904 Russian Chemical Bulletin, Vol. 43, No. 5, May, 1994

Letters to the Editor

Rise of photoluminescence in the photolysis of Eu™ complexes
with copolymers of acrylic acid and butyl methacrylate
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The luminescence and photochemical properties of Eulll complexes with copolymers of
acrylic acid and butyl methacrylate have been studied by luminescence, IR spectroscopy, and

EXAFS.
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The mutual effect of macromolecules and rare-earth
metal ions involved in a polymeric chain is of consider-
able interest in fundamental and applied chemistry.l In
a continuation of our investigations of Eul!! complexes
with acrylic acid copolymers?—4 we revealed substantial
difference between the photochemical behavior of Eulll
complexes with copolymers of acrylic acid and butyl
methacrylate and that of their low-molecular analogs
and Eul! complexes with polyacrylic acid: during
photodecomposition of the metallopolymer the intensity
of photoluminescence of Eull does not decrease, but
significantly increases. This is accompanied by changes
in the structure of the first coordination sphere of euro-
pium.

Synthesis of the copolymer and its complexes with
FEulll has been previously described by us.3 Photolysis of
the samples as films on a glass support was carried out
by irradiating them with non-filtered light from a

DRSh-250 mercury lamp. The distance between the
lamp and the sample was 20 cm. The luminescence
spectra were recorded with an SDL-1 spectrometer,
equipped with a DRSh-250 mercury lamp as a source of
excitation and a UFS-6 filter, A,, = 365 nm. The
excitation luminescence spectra were obtained with a
device based on an SDL-1 spectrometer and an MDR-23
monochromator; a 2500 W Tungsram xenon lamp was
used as the source of excitation.

Irradiation of polymeric complexes with UV light
results in a decrease in the intensity of the main bands in
the IR spectra, and a band appears at 270—280 nm in
the electronic absorption spectra. These data attest to
photodestruction of the macromolecular ligand. Simul-
taneously, the intensity of luminescence of FEu3*
(electrodipole transition Dy—"F,, Ay, = 615 nm) in-
creases 4—25-fold depending on the composition of the
macromolecular complex. It is found that a low content
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of acrylic acid in the copolymer and a low concentration
of the metal enhance the efficiency of the build-up of
Eu3* luminescence under photolysis.

Analysis of the EXAFS spectra of the investigated
complexes demonstrated? that the first coordination
sphere of Eu contains from six to eight O atoms, located
at an average distance of 2.47 A. When the polymeric
complexes are photolyzed, the Eu—O interatomic dis-
tance increases by 0.15 A. This increase is accompanied
by a decrease in the variation of the Eu—O bond lengths,
which is indicated by the reduction of the Debye—
Waller factor by 0.001 A™2.

The excitation luminescence spectra of the macro-
molecular complexes investigated are sets of narrow
discrete lines, which correspond to Stark f—f transitions
of Eud*. Their analysis indicates the absence of intra-
molecular energy transfer from the levels of the macro-
molecular ligand to the resonance levels of the metal.
During UV irradiation of the samples no changes in the
structure of the excitation luminescence spectra were
revealed, hence the significant increase in the intensity
of Eu®* luminescence observed during photolysis cannot
be accounted for by an increase in the transfer of
electronic excitation energy to Eu3* levels.

It is known that the efficiency of the degradation of
the electronic excitation energy on high-frequency vibra-

tions of ligands is one of the factors that affect on the
intensity of the luminescence bands of lanthanide ions
in complexes.> The increase in the Eu—O average dis-
tance observed in the photolysis probably favors a de-
crease in the efficiency of the process of nonradiative
dissipation of electronic excitation of Eu®* on high-
frequency vibrations of the macromolecular ligand and,
therefore, an increase in the intensity of photo-
luminescence of the ion.
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The first optically active organometallic porphyrin:
meso-tetrakis[(18)-2-methylcymantrenyl ]porphine
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It has been shown previously that metallocomplexes
of chiral synthetic porphyrins can efficiently catalyze the
enantioselective epoxidation of olefins,! hydroxylation
of alkanes,? and oxidation of sulfides.3 In most cases,
the chiral porphyrins used for this purpose have been
obtained either by the condensation of pyrrole with an
optically active aldehyde or by introducing chiral frag-

ments intoc molecules of achiral derivatives of meso-
tetraphenylporphyrins.4 Literature data on the use of
organometallic compounds in the synthesis of chiral
porphyrins are lacking.

We synthesized the first optically active organometal-
lic porphyrin by direct condensation of pyrrole with
optically active (+)-{15)-2-methylcymantrenecarboxalde-
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