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1. CuHTe3, CTPYKTYypa Ta €HaHTIOPO3Ili3HaBaJIbHI BJACTUBOCTI BHYTPIIIHbOXipaJbHUX Kaslikc[4]apeHiB.

2. Synthesis, structure and enantiorecognition properties of inherently chiral calix[4]arenes.

Pedepar/aHoTanis:

1. Incepraniiina po60Ta IpUCBIY€HA PO3po6Li IpenapaTuBHUX METOMIB CUHTE3y BHYTPIIIHbOXiPAJIbHUX
Kastikc[4]apeHiB, OTPMMaHHIO iX CTepeoi3oMepHO YUCTUX (POPM, BUBHAYEHHIO TPOCTOPOBOI CTPYKTYPU i aOCOJIIOTHOI
cS/cR crepeoximMiuHOi KOH}IrypaLii MaKpoLUKILy, LOCTiIKEeHHIO €HaHTIOpO3Ii3HaBaJIbHUX BJIACTUBOCTEH, pO3po01i
€HaHTIOCEJIEKTUBHYX CEHCOPIB Ta OPraHOKaTasli3aTopiB aCUMETPUYHOTO CUHTE3Y. 11 OTpUMaHHs
BHYTPIIIHbOXipa/JIbHUX KaJliKC[4]apeHiB i3 aCUMETPUYHO 3aMillleHUM HIDKHIM BiHLIeM Oy po3po0JIeHi MeTOAU
[IOCTAiTHOTO PerioceseKTUBHOTO aJIKiJIIOBAHHS TiIPOKCUJIBHUX IPYII Kajlikc[4]apeHy B IPUCYTHOCTI pi3HUX 3a
IIPUPOJIOI0 OCHOB. 3HAIAEHO ONTHMMaJbHI YMOBY MOHOAQJIKIJIIOBaHHS TeTparilpoKcu-TpeT-0yTui-Kanikc[4]apeHiB
4yepe3 yTBOPEHHSI MOHOHATPiEBOI COJIi Mif, iel0 METUJIATy HATPilo sIK OCHOBU. PO3p06JIeHO IpenapaTUBHUN METO],
IIPOKCUMAaJIBHOTO aJIKiIIOBAaHHSI MOHOAJIKOKCU-TPET-0yTUI-KaJlikc[4]apeHiB y cuCcTeMi HACUYEHNI BOJHUI PO3YNH

rigpoxkcuny Hatpito /IMCO (1:7). [lokazano, mo 6e3BogHu rinpoxkcup, 6apito B IMPA e onTrumanabHOI0 OCHOBOIO Il



MOHOAQJIKIJIIOBaHHS [iaJIKOKCU-TPET-0yTUI-KasliKC[4 ]apeHiB. AJIKiIIOBAaHHSIM TPUAJIKOKCU-KaJiKc[4]apeHiB y
[IPUCYTHOCTI rifipuny HaTpiio abo TigpoKCcuay HATpilo OTpMMaHi TeTpasaMilleHi BHyTPilIHbOXipasbHi
KaJlikc[4]apeHu. 3HalieHO [IpenapaTuBHUI METO, CUHTE3y MOHOAIMIbOBAHUX KaJliKc[4]apeHiB MIIsIXoM
IVCTAJIbHOTO [iallAJII0BAHHS TETParipoOKCU-TpeT-0yThUil-Kajikc[4]apeHy Ha Nepliil cTajii Ta CeleKTUBHOTO
IealuII0BaHHS MPOLYKTY Npu Aii MmeTusaty Hatpito B IM®A nHa apyriii cragii. Po3apo6yieHo epeKTUBHUI METO],
BUJAJIEHHS XipasibHOi 1-eHineTnnamigHoI rpynu fieto rinpoxkcuay 6apito B cymimi H-6yTanosn/IMCO npu
OZlep>KaHi BHYTPILIHbOXipaJbHUX KaJlikC[4]apeH-0LTOBUX KUCJIOT. I3 BUKOPUCTAHHSIM PO3PO06JIEHUX METO/IB
CEJIEKTMBHOTO JIKIJIIOBAaHHS CUHTE30BaHO BHYTPIIHbOXIPaJ/IbHI aJIKOKCU-TPET-OyTUII-KaJliKc[4]apeHu 3 IBOMa,
TphOMA Ta YOTHMPMa 3aMiCHMKaMU Ha HUXHBOMY BiHLI, o MaoTe ABHH, AABH, ABCH a6o ABCD Tur 3amMilieHHs.
3acrocyBaHHs olTUYHO yucToi popmu N-(1-peHineTnn)aminy 6poMOLTOBOI KUCJIOTH SIK aJIKL/II0I0YOro areHTa J1ajio
3MOTY OTPUMATH JjiaCTEPEOMEPHI [Iapy aMilliB aJIKOKCU-KaJlikc[4]apeH-0LTOBUX KUCJIOT. BifmpalnpoBaHO yMOBU
PO3IiNeHHs UX AiacTepeoizoMepiB KOJIOHKOBOIO xpomaTorpadieto abo kpucramiizanieto. Metogom PCA Bu3HaueHi
CTPYKTypH Ta abcoiloTHi ¢S /cR crepeoximiuHi KoHirypatiii KasikcapeHOBOr0 MaKpPOLUKIY OTPUMaHUX CIIOJIYK.
CdopmysioBaHi npaBusa BU3HayeHHs ¢S /cR KoHQirypalii MakpouukiiB y niacrepeomepax N-(1-deHinetun)aminis
Kastikc[4]apeH-OLTOBUX KUCJIOT 32 JaHUMU crieKTpiB SIMP. Po3po6sieHo npenapaTuBHUN METOJ], CUHTE3y 25-
IIpoIisiokcu-26,27-nrbeH3oinokcu-Kasnike[4]apeny. BuBueHO MOKIIMBOCTI PyHKLiOHai3alii mapa-rno3ulliii boro
MaKpOLMKJIY Ta 3HaliIEHO YMOBU MOCTAJilIHOTO PErioceseKTUBHOrO 1e6eH301/II0BaHHs Oflep>KaHUX IIPOLYKTIB i3
METOI0 aCUMETPUYHOI (PYyHKIiOHai3allii BEPXHBOTO BiHL. PO3p06I€HO METOJL, CHHTE3Y iHINBiTyaJbHAX
crepeoizomepiB 25-N-(1'-¢peHineTna)amiHOKapOOHIIMETUIOKCU-26,27-116€eH301M0KCH-Kajikc[4]apeHy Ta
BCTaHOBJIEHO ix abcoJtoTHY KoHpirypaiio. JlociifmpkeHo peakuii periocesieKTuBHOI QyHKIiOHAMI3alii TaKKX CIIOJYK.
Metopamu SIMP, BucokoedeKTUBHOI pigHHOI XxpomaTorpadii Ta KBapLioBOro MikpobasaHCy BUBYEHO
€HaHTIOPO3Ii3HaBa/IbHI BJIACTUBOCTI BHYTPIIIHbOXipaJIbHUX KaJiKC[4]apeH-OLTOBUX KACJIOT CTOCOBHO HU3KU

XipaJIbHMX aMiHOBMICHUX CIIOJIYK.

2. The dissertation work is devoted to the development of preparative methods for the synthesis of inherently
chiral calix[4]arenes and the preparation of their stereoisomerically pure forms, the determination of the spatial
structure and absolute ¢S /cR stereochemical configuration of the macrocycle, the study of the enantiorecognition
properties of the synthesized compounds, the development of enantioselective sensors and organocatalysts for
asymmetric synthesis. To obtain new inherently chiral calix[4]arenes with an asymmetrically substituted lower
rim, methods for the stepwise regioselective alkylation of hydroxyl groups of calix[4]arene in the presence of bases
of different nature were developed. Optimal conditions for the monoalkylation of tetrahydroxy-tert-butyl-
calix[4]arenes through the formation of a monosodium salt with sodium methylate as a base were found. A
preparative method for the proximal 1,2-alkylation of monoalkoxy-tert-butyl-calix[4]arenes in the system
saturated aqueous solution of sodium hydroxide /DMSO (1:7) was developed. It was shown that anhydrous barium
hydroxide in DMF is the optimal base for the monoalkylation of dialkoxy-tert-butyl-calix[4]arenes. Alkylation of
trialkoxy-calix[4]arenes in the presence of sodium hydride or sodium hydroxide afforded tetrasubstituted
inherently chiral calix[4]arenes. A preparative method for the synthesis of monoacylated calix[4]arenes was
developed by distal diacylation of tetrahydroxy-tert-butyl-calix[4]arene with carboxylic acid chlorides in the
presence of potassium carbonate and subsequent selective removal of one acyl group by the action of sodium
methylate in DMF solution. An efficient method for removing the chiral 1-phenylethylamine group using barium
hydroxide in a solution of n-butanol /DMSO was devised for the preparation of inherently chiral calix[4]arene-
acetic acids. Using the developed methods of selective alkylation, inherently chiral alkoxy-tert-butyl-
calix[4]arenes with two, three and four substituents on the lower rim, which had the ABHH, AABH, ABCH or ABCD
substitution type, were synthesized. When the optically pure form of N-(1-phenylethyl)bromoacetic acid amide as
an alkylating agent was using, diastereomeric pairs of alkoxy-calix[4]arene-acetic acid amides were obtained. The
conditions for the separation of diastereoisomers by column chromatography or crystallization were worked out.
The structure and absolute cS/cR stereochemical configuration of the calixarene macrocycle of the obtained
compounds were determined by X-ray diffraction. The rules for determining the cS/cR configuration of
macrocycles in diastereomeric forms of N-(1-phenylethyl)amides of calix[4]arene-acetic acids based on NMR



spectra data were formulated. A preparative method for the synthesis of 25-propoxy-26,27-dibenzoyloxy-
calix[4]arene has been developed. With the aim of achieving asymmetric functionalization of the upper rim, the
functionalization of the para-positions of this macrocycle was investigated, and conditions for the stepwise
regioselective debenzoylation of the resulting products were established. A method for the synthesis of individual
stereoisomers of 25-N-(1'-phenylethyl)aminocarbonylmethyloxy-26,27-dibenzoyloxy-calix[4]arene was developed,
and their absolute configuration were determined. Reactions involving the regioselective functionalization of these
compounds were studied. The enantiorecognition properties of inherently chiral calix[4]arene-acetic acids toward
a series of chiral amine-containing compounds were investigated using NMR spectroscopy, high-performance
liquid chromatography, and quartz crystal microbalance techniques.
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1. KocTiok Onekcangp MukosanoBuy

2. Oleksandr M. Kostyuk

KBasidikamis: 1.x.n., npodecop, 02.00.03

ImenTudikarop ORCID ID: 0000-0002-4326-4968

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: IHCcTUTYT OpraniuHoi ximii HarjionansHoi akamemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417325

Micue3HaxoOKeHHS: By Akanemika Kyxaps, Kuis, 02094, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Onucseko Iletpo IletpoBuy

2. Petro P. Onysko

KBasigikamis: 1.x.1., npopecop, 02.00.03, 02.00.08
ImentTudikarop ORCID ID: 0000-0002-6137-2778
JoparkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=7004205548

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: IHCcTUTYT OpraniuHoi ximii HarjionanbHoi akamemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417325



Micue3HaxoaKeHHS: By/. Akanemika Kyxaps, Kuis, 02094, Vkpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. TumomeHnko Bagum MuxanaoBuu

2. Vadim Timoshenko

KBasigikanis: n.x.n., npodecop, 02.00.03

InenTudgikarop ORCID ID: 0000-0002-4879-604X

JoparkoBa iHdpopmamnist:

IloBHe HaliMEHYBaHHS IOPHUAHUYHOI 0COOM: [HCTUTYT OpraHivHoi ximil HaujoHanbHOT akagemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417325

Micue3HaxoaKeHHS: ByJI. Akagemika Kyxaps, Kuis, 02094, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I10-6aTbKOBI Bosk Muxatiino Bonoaumuposny
rOJIOBH pagu

BaacHe IlpizBuime Im's [10-6aTbKOBI Bosk Muxaiino Bosiopumnposnd
rOJIOBYIOYOrO Ha 3acigaHHi

BigmoBizasibHU 32 MiATOTOBKY Kypniokosa Ipuna BonogumupiHa
00JIIKOBHX JOKYMEHTIB

PeecTparop IOpuenko TeTssHa AHaTOJiIBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




