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TEPMOJUHAMHUKA IMPOHECCOB OBPA30BAHUA CMEINAHHOJMI'AHAHOI'O
KOMIIVIEKCA HUKEJIA (1II) C ITIMOUHOM U L-TUCTUIVNHOM B BOJHOM PACTBOPE

Mermun A.A., T'op6onerosa I'.I'., Berukosa C.A.
Heanosckuii 2ocyoapcmeennbiti XUMUKo-mexnoao2ueckutl ynueepcumem, Heanoso, Poccus
bychkova_svi@mail.ru

TepMoanHaMuUeckne XapaKTEPUCTUKH peakuuil KomruiekcooOpasoBanus Hukens (II) ¢  Owmomormuecku
akTUBHBIMU JuTaHmgamMu — TimiuHOM (L) w L-ructummaom (Y) Obum w3ydeHBI B Hamiel nabopaTopuu
MTOTEHIINOMETPUIECKIUM M CHEKTPO(OTOMETPHUYECKUM METOJaMH. Pe3ynbTaThl NCCIe0BaHUS [TOKA3aH, YTO B
cucreMe Ni* —IMIMH-L-THCTHIMH HPOMCXOIHT O0Opa3OBaHME CMENIAHHOrO KOMILIeKca cocrtaBa 1:1:1.
TepMoxumudeckue gaHHBIE IO 00Pa30BaHUIO CMEIIAHHOMUTAaHAHOro Komriekca Hukens (I1) ¢ roumuaoM u L-
THCTHIMHOM B JINTEpAType He ObLIN HaleHBI.
W3mepennst TemnoBeIX 3(QQEKTOB CMEUICHUS W pa3BEACHMS PacTBOPOB IiMIMHA, L-ructumuna, Ni(NOs),
npoBoawn mpu 298,15K B aMIynpHOM KaJlopuMeTpe ¢ H30TEePMHUYECKOH OOONOYKOW M TEPMHUCTOPHBIM
JIaTYMKOM TeMIlepaTrypsl. B kauecTBe ()OHOBOTO JIEKTPOIUTA MCHONB30BAIM HUTPAT Kajlksl. 3HAYECHUS] HOHHOMN
cunbl coctaisu 0.2, 0.5 u 1.0. KoHnieHTpannoHHbIe YCIOBHS IPOBEACHHS ONBITOB OBUTH MOZ00OPaHBI TAKUM
00pa3oM, 9TOOBI TOCTHYh MAKCHUMAJILHOTO BBIXO/Ia H3Y4aeMOr0 KOMIUIEKCA, a IIONPABKK Ha TEIUIOBBIE A (EKTHI
MOOOYHBIX MPOIIECCOB CBECTH K MUHUMYMY. V3 KalopruMeTpHuecKuX N3MEPEHHI B pe3yibTaTe MaTeMaTHIeCKOH
06pabotku no mporpamme RRSU Obutn paccunTaHbl BETHYUHBI TEIUIOBBIX 3(h(EeKTOB 00pa3oBaHMs KOMILIEKCA
NiLY npu pa3nuuHbIX 3HaUCHMSX MOHHOHM cuibl. BenmuumHy M3MEHEHMs JHTalbIMM Ipolecca 0O0pa3oBaHMS
komiutekca NiLY mpu HyneBoil HMOHHOW cwile HaxOAWIM IO YPAaBHEHHIO C OXHMM HHIMBUIYaJbHBIM
nmapameTpoM. BTN paccumTaHbsl CTaHIApPTHBIE TepMoAWHaMuueckue xapakrtepuctuku (AH% AG® AS°)
porecca KoMIuieKcooopasoBanmst yactuipl NiLY.

CMemaHHbI KOMIUIEKC YCTOWYHMB K JAWCIPONOPLHOHUPOBAHMIO, T.K. JOrapupm

0. KOHCTaHTBI peakuuu cornponopiponnpoBanns Nil, + NiY, = 2NiLY 6onbie
nc‘/ ‘]ITII OH, Hynas. Ilpy cpaBHEHMHM TEpMOJUHAMHMYECKHX  XApaKTEPUCTUK  PeaKLUH
N N l ) O_(D 00pa3oBaHWsl CMELIAHHOIUTAHIHOIO KOMIUIEKCA M OJHOPOAHBIX KOMJIEKCOB
>/ N ’-\( . HUKEIS C TUIMHOM M L-THUCTHAMHOM OBUIO OTMEUEHO, YTO YCTOHYMBOCTH K
BC un" 1 e ! pacnagy yactunel NiLY Bbeicoka. OOpamiaer Ha ceOsi BHHMaHHE IOBOJBHO
>(' o ) Oonblnasi TOJOKMTENbHAs BEJIMYMHA W3MEHEHHS OSHTPOIUHM B  PEaKLUH

H \’( COIIPOTIOPIIMOHUPOBAHUSI, YTO JODKHO OBITH CBS3aHO C BBICBOOOXKICHUEM
o MOJIEKYJ BOJBI M3 KOOPJIMHAIMOHHBIX Cep OJHOPOTHBIX KOMIUIEKCOB. B To

BpeMs KaK M3MCHEHUEC PHTAIBIINN B pACCMAaTPHBAEMON PEaKIIMU HE3HAYUTEIHHO.
DTO MOXKET CBUJICTEIHLCTBOBATH O BBICOKOH ycToiumBOCTH KoMmIutekca NiLY k pacmamy Ha omHOpomHbe. T.K.
9HA0((DEKT OT JermapaTaliid, OYeBUIHO, KOMICHCHPYETCS SK303(P(PEKTOM CTaOWIM3aINK CBSI3CH MeTaii-
JIUTaHJ B CMEIIAHHOM KoMIUTeKce. BepositTHast cTpykTypa koMiutekca NiLY mpuBeieHa Ha cxeme.
Paboma evinonnena 6 pamxax HUU T u K UT'XTY npu ¢unancosou nooodepicke Munobpuayku Poccuu 6
pamxax 6a3o0801 wacmu 20Cy0apCmeeHH020 3A0aHUsL.

nmoaxoabl B AMP CIIEKTPOCKOIINU K NCCJIEJOBAHUIO KOMIIJIEKCOOBPA30BAHUSA
MNOP®UPUHOBBIX CYITIPAMOJIEKYJISIPHBIX KOMIIJIEKCOB B PACTBOPAX

Xonos U.A."?, Mamapnaumum H.K.'
' Unemumym xumuu pacmeopos um. I''A. Kpecmosa Poccuiickoii akademuu nayk, Hearnoeo
*Kasanckuii (Tpusonsicekuii) pedepanvuviii ynusepcumem, Kazamw
iakh@isc-ras.ru

OnHOM W3 OCHOBHBIX 3a7ad B KOOPAMHALMOHHOM CyNpaMONEKYJISpHOM XHUMUHM SIBISIETCS CTPYKTypHas
XapaKTEepUCTHKAa CaMOOPIaHU3YIOIIMXCS KOMIUIEKCOB B pacTBopax. KiroueBbIM MeTomaM IpH pELCHHU
nogo0HOTO poja 3aaa4 0e3ycinoBHO sBisiioTes SIMP ciekTpockomnus.

Bouto oOHapyXeHO, 4TO M3-32 OCOOEHHOCTEH XHMHYECKHX CTPYKTYp M OTHOCHTEIBHO HHM3KHX KOHIIEHTPALIUH
MOZOOHBIX KOMIIEKCOB B pacTBOpax KiaccHyecKue 1moaxonasl B IMP CrieKTpocKoIy, OCHOBaHHbIE HAa aHAIIN3E
XMMHYECKHX CIBHIOB, HE BCEr/a SIBJISIOTCS JOCTaTOYHO HMH(GOpPMAaTHBHBEIMH. Kpome TOro, MHTEpmnperarus
pe3yabTaTOB MOXKET OCIOXKHATCA U TeM, 4To SIMP curHanel B cHekTpax MOJEKYJd CYNpPaMOJIEKYISIPHBIX
KOMIUIEKCOB, 3aBHCHUT OT TakuX (AKTOPOB KakK: H3MEHEHHE KOHCTAHT OJKpPaHHPOBAHWS W H3MEHEHUS
pacripezeneHus 3IeKTPOHHON IIIOTHOCTH NP 00pa30BaHMM KOMILIEKca. TakuM oOpa3oM, BOIIPOCHI O pa3Mepax
U CTaOMJIBHOCTH OOpa3ylomMXcsi KOMIUIEKCOB OCTAIOTCSI OTKPBITBIMH M YTOOBI MOJYYUTH IPSIMOE
JIOKA3aTeJIbCTBO 00pa30BaHME KOMILIEKCA W JOCTOBEPHYIO HH(pOpPManuio 00 MX pasMepax, NODKHBI OBITh
HCIIONIb30BaHbI 0oJIee CIOKHBIE COBpeMeHHbIe oaxoabl B IMP cnekrpockonuy.
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Cekuus 3

B  Hacrosmed pabore Ui HCCIENOBAaHUA — IapaMETpoB  KOMJIEKCOOOpa3oBaHMS  HOP(UPUHOBBIX
CYNPaMOJIEKY/ISIPHBIX CHCTEM MBI MNPUMEHHIN II0XOJ, KOTOPbIH OCHOBAaH Ha aHAJIM3€ IBYMEPHOU
muddy3nonHON criekTpockonuu BbICOKOro paspenieHus (2D DOSY), a Takke COBpEMEHHBIX METO/IOB
KoppensanuonHoi cnekTpockonuu (2D COSY, 2D ROESY) [1,2]. SAIMP wuccnemoBaHWs BEIIONHEHB Ha
000py/IOBaHMH LEHTPAa KOJUICKTHBHOTO IIOJIb30BaHUS "BepXHEBOIKCKUH PpETMOHANBHBIA HEHTP (U3HKO-
XUMUYECKHUX HCCIIEA0BaHUN".

Paboma svinonnena npu noooepoicke Poccuiickoeo nayunoeo gonoa (npoexm No 14-13-00232).

1. ILA.Khodov, M.Yu. Nikiforov, G.A. Alper, G.M. Mamardashvili, N.Zh. Mamardashvili, O.I. Koifman. J.
Mol. Struc., 2015, 1081, 426-430.
2. N.G. Bichan, E.Yu. Tyulyaeva, [.A. Khodov, T.N. Lomova. J. Mol. Struc., 2014, 1061, 82—89.

VOLUME STUDIES ON L-PHENYLALANINE IN AQUEOUS BUFFER SOLUTIONS OF NICOTINIC
ACID AT VARIOUS TEMPERATURES

Tyunina E.Yu., Badelin V.G., Tarasova G.N.
G.A. Krestov Institute of Solution Chemistry, Russian Academy of Science, Ivanovo, Russia
tey@isc-ras.ru

In recent years, there has been growing interest in the interactions between protein and biological active
molecules due to its many applications in biosciences, food, cosmetic, drug delivery and biotechnological
processes. The study of driving forces for the association process is dificalt because of the complexity of
interactions in such a large molecule. To understand fine details, interactions between aromatic amino acid (L-
phenylalanine) and heterocyclic ligand (nicotinic acid) in aqueous buffer solutions (pH 7.35) were studied by
volumetric method. The densities of the L-phenylalanine (Phe)-buffer, nicotinic acid (NA)-buffer and L-
phenylalanine-nicotinic acid-buffer mixtures were determined at T=(288.15, 298.15, 303.15, 308.15 and 313.15)
K using the density meter DSA 5000 M (Anton Paar). The temperature inside the densimeter was controlled to
+1-10° K by built-in Peltier device. The sensitivity of the instrument corresponds to a precision in density
measurements was 1-10~ kg m™. The standard uncertainty of the density was within +4-10> kg m™.

The apparent molar volumes of Phe (V,,pne) in buffer and in buffer nicotinic acid solutions (concentrations of
0.0023-0.0364 mol kg™') were evaluated. The interaction of Phe with NA is accompanied by complex formation,
that as the function V, pp.=f(mya) has a maximum corresponding to the stoichiometry of the complex. The
binding constants and stoichiometry have been deduced from volumes data and application of Young's rule [1].
The stoichiometry of complexes is found to depend on temperature.

The increase in the partial molar volumes of Phe (VO‘p’Phe) in aqueous buffer NA solutions with increase in
temperature is due to the release of water molecules from the hydration layers of L-phenylalanine zwitterions
and nicotinic acid molecules. The interactions of solute-solute and Phe-NA increase giving rise to an increased
Vokp,phe values.

The transfer volumes have been interpreted on the basis of a model of overlapping solute salvation shells. With
reference to volumetric properties, this model predict an increase of the volume of the solute (AV>0) if the
interactions are due to hydrogen bonds, electrostatic forces etc. A decrease of the volume (AV;<0) occurs if the
interaction is caused by nonpolar groups (hydrophobic forces). The complexes of Phe with NA molecules can be
formed due to zwitterion-hydrophilic interactions, hydrophobic forces, H-bonding and staking effect. The
volumes of transfer of Phe from buffer to buffer nicotinic acid solutions are positive. It is known that the Phe/NA
complex formation is an endothermal process [2]. Thus, we assumed that hydrophobic effects play a
predominant role in the complex formation of Phe with nicotinic acid. At the same time, the H-bonds between
the polar COO’ group of anionic form of NA and amino group NH;" of amino acids are also formed.

1. T.F. Young, M.B. Smith. J. Phys. Chem., 1954, 58, 716-724.
2. V.G. Badelin, E.Yu. Tyunina, .LN. Mezhevoi, G.N. Tarasova. Russ. J. Phys. Chem. A, 2013, 87, 1306-1309.

MEDIUM EFFECT ON HYDROGEN BONDED COMPLEXES OF L-ASCORBIC ACID WITH
DIETHYLSULFOXIDE: QUANTUM CHEMICAL CALCULATIONS

Zatikyan A.L., Markarian S.A.
Department of Chemistry, Yerevan State University, Yerevan, Armenia,

ashkhen@ysu.am

Stable nonlinear bound hydrogen-bonded molecular complexes of L-Ascorbic acid with diethylsulfoxide (L-
AA/DESO) have been predicted by ab initio computations at the RHF/6-31+G* level of theory. The
DFT/B3LYP method with 6-31+G* basis set was used to predict the geometries of L-AA, DESO and their
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