE YiTKO BUBHAUNTHC 3
HaIpsIMOM BUKOHAHHS €KCIIEPUMEHTAJIBHOI CUHTETMYHOI YaCTUHY MOAANBIIOLI POOOTHU. Y MiICYMKY, aBTOP
30CepePKye CBOIO YBary Ha AyMIi, O MOXIiHI 3a3HaY€HUX F€TEPOLUKIIIYHUX CUCTEM € L[iIKaBUMU JI1 CTBOPEHHS
HOBUX BUCOKOE(DEKTUBHUX i MAJIOTOKCUYHUX 6i0JIOTIYHO aKTUBHUX PEYOBUH [1J1s1 IO/IA/IbIIOTO 6i0J0TiYHOTO
IocuigxeHHs. Po3zin 2 onucye CMHTe3 TpbOX TUIIB CIiPOLMKIIIB, IO MIiCTSITh LMKJIO0YTAaHOBUI (PparMeHT, a came
HOBUX 3aMimeHnux 1-okcacnipo[3.3]renTaHis, 1-azacnipo[3.3]renrtanis Ta 5,8-miokcacnipo[3.5]HoHaHiB. Po3zin 3
IIpeJCcTaBJisie COOO00 NOCIiNOBHE BUKIIATIEHHS MaTepiajliB Ta METOIiB CUHTe3Yy MOXifHUX 6-a3a6ilnkio[3.2.1]JoKkTany,
2-azabinukio[2.2.1]rerntany Ta 9-okca-3-as3abinukiio[3.3.1]JHoHaHy. B jaHOMyY po3zisi aBTOp ONMCY€e CTBOPEHI HUM
HOBi MapUIPyTH CUHTE3y LUX BXJIMBUX OiIAUHI-6J10KIB. Po31isi 4 BifTBOPIOE aJIFOPUTM MOLIYKY ONTUMAIbHUX
HIJISIXiB BUPIlIEHHS 337024 sIKi MOB'sI3aHi 3 CHHTEe30M HeHacudeHux 3,4-nurinpo-2H-tiomipan-1,1-giokcumis.
3anpornoHOBaHUH CIOCIO6 PO3LINPSIE MOKIIMBOCTI CUHTETUYHUX MiTXOMiB O aHaIOTYHUX (YHKIiOHaNi30BaHUX
LMKJIIYHUX Cy/IbQOHIB. TaKOXK y LIbOMY PO3ZiJi IPEACTaBIEHO CipO- Ta KOHAEHCOBaHI MipOJiAMHBMICHI NOXigHI
LuX Ccy/b(OoHIB. Po3aisn 5 onucye eKCriepuMeHTalbHy YaCTUHY JOCTiIKEHbD, B SKOMY HaBeJJ€Hi METOOUKN CUHTE3Y

HOBUX CIIOJIYK Ta ix SIMP xapakTepuCTUKH, JaHi Mac-CIIeKTPOCKOIIii Ta iHui ¢izrko-XiMiuHi BIaCTUBOCTI.

2. The dissertation is devoted to the study of the synthesis of new cyclobutane spiroheterocycles, including 5,8-
dioxaspiro[3.5]nonane, 1-oxaspiro[3.3]heptane and 1-azaspiro[3.3]heptane motifs, followed by modification of
functional groups to create a library of derivatives that can be used for the design of new drugs. The work also
presents the development of methods for the synthesis of bicyclic cage systems that include pyrrolidine,
piperidine, and morpholine fragments. A separate part of the work is devoted to sulfur-containing azaheterocyclic
systems. The topic of the PhD thesis is relevant in view of the constant need for new unique building blocks for
drug design. It has been established that the Johnson-Corey-Chaykovsky reaction is a convenient approach for the
preparation of 1-oxaspiro[3.3]heptane system. It was found that 1-oxaspiro[2.3]hexanes react much faster and in
higher yields than the corresponding cyclobutanones. A new method for the synthesis of 9-oxa-3-
azabicyclo[3.3.1Jnonane was developed based on commercially available (R)-2-((benzyloxy)methyl)oxirane, (R)-
epichlorohydrin and benzylamine. Optimization of the key step of (4-benzyl-6-((benzyloxy)methyl)morpholin-2-
ylymethanol production led to the discovery of a one-pot synthesis of the target substance. The strategy involves
the stepwise addition of (R)-2-((benzyloxy)methyl)oxirane, (R)-epichlorohydrin and sodium methylate to
benzylamine, followed by the catalytic hydrogenation of both benzyl groups and the conversion of hydrophilic



morpholine-2,6-diylmethanol into hydrophobic tert-butyl 2,6-bis(((methylsulfonyl)oxy)methyl)morpholine-4-
carboxylate. Further cyclization to the corresponding malonic diesters, decarboxylation and alkaline hydrolysis
lead to 3-(tert-butoxycarbonyl)-9-oxa-3-azabicyclo[3.3.1]]Jnonan-7-carboxylic acid. A series of compounds based
on 2-azabicyclo[2.2.1]heptane was prepared in order to synthesize new piperidine derivatives with a bicyclic cage.
The method is based on the intramolecular cyclization of a 4-oxocyclopentane-1,2-dicarboxylic acid derivative and
benzylamine. A new method for the synthesis of unsaturated 3,4-dihydro-2H-thiopyran-1,1-dioxides has been
developed that can be used as building blocks in the synthesis of pharmaceuticals. To date, among the compounds
that include the dihydro-2H-thiopyran-1,1-dioxide fragment are well-known drugs as the antiglaucoma agent
Dorzolamide and the diuretic Metikran. The developed methods for the synthesis of the above-mentioned types of
compounds based on the use of commercially available starting compounds, the use of original synthetic
techniques for the design of heterocyclic motifs and have been tested on a multigram scale of 10-100 g and above.
Chapter 1includes a literature review on the advanced methods for the synthesis of cyclobutane-containing
heterocycles for drug design, as well as oxetanes, azetidines, sulfones, and morpholines. These heterocycles are
the focus of this thesis. The qualitative study and analysis of printed sources allows us to clearly define the
direction of the experimental synthetic part of further work. As a result, the author focuses his attention on the
idea that the derivatives of these heterocyclic systems are interesting for the creation of new highly effective and
low-toxic biologically active substances for further biological research. Chapter 2 describes the synthesis of three
types of spirocycles containing a cyclobutane fragment, namely new substituted 1-oxaspiro[3.3]heptanes, 1-
azaspiro[3.3]heptanes, and 5,8-dioxaspiro[3.5]nonanes. Chapter 3 is a sequential exposition of materials and
methods of synthesis of 6-azabicyclo[3.2.1Joctane, 2-azabicyclo[2.2.1]heptane and 9-oxa-3-azabicyclo[3.3.1]Jnonane
derivatives. In this section, the author describes new routes for the synthesis of these important building blocks.
Chapter 4 presents an algorithm for finding optimal ways to solve problems related to the synthesis of unsaturated
3,4-dihydro-2H-thiopyran-1,1-dioxides. The proposed method extends the possibilities of synthetic approaches to
similar functionalized cyclic sulfones. This chapter also presents spiro- and condensed pyrrolidine-containing
derivatives of these sulfones. Section 5 describes the experimental part of the study, which includes the methods
of synthesis of new compounds and their NMR characteristics, mass spectroscopy data, and other physical and
chemical properties.
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