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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 31.23.99

Tema gucepranii:
1. TputepneHoBi I1iKo3UaM apaiieBUX: BULiTEHHS, BCTAHOBJIEHHS OyI0BY, 6i0JI0TiYHA aKTHUBHICTh Ta

X€MOTaKCOHOMiYHEe 3HaYEeHHS

2. Triterpene glycosides of Araliaceae: isolation, structural elucidation, biological activity and chemotaxonomic
significance

Pedepar:

1. O6'eKT mOCHiIpKEHHS: BUAYU POCIIMH POIVHY apajieBux. Meta JoCTiKeHHS: po3po0Ka METO/IiB BUTiIEHHS,
BCTaHOBJIEHHSI CTPYKTYPU i 6i0JI0rYHOi aKTUBHOCTI TPUTEPIIEHOBUX IJIKO3UiB POCIIMH POJVHU apajieBux
(Araliaceae) Ta BCTaHOBJIEHHS MOSKJIMBOCTI iX BUKOPUCTAHHS /1151 BUPillIeHHSI XEMOTaKCOHOMIYHUX 3aBIaHb B
IOCTimKEeHOMY psaay. MeTonu focaigykeHHs i anapaTypa: OgHO- Ta IBOBUMipHa TOHKOLIapoBa xpoMartorpadis,
npernaparyBHa Xpomartorpadis, XiMiuHi MmeToau (MOBHUIA Ta YaCTKOBUM KUCJIOTHUM TipOJIi3H, JY>KHUH Ta M'SKUI
JIY>KHUH TiZpoOJIi3y, METUJIYBAaHHS 11a30METAaHOM, alleTUJIIOBAHHS T YaCTKOBE alleTUJIIOBAHHS, [€alleTUIIOBaHHY,
6oporigpunHe BifHOBJIEHHS, CyIbdaTyBaHHs), PEPMEHTATUBHI MigpOJIiTUYHI METOIU, METOIY CIIEKTpocKoIlii SIMP
(1H-5IMP, 13C-4MP, COSY, TOCSY, HSQC, HMBC, ROESY), mac-cniektpoMeTpis, [Y-cnekrpockomnis. TeopeTuyHi

pe3yJbTaTH Ta iX HOBMU3HA: Briepiie 3arIporIOHOBAHO Ta OOI'PYHTOBAaHO BUKOpPUCTaHHS ABoBuMipHoro TIIX-aHanusy



Ta XpoMarorpadiyHuxX CUCTEM 3 Pi3HUMU piBHSIMU pH 1171 nonepeHbOro BCTaHOBJIEHHS IPYH NPUCYTHIX
TPUTEPIIEHOBUX [J1iKO3UAiB. BriepuenoseieHO e(peKTUBHICTh BUKOPUCTAaHHS OKCULy Ta OCHOBHOI'O KapOOHATy
MarHio gk e(peKTMBHUX COPOEHTIB [1J1s1 pO3IOJiy IM1iKO3U/AiB, 0 BiIPi3HAIOThCS 3a KUCJIOTHICTIO. Briepiie nyis
arJliKOHHUX i ByTJIeBOJHMX (DPArMeHTIB IJiKO3M/iB BUKOHAHI [1I0OBHI Ta O4HO3HAYHI BilHECEHHS CUTHAJIIB Y CIIEKTPax
1H- ta 13C-5IMP. BuB4eHO TpuTepneHoBi riiko3uan 50 BUiB 3 24 poAiiB pOOMHM apajieBux, 3 KOTpux 36 BumiB Ta 14
POJIiB BUBYAMCS BIeplie. 3 NOCTiIKeHNX 00'eKTiB BUIZIEHO Ta BCTAHOBJIEHO II0BHI CTPYKTypH 146 HOBUX
TPUTEPIIEHOBUX IJIIKO3UAiB, 16 paHille BifOMUX ITiKO3MIiB BIIepLIE 3HANIEHO Y BUNAX POJVHU apajli€BUX.
ryiko3uga. Brepie y pocanHax 3HaleHi [MiKO3Uay epuTpoiony i 30-HopxeaepareHiHy Ta METUJIOBOTO €CTepa
XefepareHidy. Y BUJiax poMHU apajlieBUX BIleplie 3HaWeHi I1iKo3u gy Kay1oQinoreHiny Ta 27-rifpoKCUypCooBoi
KUCJIOTU. Briepiiie BCTaHOBJIEHA IIMPOKA PO3NOBCIOIKEHICTh Y POAVHI apasieBUX ITiKO3UAiB 9XiHOLUCTOBO]
KUCJIOTH Ta IJ1iKO3UiB YPCOJIOBOI KUCIIOTUIIOPAL, 3 i30MEPHUMMU IJIiIKO3UIAMU OJIEaHOJIOBOI KUCIOTHU. BusaBiena
MIXPOKA PO3MOBCIOMIKEHICTD Y BULAX POOVHY apaJli€BUX alleTUJIbHUX ITOXiIHUX TPUTEPIIEHOBUX IJIIKO3UIB,
BCTAHOBJIEHI MiClsl IEpeBaKHOI JIOKasi3allii alleTUJIbHUX I'PYN y BYIJIEBOJAHUX parMeHTax. Briepiie y pociauHax
3HaANMIEHO alluJIbHUM pparMeHT TpaHC-KOQeHOi KUCIIOTH, a B AialjuIbOBaHUX IJiKO3UJAaX - OJHOYaCHa
IIPUCYTHICTh 3aJIMIIKIB TpaHC-KO(MENHHOI Ta OLITOBOI KUCJIOT. Y BUIAaX AEsSKUX POLiB Blieplle 3HaiieHi 3-cynbdaTu
0JI€aHO0JIOBOI Ta €XiHOLMCTOBOI KUCJIOT, 23-CybdaT XepepareHiny Ta ix 28-O-riiko3uny. Y ckiaji TpUTepr1eHOBUX
IJ1iKO3UJiB BUBYEHUX POCJIMH 3HaWIeHi paHilie He BifoMi Au- , TpU-, TETpa- Ta IEHTacaXxapuaHi pparmMeHTu.
3anponoHoBaHi NPOCTi METOIUKU CUHTE3Y 3- U 23-CyJb(aTiB TPUTEPIIEHOIiB Ta TPUTEPIIEHOBUX IJIIKO3UIB 3
4aCTKOBOALETUILOBAHMMU NI€PBUHHOCIIMPTOBUMU rpynaMu. Ha mificraBi JaHUX PO CTPYKTYPU TPUTEPIIEHOBUX
IJIiKO3MIiB B OKPEMUX BUIIAIKAX Ta aHAJIi3y TAKCOHOMIYHOTO PO3IIOLiNy TPUTEPIIEHOBUX IVIIKO3MiB [I0Ka3aHa
MO>KJIMBICTb BUPIiLIEHHSI TAKCOHOMIYHUX NTPO6JIEM Ha Pi3HUX PiBHSX (BUAU,POLU, TPUOU POLIiB) SIK POJAUHU
apaJtieBuX, TaK i HA GL/IBIT BUCOKUX TAKCOHOMIYHUX PiBHSIX - OPSAKIB, HAATIOPSIAKIB Ta MiAKIIACiB KBITKOBUX
pocnuH. Briepiie nyis pony nomony, (Hedera) Ta poanHM apasieBux y 1iJloMy BUKOHaHI XeMOTaKCOHOMIYHi
PO3MeKyBaHHS Ha MiJICTaBi CTPYKTYP BYIJIEBOJHUX 1 aryliIKOHHMX YaCTHH IJIKO3UIB Ta IIPOBENEHO IIOPiBHAHHS
OTPMMAaHUX pillleHb 3 60TaHIYHUMU CUCTEMAaMHU POJY IIIOL i yciel poiMHu apasieBUX Ta OKa3aHa HasBHICTb JIMIIe
C/1a6KUX KOPEeJIALiil MixK I[MMU IBOMA TUTIaMU TaKCOHOMIYHUX pillleHb. Briepiie BUKOHaHA OLiHKa MOXXJIMBUX
HaIIPSIMKIB €BOJIIOL €JIEMEHTIB CTPYKTYP TPUTEPIIEHOBUX IJIIKO3ULiB apajlieBUX. BUSABIEHO CTPYKTYPHI 3JIEMEHTHU
TPUTEPIIEHOBUX IVIIKO3WIIB, 10 BillIOBiNAIOTH 32 HASIBHICTb T€MOJINTUYHOI aKTUBHICTI, i BCTAHOBJIEHO 3B'SI30K MK
reMOJIITUYHOIO Ta iHMMMU BUBYEHUMU BUIAMU 6i0JIOTiYHOI aKTUBHOCTI - iXTIOTOKCUYHOIO, aHTUHAKTEPIaJIbHOIO,
aHTUQYHTAIbHOIO, aHTUT€JIbMIHTHOIO, IUTOCTAaTUYHOIO, CIIEPMIiLIMJIHO0, HEMPOTPOIIHOIO, Ta 3HANAEHO HANOLIbLI
aKTVBHI ITIiKO3UIY Y KO)KHOMY BUJli aKTUBHOCTI. Y TPUTEPIIEHOBUX IIiKO3UAiB 3 BUiB pony Hedera Bnepiue
3HaieHa iMyHOa1' TOBAHTHA aKTUBHICTh Ta CIIPOMOJKHICTh BUKJIMKATU SIK T'YyMOPAaJIbHi, TaK i KJIITHHHI IMyHHI
BiATIOBifi HA pi3HOMaHITHI aHTUTeHU, BKJIIOUal04M IVIiKONEeNTUAHI pparmeHTy imyHoreHHux 6iskis B1JI-1, BusiBieHO
IJIiKO3UM BOAHOYAC 3 IMyHOA 10BaHTHOIO Ta BIJI-iHribyio4yoio akTuBHOCTSIMU. [IpakTUYHI pe3ysIbTaTy i HOBU3HA:
3aIlaTEHTOBAHO 3aCib CTUMYJIIOBAHHS T'YMOPAJIbHOI Ta KJIITUHHOI IMyHHUX BiJIOBi€l Ha LiJIbOBUI aHTUTEH 3
BHMKOPHCTaHHSIM TPUTEPIIEHOBUX IJ1iK03UiB 3 BUAiB poay Hedera sk iMmyHOAQ'I0BaHTiB i [10Ka3aHo, 1[0 L€} BUHAXiz
MOXKe O6yTH BUKOPUCTAHUII 1151 po3p0oOKM BakMH. OnuH i3 riiko3ugis (3-cyabdar-28-0-a-L-pamuonipaHosu-(1-
4)-O-b-D-rmokonipanosun-(1-6)-O-b-D-rimokonipaHo3um, 071€aHOI0BOI KUCJIOTH), IO Ma€ SIK iMyHOa IOBaHTHi,
TaK i BLJI-iHri6y1oui BIacTUBOCTI, BiflibpaHunii SIK Hai6iIbLI MepCIeKTUBHUM afi IOBaHT IIPU PO3pOOLi BAaKLWH IJ1s1
BlJI-indikoBaHux ntoneil. OnepskaHo [IO3UTUBHI pe3yJIbTaTU 3 IIPOSIBOM SIK [yMOPaJIbHOI, TaK i KJIITUHHO]
npoJlipepaTUBHOI IMyHHUX BiJIIIOBifel IIPYU NOCIiIKEHHI afi TOBAHTHUX BJIACTUBOCTEM LIbOTO IVIIKO3UAY Y
ekcnepuMmeHnTanbHUXJJHK-anTu-BlJI-BakunHax. 3Ha4HUN IPAKTUYHUIN iHTEPEC SIBJIS€ BUSIBJIEHA aHTU(PYHTAJIbHA
aKTUBHICTb psALy TPUTEPIIEHOBUX IJIiKO3U/IiB BiIHOCHO [0 naToreHHux mramis Kauaug (Candida spp.). OgepxaHi
Pe3yJbTaTU Ta 3HalieH] Hailbinbll aKTUBHI ITIIKO3UIMA FOTYIOTHCS [0 NAaTEHTYBaHHS SIK [il04i peYOBUHU y 3ac006ax
JIIKyBaHHS KaHIUAO3iB y mofael. [IpakTuyHui iIHTepeC MaloTh 3HANEHI CIIEPMILIMIIHI Ta aHTUI€JIbMIHTHI aKTUBHOCTI
IEeSKUX IIKO3UIB, OCKIJIbKY BOHU 3MOKYTb ITOMKUPUTH KOJIO iCHYIOYMX CIIEPMILUIHUX Ta aHTUT€JIbMIHTHUX

npenaparis. [IpefMeT Ta CTyIeHb BIIPOBaI)KEHHS: [TaTeHT, My6Jikaliii, 1onoBini Ha HAayKOBUX KOH(MEPEHIIisX,



BMKOPHMCTAHHS pe3yJIbTaTiB poOOTH B HayKOBO-TenaroriyHin npakruni BY3is i H/I Ykpainn. E¢pekTuBHICTD
BIIPOBA/’)KEHHSI 3a0e3I1eUyeThCsl pO3POOKOIO MiAXOIB 4O aHaJi3y, BUAIJIEHHIO Ta BCTAHOBJIEHHIO O0YOBU
TPUTEPIIEHOBIX I'TTIKO3U/IiB, a TAKOX 3HAWJIEHUMMU IJ1iIKO3UIaMU 3 BUCOKOIO 6i0JIOTiYHOI0 aKTUBHICTIO, 2 CaMe 3
iMyHOaJI FOBaHTHOIO, aHTU(PYHTJILHOIO, CIIEPMIiLIMIHOIO Ta aHTUTEIbMIHTHO. Cepa BUKOPUCTAHHSL: XiMis,
6iosoris, MeguIHA.

2. Object of investigation: Species of araliaceous plants. Aim of investigation: Elboration of isolation methods,
search of structure and biological activity of triterpene glycosides from araliaceous plants and estimation of their
possible use for solving of chemotaxonomical problems in searching area. Methods of investigation and equipment:
one- and two-dimensional thin-layer chromatography? preparative chromatography, chemical methods (complete
and partial acid hydrolysis, alkalis and mild alkalis hydrolysis, diazomethane methylation, acetylation and partial
acetilation, deacetylation, borohydride reduction, sulphatation), fermentative hydrolytic methods, NMR-
specrtometry methods (IH-5IMP, 13C-SIMP, COSY, TOCSY, HSQC, HMBC, ROESY), mass-spectrometry, UR-
spectroscopy. Theoretical results and their novelty: For the first time it was proposed and grounded the use of
two-dimensional TLC-analysis and chromatographyc systems with different pH-levels for preliminary detection of
the presenting triterpene glycoside groups. For the first time it was shown the efficiency of magnesiun oxyde and
magnesium carbonate as a suitable sorbents for separation of glycosides which differs each other in their acidity.
For the first time it was made the complete and unambiguous signal attributes in 1H- and 13C-SIMP spectra. It was
studied the triterpene glycosides from 50 species belong to 24 genera of Araliaceae family from which 36 species
and 14 genera were studied for the first time. From the studied objects were isolated and proposed the complete
structures for 146 new triterpene glycosides, earlier known 16 glycosides for the first time were found in the
species of Araliaceae family. The structure of new triterpenoid - 23,27-dihydroxybetulinic acid isolated in form of
glycoside was proposed. For the first time in plants it was found the glycosides of erythrodiol, 30-nerhederagenin
and methyl ester of hederagenin. In some species of Araliaceae family for the first time it was found the glycosides
of caulophyllogenin and 27-hydroxyursolic acid. For the first time it was shown a wide spread in Araliaceae family a
glycosides of echinocystic acid and ursolic acid side by side with isomeric oleanolic acid glycosides. It was revealed
a wide spread in araliaceous species of acetyl derivatives of triterpene glycosides and detected the places of
predominant acetyl group location in carbohydrate fragments. For the first time in plants it was found the
fragment of trans-caffeic acid and simultaneous presence of trans-caffeic and acetic acid residues in diacyladed
glycosides. In the species of some genera for the first time it was found 3-sulphates of oleanolic and echinocystic
acids, 23-sulphate of hederagenin and their 28-O-glycosides. In the structure of studied triterpene glycosides it
was found earlier unknown di-, tri- , tetra- and pentasaccharide fragments. The simple methods of 3- and 23-
sulphates synthesis and synthesis of partially acetylades at primary alkohol group triterpene glycosides were
proposed. On the basis of triterpene glycoside structures and analysis of taxonomic distribution of triterpene
glycosides it was shown the possibility of solving of taxonomic problems on a different levels (species, genera,
tribes of genera) of Araliaceae family and more higher taxonomic levels - orders, over orders and subclasses of
flowering plants. For the first time in the Hedera genus and Araliaceae family it was made the chemotaxonomic
divisions on the basis of glycoside carbohydraate and aglycon part structures and comparation of these
conclusions with botanical systems of Hedera genus and Araliaceae family in a whole. It was shown the presence
only slow correlations between these types of taxonomic solutions. For the first time it was made an estimation of
possible evolution courses in triterpene glycoside structural elements. The structural elements of triterpene
glycosides responsible for presence of hemolytic activity were elucidated. The correlation between hemolytic and
other studied biological activities - ichtiotoxyc, antibacterial,ant fungal, anthelmintic, cytostatic, spermicidal and
pacemaker was found. The most active glucosides in every type of activity also was selected. For triterpene
glycosides from species of Hedera genus for the first time the immunoadjuvant activity and a capability to induce
the humoral and cell immune responses upon different antigens including the fragments of immunogene HIV-1
albumins were found. The glycosides possess simultaneously immunoadjuvant and HIV-inhibitions activities were
also selected. Practical results and their novelty: It was take out the patent for use of triterpene glycosides from
Hedera species as immunoadjuvants for humoral and cell immune response stimulation caused by antigens and



shown the possibility for use of this invention in vaccine elaboration. The one of glycosides (oleanolic acid 3-
sulphate-28-0-a-L-rhamnopyranosyl-(1-4)-O-b-D-glucopyranosyl-(1-6)-O-b-D-glucopyranoside) possess
immunoadjuvant and HIV-inhibitory properties was selected as most perspective adjuvant in vaccine elaboration
for HIV-infected men. The positive results for use of this glycoside as adjuvant in experimental DNA-anti-HIV-
vaccine were obtained. Detected spermicidal and anthelmintic activities of some glycosides are of substantial
practical interest due to their capability to enlarge a row of possessing medicines. Subject and the degree of
introduction: patent, publications, reports at the scientific conferences, using the results of work in the scientific
and pedagogical practice of establishments of higher education and Scientific Research Institutes of Ukraine.
Efficiency of introduction is ensured by the development of ways to analysis, isolation and structure elucidation of
triterpene glycosides and by selected glycosides with high biological activity namely immunoadjuvant, antifungal,
spermicidal and anthelmintic. Sphere of use: chemistry, biology, medicine.
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