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1. CunTe3 Ta Bi1acTUBOCTI PyHKiOHANMi30BaHUX 1,4-0Kca3emnaHiB Ta 1,5-0Kca3oKaHiB

2. Synthesis and Properties of Functionalized 1,4-Oxazepanes and 1,5-Oxazocanes

Pedepar/anoTamis:
1. Iks1iyHi OpranivyHi Criosayku, 30KpeMa reTepoLmKIIY, MOCiAaloTh BAXKJIUBE MICLIE B CY4aCHi OpraHiyHin Ta
MeJIMYHil XiMii, OCKiJIbKM came BOHU (POPMYIOTb OCHOBY 3HaYHOI YaCTUHU 6i0JIONYHO aKTUBHUX MOJIEKYI i

(dapmaleBTUYHUX areHTiB. Hai6inbi JOCTYIHUMU € 5- Ta 6-WiIeHHi LUK/IY, YTBOPEHHS SIKUX 3a3BUYait

33663He‘{y€TbCH CIIpUATIINBUMU KiHETUYHHUMMU Ta TepMOﬂI/IHaMi‘{HI/IMI/I rnapaMeTpamu BHYTpiIHHbOMOJIeKy.T[HpHOi

uukiizanii. HatomicTs s 7-11-4sneHHUX UUKIIB €PEKTUBHICTD KJIACUYHUX MiAXOMiB iCTOTHO 3HUXKYETHCH, 110

3YMOBJIIO€ 3MEHIIEHHS BUXO/iB, yTBOPEHHS NI0OIYHUX IPOAYKTIB i IOCUIEHHS! KOHKYPEHIii 3 MiXKMOJIEKYJIIPHUMU

npolecaMmy. YHACiIOK LbOro [IPaKTUYHA peaisalis Ta MaclITabyBaHHs CUHTE3Y TaKUX LIUKJIB CYyTTEBO

YCKJIAOHIOIOThC. [ToMnpy 3a3HaveHi TPYAHOILL|, CEPEIHI T€TEPOLMKIIN CTAaHOBJIAThL 3HAYHUI iHTEpEC AJ1s1 MEIUYHOI

ximii 3aBIsIKM yHiKaZIbHOMY IIO€JJHAHHIO BiTHOCHOI )KOPCTKOCTI Ta KOH(pOPMaLiiiHOi rHy4YKoCTi. Came TaKi

BJIACTMBOCTI 3a0e31e4yoTh e(PeKTUBHY afanTalliio 7o reoMeTpii 6i0s1oriyHuX MileHel i MOXKyTb CIIpUSITU



MOKpPAILEHHIO a(piHHOCTI, CEJIEKTUBHOCTI Ta (papPMaKOKIHETUYHUX XapaKTepUCTUK. Tomy 7- Ta 8-4ujieHHi
reTepOLUKIIM PO3IJISAAI0THCS SIK IEPCIIeKTUBHI CTPYKTYPHI (pparmMeHTy JJ1sl pO3MUPEHHS JOCTYITHOTO XiMiYHOTO
npocTopy. BogHouac HasiBHi METOIM iX CUHTE3Y, BKJII0Yaloul MeTaTe3uc, (POTOKaTaliTU4HI Ta paJuKabHi MiIXoou,
4acTO MOTPEOYIOTh CKIIAJHMX YMOB, OPOrUX KaTasli3aTopiB abo creliajabHO MiATOTOBIEHUX CYOCTPATIB i HEPLAKO
3aJIMIIAIOTHCS OOMEKEHUMH MilirpaMmOBUM MacIITaboM. Y pe3ysibTaTi IPOBeAeHOro qUCepTaliiHOro AOCTiIKEeHHS
BIleplie po3po6JieHO IIpenapaTUBHUI i MacIITaboBaHUM MifXiA 00 cUHTe3y PyHKLioOHAII30BaHUX 1,4~
OKCazernaHoBUX, 1,5-0KCa30KaHOBUX, 130KCA30JIiIMHOBHUX i Mipa30liMHOBUX Oy/iBeIbHUX 6JIOKIB HAa OCHOBI
IOCTYIIHHMX KOMEPLiMHYX PEeareHTiB Ta YHi(piKOBaHMX YMOB LMKJIi3allii. Bepie getaabHO OOCTiIKEHO BILIUB YMOB
peakuii Ta cTpyKTypHUX (aKTOPiB HA BiITBOPIOBaHICTb, 6€3MEYHICTh | MacIITabOBaHICTh NPOLIECY CUHTE3Y MOXiTHUX
1,4-okcazenany. [IpoBeneHO cucTeMaTU4Hy (PyHKLiOHAi3a10 1,4-0KCca3enaHOBOrO KapKacy Ta OfIEP>KaHo P,
HOBUX, paHillle HEONMCaHUX MOXiIHUX, O NifTBEPAUIIO NOr0 BUCOKMI CUHTETUYHUN NOTeHLian. TakoxX BIiepiie
PO3pO6JIEHO NpenapaTUBHU MiXil 10 OeP>KaHHS PEerioi3oMepHUX €HaMiHOHIB Ha OCHOBI 1,4-0Kca3enaH-6-0Hy Ta
3aIPOINIOHOBAHO e(eKTUBHUI METO] iX po3[iiieHHs y 6araTorpamoBOMy MacluTabi, 1o 3a6e3neynsio NpakTUYHUN
IOCTYII 10 000X 1,3-nmiesnekTpodinbHUX OyZiBeIbHUX 6710KiB. JOCIIiIPKEHO B3a€MO/II0 LIMX PErioi3oMepHUX
€HaMiHOHiB i3 6iHyKJIe0(]iNnbHUMM peareHTaMu Ta CUHTE30BaHO HOBi KOH/IEHCOBAHi reTepOyKJIiuHi cuctemu 3 1,4-
OKcazenaHOBUM (parMeHTOM, sIKi MiCTATb Mipa3oJibHi, i30KCa30/bHi Ta mipuMiguHOBI UK. KpiMm Toro, Briepiie
3aIIPOIIOHOBAHO NpenapaTUBHUM NiAXin 10 cuHTe3y 3-(PyHKLioOHaN30BaHUX 1,5-0KCa30KaHiB, SIKUI1 I1IepeBeplIye
BiZJOMi JliTepaTypHi aHAJIOTH 3a NIPaKTUYHOIO IPUAATHICTIO, OflepKaHo psfl PYHKIiOHATBHUX MOXiJHUX L[bOTO
KapKacy, a TaKoX 6aTbKiBCbKUI 1,5-0KCa30KaH. 3aBepHIaibHUM Pe3yJIbTaTOM POOOTH CTaJIO CTBOPEHHS

IIPaKTUYHOTO M MacuITaboBaHOTO IPOTOKOJY cuHTe3y C4-QyHKIiOHaNi30BaHUX i30KCA30JIiANHIB i Mipa3osliguHiB.

2. Cyclic organic compounds, particularly heterocycles, occupy a central position in modern organic and medicinal
chemistry, as they constitute the core structural motifs of a large proportion of biologically active molecules and
pharmaceutical agents. Five- and six-membered rings are the most readily accessible, since their formation is
generally favored by the kinetic and thermodynamic characteristics of intramolecular cyclization. In contrast, the
efficiency of conventional synthetic approaches decreases significantly for 7-11-membered rings, resulting in lower
yields, increased formation of side products, and enhanced competition from intermolecular processes.
Consequently, the practical implementation and scale-up of the synthesis of such ring systems remain challenging.
Despite these difficulties, medium-sized heterocycles are of considerable interest in medicinal chemistry owing to
their unique combination of relative structural rigidity and conformational flexibility. These properties enable
efficient adaptation to the geometry of biological targets and may contribute to improved binding affinity,
selectivity, and pharmacokinetic properties. Therefore, seven- and eight-membered heterocycles are regarded as
promising structural motifs for expanding the accessible chemical space. However, the currently available
synthetic methods, including ring-closing metathesis, photocatalytic, and radical approaches, often require
demanding reaction conditions, expensive catalysts, or specially designed substrates, and are frequently limited to
the milligram scale. In the course of this dissertation research, a preparative and scalable approach to the
synthesis of functionalized 1,4-oxazepane, 1,5-oxazocane, isoxazolidine, and pyrazolidine building blocks from
readily available commercial reagents under unified cyclization conditions was developed for the first time. The
influence of reaction conditions and structural factors on the reproducibility, safety, and scalability of the
synthesis of 1,4-oxazepane derivatives was comprehensively investigated for the first time. A systematic
functionalization of the 1,4-oxazepane scaffold was carried out, leading to the preparation of a series of previously
undescribed derivatives, thereby demonstrating the high synthetic potential of this heterocyclic framework. In
addition, a preparative method for the synthesis of regioisomeric enaminoones based on 1,4-oxazepan-6-one was
developed for the first time, and an efficient method for their separation on a multigram scale was proposed,
providing practical access to both 1,3-dielectrophilic building blocks. The reactivity of these regioisomeric
enaminoones toward binucleophilic reagents was investigated, resulting in the synthesis of novel fused
heterocyclic systems incorporating a 1,4-oxazepane fragment and containing pyrazole, isoxazole, and pyrimidine
rings. Furthermore, a preparative approach to the synthesis of 3-functionalized 1,5-oxazocanes was developed for
the first time, surpassing previously reported methods in terms of practical applicability. A series of functional



derivatives of the 1,5-oxazocane scaffold, as well as the parent 1,5-oxazocane, were also prepared. Finally, a
practical and scalable protocol for the synthesis of C4-functionalized isoxazolidines and pyrazolidines was
developed.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIPsAM PO3BHTKY HayKH i TEXHIKH: QyHIaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGiIbII
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HaykoBa (HayKOBO-T€XHiYHa) MPOAYKILiS: MeToxH, TeOpii, rinoresn

Comnia;ibHO-€KOHOMIYHA CIPSIMOBAHICTD: y PE3y/IbTaTi IPOBEIEHNX JUCEPTALIHIX JAOCIIKEHD 6yII0
pPO3p06JIeHO MPAKTUYHUI, MACIITA00BAHUI Ta BiATBOPIOBAHMII TPOTOKOJI CUHTE3y (QYHKIIOHA/II30BaHUX 5-, 7- Ta 8-
YIEHHUX (OKC)a3areTepoLyKIIiB Ha OCHOBI JOCTYIIHUX KOMEPLiTHUX PEareHTiB i yHi(piKOBaHNMX YMOB LMKJIi3aLlii.
3aIPOIIOHOBAHI MiIXoau 3abe3reynsiy IpenapaTuBHUM JOCTyII 10 1,4-0Kca3enaHoBuX, 1,5-0KCa30KaHOBUX,
i30KCa30/1iIMHOBUX i ipa30JigMHOBUX Oy liB€IbHUX OJIOKIB, IPUIATHUX IJ1s1 I0JAJIbIIOTO BUKOPUCTAHHS Y
CUHTETWYHIN Ta MEIUYHIN XiMii. 1151 1,4-0KCa3€I1aHOBOrO KapKacy CTBOPEHO HANliHMI METO[, OJleP>KaHHS 6-
METHUJIEH- Ta 6-OKCOIOXiTHUX Y 6araTorpaMoBUX KiJIbKOCTSIX. ONTHMI3allisl MOPSIKY NOAABAHHS PeareHTiB,
KOHILIEHTpAallii OCHOBU, TEMIIEPAaTypPHOIO PEXXUMY Ta YMOB BUIiJIEeHHS ITPOAYKTIB Jjaja 3MOTy 3a6€311€4UTU BUCOKY
BiZITBOPIOBAHICTb IIpoOLECY i cPOPMYJIIOBATU PEKOMEH AL 1010 6€3[1eYHOro BUKOpUCTaHHs cuctemu nah/dmfy
IpenapaTMBHOMY CHUHTE31. OTpUMaHi 6-QyHKIioHai30BaHi 1,4-0Kca3enaHy, a TaKoX iX aJIKeHOBi, KETOHHI,
ripOKCUMETUJIbHI, aMiHOMETUJIbHI, KApOOKCUJIbHI, €IOKCUAHI Ta reM-IudyopoBaHi NOXiIHI MOXYTb OyTH
BMKOPUCTaHi sIk medchem-pesieBaHTHI iHTepMeiaTU 17151 IOAAJIbIIOI CTPYKTYpPHOI Mogudikallii. po3pobseHo

IpenapaTyMBHUN MiAXif O CMHTE3y Ta PO3MiIEHHA PErioi3aoMepHUX eHaMiHOHIB Ha OCHOBI 1,4-0Kca3enaH-6-0Hy, 10



BiIKpHBae JOCTYI 10 HOBUX 1,3-71ies1eKTpoQiNbHUX PeareHTiB 1J1s1 100yJ0BY KOHAEHCOBAHUX a3areTepOLMKIIIYHIX
CHCTEM. 1€ CTBOPIOE CUHTETUYHY OCHOBY [JI51 OJlI€P>KaHHS HOBUX MiPa30JIbHUX, i30KCA30JIbHUX i MIPUMITVHOBUX
noxifgHux i3 pparmeHToM 1,4-oKcasenany. IOLIMPEHHS po3pobeHoi cTparerii Ha 8-4seHHi 1,5-0kcazokaHu
3a0€31e4mnsIo O€P>KaHHs 3-MeTUJIeH- Ta 3-OKCONOXiJHUX y IIPENapaTUBHUX KiJIbKOCTSX i 1aJ10 3MOTY 3[1iliICHIOBaTU
ix nopanpmy QyHKLiOHAMI3aLiI0. JOJATKOBO 6YJI0 CTBOPEHO MACIITaO0BaHUM METO]] CUHTE3Y C4-
(dyHKIiOHAII30BaHMX 130KCa30J1iIMHIB Ta Mipa3oifinHiB, IpUIATHUN 17151 Oflep>KaHHS MepCleKTUBHUX HaCUYEeHUX

reTepOLMKIIIYHUX Oy liBEJIbHUX OJIOKIB.
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