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SOFT N-DONOR HETEROCYCLIC LIGANDS FOR METAL EXTRACTION
AND FLUORESCENT ANALYSIS
Borisova N.E., Ivanov A.V.', Korotkov L.A.', Harcheva A.\/.z, Patsaeva S.V.%,
Kaminskaya T.P.”, Reshetova M.D.'
" Chemical Dept. MSU® Dept. of Physics MSU

alex _neb(dinbox.ru

A new type of the ligands — soft-donor NN, 0.0 -teradentate compounds (A) based on 2.2°-
bipyridyl and phenanthroline scatfolds are designed and synthesized. Such oxygen-donor side
groups as: amidic (CONR2), phosphinoxy (POR2) and N-oxy (NOR?2) are proposed for additional
metal chelation. The DFT modeling (PBEO, B3LYP, ce-pv-TZ) show that the charges on
NN"0,0"-metal binding atoms aren't affected by the nature of the substituents at the anilidic side
chain. The analysis of the structures of complexes of A with lanthanides show the presence of
mmber of minima on PES which arc differ by positions of nitrate groups. The complexes of A
with lanthanides were synthesized and X-Ray structures of them were determined. As well the
thermodynamic basisity (14.9>pK>15.6) of the ligands and their binding constants with lanthanides
(75-1gp=5.5) and several actinides (9.2>lgB>5.1) were measured. The main trends in relations
which binds structure and properties of the ligands were shown, The target compounds shown their
effectiveness as an extragents for Sf-clements separation: Am(ILL)., U(IV), Th(VD), Np(V) trom
lanthanides. Intra a row of 4f-complexes with one ligand the DFT caleulated degree of
reorgantzation arc corrclate well with both the complexation cnergy and extraction. The
lummescent properties of the complexes of A with lanthanides were investigated and  the
iferrelation between the ligand's structure and quantum yield and life-time were determined in
solution, solid state and thin films. The concentration quenching of luminescence depending on the
stucture of the anilidic side chains were found. The aggregation of the complexes at films
formation was clucidated by AFM, such process probably responsible for the quenching of
limineseence in the films of europium complexes.
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DIAMIDES OF THE 2,2°-BIPYRIDYL-6,6’DICARBOXYLIC ACID WITH A
NUMBER OF N-ETHYLAMINOPYRIDINES. NEW LIGANDS TO

ASSOCIATE F-ELEMENTS.

A.V. Ivanov', A.V, Harchevaz, Ts.B. Sumyanova', N.E. Borisova'

/ . o . e .
Moscow State University, Department of Chemistry
“Moscow State University, Department of Physics
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Lately 2.2°-Bipyridyl derivatives have been widely used for different metals binding
[1.2]. The rerr-diamides of 2,27-bipyridyl-6,6"dicarboxylic acid represent an important class of
these compounds and are applicd to associate in a complexes and separate f-clements [3-5].

Diamides  of  the  2.2°-bipyridyl-6,6 dicarboxytic acid with a number of N-
cthylammopyridines have been prepared to continue our investigations:
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Decrease of clectronic density m N-cthylpyridines amino-group in comparison with N-
cthylanifines leads to some trouble with their acylatton and, as a result, reduces target
compounds yields. The constants of basicity and the constants of a number of rarc-carth
clements binding are measured.

Complexes with lanthanides (111) nitrates have been obtained on the basis of synthesized
hgands:
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Ln—-La, Sm, Gd, Eu, Tb, Dy

Luminescence properties of the prepared complexces have been explored.

The work was support by Mimistry of Education and Science of RF (contract
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