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1. Inceprauiiina po60Ta NpUCBIYeHa po3poobLi e(PEKTUBHYX i IPAKTUYHYUX MiAXOIB 1O CUHTE3Yy KOH(POPMALIiTHO
0OMEXXEHUX HU3bKOMOJIEKYJISIPHUX (QYHKLIOHAII30BAaHMX OPTaHiYHMX CIIOJYK, IO € MOXiJHUMHU NPOTEIHOre€HHOI
aMiHOKUCJIOTY O-TIPOJIiHY Ta MICTATb CIiPOUUKIIYHUIN PparMeHT y MOJIOKEHHSIX 3, 4 Ta 5 IipoJiAMHOBOTO KifbIis.
Taki criosyky posrisnaoThes K KII0YO0Bi OyAiBesibHi 6J10KHM AJ1s1 6i0MeIUYHUX JOCiIKEHb, 30KpeEMa [1J1s
CTBOPEHHS HOBUX JIIKaPChKUX 3aC00iB, @ TAKOX SIK CTPYKTYPHiI MOAM(piKaTOpU Ha eTalli ONTUMI3alii CrlonyKu-jigepa
3 METOIO TIOKPAIleHHS ii CEJIEKTUBHOCTI Ta METab0JIiYHOI CTabiIbHOCTI. Y paMKaxX AUCEPTAI[iiHOTO JOCIiIKEHHS
PO3p06JIEHO MacIITab0BaHi NpenapaTUBHi MPOTOKOJIM MYJIbTUTPAMOBOTO CUHTE3Y Py Sp-36arayeHux
KOH(OPMaLitHO YCKJIIaAHEHUX ITPOJIiHIB i3 BUCOKMM PiBHEM TPUBUMIPHOCTI, SIKi MiCTSITh CHIipOCIIOJIy4€Hi
(parMeHTH B NOJOXKEHHSIX 3, 4 260 5 MipOiAMHOBOrO KijblLs. Vi 3apONOHOBaHI CUHTETHUYHI CTpaTerii

CIIMPAIOThCS Ha JIETKOJIOCTYIIHI BUXiHI pEYOBUHM Ta TUIIOBi eKCIleprMeHTaIbHi MeTonuKku. OCO6IUBICTIO



IIPOTOKOJIIB € MOXKJIMBICTb peaisalii 6ibmocCTi cTadi y popMari TeJIeCKOMNiYHUX NPOLECIB, 10 3HAYHO MiJBALLYE
iX IpaKTW4HY LiHHICTb i 3py4YHiCTh MacIITabyBaHHS. 3arajloM CUHTE30BaHO 19 HOBHX ab0 MaJIOBiIOMUX Y JiTeparypi
CIipONpOJIiHOBUX KapKaciB, y Tomy uucii 3,3-, 4,4- Ta 5,5-criporposiiny, a TakoX BiJl[IOBiAHI i30MepHi rem-
IVIMETUJINPOJiHA — TOIOJIOTIYHO MOAIOHI 10 CNipOLUKIIIYHUAX CTPYKTYP, 110 3HAXOASTh LIMPOKE 3aCTOCYBAHHS B
bioMeIMYHUX JOCTiIKeHHIX. TaKo>K CUHTE30BaHO 3-CIipOMNiporayTaMiHOBi KUCJIOTH, SIKi BUCTYIAIOTh
iHTepMeiaTamMu B ofiep>kaHHi 3,3-CITipornposiHiB i cami 1o cobi € mepCrnekKTUBHUMU 06’ €KTaMU JJI MEAUYHOI XiMii.
J7151 6inbIIOCTI OTPUMAaHUX KapKaciB OyJiv NiAroTOBJIEHI IPaKTUYHO 3HAaYMMI NOXifHI — ecTepu, N-Boc-3axuieHi
aMiHOKMCJIOTH Ta TifpOXJIOPMIY aMiHOKMCIIOT. 3allPOIIOHOBAHI METOLOJIOTII O3BOJIAIOTD 3MiMICHIOBATU CUHTE3
L[i7IbOBUX IIPOAYKTIB y 6araTorpaMoBHX KiJIbKOCTSIX i3 rapHMMU BUXOJAaMU Ta BUCOKOIO BiITBOPIOBaHICTIO. BusiiieHi
0CO6IMBOCT] Iepebiry CMHTETUYHUX IIPOLIECiB CTBOPIOIOTh HaMliHe MigI'PYHTS [J1s1 [I0[aJIbIIOr0 PO3LIMPEHHS
XiMIYHOTO IIPOCTOPY IPOJIIHOBYUX MOXiIHUX 3 BUCOKMM PiBHEM TPUBUMIPHOCTI, IO MiATPUMYE aKTyasbHi HAPSIMU B
rany3sx 6ioximii Ta meguuHOi Ximii.

2. This dissertation is devoted to the development of efficient and practical approaches for the synthesis of
conformationally constrained, low-molecular-weight, functionalized organic compounds derived from the
proteinogenic o-amino acid proline and incorporating a spirocyclic fragment at positions 3, 4, or 5 of the pyrrolidine
ring. These compounds are considered key building blocks for biomedical research, particularly as platforms for
the development of new pharmaceutical agents and as structural modifiers at the lead optimization stage aimed at
improving selectivity and metabolic stability. Within the framework of this study, scalable preparative protocols for
multigram synthesis of a series of sp*-enriched, conformationally complex proline derivatives with a high degree of
three-dimensionality were developed. The designed synthetic strategies are based on readily available starting
materials and standard experimental techniques. A key feature of these protocols is the ability to perform most of
the steps as telescoped processes, which significantly enhances their practical value and facilitates scale-up. A
total of 19 novel or scarcely reported spiroproline scaffolds were synthesized, including 3,3-, 4,4-, and 5,5-
spiroprolines, as well as their isomeric gem-dimethylproline analogues — topologically similar compounds that are
widely used in biomedical research. In addition, 3-spiro-pyroglutamic acids were obtained as key intermediates in
the synthesis of 3,3-spiroprolines; these compounds are also of independent interest to the field of medicinal
chemistry. For most of the synthesized spiroproline frameworks, practically relevant derivatives were obtained,
including esters, N-Boc-protected amino acids, and amino acid hydrochlorides. The proposed methodologies
enable the preparation of target products in multigram quantities with good yields and high reproducibility. The
identified features of these synthetic processes provide a convenient platform for further exploration of the
chemical space of proline-based scaffolds with enhanced three-dimensionality, supporting ongoing efforts in the
fields of biochemistry and medicinal chemistry.
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