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Pedepar/aHoTanis:

1. Inceprauifina po60Ta NpUCBIY€HA PO3po0Li 3pYYHUX [IPENAPATUBHUX METOAIB (PYHKLiOHAi3allii BEpXHBOTO
BiHLIS Kasikc[4]apeHiB Ta Tiakasikc[4]apeHiB pparmeHTamu gumeTuapocdiHOKCULiB, O-
rigpokcuMetrungumeTuadocdinokcuis ta cynbdaminoPocdoHOBUX KUCIOT 3 METOIO HaJlaHHSI OTPUMaHUM
CIIOJIyKaM KOPUCHUX (Pi3UKO-XiMIYHMX Ta 6i0JIOTiYHMX BJIACTUBOCTEN. B3aeMOoJii€l0 TETPaxJIOPOMETHII-
TeTPariIpoKCHKaJliKC[4]apeHy Ta TeTPaxJIOpOMETU-TETParigpoKCcuTiakadikc[4]apeHy 3
(TpuMetuncunin)guMmeTnnPpocdiniTOM OTpUMaHi BOLOPO3YMHHI TeTparinpokcu(Tia)kanikcapeHu, Mo MiCTSITh
yoTupu rigpodinbHi gumMeTnnPpocdiHOKCUAHI YIPyIOBaHHS Ha BEPXHbOMY BiHIli MaKpoLUKiy. Po3pobiieHi
IIpenapaTyBHi MeTOAY (POC(OPUIIIOBAHHS aJIKOKCU-(OPMisIKaTiKCcapeHiB (TPUMETUIICUIIN)AUMETUIIPOCEIHITOM,
SIKi BeyTb O OTPMMAaHHS KajlikcapeHiB (PyHKLiOHaNi30BaHUX O-TiApOKCUMETUNAUMETUI-(POCPiHOKCUTHUMNA

rpynamu. BctaHoBseHO, IO CTYIIHb aJIKiIIOBAaHHS HUKHBOTO BiHLS Ou@OpMisiKalikcapeHiB CyTTEBO BILJIMBA€E Ha



CTepeOXiMiYHUI pe3yJbTaT peaklii 3 (Tpumeruicuiin)gumerundocdinirom. Tak, pochopunoBaHHs AUTPOIIOKCU-
nudopMiskanikcapeHy NpoXoguTh cTepeocnenndivHo 3 yrBopeHHsM BUKIoYHO (RR + SS) pauemiunoi popmu
KaJlikcapeH-O-TrifpokcuMmetungumerundocdinokeuny. BogHodac, npu ¢pocdopuioBaHHi
TeTPaNpPONOKCHUIN(POPMIJIKaIiKCAPEHY YTBOPIOIOTLCS €KBIMOJISIPHI cyMillli paneMiqyHoi Ta Me30-(OpMU KaJlikCapeH-
o-rizpokcumetungumeTundpocdinokcuay. MeTogoM peHTreHOCTPYKTYPHOTO aHasli3y NOCinkKeHa CTPYKTYypa,
cTepeoxiMis Ta 37aTHICTb 10 popmyBaHHs P=0...H-O MDKMOJIeKyJIsIpHUX BOLHEBUX 3B's13KiB KaslikcapeH-0-
rigpokcumeTunIuMeTHIAPOoCPiHOKCHiB. BCTaHOBIIEHO, 1110 AUNPONOKCUKAIIKCAPEH, SKUI MICTUTh OJHY O-
rigpOKCUMETUI- JUMETUI(POCPIHOKCUIHY IPyIy, POpMye ONHOBUMIPHUN JIHIMHUH NOJIIMEPHUN JIAHLIIOT,
3'egHaHUl BogHeBuMU 3B's13kamu P=0...H-0. HaTomicTs, munponokcukasikcapeH i3 gsoma o-
rigpoKCuMeTUNIUMETUIAPOCPiHOKCUIHMMY IPyIIaMU YTBOPIOE CTEPEOPETYJISIpHUI CIipasibHUI N0JIiMEpHU
JIQHIIOT 3'eHaHui AecsitudneHHnMy P=0...H-O BoHeBO3B 13aHMMU LMKIaMU. [T0Ka3aHo, 10 caMoopraHisaliis
KaslikcapeH- O0-TiIpOKCUMeTUIANMETUNI(POCPIHOKCUIIB 3aI€KUTD Bifl KOH(POPMALiIHOI pyXJIMBOCTI
MaKPOLMKJIIYHOTO CKEJIETa Ta BU3HAYAETHCS CTYIIEHEM 3aMillleHHSI HUKHBOTO BiHIS MaKpOLUKIy. B3aemopiero
MOHO- Ta AupOpMisKaiKcapeHiB 3 HaJJIUIIKaMu CyabdaMifliB B PO3YMHI TETPaeTOKCUCHIIAHy ITpU Temneparypi 190
°C 3 BUCOKMMH BUXOJaMU OTPUMaHi MOHO- Ta AUCYJIb(OHiNIMiHOKaIIKcapeHn. Po3po6ieHi yMOBU
niacrepeocrenudivHoro npuenHanHs nietundocdity no C=N 3B'13Ky MOHO- Ta IUCyIbPOHINMIMIHOKaIKCapEHiB,
sIKe BeJie 10 YTBOPEHHS Me30-(OPM €TUJIOBUX €CTePIB KajlikcapeH-cyib(pamizoPpocdOoHOBUX KUCIIOT.
[NocnigoBHOIO 06POOKOI0 OTPUMAHUX CIIOJIYK OPOMOTPUMETUJICUIAHOM Ta METAHOJIOM CUHTE30BaHi KajikcapeH-
cynbdaminopocdoHoBi kucynoTu. BetanosneHo, mo amdidinbHi AiaTKkoKcukaiikcapeH-6ic-o-
rigpokcuMeTunuMeTAdoCcPiHOKCUIN Y BOJHUX CepeloBUIIaX YTBOPIOIOTh Millesiu Ta TEpMOPEBEPCUBHI rejl,
IIEPCIIEKTUBHI SIK CUCTEMU JIOCTaBKU JIiIKapChKUX IIpenapariB. Busnaueni metogom OO BEPX KoHCTaHTU CTiKOCTI
(KA =1100 - 12000 M-1) cynnpaMoJIeKyIsIPHUX KOMILJIEKCIB FOCIOAap-TiCTh BOGOPO3UYMHHUX KaliKCapeH-
dochoHOBUX KUCIIOT Ta KajikcapeH-numeTuadocdinokcunis 3 AQI npoTuBipyCHUX IIpenapariB Pi3HUX KJIACiB
CBiJI4aTh IIPO MIEPCIIEKTUBY iX 3aCTOCYBAHHS SIK BEKTOPIB CUCTEM [OCTaBKU. 3HANUIEHO, 110 KaJliKCapeH-
cysb(amigoPocOoHOBI KUCIOTU CEJEKTUBHO iHribyloTh Nan,Ko-ATPa3u niasmatrnyHoi MeMOpaHy MiOLIMTIB MaTKU
(IC50 36-61 HM) i MaIOTb NIEPCNEKTUBY BUKOPUCTAHHS K PETYJIITOPU KajlblieBOro TOMEOCTa3y Ta CKOPOTJIMBO]

aKTHUBHOCTI MiOMeTpisl.

2. The dissertation is devoted to the development of convenient preparative methods for the functionalization of
the upper rim of calix[4]arenes and thiacalix[4]arenes with dimethylphosphine oxide, o-hydroxymethyl-
dimethylphosphine oxide, and sulfamidophosphonic acid fragments, with the aim of imparting useful
physicochemical and biological properties to the resulting compounds. The reaction of tetrachloromethyl-
tetrahydroxycalix[4]arene and tetrachloromethyl-tetrahydroxythiacalix[4]arene with (trimethylsilyl)dimethyl
phosphinite afforded water-soluble tetrahydroxy(thia)calixarenes bearing four hydrophilic dimethylphosphine
oxide groups at the upper rim of the macrocycle. Preparative methods for the phosphorylation of alkoxy-
formylcalixarenes with (trimethylsilyl)dimethyl phosphinite were developed, providing calixarenes functionalized
with o-hydroxymethyldimethylphosphine oxide groups. It was established that the degree of alkylation of the lower
rim of diformylcalixarenes significantly affects the stereochemical outcome of the reaction with
(trimethylsilyl)dimethyl phosphinite. Thus, phosphorylation of dipropoxy-diformylcalixarene proceeds
stereospecifically to afford exclusively the (RR + SS) racemic form of calixarene-o-
hydroxymethyldimethylphosphine oxide. In contrast, phosphorylation of tetrapropoxy-diformylcalixarene yields
equimolar mixtures of the racemic and meso forms of calixarene-o-hydroxymethyldimethylphosphine oxide. The
structure, stereochemistry, and ability of calixarene-o-hydroxymethyldimethylphosphine oxides to form
intermolecular P=O+*H-O hydrogen bonds were investigated by X-ray crystallographic analysis. It was found that
a dipropoxycalixarene containing one o-hydroxymethyldimethylphosphine oxide group forms a one-dimensional
linear polymeric chain linked by P=OeeeH-O hydrogen bonds. In contrast, a dipropoxycalixarene bearing two o-
hydroxymethyldimethylphosphine oxide groups forms a stereoregular helical polymeric chain connected through
ten-membered P=O<eH-O hydrogen-bonded rings. It was demonstrated that the self-assembly of calixarene-n-
hydroxymethyldimethylphosphine oxides depends on the conformational mobility of the macrocyclic framework



and is governed by the degree of substitution at the lower rim of the macrocycle. The reaction of mono- and
diformylcalixarenes with excess sulfonamides in tetraethoxysilane solution at 190 °C afforded mono- and
disulfonylimino calixarenes in high yields. Conditions for the diastereospecific addition of diethyl phosphite to the
C=N bond of mono- and disulfonylimino calixarenes were developed. This reaction leads to the formation of meso
forms of the ethyl esters of calixarene-sulfamidophosphonic acids. Subsequent treatment of the obtained
compounds with bromotrimethylsilane followed by methanol afforded calixarene-sulfamidophosphonic acids. It
was established that amphiphilic dialkoxycalixarene-bis-n-hydroxymethyldimethylphosphine oxides form micelles
and thermoreversible gels in aqueous media, making them promising candidates for drug delivery systems. The
stability constants (KA = 1100-12000 M-1) of host-guest supramolecular complexes formed by water-soluble
calixarene phosphonic acids and calixarene dimethylphosphine oxides with active pharmaceutical ingredients
(APIs) of antiviral drugs from different classes, determined by RP-HPLC, indicate their potential application as
vectors in drug delivery systems. It was found that calixarene-sulfamidophosphonic acids selectively inhibit

Na+ K+-ATPases of the plasma membrane of uterine myocytes (IC50 = 36-61 nM) and therefore represent
promising candidates as regulators of calcium homeostasis and myometrial contractile activity.
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