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AHHOTaMA

B pabote mccnenoBaHo BIMSHIE COCTaBa BOIHO-AIETOHUTPIIIBHOTO AJIIOCHTA HA YIEPKUBAHHUE TPEX CTPYKTYPHO
ONMM3KMX TIPOM3BOTHBIX XMHOIMHA, coaepkammx ¢pparmedT 3H-1,3,4-okcaqua3on-2-THoHa, B YCIOBHSIX 00OpaIlieHHO-
(azHol BeIcOKOA(]EKTHBHOI >KuaKOCTHOH XpoMarorpaduu (OD BOXKX) Ha okragemicunukarene. [lokazano,
YTO yepKUBaHUE IPOM3BOIHBIX XMHOIMHA IMEET CMEIIIaHHBIN XEapakTep: HapsIy ¢ KJIaCCHYECKUM rHAPO(GOOHBIM
B3aHMOI[eﬁCTBHeM CYHICCTBCHHOC BJIMAHHC Ha YJACPKUBAHUC OKa3bIBarOT cneumbnt{ecm/le BSaI/IMO):[efICTBI/IH Cc
KOMITOHEHTaMH TOBMKHOW (ha3bl. YCTaHOBIEHO, YTO XapaKTep 3aBHCHMOCTH YJIEPKUBAaHHS OT KOHIIEHTpALIHN
OpraHMYecKOro MoM(UKaTopa ONpeeNseTcss He TOJIBKO THAPO(OOHOCTHIO MOJIEKYJI, HO U IPHPOJIOH 3aMeCTHTeNeH
B XMHOJIMHOBOM SIJIpE, MX CIIOCOOHOCTBIO K 00pa30BaHUIO BOJIOPOIHBIX CBA3CH U COJIbBATAIIMK B TIOIBKHON (ase.
[NokazaHo, 4To MONSpHBIE (DYHKIMOHATIBHBIC TPYIIBI (B YaCTHOCTH, TMPOKCHIIBHAS) PE3KO CHWKAIOT B3aUMO-
JelicTBre copbara co cTallMoHapHOH (a3oii py BBICOKOM COJIEpKaHWH anleToHuTpuia (>50%), B TO BpeMsi Kak TpH
HOHIKEHHON KOHIEHTPAIIMK OPraHWYeCcKOro MoanduKaropa HaOJIFOJaeTCs 3HAYUTENIBHBIN POCT Y/ICP/KHBaHUS 32
cuér ycunenus ruapododHoro sddexra. KommdecTBeHHBIN aHAIN3 ¢ MCIOJIb30BaHUEM ypaBHeHui CHaiinepa —
CoueBunckoro u Ckotra — Kyuepbl moATBepIui, 4To MOBEICHNUE COSMHEHUH B XpOMaTorpauiecKoil cucreme
00YCIIOBIICHO KOMIUIEKCHBIM BKJIaJIOM T€OMETPUUECKHX, TEPMOANHAMUYECKHX U COJTbBATAIIMOHHBIX (hakTopoB. Ha
OCHOBaHHH TIOJTYYEHHBIX KOPPEISIIUOHHBIX 3aBUCMOCTEH YCTaHOBIIEHO, 4To Moienu CHaiifepa — CO4eBHHCKOTO
u Cxotra — Kyuepsr oOecrieunBaroT ONTHMaNIbHBIE Pe3YJIbTaThI aIIIPOKCUMAIIMH 3aBUCUMOCTH YIEPKUBaHHS UCCIIe-
JOBaHHBIX MPOM3BOIHBIX XWHOJMHA Ha OKTaJeLMJICHIMKAreie OT KOHLEHTpalu Moau(HKaTopa, o0ecrednBast
ONITUMAJBHBIA OanaHC BBICOKMX KOI(DQHIMEHTOB KOPPEsiy ¥ (HU3MIECKH OOOCHOBAHHOM WHTEpPIpETAIIUH
napaMeTpoB ISl ONIMCAHUsl YACPKUBAHUS POU3BOJHBIX XMHOIHMHA. TakuM 00pa3oM, TIOKa3aHo, YTO BAPbUPOBAHHUE
COCTaBa JJIFOCHTA IO3BOJISIET IIEJICHAIIPABICHHO YIPABISATH CENEKTHBHOCTHIO M 3((EKTUBHOCTBIO pa3/ieNeHHs
CTPYKTYPHBIX aHAJIOT'OB XMHOJIMHA, YTO UMECT IMTPAKTUYCCKOC 3SHAYCHUEC JIJIA paSpa6OTKI/I MCETOAUK KOJIMYECTBECHHOI'O
aHaM3a (hapMaLeBTUUECKUX MIPENapaToB M KOHTPOJIS OKPYKaroLIeH Cpelibl.

BoIxogHble JaHHBIE IJIS] TUTHPOBAHUS PYCCKOS3LIYHON MEYATHOI BEPCHH CTATHU:

Kammronos A.B., Kypbatosa C.B., 3emmosa M.H., I'yakosa M.M. Bisiare coctaBa 31r0eHTa Ha COPOITHIO
NPOU3BOIHBIX XHHOJIMHA B ycoBusax OP BIOXX na okraneumncunukarese. bymaeposckue coobuerus. 2026.
T.87. Ne8. C.30-40. DOI: 10.37952/ROI-jbc-01/26-87-8-30

BbIXoqHbIE TaHHBIE IUISl IUTHPOBAHUS PYCCKOSI3LIYHON 3JIeKTPOHHOI BEPCHHU CTATHU:

Kammronos A.B., Kypbatosa C.B., 3emmosa M.H., I'yakosa M.M. Bisiare coctaBa 31r0eHTa Ha COPOITHIO
TPOM3BOTHBIX XMHOJMMHA B yemoBusix OD BOXKX Ha okranenwicunmkarene. bymiaeposckue cooougerusi A. 2026.
T.14. Ne3. 1d.11. DOI: 10.37952/ROlI-jbc-01/26-87-8-30/ROI-jbc-A/26-14-3-11 (Russian)

The output for citing the English online version of the article:

Alexander V. Kapitonov, Svetlana V. Kurbatova, Margarita N. Zemtsova, Margarita M. Gudkova. The influence of
the eluent composition on the sorption of quinoline derivatives under RP HPLC conditions on octadecyl silica gel.
Butlerov Communications A. 2026. VVol.14. No.3. 1d.11. DOI: 10.37952/ROI-jbc-01/26-87-8-30/ROI-jbc-A/26-
14-3-11

30 © Bymaeposckue coobwenus. 2026. T.87. Ne8. r. Kazans. PecriyOninka Tarapcran. Poccust.




BIIMAHUE COCTABA DJIOEHTA HA COPFRIHUIO I[TPOU3BOIHBIX XHUHOJIMHA B YCJIOBUAIX ... 30-40

Jluteparypa

[1] E. Soczewinski. Mechanistic molecular model of liquid—solidchromatography: Retention—eluent
composition relationships. Journal of Chromatography A. 2002. Vol.965. No.1-2. P.9-116.

DOI: 10.1016/S0021-9673(01)01278-X

[2] E. Soczewinski, C.A. Wachtmeister. The relation between the composition of certain ternary two-phase
solvent systems and RM values. Journal of Chromatography A. 1962. Vol.7. P.311-320.

DOI: 10.1016/S0021-9673(01)86422-0

[3] L.R.Snyder. The linear-solvent-strength model of gradient elution. Advances in Chromatography. CRC Press.
2021. P.115-187. DOI: 10.1201/9781003210313-4

[4] P.Jandera, J. Churagek, J. Caslavsky Liquid chromatography on unmodified and modified Spheron gels II1.
Phenolic compounds. Chromatographia. 1981. VVol.14. No.2. P.100-106. DOI: 10.1007/BF02279520.

[5] C.Lepont, A.D. Gunatillaka. Retention characteristics of porous graphitic carbon in reversed-phase liquid
chromatography with methanol-water mobile phases. Analyst. 2001. VVol.126. No.8. P.1318-1325.

DOI: 10.1039/b102719k

[6] B.R. Saifutdinov, A.K. Buryak. Thermodynamic characteristics and selectivity of the liquid-phase adsorption
of aromatic compounds on hypercrosslinked polystyrene networks with ultimate-high crosslinking densities
by data of liquid chromatography. Int. J. Mol. Sci. 2024. VVol.25. Art.1551. DOI10.3390/ijms25031551

[7] S.Bocian, B. Buszewski. Residual silanols at reversed-phase silica inHPLC-a contribution for a better
understanding. Journal of Separation Science. 2012. VVol.35. N0.10-11. P.1191-1200.

DOI: 10.1002/jssc.201200055

[8] F. Gritti, G. Guiochon. Effect of the density of the C18 surface coverageon the adsorption mechanism of a
cationic compound and on the silanol activity of thestationary phase in reversed phase liquid chromatography.
Journal of Chromatography A. 2006. VVol.1132. No.1-2. P.51-66. DOI: 10.1016/j.chroma.2006.07.002

[9] B.R. Saifutdinov. The effect of the nature of binary water—organic solvents on thermodynamic characteristics
of adsorption of aromatic compounds on hyper-cross-linked polystyrene. Protection of Metals and Physical
Chemistry of Surfaces. 2016. VVol.52. No.6. P.979-985. DOI: 10.1134/S2070205116060162

[10] K. Jerie, A. Baranowski, S. Koziol, et al. Structure of water—acetonitrile solutions from acoustic and positron
annihilation measurements. Chem. Phys. 2005. Vol. 309. P.277-282. DOI: 10.1016/j.chemphys.2004.09.015.

[11] O.O. Ajani, K.T. lyaye, O.T. Ademosun. Recent advances in chemistry and therapeutic potential of
functionalized quinoline motifs—a review. RSC Advances. 2022. Vol.12. No.29. P.18594-18614.

DOI: 10.1039/d2ra02896d

[12] Kammuronos A.B., Konocosa E.A., Kyp6atosa C.B. B3auMocBsi3b «CTPOCHHE — CBOHCTBO» B STy
MPOM3BOIHBIX XUHOJMHA. Bymueposckue coobuernus. 2025. T.81. Nel. C.27-37. DOI: 10.37952/ROI-jbc-
01/25-81-1-27 [Alexander V. Kapitonov, Elena A. Kolosova, Svetlana V. Kurbatova. Relationship "structure -
property" in a series of quinoline derivatives. Butlerov Communications A. 2025. Vol.10. No.1. Id.4.

DOI: 10.37952/ROI-jbc-01/25-81-1-27/ROI-jbc-A/25-10-1-4. (Russian)].

[13] Xycuytaurora A.P., Kariutonos A.B., Peokxun C.A., Kyp6atora C.B. CopOist pOM3BOHBIX XMHOIMHA Ha
OKTaJICIMJICHIIMKArelie B YCIIOBUSAX JKUAKOCTHOM Xpomarorpaduu. bymueposckue cooduenus. 2023. T.75.
Ne9. C.1-11. DOI: 10.37952/ROI-jbc-01/23-75-9-1 [Albina R. Khusnutdinova, Alexander V. Kapitonov,
Semyon A. Ryzhkin, Margarita N. Zemtsova, Svetlana V. Kurbatov. Sorption of quinoline derivatives on
octadecyl silica gel under liquid chromatography conditions. Butlerov Communications A. 2023. Vol.6. No.3.
1d.8. DOI: 10.37952/ROI-jbc-A/23-6-3-8 (Russian)].

[14] JIucnukun I'.B., ®aneeB A.1O., Cepnan A.A. 1 1ip. X¥MHUSI IPUBUTHIX OBEPXHOCTHBIX coeMHEHUMN. [1o/
pen. I'.B. Jlucuukuna. Mockea: @U3IMATIIUT. 2003. 592¢. [G.V. Lisichkin, A.Yu., Fadeev, A.A. Serdan,
et al. Chemistry of grafted surface compounds. Ed. G.V. Lisichkin. Moscow: FIZMATLIT. 2003. 592 p.]

[15] IMonomapes @.B., JTonronocoB A.M. TeopeTnueckoe OIMcCaHue TPEX OCHOBHBIX MEXaHH3MOB /ISP KHBAHUSI
B oOpaienHo-(azoBoi BOXX Ha npumepe monexyn Hadranuna, ypauuia u penona. Copoyuonnvle u
xpomamozpagpuueckue npoyeccor. 2018. T.18. Ne5. C.646-658. DOI: 10.17308/sorpchrom.2018.18/591
[F.V. Ponomarev, A.M. Dolgonosov. Theoretical description of three main retention mechanisms in reversed-
phase HPLC using the example of naphthalene, uracil and phenol molecules. Sorption and chromatographic
processes. 2018. VVol.18. No.5. P. 646-658. DOI: 10.17308/sorpchrom.2018.18/591 (Russian).]

[16] K.H. Row. Comparison of retention models for the dependence of retention factors on mobile phase
composition in reversed-phase high-performance liquid chromatography. Journal of Chromatography A.
1998. Vol.797. No.1-2. P.23-31.

[17] A. Steinhoff, A. Holtzel, U. Tallarek. Mobile-phase contributions to analyte retention and selectivity in
reversed-phase liquid chromatography: 2. Solute-specific effects. J. Phys. Chem. 2025. VVol.129. P.6401-6418.
DOI: 10.1021/acs.jpch.5c01697

[18] SnpoBa A.A., lladurynmun P.B., Bynanosa A.B. M3yueHune BausiHHS COCTaBa M IPUPOIBI ITFOCHTA Ha COPOLIMIO
OEH3MMHUIa30J1a U €ro MPOU3BOIHBIX Ha CBEPXCIIUTOM MOIUCTHpOe MeTtogaoM BOXKX. Bymaeposckue

© Bymaepoeckue coobuenus. 2026. T.87. Ne8. E-mail: journal.bc@gmail.com 31




ITonas ucciaenoBarebcKas lIyﬁ.JII/IKaIII/Iﬂ Kamurtonos A.B., Kyp6arosa C.B., 3emuosa M.H., I'yaxoBa M.M.
coobuenus. 2019. T.58. Ne5. C.75-80. ROI: jbc-01/19-58-5-75 [Anastasia A. Yadrova, Roman V. Shafigulin,
Andzhela V. Bulanova. Study the effect of eluent composition on benzimidazole and its derivatives retention
on hypercrosslinked polystyrene. Butlerov Communications. 2019. VVol.58. No.5. P.75-80. ROI: jbc-01/19-58-
5-75 (Russian)]

[19] Alexander V. Kapitonov, Svetlana V. Kurbatova, Margarita N. Zemtsova, Margarita M. Gudkova. The influence
of the eluent composition on the sorption of quinoline derivatives under RP HPLC conditions on octadecyl silica
gel. Butlerov Communications A. 2026. VVol.14. No.3. 1d.11. DOI: 10.37952/ROI-jbc-01/26-87-8-30/ROI-
jbc-A/26-14-3-11 (Russian).

[20] KammuronoB A.B., Kypbarosa C.B., 3emiioa M.H., I'ynkoBa M.M. BiusiHue cocTaBa 3;moeHTa Ha COPOLIHIO
MIPOU3BOTHBIX XUHONMHA B ycinoBusx O® BOXX Ha okrapermicunukarene. bymaeposckue coobwenus A.
2026. T.14. Ne3. 1d.11. DOI: 10.37952/ROI-jbc-01/26-87-8-30/ROI-jbc-A/26-14-3-11)

The English version of the article has been published in the international edition of the journal

Butlerov Communications A
Advances in Organic Chemistry & Technologies

The Reference Object Identifier — ROI-jbc-A/26-14-3-11
The Digital Object Identifier — DOI: 10.37952/ROI-jbc-01/26-87-8-30/ROI-jbc-A/26-14-3-11

The influence of the eluent composition on the sorption of quinoline
derivatives under RP HPLC conditions on octadecyl silica gel

Alexander V. Kapitonov,! Svetlana V. Kurbatova,'**
Margarita N. Zemtsova,? Margarita M. Gudkova?

! Department of Physical Chemistry and Chromatography. Samara National Research University.
Acad. Pavlov St., 1. Samara, 443011. Russia. Fax: +7 (846) 334-54-17. E-mail: curbatsv@gmail.com
2 Department of Organic Chemistry. Samara State Technical University. Kuibysheva St., 153.
Samara, 443010. Russia. Fax: +7 (846) 332-21-22.

*Supervising author; *Corresponding author

Keywords: retention models, mobile phase composition, octadecyl silica gel, quinoline derivatives,
retention factor, reversed-phase high-performance liquid chromatography, Snyder — Sochevinsky
model, Scott — Kucera model.

Abstract

This study investigated the effect of the aqueous acetonitrile eluent composition on the retention of three
structurally related quinoline derivatives containing the 3H-1,3,4-oxadiazole-2-thione moiety under reversed-
phase high-performance liquid chromatography (RP HPLC) conditions on octadecyl silica gel. It was
demonstrated that the retention of quinoline derivatives has a mixed nature: in addition to classical hydrophobic
interactions, specific interactions with mobile phase components significantly influence retention. It was
established that the nature of the retention dependence on the concentration of the organic modifier is determined
not only by the hydrophobicity of the molecules but also by the nature of the substituents in the quinoline core,
their ability to form hydrogen bonds and undergo solvation in the mobile phase. Polar functional groups
(particularly hydroxyl) were shown to significantly reduce the interaction of the sorbate with the stationary
phase at high acetonitrile contents (>50%), while at reduced organic modifier concentrations, a significant
increase in retention was observed due to an enhanced hydrophobic effect. Quantitative analysis using the
Snyder-Sochevinsky and Scott-Kuchera equations confirmed that the behavior of compounds in a chroma-
tographic system is determined by the complex contribution of geometric, thermodynamic, and solvation
factors. Based on the obtained correlation dependences, it was established that the Snyder-Sochevinsky and
Scott-Kuchera models provide optimal results for approximating the retention dependence of the studied
quinoline derivatives on octadecyl silica gel on the modifier concentration, ensuring an optimal balance of high
correlation coefficients and a physically sound interpretation of the parameters for describing the retention of
quinoline derivatives. Thus, it has been shown that varying the composition of the eluent allows for targeted
control of the selectivity and efficiency of separation of structural analogues of quinoline, which is of practical
importance for the development of methods for the quantitative analysis of pharmaceuticals and environmental
monitoring.
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