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Pedepar:

1. Keanigikanifina po6oTa IpUCBIYeHa CUHTE3Y, BCTAHOBJIEHHIO Oy[oBY, (Qi3MKO-XiMiYHMX BJIACTUBOCTEN Ta
(apMakosioriyuHoi aKTUBHOCTI reKcapTOPOCUIIIKATIB 3 TeTePOLUKIIUYHUMHU 6i0aKTUBHUMU KaTiOHAMHU, SIK
NOTEHL{THMX aHTUMKApieCHUX areHTiB. Briepiie Oy CUHTE30BaHi i BUJijIeHi B iHAMBiAyalbHOMY CTaHi 14
rekca@TOpOCHUIIiKaTiB 3 KaTIOHAaMU — MOXiIHUMMU NipUIVHI0, N-asKinnipuauHio, NipuMinuHiro, 1,2,4-Tpuasosiio
IIJIIXOM peaklii ioHHOro o6MiHy Mi>K METaHOJIbHUMHU PO3YMHAMU OpraHiYHUX OCHOB 260 BiJIOBiIHUX
riIpoxJIOpUIiB Ta HAJJIMIIKOM PO3UMHY 45 BiICOTKOBOI KpeMHePTOPOBOAHEBOI KUCAOTU. CKIaL i CTPYKTYpY
OTPUMAaHUX CIIOJIYK BCTAHOBJIEHO 32 JOMOMOrOI0 (i3NKO-XiMidYHUX, (PI3UIHUX Ta XiMIYHMX METOAIB aHami3y: IMP
1H-, 19F-, IY-cnieKTpocCKoIIisl, Mac-CIIeKTPOMETPisl, TEPMOTrPaBiMETPisl, pEHTTeHOCTPYKTYpHUI aHami3 (PCA).
Buxopsuu 3 pesynbraTiB PCA, cTpyKTypu coseil 2-, 3-, 4-KapOOKCUMETUIITIpUANHII0, 2-amiHO-4,6-
IUTigpPOKCUIIPUMIZiHIIO, 3-, 4-TiApOKCUMETUINIPUAVHIIO 1I00YI0BaHI 3 «OHi€BUX» KaTiOHIB Ta
rekcaTOpOCUIIKATHUMHU aHIOHAMU y CIiBBiIHOMIEHHI 2 : 11 cTab6inizoBaHi cucTeMaMy BOJHEBUX 3B’13KiB TUITY

NH-F, OH-F, NH--O i kontaktamu CH-F, CH-+O 3a y4acTIo aTOMiB BOOHIO apOMaTUYHUX CUCTEM. Basknnsum



BHECOK B CTabisi3allilo CTPYKTyp coseit 3-, 4-KapOoKCUMETUIINIPUANHIIO i 4-TiApOKCUMETUIIIPUAUHIIO € 0-O0-CTeKiHr-
B3a€MO/Iii MK MipUIVMHOBMMMU LMKJIaMU. LIeHTpaMu IPOTOHYBAaHHS aMOHI€BUX KaTiOHIB B CTPYKTypaxX BUCTYIAIOTh
aTOMHU HIiTpOreHy NipuarHOBOrO TUIlY. AHIOH rekcaTopoCUIIiKaTy B CTPYKTYpi coJieil Mae reoMeTpiio
CIIOTBOPEHOTO OKTaenpy 3 BifgcraHsamu Si-F iz 1,646(3) o no 1,696(3) o. [Tepepo3nofin oBxuHY 3B'43KiB Si-F aHioHy
06YMOBJIEHO BKJIIOYEHHSIM aTOMIB TOPY 10 cucTemu H-3B'513KiB pi3HOi MilHOCTi 3 H-goHOpHUMU pparmeHTamMu
KaTioHiB. BUCHOBKU Ipo IMOBipHY OyOBY rinpaTHux ¢Gopm cosieil 1,2,4-tpuasostito cknagy (LH)2SiF6 e nH20 (n = 1-
3, 1-VII) i okreniguny (C36H62N4)SiF6 (IX) 3pobJeHi 3 ypaxyBaHHsIM aaHux [4Y-cnekrpockomnii, SMP 19F-
CIIEKTpOCKoIIii, TepMorpadimeTpii Ta po3paxyHKy e(peKTUBHUX 3apsi[liB Ha aTOMax JiraHzis. 30Kpema, Ha (PakT
CIIOTBOPEHHS OKTaeJpUYHOI reoMeTpil aHioHiB SiF62- B ckiiafii nux cosiell BHACTiNOK edeKTiB H-3B'93KiB BKazye
poslienyeHHs cMyT KosnBaHb 0(SiF2) B IU-crniekTpax Ha [1Bi 200 TpY KOMIIOHEHTH; 3a1y4eHHs1 H-oHOpHUX
(PparMeHTiB KaTiOHIB i MOJIEKYJI KpUCTaJli3alifHOi BOAM 10 y4yacTi B H-3B's13Kax NiATBepIKye PO3MUTUI XapaKTep
MakcuMmymiB cmyr konuBaHb 0O(NH), o(N+H) i o(OH). BusnaueHa po34MHHICTb CUHTE30BaHUX AMOHI€BUX
rekcapTopocuikaTiB y BOGHOMY, METaHOJILHOMY, eTaHoJIbHOMY (96 %) Ta cepenosuii IMCO 3rifHo 3i cTrarTsamu
J®Y ta €sponelicbkoi papmakornei. [JokasHMKY PO3UMHHOCTI Y BOJIi 3MiHIOIOThCS B MeXKax Bif < 0,0002 moit. %
(saxicHa ouiHKa) a4 coselt 1,2,4-Tpraszonito 10 1,63 Mo, % 118 codli 3-TiApOKCUMETUMITIPUANHIIO i BU3HAYAIOTHCS
MIPUPOJOIO KaTioHy. KoMIliekcaM 3 reTepOLUKIIIYHYMY KaTiOHaMU IIPUTaMaHHa 3BOPOTHA KOPEJISLiS MK
ITOKa3HUKOM PO3UYMHHOCTI (MOJI. %) i KiJIbKICTIO CUJIBHUX Ta CepelHiX cucTeM H-3B'I3KiB B CTPYKTypax
rekcaTopocuiikatiB. 30KpeMa, HaI3BU4atHO HA3bKa PO3UYMHHICTD Y BOJi COJli 2-aMiHO-4,6-
nurigpoxcunipuminuHiio (0,002 Mo1. %) iNIKOM JIOTiYHA, OCKIJIBKY 11e¥ KOMILJIEKC MaKCUMaJbHO cTabinizoBaHuii 20
H-3p’s3kamu tuny NH-F, NH-O Ta kontakramu CH-F (D--A < 3.2 A). BctaHOB/IEHO, 110 PO3YMHHICT
3MEHBIIYETHCA B PANY PO3UMHHUKIB Bill BogHOro, IMCO, MeTaHOJIBHOIO i eTaHoJboro. Hamnpukian, B pasi cosen 2-,
3-, 4-KapOOKCUMETUNIPUAMHII0 PO3UMHHICTb 3MIiHIOETBCS BiJ] «IyKe JIETKO PO3YUHHUNY (BOJA) 10 «PO3YMHHUII»
(IMCO) i «Mano po3YMHHUIY» (METAHOJI, €TaHOJI), 10 MOKe OYTU 00YMOBJIEHO iOHHOIO 6YIOBOIO NOCIiIKYBAaHUX
CIIOJIyK i 36ibLI€HHAM JiN0oQiNbHUX BIACTUBOCTEN PO3UMHHUKA B psiay «Boja — JMCO - meTaHoJ, eTaHos 96 %-
i». ITpu upomy IJMCO $K TUIIOBUI GiMOJISIPHUI alIPOTOHHUY PO3YMHHUK 3a6e31edye BiITHOCHO BUCOKI
XapaKTEePUCTUKU PO3YMHHOCTI BCIX JOCIIIKEHNUX COJIEN, 38 BUHATKOM COJIi IMipuMigMHio. Kio4yosi cioBsa:
rekcaTopocusnikaTty, IpOTUKapieCHi areHTy, NipyuavH, MipUMiTUH, CUHTE3, aHali3, Kapiec, 3anajaeHHs, CTPYKTypa,

po3uuHHicTh, QSPR Mopesi, 6ios10riyHa aKTUBHICTh, IPOTHU3aIalbHa aKTUBHICTh

2. The dissertation is devoted to the synthesis, establishment of the structure, physicochemical properties and
pharmacological activity of hexafluorosilicates with heterocyclic biologically active cations as potential anti-caries
agents. For the first time, 14 hexafluorosilicates with cations - derivatives of pyridinium, N-alkylpyridinium,
pyrimidinium, 1,2,4-triazolium - were synthesized and isolated in an individual state by ion exchange reaction
between methanol solutions of organic bases or corresponding hydrochlorides and an excess of a 45% solution of
hydrofluorosilicic acid. The composition and structure of the obtained compounds were established using
physicochemical, physical and chemical methods of analysis: 1H-, 1I9F-NMR, IR spectroscopy, mass spectrometry,
thermogravimetry, X-ray structural analysis (X-ray diffraction). Based on the results of X-ray diffraction, the
structures of 2-, 3-, 4-carboxymethylpyridinium, 2-amino-4,6-dihydroxypyrimidinium, 3-, 4-
hydroxymethylpyridinium salts are built from “onium” cations and hexafluorosilicate anions in a ratio of 2 : 1 and
stabilized by hydrogen bond systems of the NH--F, OH--F, NH--O type and CH--F, CH:-O contacts with the
participation of hydrogen atoms of aromatic systems. An important contribution to the stabilization of the
structures of 3-, 4-carboxymethylpyridinium and 4-hydroxymethylpyridinium salts is the n-n-stacking
interactions between pyridine rings. The protonation centers of ammonium cations in the structures are pyridine-
type nitrogen atoms. The hexafluorosilicate anion in the structure of the salts has a distorted octahedral geometry
with Si-F distances from 1.646(3) A to 1.696(3) A. The redistribution of the length of the Si-F bonds of the anion is
due to the inclusion of fluorine atoms in the system of H-bonds of different strengths with H-donor fragments of
cations. Conclusions about the probable structure of the hydrated forms of 1,2,4-triazolium salts of the
composition (LH)2SiF6 * nH20 (n = 1-3, I-VII) and octenidine (C36H62N4)SiF6 (IX) were made taking into account
the data of IR spectroscopy, 19F NMR spectroscopy, thermography, and calculation of effective charges on ligand



atoms. In particular, the fact of distortion of the octahedral geometry of SiF62- anions in the composition of these
salts due to the effects of H-bonds is indicated by the splitting of the n(SiF2) vibration bands in the IR spectra into
two or three components; the involvement of H-donor fragments of cations and molecules of water of
crystallization in participation in H-bonds is confirmed by the blurred nature of the maxima of the no(NH), o(N+H) and
o(OH) vibration bands. The solubility of the synthesized ammonium hexafluorosilicates in aqueous, methanolic,
ethanolic (96%) and DMSO media was determined in accordance with the articles of the SPhU and the European
Pharmacopoeia. The solubility indicators in water vary from < 0.0002 mol. % (qualitative estimate) for 1,2,4-
triazolium salts to 1.63 mol. % for 3-hydroxymethylpyridinium salt and are determined by the nature of the cation.
Complexes with heterocyclic cations are characterized by an inverse correlation between the solubility indicator
(mol. %) and the number of strong and medium H-bond systems in the structures of hexafluorosilicates. Key
words: hexafluorosilicates, anti-caries agents, pyridine, pyrimidine, synthesis, analysis, caries, inflammation,

structure, solubility, QSPR models, biological activity, anti-inflammatory activity.
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BaacHe IlpizBuime Im's [10-6aTbKOBI Vurypsn Jliana Muxatinisna

TOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI Vurypsu Jliana MuxaiinisHa

rOJIOBYIOYOTO Ha 3aCifilaHHi

BignoBigasibHuUI 3a MiATOTOBKY ITerpo BopucoBid AHTOHEHKO

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisSIIBHOCTI

FOpuenko TetsiHa AHaTOJiiBHA



