XIV Meoawcoyrnapoonas HayuHast KOHQeperyus
«IIpobremvl conveamayuu u KOMIIEKCOOOPA3068AHUsL 8 PACMEOPAX»

Xupmdensaa Ha 3tom atome [Q(N)], KBAaHTOBO-XMMHUYECKAsl JKECTKOCTh MOJICKYJbI HHrHOUTOpa (1) [4] 1 ce
apdextuBHblii  o0bem  (Veff) mpencraBnsiorcs  anekBaTHBIMM - (ONPENENSIONMMH)  JECKPUITOPAMH
B3aUMO/ICHCTBHS CYIb()OHMIAMHIOB C Pa3IMYHBIMU n3oumMamu kapooanruapas [CA(D), CA(ID), CA(XID)].
logKi = (-717.84+82.69) — (38.82+4.51)*Vesp(N), R=-0.902, SD=0.277, N=19, P < 0.0001.

logKi = (-6.26+0.14) — (13.13£1.041)*Q(N), R =-0.985, SD = 0.080, N = 7. P < 0.0001.

logKi = (-6.480 £ 0.214) + (18.080 +1.922)*n, R =0.973, SD =0.106, P =0.000229.

logK=(6.12+0.21) + (0.007+0.001)*Veff, R =0.982, SD = 0.153, N=6, P = 0.00051

JKecTKoCTh MOJIEKYJI MHTHOMTOpa MOXET OBITh JecKpunTopoM HHTHOMpoBaHus CA, MOCKOJNBKY >KenaTelbHa
MaKCHMalbHasi pa3HUIla MEXIY JIEKTPOHHBIMH XUMHUYECKHMH TIOTCHITHaNaMu (1) MHrHOUTOpa (HyKjIeodwuna,
Nu) u xkarnona nunHkKa (3nexrpodmia, E) 1 MUHNMAaIbHO BO3MOXKHAsI CyMMa 1) UX CTPYKTYp [4] Ui TOCTHKEeHUs
MakcuMyMa nepenoca 3apsizia (N) ¢ Hykiieopmia (MHIHOMTOpa) Ha KaTHOH LIMHKA:

N = [u(Nw) — w(E)/[n(Nw) + n(B)],

bnuskast k muHelHOH 3aBucUMOcCTh 3¢ dexTrBHOCTH HHrHOupoBanus CA ot Bennunubl Vesp(N) Ha atome azora
B aHuoHe ArSO,NH, HOCHT 3aKOHOMEpHBIM XapakTep, KOCBEHHO IOATBEP)KJACT AHUOHHBIM XapakTep
MHTHOMPOBAHUS M COOTBETCTBYET JIMHEHHOM 3aBucuMocTn pKa cynbhonmnamunos ot BennunHsl Vesp(N) [5].
logK = (-7223.3+2349.5) — (-387.6£125.9)*Vesp(N), R =-0.839, SD = 0.482, N=6, P=0.037.

Pa3bpoc pacueTHBIX BEIMYMH OT JMHEHHBIX KOPPESILIMOHHBIX 3aBHCHMOCTEHl BBI3BAH HAJIOKCHHUEM
B3aMMOJIeHicTBIEM cKkeyeta wuHruoOuTopa (scaffold) ¢ aMHUHOKHCIOTHBIM OKpY)KCHHEM Ha OCHOBHOE
B3anmoseiictue ArSO,NH, u Zn™.
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[pupona, cTpykTypa ¥  (U3MKO-XMMHYECKHE  CBOMCTBAa  T'MIEPPa3BETBICHHBIX  OHOpasiaraeMbIX
nomddupononnonos (I'PIIO) ompenensior WX axkTHBHOE TNPHMEHEHHE JUIA CO3JaHMs (YHKIMOHAIBHBIX
HaHOCHCTeM. [IpesncTaBiieHBl pe3yibTaThl WCCICAOBAHHUH IO CHHTE3Y M HCCICIOBAHMIO (PH3MKO-XHMHYICCKUX
XapaKTepUCTHK  METAUIONOJIMMEPHBIX ~ KOMIJICKCOB M HAHOYACTHI, MOJYYCHHBIX HA  OCHOBE
THTIEPPA3BETBICHHBIX MOMMAUPOTIOTHKAPOOHOBBIX KHCIIOT BTOPOit ncesdoreneparmu L'-L':
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KoMriexcooGpasyiomas  CocoGHOCTh  CHHTe3MpoBaHHEIX nommdduponomukucior L-L'Y  onenena mo
orHomrennto K woHam Co(Il) m Cu(ll). Ilo naHHBIM crekTpoOTOMETpUHM YCTAHOBJIEHO, YTO B
METUIOKapOOKCHIIATHOM IIEHTPE OJMH HOH MeTalyla MOXXET OBITh KOOPJMHUPOBAaH C OJHOW WM IBYMS
KapOOKCHJIBHBIMH TPYIIIAMH, YTO XapaKTepHO W [UIS JIMHCHHBIX TOJIHAKPUIATOB. KOHCTaHTHI 00pa3oBaHHS
METaJUIOTIOIMMEPHBIX KOMIUIEKCOB OBLUTH PACCYUTAHBI MO JAHHBIM THUTPOBAHUS C KCHOJIB30BAHUEM METOJIA
Kansuna-Menbxuopa (Tadu. 1).

Tabmuma 1. CocrtaBbl, 3Ha4YC€HUS JOTapu()MOB KOHCTAHT YCTOHYMBOCTH M CPEAHHMX CTYIMEHYATHIX KOHCTAHT
norm3aru komruiekcHeIX coenuuaeHnit Co(Il) m Cu(Il) ¢ rumeppa3BeTBICHHBIME MTOTHI(QHUPOTIONHKAPOOHOBEIMHU
kucnoramu B pactBope JIMCO nHa done 0.1 mons/i LiClO,.
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Co(II) Cu(II)
JIMTAHJL
lg By lg B2 lg By lg B*12
L! 3.78+0.02 | 5.58+0.22 | 6.15+0.17 | 7.79+0.21
L" 3.58+0.12 | 6.17+0.13 | 5.5440.10 | 8.32+0.16
L - 7.48+0.07 - 9.66+0.07
LV - 8.74+0.09 - 10.19£0.15

IIpemnokeH crmocod CHHTE3a HAHOYACTHII MEH,

OCHOBAHHBIA BOCCTAaHOBJICHHU MCTAJUIOIMMOJIMMEPHBIX

KOMIUJICKCOB ME€IW T'UApaTOM rupasvnHa UJIn 60pOFI/I,Z[pI/IL[OM HaTpus-. 3a(1)I/IKCI/Ip0BaHO 06pa3OBaHI/I€ NoJIimMeEp -
CTa6I/IJ'[I/I3I/Ip0BaHHI>IX HaHO4YaCTHUI| Cu(O), JJIA KOTOPBIX C POCTOM CTCICHU (byHKIII/IOHaJ'II/I?)aIII/II/I TIOJIMKHCJIOTHI
HaGJ’IIO,Z[aeTCSI YBCIIMYCHUC TUAPOANHAMUNYCCKOTO JUaMETpa OT 90 a0 110 aM 1 YMEHBIICHUE NUCIICPCHOCTH.
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Spectral properties of aromatic amino acids (tryptophan - Trp, tyrosine - Tyr and phenylalanine -Phe) are widely
used for tracing and analyzing molecular interactions and dynamics of conformational changes in protein studies.
Intermolecular (C=0-HO) and intramolecular (HN-HO-C) hydrogen bonds stabilizing the structure of proteins
depend on solvent properties, especially the medium polarity changes. Dimethylsulfoxide (DMSO), a polar
aprotic solvent with low relative permittivity (¢,=48), can decrease the polarity of the aqueous solutions and form
associates with water molecules of different structures via hydrogen bonding.

We present the results of spectroscopic (UV/vis, fluorescence and FTIR) and theoretical studies on structural
peculiarities of L-tyrosine associates in DMSO aqueous solutions. The UV/vis (absorption) and fluorescence
(emission) bands spectral characteristics (intensity and wavelengths shifts) showed the existence of more
polar/competitive interactions between the components of Tyr-H,O-DMSO system. The 3D fluorescence spectra
of Tyr indicate excited-state ionization and/or resonance energy transfer of Tyr can undergo in the presence of
DMSO, resulting the formation of hydrogen bonding on the aromatic hydroxyl group. Due to strong
intermolecular interactions between DMSO and water molecules the both water and DMSO molecules prefer to
be in mixed cluster forms, depending on the concentration of DMSO. Complexes of different composition
(1H,0:2DMSO and 2H,0:1DMSO0) in DMSO aqueous solution can be formed.

The analysis of FTIR spectra showed the absence of an intense band at 1800 -1700 cm™ ' (free v(C=0) group
absorption) indicating the existence of a probable L-tyrosine zwitterionic structure in the presence of DMSO.

J
J *“’ J}D'&
3—& 5.0 3@
f J

o P
Molecular structures formed in L-tyrosine-DMSO-H,0 mixtures
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The theoretical studies (DFT /6-311+g(d,p) calculations) performed by the GAUSSIAN 09 software package
proved that different intermolecular Tyr/H,O associates and L-tyrosine zwitterionic structure were formed in the
presence of DMSO.
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