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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KisnpKicHi 3a71€5KHOCTi CTPYKTYpa-yTPMMYBaHHS-BJIaCTUBOCTh 6i0JI0TYHO aKTUBHUX PEYOBUH 32 IAHUMU

MULEJISIPHOI pinnHHOI XpomaTorpadii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Quantitative relationships structure-retention-property of biological-active substances by micellar liquid
chromatography data

Pedepar yKpaiHCBKOIO:

OTpumaTu KOMIIEKC JaHUX IIPO YTPUMYBaHHS 6i0JI0rYHO aKTUBHUX CIIOJIYK B YMOBAaX MilleJIIpHOI piluHHOI
xpomarorpadii (MPX) i Ha 11il1 0CHOBI NOOYAYBaTH a[l€KBATHI MyJIbTUIIAPAMETPUYHI MOAEJI 1J1s1 IPOrHO3YBaHHS
6i0JI0TiYHOI aKTUBHOCTI HOBUX CIOJIyK. CTBOpUTU MOZei 1151 (i3MKO-XiMiYHOTO ONKUCY B3aEMOZIN y
MIKpPOTeTEePOreHHUX PYXOMUX (pa3ax, 1o 3aCTOCOBYIOTbCS B Cy4aCHUX riOpUIHNX METOJAX aHalizy. Metoau:
criekTpodoTomeTpis, noteHuiomerpis, MPX, BEPX, kBaHTOBO-XiMiUHi po3paxyHKHU, KJIaCTEpPHUI aHali3, aHali3
rOJIOBHUX KOMIIOHEHT, XEMOMETPHKA, TECTOBI MeTonu. Onep>kaHi pe3ysbTaTy Ta HOBU3HA: MeTogom MPX
OTPMMAaHO KOMILJIEKC JAHUX ITPO YTPU-MYyBaHHS 6i0JIOTiYHO aKTUBHHUX CIOJIYK (€CTepy 4-TiIpOKCMOEH30/HOI
KUCJIOTH, apOMaTUYHi Byrjie-BOJHi Ta iX TiipoKcu-, XJ0p-, HITPONOXiJHi, KOHJEHCOBaHi BYrjeBOIHi, 6eH3iazeniny,
?-6J10KaTOpM Ta iH.). BUABIEHO MOXKIIMBOCTI i crienndiky Mo6yA0BHY KiJIbKiCHUX 3aJ1€KHOCTEN YTPUMYBaHH S~
BJIACTUBICTb 32 JaHUMU MPX 3 BUKOpUCTaHHSIM [BOX MiAXOAiB: JiHilHI 3a1e>KHOCTi eHepriil conbBa-Talii (LSER) Ta
3ajIeXXKHOCTI cTpyKTypa-yrpumyBaHHs (QSRR). Mogesni LSER, 1m0 6a3yi0ThCsl Ha BUKOPUCTaHHI Pi3UKO-XiMiUHNIX
IleCKPUITOPIB, [oOpe ONUCYIOTh YTPUMYBaHHS B MPX Ta [103BOJISI-I0Th BUSIBUTH clielU(idyHi XapaKTepUCTUKU
XpoMarorpapiyHux cucTem, MOAM(MPIKOBAHUX CIMPTaMu abo KUCI0TaMU. [IONOBHEHO MacUB JaHUX PO (Pi3uKO-
xiMiuHi feckpunropy, mo cneuudidHi ayns MPX i 6iopo3nozinbHoi xpomarorpadii i onucyoTh B3aeMOLIl y
MIKpOreTeporeHHUX pyxoMux (a-3ax. BUsHaueHo KOHCTaHTH iOHi3allii y MilleJISIPpHOMY CepeloBUILi i KOHCTAaHTH
3B'SI3yBaHHS PEYOBUH MilleJIIpHUMU TIceBrodaszamu gogenuicynb@ary HaTpito Ta bpumxk 35 s anidpatnyHux
KapOOHOBUX KUCJIOT, aMiHOKUCJIOT, aMiHOAN(POCPOHOBUX KUCIIOT, €CTEPiB 4-TiIpOKCUOEH30MHOI KUCIOTU. [I71s1
nobynoBu mozesei QSRR, mo 6a3yioTbCsl HA BUKOPUCTaHHI KBAHTOBO-MEXaHIUHUX Jie-CKPUIITOPIB, 3aIIPOIIOHOBAHO
HOBUI XeMOMETPUYHUI NiAxiA, mo 3a6e3nedye epeKTUBHE CKOPOUYEHHS BUXiJHOTO MAaCUBY JAECKPUIITOPIB i IoJisrae
B LliJIeCIIPSIMOBAHOMY Bifi60pi Ha6ib1 iHPOPMATUBHUX JECKPUITOPIB 33 3Ba)KEHUMU YaCTOTAaMU BUMAJKIB ix
HaMKpamoi KopeJsLii 3 eKCliepruMeHTaIbHUMHY JaHUMU. XEMOMETPUYHUH CIIOCi6 onTuMmiszarii ymoB
XxpomaTorpa@ivHoro po3aisieHHs, 3aIPOIIOHOBaHMM paHiue 151 MPX, momupeHo Ha pO3MOBCIOIKEHUN METO/]
HopMmanbHO-¢azosoi TIIX. Kpamum riao-6aibHUM KPUTEPIEM PO3isIEHHS BUSIBUBCS 1OOYTOK (DAKTOPiB PO3MiNeHHS
XpomaTtorpa@idyHux 30H. AZI€KBaTHICTb ONTUMI3allii Ta IPOTHOCTUYHICTb MOjieJleil MiATBEePI’KEHO Ha IPUKIIAi
pOo3nisieHHs 7 xap4oBUX 6APBHUKIB. Briepine /151 MofestoBaHHs npoieciB B minesnspHin TIIX 3acTocoBaHO MO-1€Jb
lppinca. Bnaus cnupTiB-Monu@ikaToOpoB MillesISIpHOTO eJI0EHTY Ha yac XpomaTtorpadyBaHHS IIOSICHEHO
3MEHIIEHHSIM [TOBEPXHEBOT'O HATATY PyXOMOi (a3 IIpu Nepexoi Bif eTaHoiy Ao 1-ne’TaHosy. Bnepiie CTBOpeHO
mizgxizg 4o TecTyBaHHS B yMoBax MPX xpomarorpagidHux KOJIOHOK Pi3HUX TOPrOBUX MApOK 3i CTallioHapHUMU
dazamu Ha ocHOBI okTagenuacuiikarento C18, o 103BosIe 06UPATH KOJTOHKU, OJIHAKOBI 32 CEJIEKTUBHICTIO
po3pineHHs. SIK cBiyaTh pe3yybTaTy KJIACTEPHOro aHali3y, iHguBigyaabHi 0COOJIMBOCTI KOJIOHOK Pi3HMX TOPrOBUX
MapoK CyTTEBO MEHIIIE MTPOSIBIISIIOTL-CS1 B pexkumi MPX, Hixk B pexkxumi o6epHeHo-(a3oBoi BEPX. Pesxum MPX
BM3HAHO 6iJbII IIEPCIIeK-TUBHUM Ta YHIBEPCAJIbHUM [JIS1 TOCIIiIPKEHD KiJIbKICHUX 3aJIE)KHOCTEH CTPYKTypa-
YTPUMYBaHHS Ta iHIMX Qi3UKO-XiMiYHUX 3aJIe5KHOCTEM, HiXX pe>kuM ob6epHeHo-¢aszoBoi BEPX. 3 3acTocyBaHHIM
MilLleJIIPHUX PYXOMUX (a3 CTBOPEHO HOBi METOJMKU: PO3[iJIeHHS BOJO- i )KU-POPO3YMHHMX BiTaMiHiB Ta
(pJ1aBOHOIZIB B i30KPaTUYHOMY PEKMMi; KiJIbKiCHOTO BU3HAY€HHS (PJIaBO-HOIMIB B JIIKapChKiil POCIMHHII CUPOBUHI
Ta npenapartax Mmetonom MPX, KilbKiCHOrO BU3HAU€HHSI JOMIIIKYU 4-aMiHOOYTaHOBOI KUCJIOTU B CyOCTaHLLi]

aJIeHJIpoHaTa HaTpi MeTofoM MilessapHoi TIIX. V nopiBHSHHI 3 HOpPMAaTUBHUMU METOIUKAMU 3HAYHO CKOPOYEHO



4yac aHaJli3y i BUTPATU TOKCUYHUX OPraHiYHUX PO3YMHHUKIB.

Pedepar aHIJIiHCBKOIO:

The purpose of work is to receive a set of the retention data of biologically active compounds in micellar liquid
chromatography (MLC) and to construct the adequate multiparametric models for prediction of the biological
activity of new compounds. Create a model for physical-chemical de-scription of interactions in
microheterogeneous mobile phases used in modern hybrid methods of analysis. Methods: spectrophotometry,
potentiometry, MLC, HPLC, quantum-chemical calculation, cluster analysis, principal component analysis,
chemometrics, test analysis. Obtained results and novelty: A set of retention data of biologically active compounds
(esters of 4-hydroxybenzoic acid, aromatic hydrocarbons and their hydroxy-, chloro-, nitro-derivatives, con-
densed hydrocarbons, benzodiazepines, ?-blockers and others) was received by using MLC tech-nique. The
possibilities and specific character of quantitative property-retention relationships model-ing in MLC have been
investigated by using two approaches: the linear solvation energies relation-ships (LSER) and the quantitative
structure-retention relationships (QSRR). LSER models, based on the use of physicochemical descriptors, are well
describe the retention in MLC and permit to reveal the specific characteristics of chromatographic systems
modified by alcohols or acids. An array of data on physical-chemical descriptors that are specific for MLC and
biopartition chromatography, which describe the interactions in microheterogeneous mobile phases, was
obtained. The ionization constants of several groups of substances in the micellar medium and the binding
constants of ali-phatic carboxylic acids and esters of 4-hydroxybenzoic acids by micellar pseudophases of sodium
dodecyl sulfate and Brij 35 were estimated. A new chemometric approach that ensures the effective reduction of
initial descriptors array for construction of QSRR models, based on the use of calculated descriptors was propose.
This ap-proach is based on the goal-directed selection of the most informative descriptors by using weighted
incidence of their best correlations with experimental data. The chemometric method of optimization of the
chromatographic separation, which has been proposed previously for MLC, was extended to widespread method
of normal-phase TLC. It was found, that the best global criterion of separation is the product of discrimination
factors of chroma-tographic spots. Adequacy of optimization and predictive power of models was confirmed by
separa-tion of 7 food dyes. Giddins model was applied to simulate processes in micellar TLC for the first time. The
effect of alcohols, modifying of the micellar eluent, on the the chromatographic time was accounted by decrease of
surface tension of the mobile phase for the transition from ethanol to 1-pentanol.For the first time an approach for
comparison of the chromatographic octadecyl silica columns (C18), produced by different trade mark, under MLC
conditions has been developed. It allows to choose the chromatographic columns with similar separation
selectivity. As follows from cluster analysis data, the individual properties of different trade mark columns are
appeared to less extend in MLC mode than in the reversed-phase HPLC mode. The MLC method found to be more
promising and versatile for construction of the quantitative structure-retention relationships and other physical-
chemical investigations in comparison with the reversed-phase HPLC. New methods with the use of micellar
mobile phases were developed for the separation of wa-ter- and fat-soluble vitamins and flavonoids in isocratic
mode; for quantification of flavonoids in me-dicinal plant materials and preparations by using MLC method, for
determination of impurity of 4-aminobutanoic acid in sodium alendronate substance by using micellar TLC. The
time of analysis and consumption of toxic organic solvents are reduced significantly in comparison with

conventional techniques.

Inpexc YIK: 547, 615.074+544.344.012-14

Koau TemaTHYHHUX PYOPHK: 31.21
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InenTudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: KOMILIEKC IAHKX PO yTPUMYBAHHS GiOJION4HO aKTUBHMX CIIOJIYK B yMOBaxX
MillesIIpHOi pingrHHOI xpoMarorpadii (MPX) i Ha 1jiii OCHOBI NOOyAyBaTH ai€KBATHI MyJIbTUIIaPAMETPUYHI MOZEI
17151 IPOTHO3YBaHHS 610J10TYHOI aKTUBHOCTI HOBUX CIIOIyK. CTBOPUTU MoAei Ajisl (i3rKOo-XiMiYHOTO onucy
B3a€MOIi1 y MiKporeTeporeHHUX PyxoMux (pasax, 1o 3aCTOCOBYIOTHCS B Cy4YaCHUX IiOpUAHUX METOAAX aHali3y.

Mertonu:

Ha3zpa HTII aHrsiicbKo0: Create a model for physical-chemical de-scription of interactions in
microheterogeneous mobile phases used in modern hybrid methods of analysis. Methods: spectrophotometry,
potentiometry, MLC, HPLC, quantum-chemical calculation, cluster analysis, principal component analysis,
chemometrics, test analysis.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTpHuMmaHi pe3yJIbTaTH:

l'asy3s 3acTOCyBaHHS:

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Orpuman Komisieke JaHHUX TIPO YyTPUMAHHS GiOIOTTYHO a€TMBHUX CIIOJIYK B YMOBAX Mill€JISIPHOI
popuHHOi XpomaTorpadii (MXP) Ha il OCHOBI NOOYAyBaTH afieKBaTHI MyJIbTUIIAPAMETPUYHI Mozeri s
IIPOrHO3yBaHHS 6i0JI0riYHOI aKTiBHOCTI HOBUX CIIoJyK. CTBOpeHa Mojieb AJ1s1 (Pi3NKO-XiMiYHOTO OIIMCY B3a€EMOZI y

MIKpOT€TEPOTr€HHUX PYXOMHUX (a3ax, 1[0 3aCTOCOBYIOTbCSI B Cy4aCHUX TriOpUIHNX METOJAaX aHali3y.
ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:
Brnius HTII Ha moBKiJjs:
Bnposags>keHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 2010-2011 pp.
3aKiHYeHHS eTamy:
Crnio>kuBavi NPOAYKILii: BH3 Vkpainu
IlepcneKTHBHI PUHKHU. -
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
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TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
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