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DESIGN OF PHOTOELECTROCHEMICAL CELLS FOR WATER SPLITTING AND
FUEL PRODUCTION

Gary F. Moore,” Michael Hambourger,” Benjamin Sherman,” Smitha Pillai,” Jesse
Bergkamp,” Ernesto Marifio-Ochoa,” Marcelo Videa,” Devens Gust,” Thomas A. Moore”
and Ana L. Moore”

* Center for Bioenergy and Photosynthesis, Department of Chemistry and Biochemistry,
Arizona State University, Tempe, AZ, USA 85287-1604, amoore@asu.edu
# Departmento de Quimica, Tecnoldgico de Monterrey, Campus Monterrey, Monterrey, N.L.,
México 64849

Key words: photosynthesis, high-potential porphyrins, low-potential naphthalocyanines

The design of bioinspired schemes that couple solar energy conversion to the oxidation
of water and the subsequent use of the reducing equivalents to synthesize energy-rich
compounds, such as hydrogen or fuels based on reduced carbon is the main objective of
our present research.” In order to establish the design principles for a tandem, two
junction (or threshold) photochemical cell, we are assembling Gréatzel-type
photoelectrodes that model photosystems | and Il (PSI and PSII) of plants. The
photoanode model of PSII will contain a mimic of the donor side (water oxidizing side)
of PSII reaction centers. In PSII, tyrosine Z (Tyrz) mediates charge transport between
the photo-oxidized primary donor (P680™) and the oxygen-evolving complex (OEC).
The oxidation of Tyr, by P680"" likely occurs with the transfer of the phenolic proton
to a hydrogen-bonded histidine residue (His190). This coupling of proton and redox
chemistry is thought to poise the Tyr; oxidation potential between those of P680™ and
the OEC.

We have prepared a bioinspired system (BiP-PFyo) consisting of a high oxidation
potential porphyrin (PF10, 1.59 V vs. NHE, a model of P680) that is covalently attached
to a benzimidazole-phenol pair (BiP) that mimics the Tyrz-His190 pair in PSII.
Electrochemical studies show that the phenoxyl radical/phenol couple of the model
system is chemically reversible with a midpoint potential of 1.24 V vs. NHE and is
therefore thermodynamically capable of water oxidation. When the BiP-PF, construct
is attached to TiO, nanoparticles and excited with visible light, it undergoes
photoinduced electron transfer. Electrons are injected into the semiconductor and the
corresponding holes are localized on either the porphyrin (BiPPFi,"-TiO,™) or the
phenol (BiP™-PF1-TiO,"). EPR provides a clear spectroscopic picture of these
processes.” The photoelectrode model of PSI will be sensitized by low potential
naphthalocyanines or phthalocyanines, which absorb light in the near IR region of the
spectrum. Upon photoexcitation, these dyes are designed to inject electrons into
semiconductors having sufficiently negative conduction bands to effectively drive the
reduction of protons to hydrogen at a cathode. The semiconductor will be electrically
wired to a cathode suitable for hydrogen production: either a metal electrode (Pt or Ni)
or a hydrogenase-modified carbon electrode.

1. Hambourger M. et al. Chem. Soc. Rev, 2009, 38, 25-35.
2. Moore, G. F. etal. J. Am. Chem. Soc. 2008, 130, 10466-10467.
3. Hambourger M. et al. J. Am. Chem. Soc. 2008, 130, 2015-2022.
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ULTRAFAST SPECTROSCOPY APPLIED TO THE STUDY OF EXCITED
STATE DYNAMICS IN COMPLEX SYSTEMS

René Nome

Universidade Estadual de Campinas, Instituto de Quimica,
Campinas, SP - Cep 13083-970, Brasil. e-mail: nome@igm.unicamp.br

Keywords: ultrafast spectroscopy, protein-chromophore interactions, fluorescence

Protein-chromophore interactions in photoreceptors often shift the chromophore
absorbance maximum to a biologically relevant spectral region. A fundamental question
regarding such spectral tuning effects is how the electronic ground state Sp and excited
state S; are modified by the protein. It is widely assumed that changes in energy gap
between Sy and S; are the main factor in biological spectral tuning. We report a
generally applicable approach to determine if a specific residue modulates the energy
gap, or if it alters the equilibrium nuclear geometry or width of the energy surfaces. This
approach uses the effects that changes in these three parameters have on the absorbance
and fluorescence emission spectra of mutants. We apply this strategy to a set of mutants
of PYP containing all 20 side chains at active residue 46. While the mutants exhibit
significant variation in both the position and width of their absorbance spectra, the
fluorescence emission spectra are largely unchanged. This provides strong evidence
against a major role for changes in energy gap in the spectral tuning of these mutants
and reveals a change in the width of the S; energy surface. We determined the excited
state lifetime of selected mutants and the observed correlation between the fluorescence
quantum yield and lifetime shows that the fluorescence spectra are representative of the
energy surfaces of the mutants. These results reveal that residue 46 tunes the absorbance

spectrum of PYP largely by modulating the width of the S; energy surface.


mailto:nome@iqm.unicamp.br

C3
FOTOFISICAE TRAN’SIQGES DE FASE EM FILMES FINOS DE
POLIMEROS CONJUGADOS

Teresa Dib Zambon Atvars* e Raquel Aparecida Domingues

* Departmento de Fisico-Quimica, Instituto de Quimica, Universidade Estadual de
Campinas, Campinas, Brazil, P.O. Box 6154, 13084-971, SP, Brazil, e-mail:
tatvars@igm.unicamp.br

Key Words: filmes finos, transi¢Ges, polimeros conjugados

Entre as técnicas usadas na determinacdo de transicdo de fase estd a
espectroscopia de fluorescéncia, sendo que através desta técnica os processos de
relaxagdo podem ser determinados através do acompanhamento da variacdo da
intensidade de emissdo com a variacdo de temperatura numa faixa de 20 a 420 K, e
mudangas de inflexdo na curva indicam transi¢coes de fase que ocorrem na amostra.

Quando sdo estudadas amostras de filmes finos, a técnica de fluorescéncia
mostra-se bastante eficiente e quase Unica no estudo de transicGes de fase, uma vez que
técnicas usuais como DSC e TGA ndo podem ser utilizadas em casos nos quais 0s
filmes ndo sdo auto-sustentados.

Neste trabalho forma determinadas as temperaturas de transicdo de filmes finos
de polimeros conjugados, incluindo os derivados de polifluorenos, através da técnica de
espectroscopia de fluorescéncia. Os filmes foram depositados por spin coating e foi
usado como substrato uma janela de quartzo. A espessura dos filmes foi similar as das
camadas nos dispositivos eletroluminescentes e foi possivel verificar que com o
aumento de espessura as transi¢des passam a ocorrer em temperaturas também maiores,
mostrando assim um efeito de confinamento de nanoescala. Este efeito pode ser
entendido qualitativamente sabendo-se que as transi¢des em polimeros esta associada
com a mobilidade segmentar cooperativa de dezenas a centenas de unidades de
repeticdo e a presenca de uma superficie localmente livre reduz essa cooperatividade,
reduzindo assim a temperatura de transic&o de fase®.

Uma mudanga bastante pronunciada nos espectros de emisséo de fluorescéncia
também ocorre com o aumento de espessura dos filmes feitos com derivados de
polifluorenos. Isso indica a ocorréncia de alteragdes conformacionais do polimero
quando confinados de diferentes maneiras, sugerindo também uma maior presenca de
agregados no caso de filmes mais finos.

1- R. D. Priestley, M. K. Mundra, M. J. Barnett, L. J. Broadbelt, J. M. Torkelson, Aust,
J. Chem. 2007, 60, 765.
2- C. J. Ellison, J. M. Torkelson, Nat. Mat. 2003, 2, 695.

Agradecimentos: FAPESP, CNPg/INEO.



C4

LAURDAN GENERALIZED POLARIZATION MICROSCOPY FOR THE STUDY OF CELL
MEMBRANE HETEROGENEITY

Susana A. Sanchez

Department of Biomedical Engineering, University of California at Irvine, Irvine, USA. Laboratory for
Fluorescence Dynamics, 3208 Natural Sciences I, Irvine, CA 92697. susanas@uci.edu

Fluorescence techniques such as fluorescence lifetime or simple intensity measurements
were originally developed to be used in a cuvette fluorometer. The implementation of
these techniques in the microscope added to the measurements the spatial resolution
needed for cellular studies but also forced researchers to change the experimental design
and the analytical methods used. One of these techniques, Laurdan Generalized
Polarization is presented here.

Laurdan (6-lauroyl,1-2-dimethylamino naphthalene) is a fluorescent dye designed and
synthesized in 1979 by Gregorio Weber to study the phenomenon of dipolar relaxation.
Polarity changes are detected by shifts in the Laurdan emission spectrum, and the
Generalized Polarization function (GP) was defined as a way of measuring the
wavelength displacements. Changes in GP values when Laurdan is within a lipid
bilayers in either fluid or gel phase, extended the use of the technique to the field of
membrane dynamics and protein-lipid interaction. In 1997 GP measurements were done
for the first time in the microscope and two-photon excitation was required to minimize
the photo bleaching of the dye. Several reports have been published specially in the
field of visualization of membrane packing and lipid domains both in vitro and in vivo.
In this talk we explain the basic concepts of the technique both in cuvette and in the
microscope, and we present results using this technique to study the effect of the lipid
phase on cholesterol removal in vitro and in vivo.

[1] G. Weber, F.J. Farris, Biochemistry. 18 (1979) 3075.
[2] T. Parasassi, G.D. Stasio, A. d'Ubaldo, E. Gratton, Biophys J. 57 (1990) 1179.
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NEAR FIELD FLUORESCENCE FLUCTUATION
SPECTROSCOPY WITH GOLD NANOPARTICLES

Laura Estrada®, Pedro F. Aramendia®, and Oscar E. Martinez*

'Departamento de Fisica and 2INQUIMAE, Dept. Quimica Inorganica.
FCEN, Universidad de Buenos Aires, Buenos Aires, Argentina, Pabellon 2. C. Universitaria,
e-mail: pedro@qi.fcen.uba.ar

Keywords: Near field, fluorescence, fluctuation spectroscopy.

The interaction of chromophores with metal nanoparticles (MNPs) has been extensively
studied in recent years. Fluorophores in the close vicinity of metal nanoparticles are
interesting systems to develop sensors, especially in the fields of cellular tracking and
imaging. Fluorescence enhancement of a fluorophore in the nanometer distance scale
from a metal nanoparticle is well documented, a phenomenon attributed to the near field
interaction of the molecule oscillating transition dipole with a characteristic resonance
frequency of the free electrons of the nanostructure.

MNPs can modify the emission of fluorescent molecules by increasing the excitation
and emission rates (plasmonic enhancement), as well as by modifying the non-radiative
energy transfer from the molecule to the particle (quenching effect). These processes are
influenced by the MNP size, shape, and material; the fluorophore absorption and
emission properties, quantum yield, and orientation; MNP-fluorophore distance; and the
dielectric constant of the surrounding medium. The modification in excitation, emission,
and non-radiative energy transfer rates is distance dependent and, as a result, an overall
fluorescence quenching results at very short distance from the MNP, an emission
enhancement is observed at intermediate distances, and no influence results, for a
molecule placed at a distance greater than about twice the MNP radius. It is clear that a
careful analysis of the effects of the actual MNP-fluorophore characteristics on the
fluorescence emission is of broad interest to find conditions that optimize a desirable
property of the probe. For a rational design of a MNP-fluorophore hybrid system it is
necessary to take into account all the variables that modify the chromophore
photophysics and that can lead to the desired fluorescence enhancement.

We summarize a careful study on the influence of all the mentioned variables on the
photophysics of molecules in the close vicinity to MNPs and we present results of three
experiments using the emission enhancement by 40 nm radius AuNP irradiated in the
green in a confocal microscope. 1) Fluorescence fluctuation spectroscopy that shows a
reduction of a factor of 10* in the observation volume. 2) Localization experiments that
show the detectability of Rose Bengal with a great contrast. 3) Tracking experiments in
cells that show an increase in tracking time and persistence against photobleaching.
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OXIDATION OF BIOMOLECULES PHOTOSENSITIZED BY PTERINS AND
LUMAZINES: MECHANISMS AND BIOMEDICAL IMPLICATIONS

*

M. Paula Denofrio,” Mariana Vignoni,” M. Laura Dantola,” Esther Oliveros,”
Carolina Lorente and Andrés H. Thomas

* INIFTA, Departamento de Quimica, Facultad de Ciencias Exactas, UNLP, CCT-La Plata,
CONICET. Diagonal 113 y 64, (1900) La Plata, Argentina. E-mail: athomas@inifta.unlp.edu.ar
# Laboratoire des IMRCP, UMR CNRS 5623, Université Paul Sabatier (Toulouse I11), 118,
route de Narbonne, F-31062 Toulouse cédex 9, France.

Keywords: Pterins, lumazines, photosensitization.

Pterins and lumazines, heterocyclic compounds present in biological systems,
play various roles ranging from pigments to enzymatic cofactors for numerous redox
and one-carbon transfer reactions. Under UV-A excitation, these biomolecules generate
reactive oxygen species, such as singlet oxygen, and are able to photoinduce DNA
damage.! Moreover, their photodynamic activity has been demonstrated in HeLa cells.?

Studies carried out with purine nucleotides** or EDTA* as substrates and pterins
or lumazines as sensitizers revealed a general experimental behavior. When an air-
equilibrated solution containing a given substrate and a given sensitizer is exposed to
UV-A irradiation, the concentrations of the substrate and O, decrease, production of
H,O, is observed and the concentration of the sensitizer remains constant. The
photosensitized process is favored by superoxide dismutase, but inhibited in O,-
equilibrated solutions or by the presence of iodide. The mechanism proposed consists in
a type | photooxidation that involves an initial electron transfer from the substrate (e.g.,
a nucleotide) to the triplet excited state of the sensitizer. In the following step, the
resulting radical anion reduces dissolved O, to form the superoxide anion and
regenerate the sensitizer. Finally a group of processes, that include the reactions of the
substrate radical cation and its deprotonated form with O, and H,O, leads to the
oxidation of the substrate.

Folic acid (PteGlu) and 7,8-dihydrobiopterin (H2Bip) undergo photooxidation in
air-equilibrated aqueous solution upon UV-A exposure to yield 6-formylpterin (Fop)
and biopterin (Bip), respectively. Photodegradation of PteGlu is involved in depletion of
serum folate levels caused by sunlight exposure, whereas photooxidation of H,Bip is a
potential source of Bip, a compound toxic for melanocytes, in the skin of patients
suffering vitiligo. In both cases, the rate of the reactant (PteGlu or H,Bip) degradation
increases with irradiation time. Analysis of this “auto-photocatalytic” effect on the basis
of the general mechanism proposed in the previous paragraph revealed® that the
reactions consist in photosensitized processes in which the photoproduct (Fop or Bip)
acts as a sensitizer of its own production. Again, the first step involves an electron
transfer from the substrate to the triplet excited state of the sensitizer.

References

C. Lorente, A. H. Thomas, Acc. Chem. Res., 2006, 39, 395.

M. P. Denofrio et al., Photochem. Photobiol. Sci., 2009, 8, 1539.

G. Petroselli et al., J. Am. Chem. Soc., 2008, 130, 3001.

M. L. Déntola et al., Free Radic. Biol. Med., 2010, DOI: 10.1016/j.freeradbiomed.2010.06.011.
M. Vignoni et al., Org. Biomol. Chem., 2010, 8, 800.
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STRUCTURE AND DYNAMICS OF SUPRAMOLECULAR SYSTEMS ONE
MOLECULE AT ATIME

Pierre Karam, An Ngo, Gonzalo Cosa

Department of Chemistry, Faculty of Science, McGill University, 801 Sherbrooke St.
West, Montreal, QC, H3A 2K6, Canada, email: gonzalo.cosa@mcgill.ca

Key Words: fluorescence, single molecule spectroscopy, nanomaterials

Advances in electronics, optics and nanotechnology have led to a tremendous progress
in optical imaging over the past years. In the specific case of fluorescence imaging, the
possibility of visualizing single fluorescent molecules with exquisite spatial and
temporal resolution gave rise to the field of Single Molecule Spectroscopy (SMS). This
technique has provided new paradigms in chemical biology, biochemistry and
biophysics by revealing unique information otherwise hidden in ensemble
measurements.

A major interest in our research activities is to expand SMS methods to study and
characterize nanomaterials and supramolecular systems. In this presentation | will
describe our recent progress on the single particle imaging of DNA nanotubes of
various architectures.® | will also discuss our single molecule spectroscopy
characterization of liposome beacons, liposomes encapsulating water soluble conjugated
polyelectrolytes, with an emphasis on their role in biosensing platforms.? In closing, |
will also address our single molecule mechanistic enzymatic studies, where we are
investigating the molecular structure and dynamics of key protein/nucleic acid
complexes that are intermediates in polymerase catalyzed RNA synthesis.>

Lo, P. K. et al. Nature Chem., 2010, 2, 319-328.. Aldaye, F. A. et al. Nature
Nanotech. 2009, 4, 349-352.

?Ngo, A. T. et al. J. Am. Chem. Soc., 2008, 130, 457-459. Ngo, A. T. et al. Langmuir,
2010, 26, 6746-6754. Karam et al. Proc. Nat. Acad. Sci. USA. In press, 2010-08068.

3 Karam et al. in preparation.
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THE ROLE OF WATER STRUCTURE IN THE PHOTOINDUCED
ISOMERIZATIONS IN CHROMOPROTEINS, IN TRIPLET STATE FORMATION,
AND IN PHOTOINDUCED ELECTRON TRANSFER REACTIONS

Silvia E. Braslavsky
Max-Planck Institute for Bioinorganic Chemistry, Mulheim an der Ruhr, Germany
braslavskys@mpi-muelheim.mpg.de

Keywords: laser-induced optoacoustic spectroscopy; entropic control; hydrogen bond

Studies by Jean-Louis Habib-Jiwan and Claudio Borsarelli' showed that intra- and
intermolecular electron transfer (ET) reactions involving Ru(ll)bipyridin cyano complexes in
agueous solutions are controlled by entropy changes of the medium. The hydrogen bond
network, when perturbed by added ions, influences both the enthalpy and structural volume
changes for the reaction, as observed by laser-induced optoacoustic spectroscopy (LIOAS). The
structural volume changes are a direct measure of the entropy changes in the ag. solutions and
an enthalpy-entropy compensation effect is found for the ET reaction step, indicating that the
changes in the thermodynamic parameters for this step are dominated by the chromophore-water
interactions. Luis Crovetto and Victor Martinez-Junza observed that the ET reactions between
triplet flavins and electron donors (amino acids and amines) are determined by the entropic
changes of the water structure around the electron exchanging pair.? An entropy change also
accompanies free-base porphyrin triplet-state formation in ag. solution. The enthalpy
extrapolation at zero structural volume change (i.e., at no entropy) affords a triplet energy
identical to that determined at 77K, whereas the apparent enthalpy change for triplet formation
is much smaller at room temperature.?

An enthalpy-entropy compensation effect was found by Aba Losi for the thermodynamic
parameters of the decay, to the next intermediate L, of the red-shifted intermediate with
isomerized chromophore (Ksi) produced upon photoexcitation of the photophobic sensor
(pSRII) of Natronobacterium pharaonis in a variety of aq. media (various ionic strengths,
detergent, and lipids in different concentrations). The compensation is due to subtle
environment changes in the equilibrium between fluctuating structures (substates) linked to the
various possible chromophore conformations, most likely resulting in different number and
strength of hydrogen bonds and salt bridges.*

Thus, entropy changes control various types of photoinduced reactions in ag. media, due to
restructuring of the hydrogen bond network upon photoinduced changes in charge distribution.

1. Habib Jiwan, J.-L.; Wegewijs, B.; Indelli, M.T.; Scandola, F.; Braslavsky, S.E. Recl. Trav.
Chim. Pays-Bas. 1995, 114, 542; Borsarelli, C.D.; Braslavsky, S.E. J. Phys. Chem. B 1997, 101,
6036.

2. Crovetto, L.; Braslavsky, S. E. J. Phys. Chem. A, 2006, 110, 7307.

3. Andrés, G.O.; Cabrerizo, F.M.; Martinez-Junza, V.; Braslavsky, S.E. Photochem. Photobiol.
2007, 83, 503.

4. Losi, A.; Wegener, A. A.; Engelhard, M.; Braslavsky, S. E. J. Am. Chem. Soc. 2001, 123,
1766.
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PHOTOCHROMIC ORGANIC SYSTEMS FOR PHOTOCONTROLLED
RENEWABLE METAL IONS SENSING

Valery Barachevsky, Olga Kobeleva. Tatyana Valova, Alexander Gorelik

Institution of the Russian Academy of Sciences, Photochemistry Center of RAS,
Moscow, Russia, 119421, 7a-1, Novatorov Str., barva@photonics.ru

Key Words: Photochromism, complexation, metal ions

Photochromism is photoinduced reversible color change of organic and inorganic substances
usually between two A and B stages:

hv1

AT_—B

hvz. AT
This phenomenon has a few real and potential applications. Our talk is devoted to application of
photochromic organic systems based on spirocompounds for making chemosensors providing
the quantity analysis of metal ions in the water systems and using for a lot of different aims:
environmental monitoring, aquatic ecology, water purification, chemical and biotechnology,
medicine, etc.

Molecules of spirocompounds manifest photoinduced reversible transformations between A
and B states which are characterized by different reaction activity to intermolecular interaction
including metal ions.
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This paper presents the analysis of own results received during 10 years in the field of
photoinduced complexation between molecules of spirocompounds (spiropyrans |I,.
spirooxazines Il and chromenes 111) and metal cations of the different type.
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RZ RZ
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The comparative study of the photoinduced complexation between molecules of the
photochromic spirocompounds and cations of the different metals showed that chelation process
is not single for these compounds.

The effects of the molecular structure and metal nature as well as the interplay between a
character of formed complexes and complexation centers have been established. These effects
provide selective sensing for certain metal cations.

Using obtained results photochromic chemosensors have been suggested.

This work was supported by ISTC (project #3981).
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EUROPIUM-BASED LUMINESCENT HYBRID FILMS FOR METAL
DETECTION: A POTENTIAL COPPER (Il) SENSOR

Fabricio Iglesias, Milagros Bernardi, Sara Bari and Beatriz Barja

INQUIMAE and Depto. Quimica Inorganica, Analitica y Quimica Fisica.
Facultad de Ciencias Exactas y Naturales. UBA. Pabellon 2. Ciudad Universitaria.
C1428EHA Buenos Aires. Argentina

Keywords: europium, films, copper

Lanthanide ions display a well-defined luminescence characterized by narrow and highly
structured emission bands with lifetimes in the millisecond timescale!. Strongly
luminescent materials are obtained by incorporating lanthanide complexes in hybrid
matrices prepared from organic silanised precursors®.

In this work we synthesized a bridged polysilsesquioxane hybrid in which a highly
luminescent Eu(lll) complex of 2,6,-piridindicarboxylic acid is grafted covalently to the
backbone of the silica network. Gels were synthesized with and without a templatlng agent
(CTAB) to study the influence of the porosity of the
materials. The Eu(lll) luminescent hybrid sols
obtained were deposited on glass slides by dip-
coating, left ageing for 20 days and thermally treated
at 60°C. Luminescence quenching experiments with
templated (TF) and non-tempated (NTF) films were
performed in-situ by the addition of aqueous
solutions of Fe(lll), Co(ll), Ni(ll) and Cu(ll) (Aexc=
290 nm, A= 615 nm).

Linear Stern Volmer plots were obtained for the TF being the constants Ksy = 2.5.10° M,
8027 M, 6313 M and 4075 M™ for Cu(ll), Ni(ll), Fe(lll) and Co(ll), respectively. Cu(ll)
showed an unusual deactivation efficiency when compared with the rest of the metals,
attaining detection limits of almost 50 ppm for 10 % deactivation.

Stern Volmer plots for NTF showed a downward curvature for similar lo/I ratios which
could be fitted to Freundlich isotherms. NTF recovered almost 100% of their original I,
value when washed with water, independently of the metal, indicating that physisorption
could be the mechanism responsible for the deactivation of the luminescence. This result is
in line with a lower porosity and therefore accessibility of the metal ions to the emissive
Eu(lll) centers in the NTF.

(1) J. C. Bunzli and C. Piguet. Chem. Soc. Rev. 2005, 34, 1048-1077
(2) K. Binnemans. Chem. Rev., 2009, 109, 4283-4374
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PHOTOACTIVE COMPOUNDS ON BASIS OF THIOPHENES
Mikhail Krayushkin

N. D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences; 47 Leninsky prosp.,
119991, Moscow, Russia. E-mail: mkray@ioc.ac.ru .

Key Words: thiophenes, photochromic spirocompounds, dihetarylethenes and
fulgimides, archival and operative optical memory

First photochromes and merocyanines of types I-111 with thiophenes cycles instead of benzene
rings were synthesized.

Photochromic dihetarylethenes and fulgimides 1V-X possessing thermal irreversibility were prepared.
Some of them can be recommended as elements for rewritable optical memory.

NOH
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R,R',R" = H,Alk,Ar,Hal,CHO,COOH,Het
Irreversible transformation of chromones X1 into fluorescent compounds XII allows to apply them for
archival optical memory.
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TR-CIDNP AS TOOL FOR QUANTITATIVE ANALYSIS OF
HYPERFINE COUPLINGS IN ELUSIVE RADICALS

Alexey Kiryutin®, Konstantin Ivanov', Olga Morozova', Alexandra Yurkovskaya',
Talea K(’ichling2 and Hans-Martin Vieth®

! International Tomography Center SB RAS, Novosibirsk, Russia
% Freie Universitit Berlin, Berlin, Germany, hans-martin.vieth@physik. fu-berlin.de

Key Words: transient radicals, hyperfine couplings, CIDNP

Theoretical and experimental studies are presented showing the possibility of extracting
hyperfine coupling constants (HFCCs) in radicals from their geminate CIDNP spectrum
recorded at lugh magnetic field. First, we checked experimentally for radicals with known
HFCCs that the CIDNP intensities, P;, in the geminate spectrum are proportional to the
corresponding HFCCs, a;. As a test system we chose the photosensitizer 3,3'.4,4'-tetra-
carboxybenzophenone (BP), and L-tyrosine (Tyr) as an electron donor, because the HFCCs
are known for both radicals from EPR experiments. The CTIDNP dependence on the HFCCs
which is almost perfectly described by the relation P;=C-a; is shown in the Figure. The best
fit with such a function is shown by the
Ty M pcH, (Tyn - sohd line; the correlation coefficient
4 /_\> . S between the data and the fit function 1s
<_l ) J e 0.995. Theoretical estimate predicts that
-1(‘>

6

// the relation P;=Ca; 1s accurate {for
H2,6|(Tyr) ~~ systems having a large number of spins
o | Hs (8P) even for small values of AgpPB. Our
H2 (BP) // results open the way to determine the
2 //f—ia (BP) 8P HFCCs of short-lived radicals from their
o5 Ty P pooe .~ woq geminate CIDNP spectrum. Thus, time
44 & [ | resolved (TR-) CIDNP because it
< = selectively can measure the geminate
08 06 04 02 00 02 04 08 08 oolarization is a unique tool for
H HFCCs, mT analyzing the spin density distribution in
elusive radicals. Tnspired by such a high precision of the simple proportionality between
CIDNP and HFCCs we analyzed as an example the '*N CIDNP spectrum of uniformly
labeled “*N-adenosine-5'-monophosphate (AMP) to determine the relative N hyperfine
constants in the cation radical of AMP. In this radical there are only two protons that
acquire CIDNP, while the spin density 1s mainly distributed among the nitrogen nuclei.
Therefore 1t becomes necessary to measure the HFCCs of the mtrogens. Our results show
that only three nitrogen nuclei have considerable spin density, namely, N1, N3 and N10.
The highest spin density 1s localized on the amino group (N10). As a result, we obtain the
following relation for the BN HFCCs: ani:anz an1p=0.25:1:2.07. To our knowledge it is the
first time that TR-CIDNP results are cbtained for N,
Acknowledgements. This work was supported by RFBR (#06-03-00837-a, #09-03-91006-
FWF _a), Presidium of SB RAS (project No. 28) and FAST (contract 02.740.11.0262)

'HCIDNP, a. u
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PHOTOCHEMISTRY OF B-LAPACHONE DERIVED
DIPHENYLDIHYDRODIOXIN: GENERATION AND CHARACTERIZATION
OF ITS CATION RADICAL

José Carlos Netto-Ferreira™?, Virginie Lhiaubet-Vallet?, Bauer Bernardes',
Aurelio Baird Buarque Ferreira® and Miguel Angel Miranda?

! Departamento de Quimica, Universidade Federal Rural do Rio de Janeiro, Brazil.
2 Instituto de Tecnologia Quimica, Universidad Politécnica de Valencia, Spain.
jcnetto@ufrrj.br

Keywords: B-lapachone; dioxin; cation radical; laser flash photolysis

The photochemical reaction of B-lapachone (1) and 2,3-diphenyl-para-dioxene results
in the formation of the corresponding [4+2] cycloaddition product 2 in very good
chemical yield (Scheme 1). Molecular mechanics calculations suggest that the ring
formed has cis configuration.

Direct laser excitation (355 nm) of 2, in acetonitrile, leads to the formation of a readily
detectable transient (Amax=410 nm and a shoulder at 460 nm; t=3.5 pus) that was not
quenched by oxygen or triplet quenchers. This transient was assigned to the cation
radical derived from 2. On the other hand, sensitized laser irradiation of 2, employing
benzophenone as sensitizer, resulted in the formation of its triplet state (Amax=460 nm)
which ultimately decays to the cation radical.

The cation radical derived from 2 can also be formed thermally through its treatment
with (4-bromophenyl)aminium hexachloroantimonate (BAHA), in dichloromethane. In
this case the cation radical is fairly stable, decaying in hundreds of minutes. Product
analysis revealed that decay of this cation radical, generated either photochemically or
thermally, results in the release of -lapachone (1).

These results indicate that the photochemical release of p-lapachone from its
diphenyldihydrodioxin adduct might constitute a useful tool for masking this highly
reactive ortho-quinone.

Ph o) O
Ty e
Ph o benzene

@) @
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ON-OFF QD SWITCH THAT MEMORIZES PAST RECOVERY FROM

QUENCHING BY DIAZONIUM SALTS

Maria Gonzélez-Béiar*, Marta Liras and Juan C. Scaiano

* Department of Chemistry and Centre for Catalysis Research and Innovation, University of
Ottawa, Ottawa, Ontario, KIN 5N6.; E-mail: maria@photo.chem.uottawa.ca

Palabras clave: Quantum dots, fluorescente, electron transfer.

Diazonium salts readily lose N, by either direct photoexcitation or through electron
transfer processes.® Direct photoexcitation yields highly reactive aryl carbocations,
while the (frequently favored) electron transfer process tends to yield aryl radicals
also highly reactive towards a wide range of substrates, both organic and inorganic

(scheme 1).
NE\'U }{[’Cz Nz. }{k:)
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Scheme 1. Electron transfer processes of diazonium salts.

We wondered what effect diazonium salts could have on the spectroscopy of
semiconductor nanocrystals, and whether photoinduced electron transfer could be used
to modify these particles. With these ideas in mind, we explored the interaction of core-
shell CdSe/ZnS quantum dots (QD) with a simple diazonium salt (R=CHsin scheme 1).
The surface of CdSe/ZnS quantum dots (QD) can be modified by diazonium salts (although
not functionalized) showing and on-off fluorescence behavior that memorizes past
quenching recoveries.

Overall our results lead us to conclude that diazonium salt provides an easy route for
the modification and protection against quenching of core-shell CdSe/ZnS QD.
However, due to the catalytic activity of the Aryl-Zn species this method does not
lead to organic surface modification under our conditions. Beyond this conclusion,
we have learned that diazonium salt offer a simple experimental “trick” to apply
DLS measurement where under normal conditions these measurement are sometimes
prevented by fluorescence interference. Further, diazonium quenching occurs by
combination of static and dynamic processes that can be fitted with a Perrin model
in a similar manner as non binding nitroxides. Upon photoexcitation an electron
transfer proccess from the QD to the diazonium salt leads to the generation of Aryl-
Zn species which in presence of BF3 gives rise to p-difluoroboranetoluene. Once all
the quencheable sites on the QD surface have been used, diazonium salt cannot
qguench the QD anymore and this new protected surface has different (attenuated)
reactivity towards other quenchers, such as 4-aT.

1 J. C. Scaiano and N. Kin-Guyen, Can. J. Chem., 1982, 60, 2286-2291.

16



OC7

FOTODEGRADACION DE ANTIBIOTICOS BETA LACTAMICOS
Eugenia Reynoso®, Andrea Nesci?, Susana Criadot, M. Alicia Biasuttit
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Palabras clave: Fotodegradacion, Antibiéticos, Oxigeno Singlete

Es de suma importancia contar con estudios que provean una evaluacién critica sobre
los procesos fotoquimicos globales, y en especial sobre la fototoxicidad o variaciones en
las propiedades especificas de drogas, medicamentos, cosméticos, y suplementos
/aditivos alimenticios consumidos por el ser humano. Aunque muchos de estos
compuestos son almacenados sin prevencién ante la luz natural medioambiental, dado
que son transparentes a la misma, pueden existir en el medio compuestos coloreados,
capaces de absorber la radiacién natural y producir, a través de diferentes mecanismos,
dafos degradativos sobre aquellos sustratos transparentes. Los antibioticos y
bacteriostaticos, transparentes a la fotoirradiacion directa con luz natural, pertenecen a
esta clase de sustratos biologicamente activos y comercialmente importantes. La
principal motivacion de los estudios con agentes implicados en tratamientos de la salud
humana, radica en la evaluacion de la extension y naturaleza del dafio fotooxidativo
producido como resultado de las interacciones con las especies reactivas de oxigeno y
sus implicancias microbioldgicas. En este contexto, se abordo el estudio de antibidticos
beta-lactamicos: Amoxicilina:(Am), Cefalexina (Cf) y Ceftriaxona (Cft). Se investigo
(@) la fotoxidacion de Am, Cf y Cft mediada por oxigeno singlete molecular (Oz(lAg)),
especie generada utilizando Rosa de Bengala (RB) como fotosensibilizador y (b) las
implicancias microbiologicas que dicho proceso puede producir sobre los sustratos y su
actividad terapeutica. La cinética de fotooxidacion de los antibioticos, se siguio a través
del consumo de sustrato por espectroscopia de absorcion y de consumo de oxigeno, en
condiciones aerdbicas de fotoirradiacion estacionaria, para determinar las constantes de
velocidad para el “quenching” de Oz(lAg) quimico (k;), a pHs 6, 7.4 y 12. Las
constantes de velocidad para el “quenching” total (k;) de Oz(lAg), se determinaron por
medidas de fosforescencia IR resuelta en el tiempo (TRPD). Para Am y Cf los valores
de k; y k; son mayores a pH bésico que neutro, siendo para Am dos ordenes de magnitud
mayor, indicando que el proceso fotooxidativo, mediado por 02(1Ag) es favorecido a pH
bésico por la ionizacién de su grupo fenolico. Para Cft no se observaron cambios tan
significativos con la variacion de pH.

Por otro lado, se realizaron ensayos microbiologicos con cepas de Staphylococcus
aureus al pH fisioldgico, con el fin de determinar la influencia de la fotooxidacion sobre
las propiedades bactericidas de los antibioticos. Los resultados microbiolégicos
muestran claramente que la fotodegradacion es acompafiada por una perdida neta de
actividad bactericida.
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SITE-SELECTIVITY IN ELECTRON TRANSFER
PHOTOREACTION OF DIPEPTIDE.

Alexandra V. Yurkovskaya *, Natalia S. Saprygina', Olga B. Morozova', Hans-
#

Martin Vieth
“linternational Tomography Center SB RAS Institutskaya 3A, Novosibirsk 630090
Russian Federation, yurk@tomo.nsc.ru

# Freie Universitat Berlin, Arnimallee 14, 14195 Berlin, Germany, vieth@physik.fu-
berlin.de

Key Words: photo-CIDNP kinetics, tryptophan-tryptophan, electron exchange

Chemically Induced Dynamic Nuclear Polarization (CIDNP) kinetics of laser induced
photo-oxidation of tyrpophan-tryptophan (HTrp-TrpOH) dipeptide has been studied in
aqueous solution at variable pH. The time-resolved version of the CIDNP technique utilizes
the structural information available from NMR spectroscopy for monitoring the chemical
and structural changes associated with particular atoms during fast radical reactions on a
microsecond time-scale. It was found that the quenching of photoexcited 2,2’-dipyridyl
triplets by HTrp-TrpOH depends on the pH of aqueous solutions. In acidic and neutral
solutions the terminal amino group is protonated and the quenching by electron transfer
proceeds very selectively: only the residue at the C-terminal of dipeptide is involved.
Intramolecular electron transfer does not occur at these conditions and only the C-terminus
of the peptide is polarized during the time domain. Generated radical, like free amino acid
radical, participates effectively in the degenerate reaction of electron exchange with a
diamagnetic peptide molecule. This degenerate reaction proceeds very selectively with the
formation of the radical center only on the C-terminal tryptophan residue of the peptide. At
pH above the pKa of terminal amino group both residues of the peptide involved in the
quenching of the dipyridyl triplets. Two types of cation-radicals of the peptide formed: with
radical centers at C- or N - terminal tryptophan residues of the peptide. Due to fast
deprotonation of tryptophanyl cationradicals at both termini the degenerate electron transfer

also does not occur under these conditions.

The financial support of RFBR (projects No. 08-03-00539-a, 09-03-00837-a, 09-0391006-
FWF_a), Program of RAS (project 5.1.1), SB RAS (project No. 28), State contract
02.740.11.0262 is acknowledged.
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SINGLE MOLECULE TECHNIQUES TO STUDY CHARGE TRANSFER AT
ELECTRODE INTERFACES
Rodrigo Palacios
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I will discuss new approaches to study electron transfer processes at highly
heterogeneous interfaces using the recently developed technique, Single Molecule
Spectroelectrochemistry (SMS-EC). The technique uses florescence spectroscopy to
measure the electrochemical behavior of single molecules and nanoparticles (NPs), one
at a time. This unique ability was used to uncover, for the first time, the distribution of
single molecule oxidation potentials in conjugated polymers, a novel class of organic
electronic materials used in promising strategies for solar cells, flat-panel displays, and
chemical sensors. Several conjugated polymers -including F8BT, MEH-PPV, and BEH-
PPV- were studied at the single molecule and NP level. In the case of single molecules,
the results reveal both excited singlet state and ground state oxidation. In the case of
NPs two main processes have been observed: an irreversible chemical reaction
(occurring when the particle is highly oxidized) and a reversible hole-injection charging
process. The latter seems to occur primarily by initial injection of shallow (untrapped)
holes (positive charge carriers), but soon after the injection a small fraction of the holes
becomes deeply trapped.

In a different application SMS-EC was used to demonstrate, for the first time,
the Electrogenerated Chemiluminescence (ECL) of single conjugated polymer NPs. In
this case SMS-EC allowed the study of the dynamics of the ECL process. Thus, in
addition to the usual advantage of single particle studies of obtaining information about
particle environments, this approach may also provide dynamic information not seen in
ensembles. Moreover, because of high sensitivity, low background, and relatively high
spatial and temporal resolution of ECL, this new method could be useful as a sensitive
analytical technique. Lastly, a variation of SMS-EC and ECL was used to study the
spatial evolution of electrochemical oxidation in thin conjugated polymer films.
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EFFECT OF ZINC CHELATION ON PDT ACTIVITY OF PORPHYRINS:
SUBCELLULAR LOCALIZATION AND CELL DEATH
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A series of photosensitizers (PS), which are meso-substituted tetra-cationic
porphyrins, was synthesized and characterized in order to study the role of
amphiphilicity and zinc insertion in PDT efficacy. The photophysical properties of all
compounds are quite similar (absorption maxima in the same region of the spectra, ®f
<0.02; ®A~0.8). Increase in lipophilicity and the chelation of zinc in the porphyrin ring
result in higher vesicle and cell uptake. Binding in mitochondria is dependent on the PS
lipophilicity and on the electrochemical membrane potential. Zinc insertion was also
shown to decrease the interaction with isolated mitochondria and with the mitochondria
of HeLa cells, an effect that has been explained by the particular characteristics of the
mitochondrial internal membrane. Phototoxicity was shown to increase proportionally
with membrane binding efficiency, which is attributed to favorable membrane
interactions between FSs and membranes, which allow for more efficient membrane
photoxidation. Zinc chelation is related with higher membrane binding and higher
photodynamic efficiency. These effects are attributed to a complexation of zinc with the
phosphate groups of the phospholipids. Mechanistic studies on cell death are been
developed to establish relationships between cytolocalisation and cell death by a
necrotic or apoptotic mechanism. Thus, for this series of compounds, photodynamic
efficiency is directly proportional to membrane binding and cell uptake, but it is not

totally related to mitochondrial targeting.
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EFFECT OF PHOTO-OXIDATION ON THE INTERACTION OF
CYTOCHROME C WITH INNER MITOCHONDRIAL MIMETIC
MEMBRANE
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During photo-induced cell death the release of cytochrome c¢ (cytc) from mitochondria
to cytosol is a key step that is responsible for the activation of the intrinsic pathway of
apoptosis. Therefore, the interaction between cytc and the inner mitochondrial
membrane (IMM) has fundamental importance for the understanding of photo-induced
cell killing. By surface plasmon resonance and fluorescence techniques we studied the
adsorption of cytc to vesicles and hybrid bilayer membranes, which mimic the IMM.
The adsorption of native cytc shows a cooperative profile, which is due to
reorganization of the lipid molecules and the formation of phospholipid domains as
indicated by literature data and Atomic Force Microscopy results. The cooperativity was
treated quantitatively by an adaptation of Hill's model that considers the existence of
two dissociation rate constants and the coefficient m (cooperativity constant).(1) kd1l is
related with electrostatic interactions and kd2 is related with hydrophobic interactions.
kd1 and m decrease with the increase in pHs 6.8, 7.4 and 8.0, showing that the increase
in affinity is correlated with a decrease in cooperativity, which is in accordance with the
deprotonation of cardiolipin lipids in the interface. The dissociation of native cytc
requires a minimum concentration of 30 mM of calcium to become significant. Photo-
oxidized cytc (cyt405)(2) showed lower kd1 and m values when interacting with the
same IMM. Moreover, our results indicate that cyt405 is not easily dissociated by
calcium due to loss of cooperativity in the interaction. These results, as well as literature
data(3), indicates that cyt405 is not responsible for the initiation of apoptosis. Another
possible explanation for the release of cytc would be lipid oxidation. We investigated
the interaction of cytc with IMM mimetic liposomes containing either oxidized
phosphatidylcholine PazePC (1-O-Hexadecyl-2-Azelaoyl-sn-Glycero-3-
Phosphocholine) or lipid hydroperoxide prepared from POPC (POPCox), at pH 7.4 and
6.2. The presence of PazePC (1-O-Hexadecyl-2-Azelaoyl-sn-Glycero-3-
Phosphocholine) increased Kp! value one thousand fold at pH 6.2. We characterized a
strong interaction of PazePC with cytc, at this pH. The presence of POPCox also
diminished the Kp* value but caused a significant increased on Kp? value in both pHs.
The expressive in Kp? in the presence of POPCox can be related to the detachment
process of cytc from IMM and consequently to trigger the apoptotic process. 1. Suraniti,
E. et al Langmuir 2007, 23, 6835. 2. Estevam, M.L. et al J.Biol.Chem. 2004, 279,
39214. 3. Rodrigues, T. et al J. Biol. Chem. 2007, 282, 25577.
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Reverse micelles (RMs) are surfactant aggregates formed in non-polar solvents
with their polar groups concentrated in the interior. They have been evaluated as a
unique and versatile medium for a variety of chemical reactions, such as nanoparticles
preparation and organic or bioorganic synthesis. Among the surfactants capable of
forming reverse micelles, the most widely used is the anionic surfactant sodium 1,4-
bis(2-ethylhexyl) sulfosuccinate (AOT). Other interesting organized media are the
liposomes or vesicles. Vesicles are spherical self-closed structures, formed by some
amphiphilic compounds. The lipid bilayer surrounds an aqueous void volume which can
be “loaded” with almost any variety of water-soluble marker molecules. Therefore, the
vesicles may contain both lipophilic and water-soluble substances.

Fluorophores may show excitation wavelength dependence if the dipolar
relaxation of the solvent molecules is slow in the excited state, such that the relaxation
time is comparable to or longer than the fluorescence lifetime. Such a shift in the
wavelength of maximum emission toward higher wavelengths, caused by a shift in the
excitation wavelength toward the red edge of the absorption band, is known as the red
edge excitation shift (REES). Wavelength — selective fluorescence comprises a set of
approaches based on the red edge effect in fluorescence spectroscopy. This approach
can be used to directly monitor the microenvironment and dynamics around a
fluorophore in a motion restricted media such as organized media like RMs or vesicles.

In this work we report the behavior of two different hemicyanines: trans-4-[4-
(dimethylamino)-styryl]-N-methylpyridinium iodide (HC) and, 4-[4-
(dihexadecylamino)-styryl]-N-methyl-pyridinium iodide (DIA) in water/AOT/benzene
RMs media and in large unilamellar vesicles (LUV) of the phospholipid 1,2-di-oleoyl-
sn-glycero-3-phosphatidylcholine (DOPC), using absorption, emission, depolarization
and time-resolved spectroscopies. The results in the present work introduce HC and
DIA as very good probes to study the dynamics of confined environments trough the
wavelength-selective fluorescence approach. In AOT RMs, we present a nice, simple
and noteworthy method that help to examine the presence or the absence of organized
media. In DOPC LUV media, the results show that the fluid state of the bilayer
resembles the microenvironment of AOT RMs at W = [H,0]/[AOT] below 10 and it is
demonstrated for the first time, that the region of the bilayer close to the polar head of
DOPC is a powerful electron donor environment.
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La asociacion de solutos a proteinas es un tema de interés, tanto desde el punto
de vista de la fisicoquimica basica como por sus aplicaciones en numerosos campos de
la biologia. La fluorescencia estacionaria es una de las técnicas mas sencilla y versatil
para realizar este tipo de evaluaciones, habiéndose desarrollado metodologias basadas
en:

) desplazamiento de sondas fluorescentes asociadas a la proteina;
i) cambios en la fluorescencia del soluto cuando se asocia a la proteina;
i) cambios en la fluorescencia intrinseca de la proteina en presencia del soluto.

Estas metodologias son frecuentemente aplicadas indistintamente y los resultados
considerados como comparables. Sin embargo, la informacion que ellas entregan puede
ser completamente distinta, dependiendo del modelo de asociacion que predomine. En
la presente comunicacion se discutirdn las ventajas y limitaciones de los distintos
enfoques y como su uso y el significado de las mediciones depende del tipo de
asociacion que predomine en las condiciones experimentales del ensayo. En particular,
se discutiran los resultados obtenidos en la evaluacion de la asociacion de colorantes
(Rosa de Bengala, Azul de Metileno y Merocianina 540) a albdmina de suero humano.
Los resultados seran contrastados con aquellos obtenidos mediante otras metodologias
(separacion de fases y cambios de absorbancia).

Agradecimientos  Los autores agradecen a Fondecyt (Proyectos Nos. 1070285 y
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Reverse micelles (RMs) are aggregates of surfactant molecules with their polar
groups concentrated in the interior. They have been evaluated as a unique and versatile
medium for a variety of chemical reactions, such as nanoparticles preparation and
organic or bioorganic synthesis. Among the surfactants capable of forming reverse
micelles, the most widely used are the anionic surfactant sodium 1,4-bis(2-ethylhexyl)
sulfosuccinate (AOT) and the cationic benzyl-n-hexadecyldimethylammonium chloride
(BHDC). Besides water, some polar organic solvents, having high dielectric constants
and very low solubility in hydrocarbon solvents, can also be encapsulated in RMs. The
most common polar solvents used include formamide (FA), dimethylformamide (DMF),
dimethylacetamide (DMA), ethylene glycol (EG), propylene glycol (PG), and glycerol
(GY).

The photoinduced intramolecular charge transfer (ICT) of various organic
molecules containing electron donor (generally a dialkylamino group) and acceptor
groups in its moiety, has been the growing interest of recent investigations since it is a
possible mechanism for biological and chemical energy conversion. The ICT state is
formed from the initially excited planar state. The formation of the ICT state could give
a dual fluorescence phenomenon where two emission bands will be observed: the
normal emission from the local excited state (LE) and a new low energy band which
correspond to the ICT state.

In this work we report the behavior of two different fluorophores: trans-4-[4-
(dimethylamino)-styryl]-N-methylpyridinium iodide (HC) and, 6-propionyl-2-(N,N-
dimethyl) aminonaphthalene (PRODAN) in water/AOT or BHDC/benzene and EG,
GY, PG, FA, DMF and DMA/AOT/n-heptane RMs, using absorption, steady-state,
time-resolved fluorescence (TRES) and time-resolved area normalized emission
(TRANES) spectroscopies. We show that it is possible to control the PRODAN states
emission: LE, ICT or both, simply changing the properties of the AOT RMs interfaces
by choosing the appropriate polar solvent to make the reverse micelles media. For HC,
our results show that the hemicyanine spectroscopic behavior is completely different
when dissolved in AOT or in BHDC RMs media. While the dye undergoes an ICT
process upon excitation in the former media, in BHDC this process is inhibited due to
the cationic nature of the surfactant, emitting for the first time, from an LE state.

Our results show that RMs interfaces can be a unique media to control some
charge transfer processes of molecules that have a complicated photophysics.
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In the last years, polymerizations of vinyl monomers induced by the radiation have
gained increasing relevance. This is principally due to its widespread applications, in
many cases, complex polymers with well defined architecture are required. Then, the
search of new photoinitiators and coinitiators is an exiting area in photopolymerizations
research.

Typical photoinitiators are those that produce the active radicals by the interaction of
initiator excited states with an appropriated coinitiator, frequently tertiary amines,
through an electron transfer process. This indicates that the active radical yield must be
highly dependent on the structural characteristics of photoinitiator and coinitiator.
Strong dependence on the solvent and monomer properties and on formulation additives
also is expected. In spite of this, there are not systematic studies that explain all
variables involved in the active radical production. In this work we describe systematic
studies on the relation of free radical photopolymerization efficiency with the
photochemical behavior of structurally related photoinitiators absorbing visible
radiation.

The efficiency of several xanthene dyes as photoinitiators of free radical
polymerization was evaluated. The detailed study of dye photophysics under the
polymerization conditions showed that the active radicals are formed in the interaction
of dye excited triplet state with the amine. The experimentally measured active radical
formation is well correlated with that calculated from polymerization rate. The presence
of heavy atoms in the xanthene ring increases the triplet quantum yield, but decrease the
active radical yield, and then the polymerization rate.

Related to the synthesis of polymers with complex architecture, we used PAMAM
dendrimers of low generation as macrocoinitiators. The polymer characterization
employing different techniques showed that branched polymers were successfully
obtained. However, the polymerization rates and radical yields are not well correlation
suggesting that the coinitiator microenvironment location is an important factor to
consider.

Studies on the use of phenols as chain transfer agents of photopolymerizations
showed that the efficient is strongly related to the phenol electron-donor acceptor
capability. The ground state complex formation and quenching of photoinitiator excited
states are the main processes that control the chain transfer efficiency.

Acknowledgment. Financial support from FONDECYT grant 1070123.
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The association and photophysical behavior of two new epimeric bioconjugates, which
contain (S)- or (R)-naproxen (NPX) bound to a cyclopentapeptide with an arginine-
glycine-aspartate sequence (CRGD), to Human Serum Albumin (HSA) was studied.
Direct physical separation of the unbound compound and fluorescence quenching of the
protein were employed to estimate the association constants. On the other hand, circular
dichroism was used to determine the modification of the protein structure by the
compound association. Finally, nanosecond laser flash photolysis experiments were
carried out in order to evaluate the compound photobehavior inside the protein.
Interestingly, fluorescence quenching of Trp-214 in HSA by the naproxen compounds
(NPXs) revealed low efficiency for (S)-NPX-RGD as Trp quencher as compared to (R)-
NPX-cRGD. Thus, although both bioconjugates bound preferentially to site I, in a
different way (S)- and (R)- NPX are bound mainly to site Il, only the NPX moiety of
(R)-NPX-cRGD was located within site | pocket, as docking simulation confirmed,
explaining its high efficiency for Trp-214 fluorescence quenching. These results are an
excellent example about the importance of specific chiral differentiation toward HSA

association.
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Scheme 1. Chemical structure of the compounds under study.
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Las ftalocianinas se caracterizan por ser compuestos macrociclicos pertenecientes al
grupo de fotosensibilizadores de segunda generacion potencialmente aplicables en el
tratamiento fototerapéutico contra el cancer, cominmente denominado terapia
fotodindmica. Dichos compuestos presentan excelentes propiedades tales como
fotoestabilidad, altos rendimientos cuanticos de oxigeno singulete, largos tiempos de
vida del estado triplete excitado, una intensa absorcion a largas longitudes de onda
(region roja del espectro visible). Sin embargo, su principal desventaja es su alta
hidrofobicidad y por lo tanto, tendencia a formar especies agregadas, motivo por el cual
se dificulta su estudio tanto a nivel fotoquimico como fotodindmico en sistemas
bioldgicos.

La ftalocianina de zinc hexadecafluorada (ZnFisPc, Figura 1), ha sido empleada en
algunos sistemas in vivo, pero su comportamiento fotofisico atn no ha sido estudiado en
profundidad. En el presente trabajo se expone su comportamiento en diferentes
solventes en un amplio rango de polaridad asi como las principales propiedades
fotofisicas (rendimientos cuanticos de tripletes y singuletes) y fotoquimicas
(rendimientos cuanticos de oxigeno singulete y fotoconsumo) para el caso de los
solventes tetrahidrofurano, cloroformo, dimetilformamida y dioxano. El rol de la
polaridad y agregacion sobre estas propiedades es discutido en esta contribucion.

F
Figura 1. F Estructura quimica de ZnFygPcC
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Anthocyanins, the major red, purple and blue pigments of plants, absorb visible as
well as ultraviolet radiation and are effective antioxidants and scavengers of active
oxygen species. In plant leaves, one of the functional roles proposed for anthocyanins is
protection of the photosynthetic apparatus from the effects of excess incident visible or
UV-B radiation and photooxidative stress. Indeed, our studies of the photochemical
properties of synthetic analogues of anthocyanins and of several naturally occurring
anthocyanins show that uncomplexed anthocyanins decay back to the ground state
almost entirely via fast (sub-nanosecond) excited state proton transfer and that
anthocyanin-copigment complexes decay entirely by fast (sub-picosecond) charge-
transfer-mediated internal conversion.

Studies of ultrafast proton transfer from synthetic anthocyanins anchored at the
surface of sodium dodecyl sulfate (SDS) micelles provide a detailed picture of the
dynamics of proton migration on the micelle surface as moculated by water structure at
the micelle surface. Finally, the fact that anthocyanins in which proton transfer is
blocked by methylation or glycosylation of the 7-hydroxy group are quite rare in nature
led us to perform photophysical studies of several synthetic 7-methoxy anthocyanins
analogs. These compounds show evidence of the formation of triplet states (i.e.,

phosphorescence at 77 K) and of sensitized formation of singlet oxygen.

Supported by: CNPq and INCT-Catalise
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Processos Oxidativos Avangados tém atraido fortemente a aten¢io da comunidade
centifica nos Gltimos anos no tratamento de efluentes aquosos poluidos. Especialmente, se
destacam os processos que utilizam semicondutores de metais de transigiio, onde o TiO; na
forma nanoparticulado (pd) €, com certeza, o mais estudado. As nanoparticulas apresentam
dificil remogio do meio de reagiio (centrifugagio, ultra filtragiio, ete.) sendo geralmente
suportadas em um sélido ¢ perdendo, conseqilentemente, area superficial ativa. Pelo
contrario, estruturas nanotubulares sfio auto-suportadas com grande area superficial ativa.
Neste trabalho, diferentes nanotubos (NTs) de TiO; séio utilizados na degradagio
fotocatalitica ultravioleta (UV) de uma molécula protétipo: laranja de metila (LM).
Os NTs de TiO; foram sintetizados pelo processo de anodizagio eletroquimica a partir de
substratos de Ti (98,5%6). A sintese dos NTs foi realizada em solugdes de Etilenoglicol com
10 % P/P de HyO contendo 06 % V/V de BMILBF, (1-butil-3-methyl-imidazolium
tetrafluorborate), NH4F ou HF. Os NTs de TiO; foram caracterizados por difragio de
Raios-X, SEM ¢ XPS. As reag¢des fotocataliticas foram realizadas num reator fotoquimico
feito totalmente de quartzo de ~ 35 mL com um suporte de teflon para os NTs ¢ com
agitagiio permanente. Como fonte de irradiagiio UV se utilizou principalmente uma limpada
Hg/Xe de alta pressiio (150 W). A cinética de degradagiio de solugdes de LM de diferentes
concentragbes (10-50 ppm) foi medida por espectrofotometria UV-visivel com NTs de
diversos difimetros externos (D) ¢ comprimentos (L). Trés tipos de NTs foram utilizados
{dimensdes em pm). NT1: BMIBF4(D =0,4; L =0,18),NT2: HF (D=0,109; L=208) ¢
NT3: NH4F (D=0,2; L=341).
Quando solugdes de LM foram irradiadas na auséncia ou presenga de NTs de TiO;, o
resultado tipico foi a fotodegradagiio do TM quando o fotocatalisador estava presente no
meio de reagio. As fotodegradagies de LM em presenga do NTs seguiram ecinéticas de
pseudo primeira ordem que podiam ser ajustadas 4 seguinte equagiio exponenaal:

Cy = Cy expl-k, 1)
Para o N'T3, o mais ativo fotocatalisador utilizado, a constante aparente de reagiio medida
foi de 0,0016 min' quando a concentragio de LM utilizada foi de 10 ppm. Nessa
concentragiio, k,; mostrou a seguinte seqiiéncia na fotodegradagiio de LM: NT1 < NT2 <
NT3, provavelmente indicando um aumento relativo na area superficial dos NTs. Novas
experiéncias estiio sendo desenvolvidas nommalizando as dimensdes dos NTs sintetizados.
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Diameter size silicon nanoparticles (SiNP) of a few nanometers show strong
photoluminescence due to gquantum confinement with maximum wavelength emission
strongly depending on size, superficial coating and environment. In addition, Si-NPs are
photosensitizers of reactive oxygen species. These properties make them excellent
candidates for diagnosis proposes (specific luminescent markers) and for therapeutic
treatments. In the aim of evaluating the potential application of derivatized SiNP in
biological systems, we undertook the synthesis of SINP of (3 £ 1) nm sizes
functionalized with organic groups like methylmethacrylate and vitamin B9. The
electrochemical synthesis and subsequent surface derivatization of 3 nm diameter yield
silicon nanoparticles of surface composition Si3Og(Cs0,H;) and strong blue
photoluminescence. The short lifetime of 1 ns observed for the decay of the
luminescence supports a direct band gap transition which could result from the rapid
trapping of the exciton at the nanocrystal surface. The participation of surface
irregularities in the emission originated from the recombination of holes and trapped
electrons was supported by the value of anisotropy at time zero and the large Stokes
shift.  Excitation-emission  spectra  and
quantum  vyields were obtained in
monophotonic excitation experiments. The
figure shows the emission spectrum of SiNP
in toluene suspensions. Dissolved oxygen
reduces the emission quantum vyield (df)
around a 31 % the value in oxygen free
suspensions. Multiphotonic excitation at 774
nm leads to the same emission spectra than
monophotonic experiments, as well as similar
oxygen effects. . . 400 450 500 550 - 800
Although observation of the luminescence A nm

quenching by molecular oxygen may be an indication of energy transfer from excitons
to oxygen molecules, it is still not an evidence for singlet oxygen (*O,) generation.
Therefore, detection of 'O, photoluminescence at 0.98 eV was performed, as shown in
the inset of the figure. Singlet oxygen quantum yields of 35% were obtained for toluene
suspensions of the particles. This value correlates well with the diminution of the
emission quantum yield due to the presence of oxygen. To clarify the mechanism of the
luminescence emission and the O, photosensitization, the photophysics of the
synthesized particles was thoroughly investigated.

—_— ¢f (NPSi Argon) = 0,74

Int/ u.a.

- ¢chP5i Oxygen) = 0,43
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Durante las dos ultimas décadas las reacciones de transferencia de electron
fotoinducidas (TEF) han sido aplicadas con éxito en sintesis orgénica, debido a la alta
eficiencia y selectividad observada y a las condiciones suaves de reaccion empleadas.’ Se
puede mencionar como ejemplo las fotociclizaciones, que llevan a la construccién de
sistemas heterociclicos que pueden ser dificultosos de sintetizar mediante otros procesos.

El nucleo ftalimida electronicamente excitado puede participar en una reaccion de TE
actuando como aceptor de electrones en presencia de un adecuado donador (ya sea en
forma inter o intramolecular). En los dltimos afios se han informado numerosos trabajos
que demuestran que las reacciones de fotociclizacidn de ftalimidas N-sustituidas pueden ser
utilizadas para la sintesis de compuestos heterociclicos.> A diferencia de los conocidos
ejemplos en sintesis organica de las reacciones de fotooxidacion de derivados ftalimidas N-
sustituidas de azufre y nitrégeno, no se conoce la reactividad de analogos de selenio. Con el
objetivo de obtener heterociclos que contengan selenio en su estructura, se estudiaron las
reacciones de fotociclizacion de derivados N-(selenoalquil)-ftalimidas.

Para el derivado 1, se observaron principalmente cuatro productos de fotociclizacion
luego de 24h de irradiacion a A = 300nm en acetona como solvente.

MeSe
o Se
HO, HO, HO /
N S l} + N + + |
e N N
NN Acetona N
(@] (@] (6] (@] (@]
1
2-5mM 2 (8%) 3 (5%) 4 (30%) 5 (< 1%)

Por otro lado se evalud la dependencia en la eficiencia de la TE con la distancia entre el
donador y aceptor de electrones. Se realizd el estudio fotoquimico bajo distintas
condiciones de reaccion en estado estacionario y mediante técnicas resueltas en el tiempo.
Se determinaron los parametros cinéticos y termodindmicos de modo de dilucidar el
mecanismo de reaccion.
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Chlronicotinyl insecticides are a new class of pesticides used worldwide for insect pest
management during the last decades. Despite their extensive use, only scarce information
on the nature of the degradation products and toxicity of neonicotinoid pesticide residues is
found in the literature.Imidacloprid(IMD), Thiacloprid(THIA) and Acetamiprid(ACT) were
chosen as probes because their chemical structure show a common chloropyridine group
and markedly differ on the chemical group responsible for the insecticide toxicity.
Singlet oxygen, O, (lAg), is an important reactive oxidant present in natural aquatic
reservoirs. Its generation implies the excitation of a photosensitizer whose lowest energy
state (a spin-triplet state) may efficiently transfer their energy to the ground triplet state of
oxygen molecules. This higher state of the sensitizer may also initiate the degradation of
the insecticides through an initial charge transfer mechanism.
The Rose Bengal triplet quenching by
chloronicotinyl insecticides, and the kinetics
and mechanisms of singlet oxygen reaction
with insecticides are reported herein. The
Figure depicts the semilogarithmic plots of
the  insecticides  consumption  against
photolysis time for experiments in the
presence and absence of RB. Singlet oxygen
reaction with the insecticides may be
‘ ‘ ‘ ‘ ‘ explained by a charge transfer pathway
0 50 100 150 200 |eading to the formation of superoxide radical
vmin anions, O,", and the radical cation of the
insecticide in agreement with the reported mechanism for the reaction of 'O, with
substituted amines, involving an a-aminoalkyl radical and its further reaction with

molecular oxygen to yield the observed products.

Figure. Logarithmic plot of the relative concentration vs time of IMD (circles), THIA (triangles) and ACT
(squares) air-saturated aqueous solutions containing 3.3x10™ M concentration of the insecticides during
irradiation with light of A > 480 nm in the absence (full symbols) and presence (empty symbols) of 10 mg/L
of RB. Inset: Plot of kg, vs IMD concentration for the decay of RB triplet at 620 nm.

In(C/Cq)
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Las dihidropterinas se encuentran en el organismo cumpliendo diferentes
funciones. Los dos derivados mas importantes de este grupo son 7,8-dihidroneopterina
(H2Nep) y 7,8-dihidrobiopterina (H,Bip). H,Bip es un intermediario en la ruta de
reciclado de la tetrahidrobiopterina, la cual actia como donor de electrones en una serie
de reacciones del metabolismo de los aminoécidos.® H,Nep, por su parte, es secretada
junto con su analogo oxidado neopterina (Nep) por células del sistema inmune,
particularmente por macréfagos activados.?

A diferencia de sus analogos oxidados, las dihidropterinas presentan débil
emision de fluorescencia y no generan oxigeno singlete.®> Se cree que este
comportamiento se debe a una eficiente desactivacion no radiativa del primer estado
excitado singlete (S1). Sin embargo, la caracterizacion de los estados excitados de estos
compuestos es muy compleja por su inestabilidad. En particular, se oxidan facilmente*
Yy, por ende, las contaminaciones con derivados oxidados son inevitables.

En esta contribucién presentamos un estudio resuelto en el tiempo de la
florescencia de H,Bip, HyNep, 6-metil-7,8-dihidropterina y 6-hidroximetil-7,8-
dihidropterina. Se prepararon soluciones acuosas (pH 5,5-7,0) y se analizaron
cuantitativamente las impurezas de pterinas oxidadas por Cromatografia Liquida de
Alto Rendimiento (HPLC Prominence de Shimadzu). La emision de las soluciones se
analizd en un fluorémetro Horiba Jobin-Yvon que utiliza la técnica Time-correlated
Single Photon Counting (TCSPC).

En todos los casos se observaron decaimientos de la emision biexponenciales
con un componente de tiempo de vida (t¢) corto (< 1 ns), que fue asignado a la
dihidropterina estudiada, y un componente de t¢ largo (> 5 ns), que fue asignado a la
contaminacion del andlogo oxidado correspondiente. Mediante analisis global se
obtuvieron los valores de t¢ y los espectros de emision de las dihidropterinas.

C. A. Nichol, G. K. Smith and D. S. Duch, Annu. Rev. Biochem., 1985, 54, 729.
. C. Huber, J. R. Batchelor, D. Fuchs, A. Hausen, A. Lang, D. Niederwieser, G. Reibnegger, P. Swetly,
J. Troppmair and H. Wachter, J. Exp. Med., 1984, 160, 310.
3. M. L. Déantola, A. H. Thomas, A. M. Braun, E. Oliveros and C. Lorente, J. Phys. Chem. A, 2007, 111,
4280.
4. M. L. Déntola, M. Vignoni, A. L. Capparelli, C. Lorente and A. H. Thomas, Helv. Chim. Acta, 2008,
91, 411-425.
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Photooxidation of CF;CCI=CCl,, CF;CCI=CCICF; and CF;CF=CFCF3; by OH
radicals at 298 K and atmospheric pressure. Atmospheric lifetimes, Ozone
Depletion Potentials (ODPs), Radiative Forcings and Global Warming Potentials
(GWPs)
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Silvia Lane
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Perhaloalkenes are extensively used to synthesize fluoropolymers. A series of
hydrocarbons containing both chlorine and fluorine, have been used as refrigerants,
blowing agents, cleaning fluids, solvents, and as fire extinguishing agents. Fluorinated
alkenes are the most likely reactive impurities in HCFCs, being present as residual
starting material from production or as decomposition products. They have been shown
to cause stratospheric ozone depletion and have been banned for many uses. It is widely
known that, the main gas phase removal process of the volatile organic compounds
(VOCs) in the troposphere is photooxidation by OH radicals.

In this work, we present the first experimental determination of the relative rate
constants for the reactions of CF;CCI=CCl,, CF;CCI=CCICF3 and CF3;CF=CFCF3 with
OH at 298 K and atmospheric pressure. The experimental set up used consisted of an 80
L collapsible Teflon film chamber, simulating atmospheric conditions, surrounded by
germicidal lamps, providing UV radiation with a A maximum around 254 nm. These
lamps were used to produce OH radicals by the UV photolysis of H,O,. The depletion
of the organics (perhaloalkenes and reference compounds), by the reaction with OH,
was monitored using a gas chromatograph coupled to a flame ionization detector (GC-
FID).

The obtained rate constants were: k(OH + CFsCCI=CCl,) = (9,0 + 1,1) x 10™, k(OH
+ CF3CCI=CCICF3) = (2,1 +£ 0,2) x 10™*%, k(OH + CFsCF=CFCF3) = (3,7 £ 0,2) x 10,
in units of cm® molecule™ s™. The reference compounds were propane and methanol for
CF3CCI=CCl,, acetone and ethane for CF3CCI=CCICF3, and propane and ethane for
CF;CF=CFCFs.

Taking into account an OH radical concentration (12 hours daytime average) of 2 x
10° molecules cm™ and the relationship T = 1/k [OH], the lifetimes of the studied
haloalkenes were calculated, obtaining values of 11, 28 and 31 days for CF3CCI=CCls,,
CF3;CCI=CCICF; and CF;CF=CFCFs3, respectively.

Integrating the absorption cross sections between 500 and 1500 cm™, radiative
forcings for the three compounds were calculated and their GWPs were estimated.
ODPs were also calculated.

The obtained ODP values are small, therefore, their impact on the stratospheric O3
depletion is negligible. On the other hand, The GWP values suggest that these
compounds contribute to the greenhouse effect, mainly caused by the strong absorption
of the C-F bond in the IR spectral region mentioned above.
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POLYANILINE AND POLY-O-TOLUIDINE PHOTOCHEMICAL SYNTHESIS
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In this work polyaniline and poly-o-toluidine were photochemicaly synthesized in
presence of AgNOs. The polymers were obtained by irradiation of the respective amine
(aniline or o-toluidine) with germicide lamps (max. emission 254 nm) in acid medium.
The UV-vis spectrum of the mixture of amine and acid is dependant of the
concentration of acid and AgNQO3, explaining why no polymerization was observed with
visible light. The mechanism of the photopolymerization is here explained based in the
oxidation of aniline leading to the formation of the radical anilinium by absorption of
light, as observed by flash photolysis. The radical anilinium is known to be the
precursor of the formation of polyaniline chain, in the chemical and the electrochemical
via of synthesis. Instead of the formation of the anilinium radical by irradiation of the
mixture aniline/acid, no polymerization was observed without adding AgNO3. The salt
is believed to act as an electron acceptor, restricting the recombination of the solvated
electron and the ionized amine. The reduced Ag is visualized in scanning electron
microscopy (SEM) as a crystal. SEM confirms also the very well known morphology
for polyaniline, as well as UV-vis spectra of the polymer dissolved in n-methyl

pirrolidone.

The authors thank CNPq, Capes and FAPESP for financial support.
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TRIPLET STATE ENERGY OF THE HUMIC SUBSTANCES DETERMINED BY
PHOTOACOUSTIC CALORIMETRY
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In this communication we performed Laser-Induced Optoacoustic Spectroscopy
(LIOAS) experiments with Aldrich Humic Acid (AHA), Pony Lake (PLFA) and Waskish Peat
(WPFA) Fulvic Acids (FA) to obtain information on the properties of long-lived species
formed after irradiation with light of humic substances (HS).

Results

Figure 1 shows the optoacoustic signals of the calorimetric reference K,Cr,O; and AHA 20
mgL™ in 75 mM phosphate buffer solutions, pH 7.47 at 19.3°C.

Humic E;. = aE, + EFOF + Eq®Dy = — KyCry07
SlElES o o Exgssnm | ErOr s | o) § /\ o
Ensssnm n kcal.mol® | kcal.mol® | kcal.mol* 3 08 / k '
80,5 kcal.mol § 00
AHA (pH4.08) | 0.953+0.009 | 76.7 0.175 363 [009| g
AHA (pH10.97) | 0.948+0.008 | 763 0.990 321 | 0.08 ;'0 ® H
PLFA(pH2 /Ar) | 0.938+0.009 | 755 0.788 421 o011 | &M
PLFA (pH2 /0, | 0.891+0.007 | 71.7 0.701 810 | 021 “’-1,50 : s s .
WPFA (pH2 /Ar) | 0.921+0.009 | 74.1 0.341 6.06 | 0.16 _ Time/ ps
WPFA (pH2 /0;) | 0.934%0.008 | 752 0.320 498 | 013 Figure 1

Table 1: Parameters derived from the Energy balance from LIOAS
and fluorescence experiments.

Table 1 shows that: (i) about 92-95 % of the absorbed energy is released as prompt heat, (ii)
a very small fraction (< 0.3 %) is emitted as fluorescence and, (iii) about a 4 % of the
absorbed energy is stored by long-lived transients.

Conclusion

The species which stores the energy in the LIOAS experiments could be triplet states or
radical cations of the HS formed from the triplet states. The calculated energy content for
the lowest excited triplet state of the buffle model is 38 kcal mol™. This value is very close
to that reported (1, 2) for fulvic acids (41-43 kcalmol™) and can be taken as an upper limit
of Eq. Taking Eg = 38 kcal mol™ and the values of Ex® obtained from the optoacoustic
experiments, @ was calculated (see Table 1). The values of @ are on the order of those
reported for the primary quantum yields of formation of the solvated electrons (2), which
supports the assignment of the energy-storing species to the radical cation.

References
1. Bruccoleri, A., Langford C.H., Arbour, C.. Environ. Technol. Lett., 11, Issue 2, 169-172 (1990)
2. Bruccoleri, A., Bhuvan C. Pant, Devendra K., Sharma, Cooper H. Langford. Environ. Sci. Technol., 27, 889-894 (1993)
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ESTUDO POR FOTOLISE POR PULSO DE LASER DE
MACROFOTOINICIADORES CONTENDO TIOXANTONA
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Palavras-chave: fotdlise por pulso de laser, macroiniciadores, tioxantona.

Macrofotoiniciadores, que sdo macromoléculas contendo grupos fotoiniciadores
pendentes ligados covalentemente, tem sido alvo de numerosos estudos ja que oferecem
vantagens sobre os fotoiniciadores de baixo peso molecular, como por exemplo, baixa
migracdo devido ao efeito polimérico e também baixa reatividade. No presente trabalho
foram investigadas a supressao dos macrofotoiniciadores PS-TX | e PS-TX Il em diferentes
solventes. O estudo de supressdo de triplete por trietanolamina (TEOHA) foi realizado
atraves da técnica de fotolise por pulso de laser utilizando-se para excitacdo um laser de
Nd-YAG com comprimento de onda de excitagdo em 355 nm
e a absorcdo do triplete-triplete (T-T) nos diferentes solventes
foi monitorada em 660 nm. A constante de velocidade de
supresséo (k) para a desativagdo do triplete de PS-TX II
diminuiu com o aumento da polaridade do solvente seguindo
assim o mesmo comportamento apresentado pelos sistemas
com tioxantona livre; o mesmo ndo foi observado para o
PS-TXI macrofotoiniciador PS-TX I. Tal resultado é coerente quando
se compara a estrutura de PS-TX I, PS-TX Il e a tioxantona

0 /%E\Hz livre. J& os macrofotoiniciadores PS-TX | em
“CHf@CH tetrahidrofurano e PS-TX Il em dimetilformamida
O S O J* | apresentaram valores de constantes de velocidade de
PSTX 11 supressdo menores que 10° (L.mol™.s™), diferentemente dos
valores encontrados para a tioxantona livre (ordem
difusional). Este comportamento pode estar relacionado com
os solventes utilizados e com as diferencas estruturais entre PS-TX I, PS-TX Il e a
tioxantona livre. A tioxantona incorporada em uma estrutura polimérica torna a difuséo
mais lenta, ou seja, 0 encontro entre a amina e a TX é dificultada, diminuindo assim o valor
da constante de velocidade de supresséo (Kq). Agradecimentos: FAPESP e CNPq pelo
apoio financeiro e ao Dr. Fernando Catalina (Instituto de Ciencia y Tecnologia de
Polimeros, Madri, Espanha) pelo macrofotoiniciador PS-TX 1.
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ESTUDOS DAS PROPRIEDADES FOTOQUIMICAS DO COMPLEXO fac-
[Mn'(CO)3(phen)(4MelmH)]" E SUA APLICAGAO EM REAGOES DE
TRANSFERENCIA DE ELETRONS
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inara@dg.ufscar.br

Palavras chave: transferéncia de elétrons, manganés (1), foto-catalise

As alteracOes estruturais que ocorrem em muitos complexos de metais de
transicdo, induzidas por reacdes de transferéncia de elétrons (TE) sdo fundamentais para
a elucidacéo de alguns mecanismos de reacdes que ocorrem em processos naturais,
como por exemplo, a fotossintese. Neste contexto, 0s complexos de metais de transicao
apresentando transicdes eletronicas de transferéncia de carga do tipo metal para ligante
(MLCT) podem participar de processos de transferéncia de elétrons e de energia.

O complexo fac-[Mn'(CO)s(phen)(4MelmH)]* apresenta estados de
transferéncia de carga de menor energia Mn(3drg) — phen(rn*), exibindo uma banda no
espectro de UV-vis em 380 nm (¢ = 3200 mol.L*.cm™). Suas propriedades
espectroscdpicas sao alteradas em diferentes solvente (CH,Cl,, CH3;CN, H,0 e D,0) e
também na presenca de sais (TBAP, CH3;COONa, KH,PO,). Quando o complexo fac-
4meim, em CH,ClI,, é irradiado com luz continua de 350 nm, observa-se a formacéo de
uma nova espécie em 550 nm. Em solugédo aquosa ocorre a formacdo de novas bandas
em 405, 512, 638 e 758 nm e a solugdo que inicialmente € amarela torna-se
avermelhada apo6s cerca de 60 segundos de irradiacéo, e posteriormente esverdeada com
liberacdo de bolhas. O espectro de UV-vis obtido apds 120 segundos de fotolise é
caracteristico de compostos de manganés com altos estados de oxidagéo, tendo pontes
do tipo p-oxo, sugerindo que o complexo apresente processos oxidativos sucessivos

durante a fotélise (Mn'— Mn"— Mn"/Mn"'— Mn"'/Mn"). O espectro de RMN
de *H do fac-4meim revelou a existéncia de dois isomeros, adjacente e remoto, ap6s 60
segundos de fotolise nota-se uma reducdo de 80% no isdbmero remoto e ha a formacéo
de novas espécies.

A habilidade para realizar reacGes de transferéncia de elétrons foi confirmada
através da fotdlise do fac-4meim na presenca de MV, um receptor de elétrons que
apresenta bandas caracteristicas no espectro de absorcdo quando reduzido. A presenca
de oxigénio foi detectada espectroscopicamente usando como detector o &cido
pirogalico e também eletroquimicamente utilizando micro eletrodos de Clark.

Estes estudos demonstram a viabilidade em utilizar este complexo para atuar em
reacdes de transferéncia de elétrons similares aquelas ocorridas no PSII, no processo de
fotossintese natural.
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In the present work, we study the effect of Na,K-ATPase in lipid segregated domain when it is
incorporated into giant unilamellar vesicles (GUV’s) formed by DPPC:DOPC lipid mixture in
absence and presence of different content of cholesterol. The result was obtained measuring GP
Laurdan image. The protein reconstitution into GUV’s was realized by adapting Cornelius
methods. This reconstitution was realized through incubation of protein previously solubilized
with lipid:detergent solution at 1:1,2 ratio. After that, detergent was removed by hydrophobic
polystyrene polymer (Bio-Beds™) when the lipid solution was maintained for 12 hr at 4°C to
constant stirrer.

LUVs of reconstituted Na*,K*-ATPase into different lipid-cholesterol mixtures to grow the
Giant Unilamelar Vesicles using the conventional electroformation method with some
modifications to avoid the dehydration of the protein. In the presents work, we used Two-
photon microscopy to obtain Laurdan GP imaging to study membrane segregated domains.
Laurdan [6-lauroyl-2-(dimethylamino) naphthalene] is used as a membrane probe because of its
large excited-state dipole moment, which results in its ability to report the extent of water
penetration into the bilayer. Water penetration has been correlated with lipid packing and
membrane fluidity according.

According to our result, for DPPC:DOPC lipid mixture, in absence and in presence to 20 mol%
of cholesterol, was observed lipid phase separation from 37°C approximately. On the other
hand, for lipid mixture without and in presence of 15 mol% of cholesterol and in presence of
protein reincorporated, was observed lipid phase separation a slightly lower temperature (32°C).
But, for lipid mixture in presence of 20 mol% cholesterol, we does not observed lipid phase
separation. In relation to our result, is important to note that the lipid mixture with 30 and 40
mol% of cholesterol, in absence and in presence of reincorporated protein, was not observed
lipid phase separation in range temperatures studied. In order to established whether the protein
is principally distributed into ordered or disordered domain, Na*,K*-ATPase was marked with
FITC fluorescent probe. Two photon microscopy images were obtained. According our result,
the protein does not present preferential placement in any lipid mixture in which there were
lipid domain.

Acknowledgements: This work was supported by FONDECYT, project 1070320 and NIH,
Grant PHS 5 P41 RR-03155, US
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Palabras clave: Nanocompositos metal semiconductor, plata, 6xido de zinc.

El disefio de nanocompositos del tipo nucleo@cubierta constituidos por un metal noble
y un semiconductor es un area activa de investigacion impulsada por la posibilidad de
obtener materiales con propiedades dpticas y electronicas superiores a los componentes
individuales que encuentran aplicacion en el desarrollo de sensores, dispositivos
optoelectrénicos, celdas solares , marcadores biologicos y fotocatalizadores.

Las condiciones de la sintesis determinan en gran medida las propiedades finales de
los nanocompositos. La estrategia propuesta en este trabajo consiste en la formacion
simultanea del metal (Ag) y el éxido (ZnO) en dimetilformamida. Este solvente provee
a la vez el medio reductor necesario para la transformacion de Ag* en Ag® y un medio
alcalino controlado para la hidrolisis del precursor del semiconductor (acetato de zinc).

La formacion de Ag@ZnO es evidenciable por espectroscopia UV-Vis y da lugar a
un corrimiento batocrémico en el plasmén de la Ag de aproximadamente 30 nm, debido
al cambio dieléctrico en el entorno de las particulas metalicas. Los nanocompositos
pueden ser facilmente dispersados en distintos solventes y su estabilidad depende de la
relacion molar porcentual de los precursores (R = nag" / Naczn x 100).

Los espectros de emisién poseen una banda en el UV centrada en 360 nm y una
banda visible muy ancha que se extiende entre 400 y 800 nm. EIl andlisis de los
espectros con valores de R entre 5 y 40, muestra que la presencia del metal afecta no
solo la intensidad de la emision sino también la forma del espectro, indicando que la
misma esta dada por recombinaciones radiativas derivadas de distintos intermediarios.
Para R menor que 7 y a medida que aumenta el contenido de Ag, se observa el
quenching de una emision centrada en 540 nm y la desaparicion de la banda en el UV.
Por encima de R = 10 se completa el quenching de la emision de esta banda y comienza
a evidenciarse la disminucion de otra centrada en 620 nm que va acompafiada de un
aumento en la emision UV.

Por otra parte, los espectros de excitacion a las longitudes de onda correspondientes a
las bandas observadas indican que las mismas derivan de especies diferenciadas y
sugieren la presencia de clusters de distinto tamafio. Este comportamiento se observa
también para R = 0, por lo que se concluye que las propiedades emisivas estan
determinadas por el medio reductor usado en la sintesis, observandose marcadas
diferencias con las observadas para el ZnO sintetizado via hidrdlisis alcalina en alcohol
(usada en la literatura como estandar).
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We have evaluated the influence of phenolic hydroxyl group on the photophysical and
photochemical behavior of the most abundant Atorvastatin (Ato) metabolite: ortho-
hydroxy atorvastatin metabolite (Ato-OH) by using steady and time resolved
experiments. Both compounds after 266 nm laser excitation produced the phenanthrene-
like intermediate formation, being ~ 30% for Ato-OH less efficient than that for its
parent compound in methanol. Additionally, Ato and Ato-OH were efficient quenchers
for benzophenone (E+~69 Kcal/mol) and xanthone (Et+~74 Kcal/mol) triplet excited
states with rate constants close to diffusion limit control. These results suggest that
energy transfer mechanism is taking place, since the lower triplet energy for Ato and
Ato-OH was found ~ 63 Kcal/mol and =,n* character as revealed from DFT
calculations. Interestingly, only Ato-OH was able to act as a hydrogen donor towards
benzil triplet excited state (Et~54 Kcal/mol) due to the presence of the phenolic
hydroxyl group. Nevertheless, the presence of this group in Ato-OH does not modify
significantly the compound reactivity toward singlet oxygen. The importance of triplet
energy transfer in biological systems to form Ato and Ato-OH triplet excited state as
well as the hydrogen donor capacity of Ato-OH toward triplet excited state are
discussed in the present contribution.

Chemical structure of Ato (left) and its ortho-hydroxy metabolite (rigth).

Acknowledgments: The Natural Sciences and Engineering Research Council (NSERC,
Canada). The authors express thanks to Pfizer for supplying Atorvastatin and its metabolite.
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Las benzoperimidinas han sido estudiadas como agentes antineoplasicos para el
tratamiento del cancer, con efectividad contra resistencia multidroga (MDR), baja actividad
peroxidativa y menor cardiotoxicidad.*

La 7H-benzo[e]perimidin-7-ona (R: H) y 2-metil-7H-benzo[e]perimidin-7-ona (R:
CHj3), en ausencia de oxigeno, fotorreducen eficientemente en presencia de aminas
terciaria, como trietilamina (TEA) o tripropilamina (TPA). La fotorreduccion ocurre a
través de un mecanismo secuencial de transferencia de electron-proton-electrén, formando
el anion hidrogenado del sustrato. Este fotoproducto metaestable revierte lentamente al
compuesto original al almacenar la solucion fotolizada en la oscuridad y rapidamente al
admitir oxigeno en el medio, como se ha observado en sistemas similares.’

El intercambio isotopico observado, en las posiciones 4 y 6 de las
benzoperimidinas, se explica a través de una sustitucion electrofilica aromatica sobre el
anién fotoproducto, en presencia de agua deuterada. Este proceso de intercambio isotdpico
permitiria introducir deuterio o tritio selectivamente en las posiciones mencionadas para
estudios bioguimicos de agentes antineoplasicos derivados de benzoperimidinas.
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The participation of free radical processes in biological systems is a subject of
permanent interest. In these environments, the observed antioxidant activities are
expected to depend on the location of the antioxidant and the attacking radical in the
microheterogeneous systems.

We have recently proposed the use of nitroxide prefluorescent probes to evaluate
hydrogen-transfer-rate constants from highly reactive polyphenols in homogeneous
media. Our method was based on the ability of a tethered TEMPO unit to quench
intramolecularly a fluorescent chromophore. The abstraction of a hydrogen atom from
the antioxidant by the TEMPO nitroxide generates a diamagnetic hydroxylamine,
thereby restoring the chromophore fluorescence.

In this work we describe the use of new prefluorescent probes obtained by attaching a
TEMPO unit to chromophores based on pyrilium and xanthenium salts. These systems
have been used in homogeneous and micellar systems to evaluate antioxidant efficiency.
The system takes into account both the antioxidant and the attacking radical

hydrophobicities and their partition in a microheterogeneous medium.
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Los colorantes poliméricos (CP) presentan algunas propiedades que los muestran como
interesantes desde el punto de vista fisicoquimico. Permiten controlar el entrono del
colorante, moldearlo, fraccionarlo y emplearlo formando mezclas heterogéneas solido-
liquido, para retirarlo mecéanicamente a voluntad.

Hemos sintetizado dos CP y estudiado la fotoquimica y fotofisica de los mismos. Ellos
fueron los colorantes xanténicos (Xa) eosina (Eo) y rosa de bengala (RB) unidos
covalentemente a quitosano (QA), que llamamos respectivamente QA-Eo y QA-RB. El
QA es un copolimero lineal de B(1-4) 2-acetamido-2deoxi-B-D-glucopiranosa (N-acetil
glucosamina) y 2-amino-2-deoxi-B-D-glicopiranosa (glucosamina). Es facilmente
obtenido a partir de la quitina y constituye el segundo polimero natural mas abundante,
luego de la celulosa .

Los CP se sintetizaron tomando como base a los trabajos de Mansuri et al.> y Campos
et al.?, lograndose la unién QA-Xa a través de un enlace amida.

En ambos CP se observé un corrimiento batocrdmico en los maximos de los espectros
de absorcion y emision de fluorescencia como se observa en la Fig. 1 para QA-RB.
Ademaés se determinaron los rendimientos cuanticos de emision de fluorescencia, que en
ambos casos resultaron menores que los valores de los Xa
en agua . Mediante la técnica de conteo de foton Unico se
determind el tiempo de vida de fluorescencia de los CP y
de los Xa en solucion, resultando sustancialmente
mayores los de los compuestos poliméricos.

Los espectros de especies transitorias de los CP,
determinados en ausencia de oxigeno en la ventana
temporal del microsegundo, muestran diferencias con los

datos de literatura publicados para los Xa en solucion. %% s e 700
Experimentos empleando consumo de O, demostraron Longitud de onda (nm)

que ambos CP son capaces de generar la especie oxigeno

singlete molecular (02(1Ag)) e incluso se evaluo, con resultados positivos, la posibilidad
de empleo de los CP mencionados como fotosensibilizadores para la fotodegradacion
por luz natural de contaminantes acuaticos transparentes a la radiacion visible.
Discutimos de manera conjunta el origen de las diferencias halladas entre las
propiedades fotoquimicas de los CP y los Xa y el empleo de los primeros en acciones de
fotoquimica sustentable.

Figura 1
0.8{ |—QARB
—RB

0.44

Absorbancia Normalizada

(1) Ausar, S. F. Estudio de la Interaccion entre Polimeros Catiénicos y Sistemas Coloidales de Proteinas.
Doctoral, Universidad Catélica de Cérdoba, 2002. (2) Mansouri, S.; Cuie, Y.; Winnik, F.; Shi, Q.;
Lavigne, P.; Benderdour, M.; Beaumont, E.; Fernandes, J. C. Biomaterials 2006, 27, 2060. (3) De
Campos, A.; Diebold, Y.; Carvalho, E.; Sanchez, A.; José Alonso, M. Pharm. Res. 2004, 21, 803.
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Caesalpinia pyramidalis is a tree belongs to the family Leguminosae-Caesalpinoideae,
endemic in the northeastern Brazilian region that predominates as the caatinga
vegetation. Recently we have isolated 20 compounds, especially flavonoids and
biflavonoids from this plant [1-3]. Some biflavonoids have been studied by our research
group, focusing on assessing the interaction between natural compounds and different
means of dispersal, seeking industrial and pharmaceutical applications.

In this study, we evaluated the photophysics using absorption and fluorescence
spectroscopy of agathisflavone (CP10), podocarpusflavone A (CP11) and loniflavona
(CP12) in  different  solvents and  biopolymers  (amylopectin  and
carboxymethylcellulose).

CP11

Unidadz T

Fig.1. Biflavonoids studied.

The data show a trend bathochromic shift of both the wavelengths of absorption and
emission, as it changes the polarity of the solvent. The estimates for the Stokes shifts
suggest that the excited state species is less polar than the ground state. The
bathochromic shift of the absorption bands in DMF show occur deprotonation of the
hydroxyls of the flavonoids, modifying the chromophore and hence the fluorophore. We
observe the viscosity effect on the fluorescence emission in alcohols. By analyzing the
fluorescence quantum yields, observing the sequence, water-methanol-ethanol-
propanol-butanol-ethylene glycol, there is a dependency property photophysics
according to the medium viscosity. The same behavior is observed both in amylopectin
and carboxymethylcellulose. It is worth noting also that the highest estimated values for
the quantum yields of fluorescence were observed in biopolymer solutions.

[1] Mendes, C.C., Bahia, M. V., David, J. M., David, J.P. Fitoterapia, 2000, 71, 205-207.
[2] Bahia, M.V.; Batista, J. S.; David, J.M.; David, J.P. J. Braz. Chem. Soc. 2005, 16, 1402.
[3] Bahia, M.V. Tese de Doutorado, Universidade Federal da Bahia, 2007
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La emision de sondas fluorescentes es altamente sensible al entorno en el que se
encuentra. En polimeros amorfos, debido a su rigidez, existen entornos diferentes para
una sonda fluorescente que dan origen a una distribucién de energias de interaccién
sonda-polimero. La emisién por excitacion en el flanco rojo del espectro de absorcion
(REES) selecciona moléculas que absorben energia desde niveles vibracionales por
encima del nivel vibracional mas bajo del estado fundamental. Esto da origen a una
fotoseleccion de sitios, causada por energias diferentes. Este efecto es fuertemente
dependiente del tiempo de reorganizacién del medio y se observa preferentemente en
sistemas con baja movilidad estructural. En polimeros amorfos, por debajo de la Tg, los
entornos no llegan a equilibrarse en el tiempo de vida del estado excitado y el REES es
apreciable. Se observa entonces, un desplazamiento del espectro de fluorescencia hacia
longitudes de onda mayores respecto de la excitacién en el maximo de absorcion. Por
encima de la Ty la movilidad del medio aumenta, los entornos pueden equilibrarse y el
sistema puede reorganizarse disminuyendo considerablemente el corrimiento del
espectro. Alrededor de T4 se produce un gran aumento de la movilidad a escala atomica
y la longitud tipica de correlacion de estos movimientos crece rapidamente. Varios
estudios indican que la T4 de peliculas poliméricas puede variar con el espesor cuando
éste se encuentra entre los 10 y 500 nm. Experimentalmente se realizaron medidas de
excitacion y de emisién de fluorescencia en estado estacionario en funcién de la
temperatura y longitud de onda de excitacion (510 nm y 540 nm) para la sonda Rojo
Nilo (RN) embebida en peliculas de poli(metacrilato de n-butilo) PBMA,
poli(metacrilato de n-propilo) PPMA; poli(metacrilato de etilo) PEMA vy
poli(metacrilato de metilo) PMMA de 350 pum, 200nm, 100 nm, 50 nm y 25 nm de
espesor, obtenidas por spin-coating. Se observaron efectos de solvatocromismo,
termocromismo y REES. En todos los polimeros se observo un aumento de la amplitud
del corrimiento espectral en espesores menores de 50 nm. Las peliculas de 350 um, 200
nm y 100 nm tienen comportamiento similar, lo cual podria estar indicando que no
existen efectos de nanoconfinamiento a esta escala. El maximo de emision a 510 nm se
desplaza hacia el rojo con la disminucién del espesor, llegando hasta Alen=18 nm para
espesores de 25 nm con respecto a peliculas gruesas. Esto indica un aumento de la
polaridad con la disminucion del espesor. Este corrimiento al rojo es paralelo a un
incremento en la variacion del efecto REES con la temperatura.

Por encima de la T4 un aumento de la temperatura no tiene efecto sobre el REES.
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En este trabajo se realizaron experimentos de laser flash fotolisis (1%° = 532 nm) en los que
se generaron tripletes de safranma-T en acetonitrilo (I max = 825 nm) en ausencia y
presencia de nanoparticulas de Si0; modificadas con alcohol 4-metoxibencilico (NP3)
alcohol 4-N,N-dimetilbencilico (NP4). En estos experimentos se observo que: (1) el
decaimiento del triplete de safranina se acelera en presencia de las nanoparticulas y (2) a
partir del decaimiento del triplete se forma una especie con maximo de absorcion alrededor
de 680 nm, que puede atribuirse a radicales organicos (ver la figura para NP4).

Figura: Espectros de absocion a
diferentes tiempos para el triplete de la
safranina-T en presencia de NP4
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Para asignar los radicales organicos observados se realizaron experimentos comparativos en
los que los quenchers empleados fueron los alcoholes utilizados en la funcionalizacion de
las nanoparticulas.
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Las proteinas cristalinas del lente ocular se caracterizan por una alta sensibilidad
a formar entrecruzamientos covalentes en procesos fotosensibilizados. Este particular
comportamiento ha sido atribuido a la proximidad que existe entre las cristalinas, que
estan organizadas en estructuras multiméricas de alto peso molecular. En este trabajo y
con la finalidad de validar el supuesto anterior, se estudié un modelo simple constituido
por dos proteinas globulares monocatenarias, lisozima (Lys, pl= 11) y albdmina de
suero humano (HSA, pl=4,7) las cuales, a pH= 7,9, coexisten en su forma cationica y
anionica respectivamente. Se estudié primeramente el comportamiento fotoquimico de
estas dos proteinas en forma independiente, empleando altas concentraciones de estas,
utilizando azul de metileno (MB) y riboflavina (RF) como sensibilizadores. Los
rendimientos cuanticos para la formacion de dimeros Lys-Lys y HSA-HSA fueron
mayores cuando se utilizO0 RF como sensibilizador, siendo el entrecruzamiento
fotoinducido Lys-Lys mas eficiente que el HSA-HSA. Considerando que RF es
preferentemente un sensibilizador de Tipo | y MB es mas bien de Tipo Il, se procedio
también a estudiar el entrecruzamiento entre estas proteinas inducido por los radicales
libres generados a partir de la termolisis de AAPH (diclorhidrato de 2,2"-azobis(2-
amidinopropano). Se realizO un estudio comparativo entre ambos procesos de
entrecruzamiento. Cuando se realizaron los experimentos empleando la mezcla
Lys/HSA a pH= 7,9, donde existe la maxima atraccion de carga entre las proteinas, se
observé un aumento importante en los rendimientos cuanticos de transformacién tanto
de Lys como de HSA (estos rendimientos se refieren exclusivamente a procesos de
entrecruzamiento y no consideran modificaciones oxidativas en la proteina nativa
monomeérica). Mediante geles de SDS-PAGE se establecid la presencia de una banda
importante del dimero covalente HSA-Lys. En menor extension se observo la presencia
de Lys-Lys y, aun en menor cantidad HSA-HSA. Al igual que en los experimentos
independientes de las proteinas, el grado de dimerizacion sensibilizado por RF fue
mayor que el observado utilizando MB como sensibilizador. La presencia de dimeros
HSA-Lys fue también apreciada cuando la mezcla HSA/Lys fue incubada con AAPH a
37°C. Los resultados dan cuenta que los procesos fotoinducidos (principalmente por RF)
y las reacciones mediadas por radicales libres son capaces de, en condiciones que
facilitan la cercania de las proteinas, inducir el entrecruzamiento covalente de proteinas
como Lysy HSA.

Agradecimientos: Este trabajo fue financiado por el Proyecto FONDECYT N°
1070285 y el Proyecto Puente 05/2009.
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The photochemistry of thioetheres has been somewhat sparsely studied over the
years; in general, aliphatic thioethers undergo homolytic dissociation, both in solution
and in the gas phase. Photohomolysis of aryl thioeters may be followed by in-cage
electron transfer to give an ion pair.” Selenides and tellurides have been used as a source
of ketones by irradiation in the presence of molecular oxygen.> However, systematic
investigation or basic data such as quantum yields measurement and kinetic information
for chalcogenides are scarce at present.

To broaden understanding of the photochemistry of the C-S or C-Se moiety, we
present our results on the irradiation of a series of aryl diphenylmethyl sulfides and
selenides, such as ArSCHPh, and ArSeCHPh,. Electron-donating and electron-
withdrawing groups were included in the aromatic ring for the sulfides, while for the
selenides, phenyl, anisyl and naphthyl derivatives were studied.

The involvement of the
intermediates Ph,CH", ArS’ and ArSe” 10
was identified using laser flash oo
photolysis (266 nm, Figure 1). Product 3 os-
analysis (254 nm) gives as a main = o.71
product 1,1,2,2-tetraphenylethane with go.e-
the formation of a new carbon-carbon <05+
bond and diaryldichacogenides as a 204 |
main products. All these compounds 30373/ </
are formed from the radicals through a = 0.2/
coupling reaction. To a lesser extent, 01}
H-abstraction products were also 003" . . i . ) .
observed (eq. 1). 250 300 350 40& iS50 500 550 600

Figure 1: Spectra taken 3us after the laser pulse. (Il Ph,CHSPh,
(@) Ph,CHSC H,0OMe, (A) Ph,CHSC, H,, (V) Ph,CHSC,NH,

10 7

° [
ArS  Ph,CH

Ph A Ph Ph  Ar
254nm \

>—Z—Ar —_— >—< + Z=Z + Ph,CH, + Ar-zZH (1)
CH5CN \

Ph Ph Ph Ar

10 mM

Z =S, Ar = Ph, p-MeOCgH,, p-Me,;NCgH,, p-MeSCgH,, p-BrCgH,, 2-pyridyl, 2-naphthyl
Z = Se, Ar = Ph, p-MeOCgHy,, 1-naphthyl, 2-naphthyl
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The absorbance and fluorescence of coumarine 314 (c314) show a strong bathochromic
shift with increasing media polarity which has been attributed to an intramolecular
charge transfer excited state. Moreover, this dye has also very high fluorescent quantum
yields and long fluorescence lifetimes in a wide range of solvents." In the present report,
we studied the formation of ¢314 free radicals photoinduced by laser irradiation. Time
resolved experiments for c314 in cylohexane, using as excitation source a Nd:YAG
OPO laser at 430 nm, showed a broad transient absorbance band around 550 nm
characteristic of the triplet state. However, experiments carried out in phosphate buffer
with 450 nm laser produces a different spectrum with a strong signal ca. 370 nm similar
to spectra of phenol derived radicals.? The very long lifetime of this transient (ca. 300
us) not dependent with oxygen concentration also agrees with its identification as a free
radical. In addition, this transient was efficiently quenched by different antioxidants
such as Tempol, Trolox, cinammic acids (caffeic, ferulic and sinapic acid) and
polyphenols (pyrogallol red and quercentin) with high rate constants values (k = 103-10°
M™s™). In particular, after quenching by quercetin it was observed a growing transient
580 nm characteristic of quercetin radicals. The values of the rate constants and their
correlation with the oxidation potential of the antioxidants are discussed in terms of

electron transfer reaction from the antioxidants towards c314 derived free radical.

Acknowledgments: Financial support from FONDECYT 1085177.
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The eye lens is a tissue composed mainly by proteins, which has an extremely long
lifetime, and for this reason, it is exposed to posttranslational modifications.
These modifications have an accumulative character, leading to alterations in the physical
properties, which can alter the correct vision, a disease commonly known as cataract.
Light has been proposed as a risk factor in the cataract generation; however, the reasons for
this relationship remain unclear.
Several studies show that the decomposition of glucose and ascorbic acid can contribute to
the aggregation of proteins via the Millard reaction; however, the autoxidative pathway of
these two molecules has been scarcely studied.
In this work we show that the decomposition of glucose generates a single chromophore
that can generate photosensitized reactions.
Glucose (30 mM) was incubated at 37°C in sterile conditions for 10, 20 and 30 days at pH
7.4 and at low oxygen concentration, which is the physiological condition for the eye lens.
A gradual generation of a chromophore was observed. This compound presented an
absorption maximum at 365 nm and HPLC measurements indicate the presence of a single
chomophore. The structure of the compound was elucidated by HPLC-MS and NMR
measurements.
The effect of the photosensitized reactions was assayed upon target of biological
importance, such as lens proteins and ascorbic acid.
When lens proteins were irradiated with UVA-visible light in the presence of this sensitizer
a time dependent photocrosslinking and photo-oxidation were observed, being 0.16 umol of
ascorbic acid decomposed after 60 min of irradiation.
On the other hand, when glucose (30mM) is incubated in the presence of lens proteins (10
mg/mL), in the presence and absence of light, more extensive protein crosslinking is
observed in the irradiated system. For the irradiated and non irradiated systems the same
amount of free Lys groups was observed, which discards a more extensive glycation in the
irradiated system. These data suggest that the chromophore generated by the decomposition
of glucose may be produced in the presence of a high amount of lens proteins and could
contribute to the deleterious effect of the UVA light in the cataract generation.
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In the present work composites of sodium polystyrenesulfonate (PSS) with clay
Laponite RD were prepared by in situ photopolymerization using Safranine O (SfH") as
initiator. The photopolymerization kinetics as a function of clay loading (0.5-10 wt%)
was study gravimetrically, were the interactions between monomer, clay and dye were
studied by UV vis., fluorescence and flash photolysis, aiming to understand the role of
clay morphology on the reaction Kkinetics. Emission spectra of StyS (sodium
styrenesulfonate) aqueous solutions at low (0.01 M) concentration present only one
peak at 307 nm, due to the monomol emission. By increasing the concentration, the
emission intensity decreases and the maximum is shifted to the red. At concentrations
above 0.1 M a new peak assigned to the aggregate emission grows-in at 410 nm, with
no effect of the amount of clay. It suggests that presence of the clay have no effect in
the hydrotropic aggregation of the monomers. The addition of StyS to the aqueous
solution of SfH™ induces an initial aggregation mainly due to the electrostatic interaction
between the negatively charged monomers and the cationic dye, giving rise to the
aggregation peak at lower wavelengths as observed by UV vis. At higher
concentrations, the absorption intensity increases and the maximum starts shifting to the
red. This behaviour is attributed to the dye disaggregation that is due to the
redistribution of the dye molecules between monomer aggregates. However, when StyS
is added to a dye solution containing Laponite in suspension the absorption maximum
does not shift, suggesting that the interaction between the clay surface and the dye
molecules prevails over the dye-StyS interactions. The presence of clay allows a better
disaggregation of the initiator molecules, decreasing the quenching of the excited states
that lead to the radicals that initiate polymerization. Increasing the loading of clay in the
polymerization mixture promotes higher and faster polymerization conversions.
Irradiation of the reaction mixture for 21 h in the absence of clay resulted in a
conversion of 11%. When 20% of clay was added, the conversion increases by 39% for
the same irradiation time. Data of flash photolysis indicated that the presence of clay
promotes an increase in the lifetime of the protoned species of Safranine, which is
responsible for the photopolimerization initiation.
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Tioxantonas sdo compostos com estrutura de uma cetona aromatica que apresentam
as caracteristicas de um corante. Esses compostos sdo utilizados como fotoiniciadores em
reac0es de polimerizagdo radicalar fotoiniciadas. Fotoiniciadores podem atuar na
polimerizacdo através de dois mecanismos, tipo | ou Il sendo que a tioxantona promove a
reacdo através de um mecanismo tipo I. Ja na polimerizacao fotoiniciada por tioxantonas
aneladas, a formacdo dos radicais ocorrem na presenca de oxigénio devido a estabilizacéo
atraves do grupo anelar. Desta forma, espera-se que as tioxantonas aneladas participem da
reacdo de polimerizacdo através de um mecanismo do tipo II.

A Figura 1 ilustra as estruturas quimicas estudadas neste trabalho.
0

0O
QL 00 QL0000
(B)

(A)
Figura 1. Estruturas quimicas dos compostos (A) 5-thia-naphthacene-12-one, (TX-Np); e (B) 5-thia-
pentacene-14-one, (TX-A) .

Para verificar o comportamento fotofisico desses compostos foram realizados
estudos de absorcdo UV-Vis e Fotdlise por pulso de laser em trés solventes hidroxilicos:
metanol, 1-propanol e 1-hexanol. Esses estudos mostraram que a absorcdo na regido do
visivel ndo ¢ afetada significativamente pela viscosidade do solvente, pois ndo se observou
alteracdo da regido de absorgdo. Os estudos de fotdlise por Pulso de Laser foram realizados
para investigar os transientes formados por esses compostos nos diferentes solventes, em
atmosfera de N, e em ar. Os espectros demostraram a existéncia de duas regiGes de
absorcdo para a TX-A em 410 e 510 nm, ja o composto TX-Np apresentou absor¢édo em
340, 430 e 590 nm. Os tempos de vida das espécies formadas foram obtidos através do
tratamento matematico das curvas de decaimento. Verificou-se um aumento dos tempos de
vida dos transientes com o aumento da polaridade do solvente. Os estudos realizados em ar
atmosférico da TX-A em 410 nm apresentaram tempos de vida de 0.22; 0.25 e 0.38 ns em
metanol, 1-propanol e 1-hexanol respectivamente e da TX-Np em 350 nm 0.30; 0.41 e 0.63
ns. Em atmosfera de N, os decaimentos revelaram a presenca de dois tempos de vida na
escala de microssegundos.

Agradecimentos: FAPESP e CNPq.
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Dissolved organic matter (DOM) are heterogeneous mixtures of a variety of
organic compounds, consisting of aromatic, aliphatic, phenolic, and quinolic functional
groups with varying molecular sizes and properties (Aiken et al., 1985). DOM is known
to play important roles in the interaction and transport of many toxic organic and
inorganic compounds and nutrient cycling throughout the environment (Choppin, 1992;
Chen et al., 2003). Fluorescence of DOM accounts for a significant portion of the
fluorescence in both natural fresh water and oceanic water samples. Here, we used
fluorescence spectroscopy to get information about the source and main composition of
organic matter present in water.

The samples were collected in Vossoroca lake located in Curitiba-Brazil. All
water samples were filtered using a 0.45 um membrane (cellulose nitrate) to remove
undissolved particulate materials. All fluorescence spectra were recorded on a F-4500
Hitachi Spectrophotometer. The excitation wavelength ranged was from 290 to 480 nm,
and the emission wavelength ranged from 400 to 600 nm.

The synchronous fluorescence spectra had shown that there was a presence of
phenolic groups, aminoacids with aliphatic groups in the molecule. Recently, the
fluorescence index use was proposed to distinguish microbially from terrestrially
organic matter. The index is defined as the ratio of fluorescence emission intensity at
450 nm to 500 nm (Easo/Eseo). The microbially derived organic matters has index
approximately 1.9, while terrestrially organic matter show a fluorescence index
approximately 1.4. Here we found values of E4s0/Esgo close to 1.4, indicating that the
origin of organic matter is from terrestrially source. Fluorescence peak positioning and
shift, peak intensity, and peak broadening appear to be the most useful observations, and
could be correlated to such structural signatures as molecular sizes and contents of
aromatics, phenolics, carboxyl and hydroxyl functional groups.

Aiken, G. R., McKnight, D. M., Wershaw, R. L., MacCarthy, P. (1985) Humic
substances in soil, sediment, and water. John Wiley Sons.

Choppin, G. R. (1992) The rol of natural organics in radionuclide migration in natural
aquifer systems. Radiochim. Acta 58(9), 113-120.

Chen, J., LeBoeuf, E. J., Dai, S., Gu, B. (2003) Fluorescence spectroscopic studies of

natural organic matter fractions. Chemosphere 50(2), 639-647.
AcklInowledgements: Funding for this research was supported by CNPq (Grant 577060/2008-2).
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El mecanismo Sgrn1' es un proceso en cadena que involucra radicales y radicales
aniones como intermediarios, iniciandose generalmente, mediante una transferencia
electronica fotoinducida (TEF) desde el nucledfilo al sustrato. Se forma asi un radical
anion que por posterior eliminacion del grupo saliente genera las especies radicalarias
que propagan el ciclo.

En este sentido, los aniones de N-(o-halobencil)arilaminas son sustratos que poseen
en la misma estructura tanto el grupo saliente (X = 1, CI, Br) como el centro nucleofilico
(R2N). De esta forma se pueden obtener fenantridinas (C-ciclacion) a través de una
reaccion de acople intramolecular mediada por TEF.

En un estudio experimental realizado en NH3(qu.) con diferentes aniones de N-(o-

X Esquemal halobencil) 1-naftilaminas y bajo

N“@ N7 fotoestimulacién, se observd una

Lo eqrBuoK CH3 variacion de la distribucion de

NH3 (I) 120 min - -7 -,

productos de ciclacion en funcion

1eq (1x10° M) C-ciclacion N°'°'a°'°“ del grupo saliente (Ver Esgquema
X=Cl 53% 41% .

ar = 9% 1). Con el objeto de evaluar el

X! 86% 8% mecanismo implicado y poder

explicar los factores electronicos
y geométricos responsables de los resultados experimentales obtenidos, se realizaron
reacciones bajo diferentes condiciones de trabajo, conjuntamente con un estudio
computacional aplicando el funcional B3LYP vy

las bases LANL2DZ, 6-31+G* y 6-31G*. “ﬂ@

A partir de los resultados obtenidos podemos -' TE'”"a ﬁ
proponer que la diferencia observada experimen-
talmente, responderia a la vigencia de dos meca- "% by )
nismos de TEF que competirian en la formacion cadiople TE-inter ‘ X

del producto de C-ciclacion (Ver Esquema 2). Para
evaluar la TEF intramolecular se realizaron los

correspondientes calculos de TD-DFT para cada e “
anion. En principio, la naturaleza del grupo X radical anion distonico
seria la responsable de favorecer un mecanismo u l] Sand
otro, permitiendo al sustrato dar acople radical-

radical o radical-anion mediante una reaccion
fotoquimica.

Esquema 2

C- mclamon N-ciclaciéon

! Rossi, R. A.; Pierini, A. B.; Pefiéfiory, A. B. Chem. Rev. 2003, 103, 71-167.
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La asociacion de colorantes a albumina de suero humana (HSA) ha sido ampliamente
estudiada [1,2] por distintos métodos; sin embargo muy pocos estudios han sido
realizados comparando los resultados obtenidos por distintas técnicas. En el presente
trabajo, se presentan un estudio de la asociacion de calceina a HSA evaluada a partir de
medidas espectroscépicas (efecto de HSA en el espectro de absorcion y fluorescencia
del colorante), estudios calorimétricos (titulacién calorimétrica isotérmica) y de
separacion fisica (microcentrifugacion). Los resultados obtenidos por las distintas
técnicas son compatibles con un modelo de asociacion a sitios, permitiendo evaluar la
constante de asociacion para el proceso de union obteniéndose valores similares por las

distintas técnicas.

Los autores agradecen a Fondecyt (Proyectos 1095036 y 1070285) el financiamiento
otorgado para la realizacion de este trabajo. C. Calderon agradece a Conicyt por un beca
de doctorado

1- Alarcon, A., Edwards, A. M., Aspée, A., Moran, F. E., Borsarelli, C., Lissi, E.,

Gonzalez-Nilo, D., Poblete, H., Scaiano, J. C. Photochem. Photobiol. Sci. 2010, 9,
93-102.
2- Qin, C., Xie, M. X., Liu, Y., Biomacromolecules, 2007, 8, 2182-2189
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The main objective of this study was to evaluate the photo-Fenton process, occurring in
media of high salt concentration, acting in the degradation of aromatic fraction of oil
trapped in natural sand. In the case of a multi component mixture, the technique used
for analysis was synchronous fluorescence spectroscopy, in addition measures pH,
intensity of solar radiation and temperature of samples during treatment. Mean values of
physicochemical parameters monitored during treatment of sand contaminated with oil
it were the pH around 5; average temperature in samples of about 30°C and intensity of
sunlight in the period was around 200 W/m?. By the integrated area of fluorescence, we
observed that treatment involving sunlight without addition of peroxide in saline
medium reduced by 27% the intensity of fluorescence of aromatics. Considering the
treatment with the addition of oxidizing agent in saline, without radiation, the
fluorescence was reduced by 44%. However, the action of sunlight in synergy with the
peroxide on the contaminants caused a decrease of fluorescence corresponding to the
degradation of aromatic fraction of oil in the sand in about 70%. Solar radiation
involved in photo-Fenton process contributed to adjustment and control of pH in more
acidic conditions less favorable to Fenton process (no light). The addition of 0.8 M or
0.08 M ferrous sulphate in saline middle, serving as a natural increase of iron in the
sand, resulted in an increased 79% and 63% for the degradation of aromatic compounds
in oil, whereas the iron endogenous, in the approximate concentration of 1.53 ppm
(0.003M) was sufficient to decrease the fluorescence by 68%. Regarding the integrated
area of fluorescence spectra, reduced 67% when the photo-Fenton process occurred in
saline with added 0.8 M iron sulphate. When the treatment of contaminated sand
occurred in the presence of endogenous iron, the degradation of aromatic crude oil it
was so slight, reducing only 29% of the area of fluorescence. It was concluded that the
photo-Fenton treatment could be used in the remediation of environments impacted by
oil spill, conducted with low concentrations of iron ions, preferably natural iron,
because the high acidity of the medium is likely to impact further environment. In the
case of aquatic environments with high concentrations of dissolved salts, ferrous sulfate
could be added, but always carefully to use the lowest concentration of reagents seeking
better efficiency, lower cost and mitigation of environmental impact.

Acknowledgments: CAPES, CNPq e Fundacdo Araucéria.
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Aminoquinolinas sdo moléculas luminescentes que apresentam potencial
aplicacdo no sistema neurolégico. A coordenacdo destas moléculas a complexos
polipiridinicos de Ru(ll) podem aumentar a biodisponibilidade destas moléculas no
meio fisioldégico. Também a liberacdo destas moléculas pela técnica fotoquimica pode
tornar estes complexos potenciais candidatos a sistemas de entrega seletiva e controlada
destas moléculas no meio fisioldgico de forma que possam ser administrados a doses
menores, diminuindo assim a toxicidade e aumentando sua biodistribuicdo. As
propriedades luminescentes desses compostos possibilitam sua aplicagdo como sondas
bioldgicas permitindo o mapeando do local de entrega da molécula e permitindo assim a
atuacdo como diagndstico. Neste trabalho pretendemos sintetizar, caracterizar e avaliar
as propriedades fotoquimicas e fotofisicas de uma série de complexos polipiridnicos de
Ru(I1) coordenados a aminoquinolinas do tipo cis-[Ru(phen),(Amq)2]** (complexo 1).
Complexo 1 foi preparado pela substituicdo de dois ligantes cloreto em cis-
Ru(phen),Cl, pela Amg sob refluxo e agitacdo constante em solucdo &gua/etanol. Este
complexo apresenta solubilidade em agua (solucGes tampdo: fosfato, pH 7,02; KCI/HCI
pH 2,21), absorcdo intensa no visivel (Amax = 476 nM, €max = 10000 mol™.L.cm™)
atribuidas a bandas de MLCT (Ru — phen/amq) pela comparacdo com sistemas
homologos e por célculos de OM usando a teoria funcional da densidade dependente do
tempo (TDDFT), e luminescéncia intensa a 412 nm atribuida ao ligante amg. A
irradiacdo do complexo [Ru(3amq)z(phen),]** com luz de 420 nm levou a liberacéo da
amgq que foi confirmada por técnicas espectroscopicas (UV-vis, 'H RMN) e
eletroquimicas (voltametria ciclica). A liberacdo fotoquimica da amqg também foi
acompanhada por técnicas de luminescéncia no estado estacionario. Nestes
experimentos a irradiacdo do complexo com luz de 420 nm em meio aquoso (pH 7,4
tampéo fosfato) levou a um aumento significativo na intensidade relativa das emissoes a
412 nm coerente com a presenca da amg livre (Amax = 412 nm). Os resultados obtidos
até o momento sdo importantes para a entrega seletiva e controlada da Amg no meio
fisioldgico.
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Los tioles son un grupo de sustancias extraordinariamente eficientes como
antioxidantes. Los biotioles protegen a las células contra las consecuencias de los dafios
inducidos por radicales libres. Los seres vivos estan continuamente expuestos en el
medio ambiente a numerosos compuestos que contienen tioles y los disulfuros
derivados, como por ejemplo los tioles presentes en alimentos como el ajo y ciertos
pescados.

Sin embargo, por oxidacién de los tioles a nivel celular, se forman especies del azufre
que a su vez pueden oxidar y posteriormente inhibir la actividad de ciertas proteinas y
enzimas.

Estas especies quimicas son conocidas como especies reactivas del azufre (Reactive
Sulfur Species, RSS) e incluyen radicales centrados en el azufre, disulfuros, disulfuros
S-oxidos y acidos sulfinicos y sulfénicos [1,2].

El estudio de las reacciones de los tioles en medios restringidos, como inmovilizados
sobre superficies de silice, podria resultar una aproximacion interesante al estudio de la
reactividad y comportamiento de los RSS en medios controlados.

En este trabajo se derivatizaron particulas de silice (gel de silice y silice pirégena) con
3-mercaptopropiltrimetoxisilano (MPTS) [3] generandose la silice modificada (Sil-SH)
con el objetivo de utilizar la matriz de silice como soporte para estudiar la capacidad
antioxidante de los tioles.

Las RSS fueron generadas a partir de los tioles quimisorbidos por reaccion con agentes
oxidantes como el radical sulfato, generado por fotolisis de soluciones acuosas de
N&zSzOs.

Se realizaron experimentos de laser flash fotolisis (Aexc 266 nm) y se obtuvieron los
espectros de absorcion de las RSS formadas a partir del radical sulfato.

[1] Giles, G.1.; Jacob, C., Biol. Chem. 383 (2002) 375-388.

[2] L. Wlodek, Pol. J. Pharmacol. 54 (2002) 215-223.
[3] Arakaki, et al. J. Environ. Monit., 5 (2003) 366-370.
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The photochemistry of polyoxometalates (POMs) is very well known. More than 90
years ago, it was found that the a-Keggin tungstate H3[PW1204] was reduced
photochemically to yield a blue-colored species which was reoxidized by air and other
oxidizing agentst). These so-called “heteropoly blues” have been used for colorimetric
analysis of P, Si, As, and Ge elements and for the determination of uric acid, sugar and
other biological compounds!?.

Since the metal ions in the
oxidized POMs have d°
electronic configurations, the
only absorption band which
occurs is due to the oxygen-to-
metal (O—M) ligand-to-metal
charge transfer (LMCT). On
the other hand, POMs
containing  heteroatoms  or
different metal ions (hetero-
POMs) can modify and/or
enhance these O->M LMCT®!,

®0 ®VW  Ln=Ce,PrNd,Sm,Eu,Gd,Th,Dy
In this work we describe the electronic structure, spin-orbit effects over the bonding
structure and the photoluminescent behaviour of a complete serie of Lanthanide
lacunary Lindqvist-type hetero-POMs!, see figure, [Ln{WsO1s}.]”° with Ln = Ce, Pr,
Nd, Sm, Eu, Gd, Th, Dy, based on DFT and TD-DFT calculations including Relativistic

Scalar and Spin-Orbit corrections within a four-fold symmetry group.
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Humic acid (HA) form micelle-like aggregates in solution with a hydrophobic interior
and hydrophilic periphery. In soil environments, such aggregates can play important
roles in the transport, bioavailability and biodegradability of hydrophobic organic
pollutants. On the other hand, photolysis of HA leads to the formation of a complex
mixture of reactive species. Among these species, singlet oxygen [O; (1Ag)] is argued to
be responsible for the degradation of many organic pollutants.

In this work, the effect of the formation of HA aggregates on the O, (1Ag) lifetime was
Ivestigated. Additional assays were carried out in the presence of hydrophylic (TMPyP)
and hydrophobic (TPP) porphyrins as the sensitizers, and rubrene and NaN3 as the O,
(1Ag) quenchers. Also, the shape and the size of the HA aggregates and sensitizers
location in the aggregates were analyzed by microscope techniques.

All the HA dispersions were made in D,O and the pH range 8.5-10.5. The singlet
oxygen phosphorescence at 1270 nm was detected both in cuvette and in microscope
experiments. In the latter case, the laser beam was focused either on the micelle-like
aggregates or on the bulk phase.

The results showed the formation of micelle-like aggregates above the critical micelle
concentration (cmc = 0.4 g L™, as determined by using the fluorescence probe pyrene).
These aggregates have no uniform size (0.5 - 30 um average diameter). In the presence
of both TMPyP and TPP, microscope images showed that TMPyP is located in the
exterior surface of the aggregates, whereas TPP is mainly inside the aggregates.
Quenching of O, (1Ag) experiments performed in the cuvette showed an increase of 1/t5
with increasing [HA] in the range 0.05-1.6 g L ™. The plot shows two linear regions. The
intersecetion of the two slopes of the straight lines corresponds to a HA concentration
close to the cmc. The same behavior was obtained when TMPyP or TPP were added to
the HA dispersion. Addition of NaN3 (1.0 mM) lead to complete quenching of the O,
(*Ag) at all HA concentrations tested.

Microscope experiments showed that only when TMPyP was used as the sensitizer and
the laser beam was focused on the aggregates, singlet oxygen was detected (t, = 13.6
us).

The environmental consequences of these results are discussed.
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Las sulfonilureas han sido prescriptas, desde los afios 50, como agentes hipoglucémicos.
Los mismos pertenecen a la clase de antidiabéticos orales conocidos como sulfonilureas.
Dichos antidiabéticos son indicados en el tratamiento de la diabetes mellitus tipo 2 y acttan
aumentando la liberacion de insulina de las células Beta del pancreas.', " Actualmente, los
mas utilizados son los medicamentos de segunda generacion, que contienen como
principios activos glicazida, glimeperida, glipizida o glibenclamida". Por otro lado en la
sangre el transporte de diversos compuestos y drogas (acidos grasos, hormonas, bilirrubina,
medicamentos, etc.)" "V se realiza a través de la albtimina de suero humano (HSA). En tal
sentido, se considera de relevancia investigar la interaccion entre la proteina y el sustrato de
interés: gliclazida (Gli) y la posible susceptibilidad a la fotodegradacién del antidiabético
libre y unido a HSA. Dicha interaccion fue investigada utilizando espectroscopia UV-
Visible y de fluorescencia. Los resultados experimentales mostraron que el “quenching” de
fluorescencia de Gli por HSA resulta de la formacion de un complejo Gli-HSA en el estado
fundamental; el quenching estatico fue confirmado por determinaciones de tiempos de vida
y efecto de la temperatura. Asimismo, los parametros de “binding”, Ka y n, fueron
calculados a partir de los resultados de quenching de fluorescencia a 11,5 °C, 17 °C y 37°C
resultado los siguientes valores de Ka: 2188, 2344 y 2951 I/mol, respectivamente. Se
estimaron los parametros termodinamicos AH°, AS° y AGP° a partir de la ecuacion de van't
Hoff, resultando valores positivos de AH y AS, lo cual indica que las interacciones entre
HSA y Gli son predominantemente de caracter hidrofobico. La distancia R (parametro de
Forster) entre el donor HSA y el aceptor Gli fue obtenido de acuerdo a un tratamiento de
transferencia de energia por resonancia.

Por otro lado, se esta estudiando la fotodegradacion de Gli libre y posteriormente
asociada a HSA.

'. Sawada F, Inoguchi T, Tsubouchi H. ,Sasaki S., Fujii M., Maeda Y., Morinaga H. Nomura M., Kobayashi
K. Takayanagi R. (2008) Metabolilsm Clinical and Experimental 57, 1038-1045.

" Remko M. (2009) J. Molecular structure: THEOCHEM 897, 73-82.

"'Wang Yan-ging, Tang Bo-ping, Zhang Hong-nmei, Zhou Qiu-hua, Zhang Gen-cheng (2009) J. Photochem.
Photobiol. B: Biology 94, 183-190.
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SINTESE, ESTUDOS FOTOQUIMICOS E DE INIBICAO ENZIMATICA DO
COMPLEXO CIS-[RU(PHEN),(APY),]** VISANDO A TERAPIA
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Palavras Chave: Complexos de Ruténio, Fotoquimica, Hipo6tese Colinérgica.

A descoberta que aminopiridinas (Apy) desempenham func¢des importantes no
sistema nervoso central (SNC), atuando como blogqueadores de canais de ions K™ e em
varias doencas neurodegenerativas, tém estimulado o interesse na quimica e bioguimica
da Apy. Imobilizar este ligante a um complexo de metal de transigdo tem como
principal alvo construir um sistema de farmaco mais seletivo, menos téxico e mais
eficiente aliado a terapia fotodinamica. Com esses objetivos este trabalho apresenta a
sintese e caracterizacdo do complexo cis-[Ru(phen)a(Apy).]** assim como o estudo
fotoquimico e de inibicdo da enzima da enzima Acetil Colinaesterase com base na
hipbtese colinérgica.

Efetuou-se a sintese do complexo em 4 etapas, partindo do RuCl3.3H,0. O
produto final cis-[Ru(phen).(Apy).](PFs), foi caracterizado por RMN de 'H, (8-9
PPMpnen  3-4ppmnrz), Voltametria Ciclica (Eipgummy = 1200 mV) e de Pulso,
Espectroscopia UV-Vis (banda intensa MLCT em 450 nm (10000)em acetonitrila),
Absorgao no Infravermelho (v = 3600 s NHoest v = 318 s RUN.g, ).

Os estudos fotoquimicos foram realizados com luz continua (420 nm) e
acompanhados pelas técnicas espectroscopicas UV-Vis e Voltametria Ciclica em
acetonitrila e tampdo Tris/HCI pH=8,0. A atividade fotoquimica foi observada pela
formacgéo de dois diferentes complexos a medida que o ligante Apy era liberado em
solucdo, cis-[Ru(phen)a(S)(Apy)]** e cis-[Ru(phen)a(S)-]** (S = acetonitrila ou 4gua).

Os estudos de inibicdo enzimatica foram efetuados com base no método
colorimétrico adaptado de Ellman 1963, onde avaliou-se a potencialidade como inibidor
do complexo frente a enzima Acetil Colinaesterase assim como para o ligante 4Apy
livre e o principio ativo de referéncia Tacrina®. O complexo também teve sua atividade
de inibicdo enzimatica avaliada com a acdo fotoquimica, assim como o estudo da forma
de inibic&o e da influéncia do tempo de incubagdo. Os resultados obtidos mostram que a
taxa de reacdo sem agdo de qualquer inibidor foi de 22,50 umol L™ min™, e para a
adicdo de 3,7 uM de inibidor determinou-se 8,56 pmol L™ min™ para o complexo, 20,56
pumol L™ min? para o ligante Apy livre e 0,27 umol L™ min™ para o inibidor de
referéncia Tacrina®. N&o obsevou-se variacdo na taxa de reacdo no uso de diferentes
tempos de incubacéo, 0, 10 e 60 min para o sistema complexo e enzima.

O complexo estudado tem-se mostrado um eficiente sistema de farmacos
inteligentes, uma vez que tem apresentado boa sensibilidade frente & fotdlise continua,
além do auxilio no sistema de acdo baseado na hipotese colinérgica.
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RUBIADINA: FOTOSENSIBILIZANTE NATURAL Y SU POTENCIAL
APLICACION EN TERAPIA FOTODINAMICA.
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La Terapia Fotodinamica (TFD) se basa en la toxicidad inducida en el tejido tumoral por
accion combinada de un fotosensibilizante (FS) y luz. Rubiadina (1); antraquinona (AQ)
aislada de Heterophyllaea pustulata es un FS cuyas propiedades fotoquimicas y actividad
fotodindmica in vitro fueron estudiadas previamente, con resultados que permiten
considerarla como un buen candidato para la TFD in vivo. En este trabajo se evalla la
potencial aplicacién de 1 en TFD, utilizando en el disefio experimental un modelo de tumor
animal. Para ello ratones hembras Balb/c (20-22 g) portadores de tumores (implante
subcutéaneo de la linea celular LM-2: 1x10° células/ml contenida en 0,1 ml de buffer fosfato
estéril), con un diametro externo de 5-6 mm fueron separados en cuatro grupos, recibiendo
cada uno de ellos, diferentes tratamientos. Grupo A: animales con tumor que recibieron una
administracion intraperitoneal (IP) de 1 (80 mg/Kg, dosis no toxica)* e irradiacion de los
tumores a las 24 y 48 hs post-inyeccion, correspondiente al tiempo de acumulacién y
permanencia del compuesto en el tumor®. Para ello el &rea que contenia el tumor fue
iluminada por una l&mpara actinica (TL 20 W / 03, Philips), que emite en la region del UV-
Visible (380-480 nm) con un maximo de emision a 420 nm, a razon de 2 J/cm? (50 minutos)
por cada sesion. Grupo B: animales con tumor que recibieron inyeccion IP de 1 y fueron
mantenidos en oscuridad. Grupo C: animales con tumor que solo recibieron iluminacion.
Grupo D: animales con tumor que no recibieron ningun tratamiento. La regresién del tumor
fue analizada mediante la medicién del mismo en tres dimensiones usando calibre y en base
a la siguiente ecuacion: V = L x W x H x 0.5636 segun literatura®, donde V es el volumen
del tumor, L, W y H se refiere a la longitud, ancho y altura del mismo respectivamente. La
medicion del tumor fue llevada a cabo durante 10 dias luego del tratamiento. Los resultados
demostraron que los tumores de los animales de los grupos B, C y D incrementaron su
tamafio en el periodo de observacion y la diferencia entre los tres grupos no fue
estadisticamente significativa. En contraste, un 84% de los animales del Grupo A mostr6
resultados alentadores. ElI 50% presento regresion total del tumor més alla del periodo de
observacion. ElI 34% no sufri6 modificaciones respecto al tamafio inicial del tumor y
solamente en un 16% el tumor se desarroll6 de manera similar a los controles. Los
resultados preliminares anteriormente expuestos, sefialan a 1 como un promisorio FS
natural para su aplicacion en TFD y sobre el cual, se continuaran profundizando los estudios
para determinar su potencialidad terapéutica.
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INFLUENCE OF LIPIDS DOMAINS IN THE VESICLE-VESICLE FUSION
PROCESS.
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In the last years a lot of studies about the “phenomena” of fusion vesicle has been
developed, to understand the intra cell transport phenomena, exocytosis and specially to
optimize the fusion process of vesicles used as drug or genetic material carriers. The
lipids composition and the physicochemical properties of the lamella would play an
important role in this fusogenic process. Some of the properties that influence this
process are the lipid packing, the curve grade, the defect on the external layer and
changes in the fluidity of the membrane. In this context the present work intends to
study the fusion phenomena in vesicle-vesicle models, trying to relate if the presence of
microdomains or defects, mediated by minute changes of the composition affects the
fusion process.

In order to determining the efficiency of the fusion in models systems, in which their
physicochemical properties have already been described (data not shown), the
diminution of the relation excimer/monomer of probes derivate from pyrene was
measured. In the carrier vesicle the pyrene shows a major excimer-monomer ratio and
by fusing and diluting this ratio decreases. This diminution is proportional to the
efficiency of the fusion.

A lipids ternary mixture system, DPPC:DOPC:CHO, was used to determine the
fusogenic efficiency. Our data shows that even in absence of fusogenic agents there is a
vesicle fusion with efficiency of approximately 50%. Growing concentration of
cholesterol affects such efficiency, showing a non-monotonic behaviour. It can be noted
that the concentration of cholesterol in which super lattice theory predicts a major
proportion of ordered domains and by which a higher rise defects, its presents the higher
fusion efficiency of the studied model. These results could indicate that the presence of
defects in the lateral order of lipids plays an important role in the fusion process.

This work was support by FONDECYT N° 11090443 (Proyecto Iniciacién F.Cuevas)

66


mailto:fcuevasc@santotomas.cl
mailto:laguilar@ucv.cl
mailto:psotomay@ucv.cl

P30

ELECTRON TRANFER FROM EDTA TO TRIPLET STATES OF PTERINS
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Pterins, a family of heterocyclic compounds, are present in biological systems in
multiple forms and play different roles ranging from pigments to enzymatic cofactors for
numerous redox and one-carbon transfer reactions.' Upon excitation with UV-A radiation,
pterins are able to photoinduce DNA damage. The mechanism involved in this process was
proposed to be an electron transfer with the subsequent formation of the biomolecule
radical cation and a pterin radical anion. In this mechanism the photosensitizer is not
consumed. In contrast, it has been suggested that some pterins in the presence of electron
donors undergo photoreduction, yielding the corresponding dihydropterin derivative, which
in turn is reduced to a tetrahydropterin."

The present work is aimed to get a better understanding of photoinduced electron
transfer mechanisms wherein 6-methylpterin  (Mep) act as photosensitizers and
ethylenediaminetetraacetate (EDTA) act as electron donor (D). The experiments were
performed in slightly acidic aqueous solution under UV-A radiation. We investigated the
production of H,0O,, the effect of dissolved O, in the efficiencies of the processes and the
experimental conditions needed to achieve photoreduction of Mep.

Under anaerobic conditions, Mep in the presence of EDTA undergoes
photoreduction, yielding 6-methyl-7,8-dihydropterin (H,Mep). However, in air-saturated
solutions this reduction does not take place; instead of that, the Mep radical anion reduces
O, into superoxide radical (O,"), which eventually dismutates into H,O,. Experiments in
the presence of selective quenchers suggested the participation of Mep triplet state as
electron acceptor. The specific mechanism proposed for these photosensitized reaction is
summarized in Equations 1-7.

Mep —— 5 ‘Mep* (1)

'Mep* —————— 5 Mep* )

*Mep* + 0, ——— > Mep + 0, ?3)
*Mep* + D ———> Mep  +D" (4)
Mep~ + D" —————> H,Mep + D(-2H) (5)
[Mep™ + D] ——————> [HMep" + D(-H)] (5a)
[HMep' + D(-H)] ———— > H,Mep + D(-2H) (5b)
Mep™ + 0 ——> Mep + 0, (6)

2 HJr +2 02.7 —_— HZOZ + 02 (7)

" Kappock T.J. and Caradonna J. P. Chemical Reviews, 1996, 96, 2659.
! Kritsky, M. S.; Lyudnikova, T. A.; Mironov, E. A.; Moskaleva, I. V. J. Photochem. Photobiol. B 1997, 39, 43.
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Folic acid (FA) is a vitamin that participates in several metabolic pathways. Its chemical
structure consists of a pterin ring system, a p-aminobenzoic acid portion, and the amino
acid glutamic acid. Interest in the photochemistry of FA has increased since it was
demonstrated that, in human beings, UV-A exposure causes its degradation." Moreover, it
has been proposed that human skin pigmentation is a mechanism of defense that prevents
photolysis of folic acid.? Upon UV-A irradiation in the presence of O, FA is broken and
oxidized yielding 6-formylpterin (Fop) and p-aminobenzoyl-glutamic acid (PABA-Glu) as
products. It has been observed that when an air-equilibrated aqueous solution of FA is
irradiated, the rate of reactant oxidation increases as a function of irradiation time.>* In
spite of the importance of the photochemical reaction, the mechanism of this accelerated
process remains unknown.

In this contribution we present a study of the photooxidation of FA in the presence of
aromatic pterins. The experiments were performed under steady UV-A irradiation in air-
equilibrated aqueous solutions at pH in the range 5-6. The irradiated solutions were
analyzed by spectrophotometry, HPLC and determination of H,O,. Additional experiments
were carried out in the presence of triplet state quenchers and superoxide dismutase.
Evidence obtained indicates that aromatic pterins photoinduce the oxidation of FA. Results
suggest that electron transfer from FA to the photosensitizer takes place. The FA radical
cation yields oxidized products, whereas photosensitizer radical anion reduces dissolved O,
to form O,", which finally generates H,O,. In the light of the overall data obtained, the
mechanism shown in the scheme is proposed to explain the autoacceleration of the FA
photolysis.

hv

FA Fop + PABA-Glu
FA-+_02/’
.- hv
Fop ~_H0,
3 02 OZ 1
Fop” Fop”
P ISC P
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SURVIVAL.

P. M. David Gara? N. I. Garabano™*, M.J. Llansola Portolés?, A. Rubert?, D. O.
Martire®, O. R. Casas', V.N. Sanchez*, M.C. Gonzalez? y M. L. Kotler*®.

! CITOMA-CIO La Plata, Av. 60 N° 480 (1900) La Plata, Argentina. dgara@inifta.unlp.edu.ar

2 INIFTA, FCE, UNLP, CC16 Suc 4 (1900) La Plata, Argentina. gonzalez@ inifta.unlp.edu.ar

¥ Dpto. Qca. Biol., FCEN, UBA, 4 Piso, Pab. 11 (1428) Capital, Argentina, kotler@qgb.fcen.uba.ar
* Inst. de Biol. Cel.y Neurocs, FMed., UBA, Paraguay 2155 (1121) Capital, Argentina

Keywords: reactive oxygen species, silicon nanoparticles, X-ray irradiation.

Silicon nanoparticles (Si-NP) of 1-10 nm size show strong photoluminescence due to
quantum confinement, being wavelength emission dependent on size and surface coating.
Their strong luminescence and photostability make them excellent candidates as specific
markers in biological environments for “in vitro” and “in vivo” applications. In the present
work we study the incorporation of Si-NP to tumor cells, its cytotoxicity and the effect of
ionizing radiation on the Si-NP properties and reactive oxygen species (ROS) generation.

Agqueous suspensions of derivatized and naked Si-NP were irradiated with X-rays (electron
linear accelerator Varian Clinac, 4 MeV). The absorbed doses were similar to those used in
patients with a standard fractionation scheme. Irradiation increased oxidation and
decreased the size of Si-NP.

The ability of NP-Si to generate reactive ROS and its steady-state concentration were
determined following the consumption of specific probes by HPLC. It was observed that
ROS generation was of a higher magnitude order in the presence than in the absence of
NP-Si.

The incorporation of naked and derivatized NP-Si to rat glioma C6 cells was demonstrated
by microscopy and spectrofluorometry at different incubations times. Subcellular
localization of Si-NP was determined by using fluorescent dyes that specifically stain
mitochondria (Mitotracker Red CMXRos) and lysosomes (LYSO Tracker Red DND99).
Both types of NP-Si were early localized in lysosomas.

Si-NP cytotoxicity was determined both in the presence and absence of ionizing radiation
by morphological analysis and cell viability measurement (Neutral Red, Crystal Violet and
LDH). The morphological evaluation showed signs of cellular stress with necrotic
characteristics at 50ug/ml, in agreement with viability tests. When cells with Si-NP were
irradiated with 1Gy, the decrease in cell viability was approximately 40% (20% higher
than the corresponding to 2Gy).

The ability of Si-NP incorporated into C6 cells to generate ROS by irradiation was studied
employing the DCFH-DA probe. It was observed that ROS generation is a function of
both, Si-NP concentration and irradiation doses.
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UV radiation induces damages to the DNA molecule and its components through
photosensitized reactions. Among these processes, photosensitized oxidations may
occur through electron transfer or hydrogen abstraction (type I mechanism) and/or the
production of singlet molecular oxygen (*O,) (type Il mechanism). Lumazines are an
important family of heterocyclic compounds present in biological systems as
biosynthetic precursors and/or products of metabolic degradation.

To evaluate the capability of lumazines to act as photosensitizers through type |
mechanism, we have investigated the oxidation of 2’-deoxyadenosine 5’-
monophosphate (dAMP) photosensitized by lumazine (pteridine-2,4(1,3H)-dione; Lum)
in aqueous solutions under UV irradiation. The photochemical reactions were followed
by UV/VIS spectrophotometry, HPLC, electrochemical measurement of dissolved O,
and an enzymatic method for H,O, determination.

Mechanistic analysis indicates that the acid form of Lum (pH=5.5) photoinduces the
degradation of dAMP by an electron transfer process. In this mechanism, the excitation
of Lum is followed by an electron transfer from dAMP molecule to the Lum triplet
excited state, leading to the formation of the corresponding ion radicals (Lum™ and
dAMP™). In the following step, the electron transfer from Lum™ to O, regenerates Lum
and forms the superoxide anion. The latter may disproportionate with its conjugated
acid (HOy") to form H,0, or react with JAMP™" to regenerate dAMP.

In contrast, no evidence of a photochemical reaction induced by the basic form of Lum
(pH 10.5) was observed.

References.
Foote, C. S. Photochem. Photobiol. 1991, 54, 659
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Photobiol. A: Chem. 2008, 200, 282
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Diante da busca por novas fontes renovaveis de energia, a energia solar se mostra
uma forte alternativa e a tecnologia de pigmentos fotossensiveis, um desafio. Assim, 0s
complexos de manganés (I) tém sido alvo de muitas pesquisas, devido a variacdo de seus
estados redox, a reatividade quimica e suas propriedades fotoquimicas e fotofisicas. Na
pesquisa por novos centros metalicos iniciamos estudos com complexos de molibidénio (0).
Neste trabalho, é descrito a sintese, caracterizacdo, propriedades espectroscopicas e
fotoquimicas do complexo fac-Mo(CO)s(phen)(imidazol), 1,10-fenantrolina (phen).
Calculos teoricos a nivel de DFT também foram realizados para validar os resultados
experimentais. O complexo fac-Mo(CQ)3(phen)(imidazol), foi obtido a partir do complexo
precursor Mo(CO)s. A coordenacdo com a phen foi confirmada por espectroscopia de IV
em CH3CN, onde as bandas referentes as carbonilas sdo alteradas devido ao abaixamento de
simetria de O no complexo hexacarbonil (2004, 1973 e 1952 cm?) para ¢s no complexo
facial tricarbonil (1892 e 1779 cm®). O espectro de absor¢do em CH3CN do complexo
tricarbonil apresenta uma banda em 504 nm. O complexo formado apresentou reagédo
térmica pronunciada, com alteracdo de coloracdo de roxo intenso para amarelo quando
mantido no escuro em solventes coordenantes e na auséncia total de luz e atmosfera de N»,
caracterizada espectroscopicamente. O estudo cinético avaliado tanto por UV-vis quanto 1V
mostrou o desaparecimento da banda em 504 nm; 1892, 1779 cm™, para 460 nm; 2010,
1898, 1877 e 1829 cm™. Sugerindo a formacao de uma nova espécies. O espectro de RMN
em CD3CN apresentou os sinais referentes aos prétons do imidazol em 6.27, 6.66 e 7.13
ppm além dos prétons da espécie gerada térmica e fotoquimicamente em 7.02 e 7.57 ppm,
indicando a formacdo de uma nova espécie contendo o ion imidazolato. Os estudos
fotoquimicos realizados com irradiacdo em 420 nm levaram a formagdo dos mesmos
produtos obtidos termicamente, mas com tempo de reacdo inferior (60% em 2 horas e 71%
em 10 minutos de irradiacdo). As geometrias das espécies formadas durante 0s processos,
térmico e fotoquimico, foram otimizadas usando calculos computacionais de DFT e
confirmaram 0 mecanismo para a reacdo térmica e fotoquimica descrito abaixo. Os
dados sdo relevantes para possivel aplicacdo deste complexo em reagdes de
transferéncia de elétrons.
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The generation of superoxide radical anion O," from tetra(4-carboxyphenyl)porphyrin
(TCPP) adsorbed on TiO; in DMSO and irradiated by visible light was studied using
EPR spectroscopy and 5,5-dimethyl-1-pyrroline-N-oxide (DMPQ) as spin trap. A
chemical filter was used to remove light with wave lengths >500 nm. A multiline EPR
spectrum was observed, characteristic of a mixture of two adducts, the first
corresponding to DMPO-0," and the second to the so-called nitroxide-like radical.
Hyperfine coupling constants determined for the DMPO-O," adduct are: ay=14.1 G,
an"=10.8 G and ay'=1.4 G, and for the nitroxide-like radical adduct ay=14 G. An
increased intensity of the EPR lines corresponding to the nitroxide-like radical adduct
was observed under irradiation without chemical filter, which suggests a possible
DMPO-0," decomposition. No singlet oxygen could be detected by EPR spectroscopy
using 2,2,6,6-tetramethyl-4-piperidone (TEMP) as spin trap and by chemical trapping

using anthracene as the trap.
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In the fast-developing field of nanotechnology, Au nanoparticles have served as a
versatile platform for exploring many aspects of basic science. Metalic nanoparticles
have been modified by a great deal of organic functional groups to stabilize them*.The
great interest in the development of those systems led us to synthesize macrocyclic
phthalocyanine ligands protect Au nanoparticles. To obtain stable SPc-protecting Au
nanoparticles we focussed on gold nanoparticles formed through multidentate ligation
using the macrocyclic phthalocyanine thioester derivative tetrakis[(3-acetylsulfanyl)-
propoxy]phthalocyaninatozinc(ll) (SPc)? from by ligand-exchange reactions from
citrate-protected Au nanoparticles according to the Slot® method. After ligand
exchange, the nanoparticles became insoluble in water though soluble in N,N-
dimethylacetamide thus indicating that ligand exchange was accomplished. The
functionalized Au nanoparticle have suitable properties for singlet oxygen
photoproduction as second generation photosensitizer for photodynamic therapy (PDT).
The visible absorption spectrum of the Pc-coated gold nanoparticle shows a typical Au
plasmon bandwith at 525 nm and a Q-band at 693 nm corresponding to phthalocyanine-
coordinated Au nanoparticle. Transmission electron micrographs of the Citrate-capped
Au nanoparticles ranging between 7 and 26 nm are consistent with those previously
reported by several groups.
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TEM images of Citrate-capped Au nanoparticles (scale:100nm)

s, L.D. Rep. Prog. Phys., 1994, 57, 603,.2. Garcia Vior, M.C. Tetrahedron Lett., 2009, 50, 2467,.3. Slot, J.W. Eur.J.Cell.Biol.., 1985, 38, 87.
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Confocal microscopy is an optical imaging technique used to increase optical
resolution and contrast of a micrograph by using point illumination and a spatial
pinhole to eliminate out-of-focus light in specimens that are thicker than the focal

m-[l]
The method of image formation in a confocal microscope is fundamentally different
from that in a conventional wide-field microscope in which the entire specimen is
bathed in light from a mercury or xenon source, and the image can be viewed directly
by eye. In contrast, the illumination in a confocal microscope is achieved by scanning
one or more focused beams of light, usually from a laser, across the specimen. The
images produced by scanning the specimen in this way are called optical sections. This
refers to the noninvasive method of image collection by the instrument, which uses light
rather than physical means to section the specimen.
Using this described technique, in the present work was studied poly(fluorene)
derivatives, poly[9,9-dioctylfluorenyl-2,7-diyl)-co-1,4-benzo-{2,1°-3}-thiadiazole)] and
Poly[9,9-di-(2-etillhexil)-fluorenil-2,7-diil] end capped with 2,5-difenil-1,2,4-oxadiazol
sorbed onto two different cellulose fibers: one without previous treatment and other
treated with a silane surface modifier. It was possible to verify point-to-point how the
probe was distributed and quantify detailed the emission intensity. Since the confocal
microscopy is enabled to automate the collection of threedimensional (3D) data in the
form of Z-series, it was also studied the polyfluorenes distribution in Z-axes of fiber.
The optimization of time sorption was obtained measuring the fluorescence intensity of
emitting polymer solution during the sorption, since a decrease in solution concentration
indicates an increase of polymer sorption. The sorbed material was also characterized
by epifluorescence and scanning electronic microscopy. Using epifluorescence
microscopy a uniform emission was observed for both samples and no significant
difference in emission occurred.

Work supported by FAPESP, INEO.
[1] E. Lang, J. Baier e J. Kohler, J. Microsc., 222, 118 (2006)

[2] Methods in Molecular Biology, vol. 122: Confocal Microscopy Methods and
Protocols Edited by: S. Paddock Humana Press Inc., Totowa, NJ.
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Riboflavin (RF), commonly called Vitamin B,, can act as a photochemical sensitizer,
provoking the photodegradation of molecules that do not absorb visible light. In
aqueous solutions and in the presence of oxygen, RF leads to substrate oxidation
through generation of singlet oxygen (type 1l mechanism) and via radical species (type |
mechanism). RF-Trp photoproducts are toxic to human and mouse tumour cells. In a
previous work performed by our group, we studied the photochemical and
pharmacokinetic properties of flavins esters (FE). The results showed that flavin esters
are more stable to visible light irradiation than RF. The different flavins derivatives
showed important differences in their photochemical and pharmacokinetic properties.
RF, LF and the shorter-chain RF esters were rapidly cleared from the serum, however,
the longer-chain esters exhibited a prolonged retention. Hence, it is important to study
the photochemical behaviour of RF and FE in systems that mimic membrane models,
because it is known that photophysical and photochemical processes in
compartmentalized systems could differ from those in homogeneous medium.

In this work, we study the incorporation of flavinic and indolic derivatives in small
unilaminar vesicles (SUV) of DPPC, and the effect of their incorporation in the
photodegradation rate of indolic derivatives sensitized by flavins.

The incorporation of indolic and flavinic compounds were determinated by different
methods. On the basis of the shift to shorter wavelength of the absorption and
fluorescence bands of indole derivates we can infer that Trp was localized into the
intravesical aqueous phase, while the most hydrophobic indolic compounds (NATE;
NATA, indol-3-acetamide) were localized in the lipid-aqueous interphase. According to
the position of the emission band, RF and LF are localized in the aqueous compartment
of the vesicles. Otherwise, a 20 nm blue shift in the absorption and 2 nm in the
fluorescence spectra, respectively, was observed for TPRF, indicating that it is localized
in the lipid interphase.

The pseudo first order rate constants values for the indole derivatives photodegradation
sensitized by flavins show that when TPRF was used as photosensitizer, the
photodegradation in SUV was greater than in homogeneous medium for all the indole
derivatives.

75



P39
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La fotoirradiacion sensibilizada de los pesticidas fendlicos Bromoxinil (BXN) y
Diclorofen (DCP), bajo condiciones aerdbicas, produce una oxidacion relativamente
eficiente de los mismos en un proceso que incluye también la degradacion del
fotosensibilizador, riboflavina. Los pesticidas elegidos, que solamente absorben luz
ultravioleta, exhiben algunas propiedades quimicas que los diferencian de los fenoles
comunes: BXN posee un valor de pK, extremadamente bajo para la ionizacién del OH
fendlico, mientras que DCP es un compuesto bifendlico, con uno de sus pK,
relativamente bajo también. Un estudio detallado de la cinética y mecanismos,
empleando fotolisis continua de luz visible, deteccion polarografica de consumo de
oxigeno, espectroscopia fluorescente estacionaria y resuelta en el tiempo, deteccion de
fosforescencia resuelta en el tiempo y técnicas de laser flah fotdlisis, indica que las
especies H,O, y oxigeno singlete molecular (Oz(lAg)) son responsables del procesos
oxidativos en ambos pesticidas. Se observo una alta eficiencia y un moderado efecto
micelar sobre la reaccion mediada por Oz(lAg). La fotoirradiacién ultravioleta a 254 nm
degrada el BXN y el DCP con rendimientos cuanticos de 0.18 and 0.05
respectivamente.

Las estructuras quimicas de DCP y muy especialmente BXN resultan de gran interés a
la hora del disefio de pesticidas fotodegradables en condiciones tipicas
medioambientales, es decir en un medio aerébico acuoso ligeramente acido, bajo
fotoirradiacion con luz visible y en presencia de sensibilizadores presentes en cursos de
agua naturales.
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The present work is devoted to the investigation of excited state processes of
macrophotoinitiators of polymerization. As macroprohoinitiator were used BMA-co-
TXa and HMa-co-TXa. Also measurements of low molecular weight analogues were
carried out in order to compare. The concentration of photoinitiators is 2.3.10* M with
reference to thioxanthone moieties. The amines are: Ethyl 4-dimethylaminobenzoate
(EDB), tryethylamine (TEA), 2-(Dimethylamino) ethyl methacrylate (DMAEMA) and
2-(Diethylamino) ethyl methacrylate (DEAEMA). Table 1 summarizes the data
obtained from laser spectroscopy measurements with third harmonic (355nm).

Table 1: Values of triplet lifetime (*to) and bimolecular rate constant (ko).

Compounds/amines EDB TEA DMAEMA DEAEMA
ke M5 [ ky(MEsh | ke (Mts™ ke M5

Thioxanthone 6.5x10° 3.0x10° 1.0x10° 1.0x10°

(to=2.5u5)

BMa-co-TXa 3.5x10° 1.5x10° 8.5x10° 6.5x10°

(to=2.65)

HMa-co-TXa 4.0x10° 2.0x10° 8.5x10° 7.0x10°

(To:2.1MS)

As can be seen in Table 1, %k, of EDB for thioxantone is higher than that of
macrophotoinitiators. Besides that, in all amines used thioxanthone is highest than that
macrophotoinitiators. The values of *k, followed the order: EDB > TEA > DMAEMA >
DEAEMA.

The values of 3kq for macrophotoinitiators are practically the same when compared with
same amine. These results can be used as base in study of photopolymerisation.

(CNPg, FAPESP)
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La albamina del suero humano (HSA) esté involucrada en el transporte de ligandos
en la circulacién sanguinea. Esta proteina une una amplia variedad de drogas,
principalmente en sus dominios Il y 111, haciendo que esté implicada en la distribucion y
efectividad terapéutica (1). En este trabajo estudiamos la uniéon de derivados de 1,4-
dihidropiridinas (DPH) con diferentes sustituyentes en la posicién 4 a la HSA, usando
técnicas espectroscépicas de fluorescencia. Estas drogas son bloqueadoras de los
canales de calcio, por lo cual son ampliamente usadas en el tratamiento de la
hipertension (2). Los estudios de union de las drogas a la proteina HSA se realizaron
usando como prueba fluorescentes el Unico triptdéfano de la HSA (Trp-214), ubicado en
el subdominio 1A (3). Los estudios del efecto del agregado de las drogas tanto en la
intensidad de fluorescencia como en el tiempo de decaimiento mostraron que la
desactivacion de la fluorescencia de la proteina por las diferentes drogas es un proceso
estatico. Las constantes de asociacion son del orden de 10* M™, variando con la
estructura del sustituyente en la posicion 4. La mayor afinidad se encontr6 para la DHP
sustituida con el sustituyente 2,3-diclorofenilo, sugiriendo la importancia de factores
estructurales, en particular interacciones hidrofébicas. Para sustituyentes ionicos la
unién no es afectada por la fuerza idnica, indicando la ausencia de interacciones
electrostaticas. Para todas las drogas estudiadas, la estequiometria de uniéon fue de 1:1.

Experimentos de desplazamiento usando warfarina, la cual se une al subdominio 1A
(4), mostraron que las DHP se unen en este sitio. Las constantes de asociacion
determinadas a pH 4 también sugieren que las drogas se unen en el subdominio I1A. Los
calculos utilizando transferencia de energia de fluorescencia (FRET) dieron una
distancia Trp-droga de 201&, lo que concuerda con la union de las drogas al subdominio
1A de la HSA.

) Kragh-Hansen U.; Tuan Gian V.; Otagiri M. (2002) Biol. Pham. Bull. 25, 695-704

) Pontremoli R.; Leoncini G.; Parodi A. (2005) Expert Rev. Cardiovasc. Theor. 3, 43-50.

®3) Min He X.; Carter D. (1992). Nat. 358, 209-215.

(@) Petitpas |.; Bhattacharya A.; Twine S.; East M.; Curry S. (2001) J. Biol. Chem. 276, 22804-22809.
Financiado por: FONDECYT 1070123, beca doctorado CONICYT, proyecto doctorado
CONICYT AT-24090003.
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Los complejos de metales del grupo del platino, particularmente Ru(ll), Os(I1), y Re(l)
han despertado un gran interés debido a sus fuertes absorciones en la region visible del
espectro, a su buena estabilidad fotoquimica, eficiente luminiscencia y a sus estados
excitados (generalmente causantes de la luminiscencia) de transferencia carga desde el
metal y hacia el ligando (MLCT), de vida relativamente larga. Este interés esta basado,
en parte, en los esfuerzos dirigidos a disefiar y construir sistemas multicomponentes
capaces de llevar a cabo funciones inducidas por la luz y/6 especies redox que sean de
utilidad préctica, como por ejemplo en el disefio y el uso de materiales luminiscentes
como sondas y sensores.! Algunos ejemplos incluyen fibras 6pticas basadas en sensores
luminiscentes aptos para la deteccion 6 medicion de O, pH, CO,, temperatura o
aplicados en el area de los inmuno-ensayos. Tipicamente la informacion deseada se
puede obtener a partir de cambios en la intensidad, en el tiempo de vida o en la
distribucion espectral de la luminiscencia.

En el presente trabajo se estudia el efecto que tiene la protonacion de la piracina y/6 la
coordinacion de CuX; (X= CI', CF3SO3’) a la misma sobre la luminiscencia estacionaria
y resuelta en el tiempo del complejo (2-piracina)-CO,-Re(CO)3(2,2 bipiridina) con el
objetivo de evaluar su posible aplicacion en la fabricacion de un sensor capaz de
detectar trazas de este metal de transicion y/6 medir el pH de una solucidn. Los efectos
que tiene la protonacion y/é la coordinacion de Cu(CF3;S0Os), sobre la luminiscencia del
complejo pzCO,Re(CO)3(bpy) son muy marcados: se observa un aumento de la
intensidad de emisién (unas 20 veces) y un corrimiento del maximo de emision a
longitudes de onda menores. En experimentos de flash fotolisis con Ae = 351nm,
cuando se excita opticamente al complejo Pyr-CO,-Re(CO)s(bpy) se observa, a tiempos
cortos (35 ns después del pulso del laser) el espectro del estado excitado de
transferencia de carga del metal al ligando MLCT(Re—bpy). El decaimiento de este
transiente es biexponencial, siendo el proceso correspondiente al tiempo mas corto, el
de mayor peso en los factores pre-exponenciales. Cuando el mismo experimento se
lleva a cabo en presencia de Cu(CFsSOs), 6 H', en condicioines de saturacion de los
grupos acinicos de la piracina, el espectro del transiente observado es similar al que se
observa en ausencia de Cu(CFsSO3), 6 H, aunque ahora el decaimiento es
monoexponencial y ha desaparecido el proceso répido (correspondiente al estado
excitado MLCT(Re—bpy)), quedando solo el transiente de vida mas larga. Este
transiente puede ser asignado a una transferencia de carga del Re al grupo carboxilato
(MLCT(Re—>pzCOy)). Estos resultados concuerdan muy bién con los obtenidos de los
decaimientos de la emision resuelta en el tiempo.
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A partir de las hojas y tallos de Heterophyllaea pustulata Hook. f. (Rubiaceas) se han
aislado principalmente derivados antraquindnicos™ 2, cuyas propiedades fotosensibilizantes
han sido establecidas por nuestro grupo de trabajo® . Asimismo, hemos demostrados que
las antraquinonas (AQs) predominantes serian las responsables del efecto fototoxico de este
arbusto®, ya que provoca dermatitis y ceguera en los animales que la ingieren y se exponen
a la luz solar; razén por la cual, se la conoce popularmente como “cegadera” en las regiones
donde habita. Esto es, en la zona cordillerana del NO argentino (2500 y 3000 m. s. m.)

En esta trabajo informamos la purificacion e identificacion de una AQ presente solo en las
raices de H. pustulata: o-metil éter de lucidina, y se determiné su capacidad para generar
anion superoxido (O;) in vitro cuando es expuesta a la luz UV (fotosensibilizacion Tipo I).
Para ello, se utilizé un ensayo fotobiol6gico indirecto que evalla la reduccion de Nitroblue
Tetrazolium (NBT) a azul de formazén, por accion del O, producido por leucocitos
humanos (2 x 10° cél/ml) en presencia de un agente oxidante (AQs), bajo condiciones de
oscuridad y radiacion UV (380-480 nm). Esta AQ se ensayo a dos concentraciones
diferentes: 10 y 20 pg/ml por duplicado, disuelta en PBS con DMSO como co-solvente
(1%). Se incluyeron controles celulares por duplicado, que junto a las muestras fueron
incubados a 37 °C durante 30 min, bajo las dos condiciones experimentales (oscuridad y
radiacion). Se midio la absorbancia del azul de formazan generado en el interior de los
leucocitos por espectrofotometria UV-Visible (A= 575 nm). El incremento en la produccion
de O, respecto al basal (control celular, 100 %) se expreso en porcentaje.

Segun los resultados obtenidos, w-metil éter de lucidina estimula levemente el metabolismo
oxidativo de leucocitos, ya que en oscuridad se observo un aumento en la generacion de Oy
‘del 24,3 + 0,2y 357 £ 0,3 %, a 10 y 20 pg/ml respectivamente. Bajo radiacion, la
produccion de este anion sufri6 un importante incremento a las dos concentraciones
ensayadas: 83,3 + 0,1y 88,3 £ 0,2 %, respectivamente; lo que implica una fotoestimulacién
del metabolismo oxidativo.

En conclusion, se demostro que w-metil éter de lucidina produce fotosensibilizacion Tipo |
in vitro, la cual es directamente dependiente de la concentracion utilizada.

Bibliografia:

1. SC Nufiez Montoya, AM Agnese, C Pérez, IN Tiraboschi, JL Cabrera. (2003) Phytomedicine 10, 569-574.
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In this communication are presented results of a comparative study involving the
photocatalytic degradation of paracetamol (N-(4-hydroxyphenyl)-etanamide) - a drug
with analgesic properties and high hepatotoxic potential, using the titanium oxide P25
and a composite based in the association between titanium oxide and zinc
phthalocyanine (Machado et al., 2008; Machado et al., 2004). In the essays, the effluent
to be treated (4 L of an aqueous solution containing 10 ppm of paracetamol) was
circulated by an annular borosilicate glass reactor with a flow rate of 1345 mL'min™. A
mercury vapor lamp, high pressure, 400 W, was placed inside. The catalysts studied ((1)
Evonick-Degussa TiO, P25, and (2) TiO,/Zinc Phthalocyanine composite at 2.5%
(Machado et al., 2008; Machado et al., 2004)) were used at the concentration of 100
mg'L™. The experiments were done by adding different concentrations of H,0, at 30%.
In all ensaios, the pH of the reaction medium was adjusted to 3.00, and the reaction time
limited to 120 minutes. Aliquots were collected at 20 minutes intervals and analyzed in
terms of total organic carbon (TOC) and H,O, consumption. The methodology used to
estimate the quantum yield of hydroxyl radical production (®(HO')) was described in a
previous work (Machado et al., 2008). The TOC reduction during the reaction was of
45% and 40% for a H,0, consumption of 39% and 33%, respectively for (1) and (2), for
an initial concentration of H,O, equal to 8.82 mM — corresponding to 4.00 mL of H,0,
30%. Essays done with (2) varying the added volume of H,O, suggest that the addition
of 0.10 mL'L™ to the effluent is sufficient to warrant a TOC reduction of 42% and a
consumption of H,O; equal to 53%. The results indicate that TiO,/Zinc Phthalocyanine
composite presents a superior photocatalytic activity, since its specific surface area
(between 35 and 42 g/m?) is about 30% lower the value reported for TiO, P25. The
extremely low ®(HO") (1% for the TiO,/ZnPc composite and 6% for TiO, P25) suggest
that the reactions that lead to paracetamol oxidation should involve a much more
complex set of active species and processes. Thus, ®(HO) is not a safe parameter to
define the photocatalytic activity of TiO, and their associations.

Acknowledgement: FAPEMIG, CNPq e Nanobrax.
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En las dltimas décadas se han publicado muchos estudios referentes a las propiedades
farmacoldgicas de derivados de quinoxalin-2-onas. En algunos de ellos se localizan las
quinoxalin-2-onas en el interior de bolsillos proteicos,* donde esta podria participar en
reacciones de transferencia de electrén con residuos de aminoacidos. Sin embargo, hasta
la fecha no hay publicaciones sobre especies transientes generadas por transferencia de
electron fotoinducida desde aminoacidos.

En este trabajo reportamos algunos resultados sobre las fotorreacciones de N-
fenilglycina con derivados substituidos en la posicion 7- de la 3-metil-quinoxalin-2-ona.

H
R N O

P

N
Quinoxalin-2-ones
R =-H; -OCHj; -CHj; -CF3; -CN; -Br; -F

Estos compuestos reaccionan eficientemente con rendimientos cuanticos de
fotoconsumo entre 0,1 y 2,5, sugiriendo reacciones radicalarias en cadena después de
una primera etapa de transferencia de electron fotoinducida. Esta primera etapa de la
fotorreaccion fue confirmada por la identificacion del radical anion de las quinoxalin-2-
onas en experimentos de laser flash fotdlisis en presencia de DABCO y N-fenilglycina y
en experimentos de radiolisis de pulso. Los espectros transientes observados son
practicamente idénticos, confirmando la identidad del par i6n radical y el radical anion
de las quinoxalin-2-onas como la primera especie transiente generada en la
fotoreaccion.
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The continuous increment of energy demand, and the limited accessibility to
traditional sources, drives the development of new materials and devices for solar
energy conversion in one of the most important research area. The solar light absorbed
by organic dyes can start a process that culminates in the generation of electricity when
they form part of a new kind of low-cost solar energy conversion device: dye sensitized
solar cells (DSSCs).

A promising strategy in the design of

highly efficient organic dyes for DSSCs is
the linking of organic electron
donor/acceptor (DA) systems through
conjugated spacers, with the TiO, surface /®/N
anchoring groups (e.g., carboxylate)
integrated onto the acceptor moiety.
Irradiation of these bipolar molecules SSD2 |
generates photoinduced intramolecular
charge transfer states, which can inject
electrons to the TiO, conduction band. The use of long n-conjugated bridges that red-
shift the absorption spectrums facilitate the efficient harvesting of solar energy.
However, the presence of lengthy rod-like structure can lead to aggregation and,
therefore, self-quenching and inefficient electron injection into the TiO,. These
deleterious processes can be avoided, or suppressed, when the dye molecules possess
bulky structural features that impede aggregation.

In this study we synthesized and characterized the bipolar dye SSD2 featuring two
diphenylamino (DPA) groups as donors and a 2-cyanoacrylic acid unit as acceptor, with
a fluorene bridge ensuring efficient DA interactions. This novel dye possesses several
unique features that are potential advantages for application in DSSCs. For example,
SSD2 is composed of two D branches in a molecular structure, which not only increases
the light absorption efficiency but also minimizes dye aggregation. The frontier
molecular orbitals revealed that the highest occupied molecular orbital (HOMO) of
SSD2 is localized mostly on the diphenylamino groups, whereas the lowest unoccupied
molecular orbital (LUMO) is localized on the cyanoacrylic acid units. The energy levels
revealing that both, electron injection into TiO, from the dye’s excited states and dye
reduction by the I'/l3~ couple are exothermic, making DSSC operation feasible.

NC CO,H
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The photophysics of a family benzoxazole and styryl benzoxazoles namely; 2-(4’-R-
styryl)benzoxazole, (R = NMe2, 2’,4’-OCH3, OCH3, CH3, H, Cl and CN) has been
previously investigated in several organic solvents. The absorption and fluorescence
characteristics (such as fluorescence maximum, quantum yield and lifetime) are tuned by
substitution, solvent and protonation. Depending on the substituent, the benzoxazole ring
can be an electron donor (as in the case of R = CN) or an electron acceptor. The protonation
constants of the benzoxazole nitrogen atom, in both the ground and excited state, are
strongly dependent on substitutent, indicating that the basicity of all derivatives (except for
R = CN) increases upon excitation. The trans—-cis photoisomerization quantum yields
depend on the nature of the substituent and the solvent characteristics like polarity and
viscosity. Effects of solvent polarity and viscosity as well as the substituent on both the
fluorescence and the isomerization quantum yields, suggested that the two-deactivation
pathways are competitive. Building on the fact that the benzoxazole excited states have
substantial charge-transfer character, we hypothesized that naphtho- for benzo-ring change
could substantially affect the photophysical properties of these compounds. In addition,
inclusion of a strongly electron donor substituent could also diminish the fluorescence
quantum vyield. In this work we report the results of the study of solvent effect on the
absorptive and emissive characteristics of compounds in the figure:

07N\
=~ (@)
—~——
N= N=
(E)-2-(2-(furan-2-yl)vinyl)naphtho (E)-2-(2-(benzofuran-2-yl)vinyl)naphtho 2-(benzofuran-2-yl)naphtho
[1,2-d]oxazole [1,2-d]oxazole [1,2-d]oxazole

Results obtained employing steady state shows that these naphthoxazole derivatives have
fluorescence quantum yields ranging between 0.02 — 0.8 and a small dependence of the
fluorescence spectra on the solvent polarity. However fluorescence (E)-2-(2-(furan-2-
yl)vinyl)naphtha [1,2-d]Joxazole increases dramatically after irradiation in the presence of
singlet molecular oxygen sensitizer. This result indicates that naphthoxazole derivatives
including a furyl substituent can be used as very sensitive probes to monitor singlet
molecular oxygen in non-polar microenvironments.

Acknowledgements Financial support from FONDECYT (grant 1080410) is gratefully
acknowledged.
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Se presenta un estudio de las propiedades fotofisicas de Violeta de Metileno Bernthsen
(VMB), colorante sintético neutro de la familia de las fenotiazinas, potencialmente apto
para ser empleado como sonda fluorescente y como sensibilizador de diversos procesos
inducidos por luz. Tanto los espectros de absorcidén (de los estados fundamental y
triplete) como los de emisién son altamente dependientes de la polaridad y de la
naturaleza (protica o no prética) del solvente. En solventes aproticos sélo una transicion
seria responsable de la banda observada, en tanto que en solventes préticos la magnitud
de los corrimientos es diferente y aparece una segunda banda. El efecto de solvente
sobre los corrimientos de Stokes no puede interpretarse utilizando los modelos
solvatocromicos usuales. A fin de explicar este comportamiento anémalo se realizaron
estudios tedricos mediante el uso de métodos mecano-cuanticos de primeros principios
(MC) y de dindmica molecular (DM). Se llevaron a cabo estudios de TD-DFT
empleando diferentes funcionales, entre ellos PBEO y B3LYP con bases aug-CC-pVDZ
y 6-311+G(2df,p) empleando un modelo de solvente continuo (IEFPCM). Los medios
simulados fueron fase gaseosa, heptano, acetonitrilo y metanol. Estos céalculos
permitieron asignar las frecuencias de los primeros estados excitados. La transicion de
menor energia en solventes polares es m—n*. Los momentos dipolares de los estados
fundamentales y primer singlete excitado dependen marcadamente de la polaridad del
medio, lo cual podria explicar el comportamiento divergente de los corrientes de Stokes
experimentales con los modelos solvatocromicos. Sin embargo, la aproximacion del
solvente continuo no explica en su totalidad los resultados experimentales. Por ejemplo,
los espectros de absorcion muestran un corrimiento significativo al rojo de la primera
transicién n—n* en metanol respecto de acetonitrilo y con desdoblamiento de la banda,
mientras que los espectros simulados son similares en ambos solventes. Mediante DM
se simuld el solvente discreto metanol caracterizandose puentes hidrogenos persistentes
en el tiempo de naturaleza simple y doble, involucrando el oxigeno carbonilico del
colorante. Célculos de MC sobre instantaneas del sistema equilibrado empleando un
modelo mixto indicaron un fuerte incremento de la fuerza del oscilador para la segunda
transicion m — n* y de fuertes corrimientos al rojo de ambas transiciones m — ¥, en
mejor acuerdo con el experimento. Se racionalizaron los cambios observados mediante
el analisis de NBO de las interacciones con moleculas de metanol.

85



P49
FOTODEGRADAGAO DO POLI(METACRILATO DE METILA, PMMA),
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O estudo de polimerizagbes fotoiniciadas por via radicalar tem sido tema de
inimeras pesquisas. Recentemente, o desenvolvimento de novos fotoiniciadores
incorporados em cadeias poliméricas, denominados de macrofotoiniciadores, esta
recebendo especial atencdo. A natureza macromolecular desses compostos oferece
vantagens quando comparados com os correspondentes analogos de baixa massa molar
(velocidade de migracdo menor, melhora na solubilidade e também a possibilidade de
desenho da macromolécula). Tioxantonas e seus derivados novamente tém sido foco de
interesse devido a suas propriedades de absorcdo caracteristicas no UV proximo. Por
outro lado, devido a seu procedimento sintético, as tioxantonas, permitem modificagdes
em sua estrutura que podem incluir derivados soltveis em meio aquoso e deslocamento
do méximo de sua banda de absorcdo para o vermelho ou azul dependendo dos
substituintes. O objetivo do trabalho é avaliar a fotodegradacdo dos polimeros PMMA,
PEMA, PBMA e PHMA com luz visivel na presenca dos macrofotosensibilizadores
MMA-co-TXA, EMA-co-TXA, BMA-co-TXA e HMA-co-TXA (“macrosensibilizadores”)

A Figura 1 ilustra os gréficos obtidos para a degradacdo dos polimeros PMMA,
PEMA, PBMA e PHMA na presenca dos fotosensibilizadores macromoleculares MMA-
co-TXA, EMA-co-TXA, BMA-co-TXA e HMA-co-TXA, respectivamente. Para a
determinacdo da constante de velocidade de degradacédo (kg) utilizou-se apenas a parte
linear inicial dos graficos da Figura 1 A.

012 f

M /M)-1

Tempo de irradiagéo (min) ’ ! T::mﬂde Ixr?amacéﬂ“:mm) ? ’
A B
Figura 1. (A) Variacdo da massa molar numérica média dos polimeros PMMA, PEMA, PBMA, PHMA na
presenga de TXA em todos os tempos de irradiacdo. (B) Variagcdo da massa molar numérica média dos polimeros
PMMA, PEMA, PBMA, PHMA na presenca de TXA no intervalo de tempo entre 0 e 60 minutos de irradiacéo
(parte linear inicial).

Pode-se concluir que a constante de velocidade de degradacéo (kg) aumenta com o
aumento do tamanho do grupo alquila, seguindo a seguinte ordem: PHMA > PBMA >
PEMA > PMMA.
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In this work we report the synthesis of hydrogels employing visible-light
photopolymerization. A silsesquioxane functionalized with methacrylate and amine
groups (SFMA) was employed as crosslinker/co-initiator to obtain hydrogels, based on
2-hydroxyethylmethacrylate (HEMA) and acrylamide (AAm); safranine O (Saf) was
employed as sensitizer. The source of light was provided by a photoreactor with eighth
LEDs of 530 nm, hydrogels with a high swelling capability were synthesized.

These hydrogels were loaded with different model drugs; the influence of the ionic
character of a specific drug on its release rate from the hydrogel was analyzed. The
following ionic or uncharged dyes were employed to mimic drugs: acridine orange
(AO) as a neutral drug, safranine O (Saf) as a cationic drug, and resorufin (Rf) as an
anionic drug. The release rates of the dyes were investigated by UV-Vis spectroscopy.
A very high amount of the neutral dye could be loaded; the proportion was less but still
significant for the cationic dye and almost negligible for the anionic dye. This means
that the poly(HEMA-co-AAm) hydrogel is not suitable for the loading with anionic
drugs (assuming that the behavior shown by the particular anionic dye used in this study
can be extrapolated to other anionic drug). The significant loading observed for the
cationic dye implies the existence of specific interactions between the cation and
functional groups of the hydrogel. While the release rate of AO and Rf was relatively
fast and followed a Fickian behavior, the release rate of Saf was slow and exhibited a
non-Fickian behavior giving extra evidence of the presence of specific interactions with
the hydrogel. Therefore, poly(HEMA-co-AAmM) hydrogels are suitable for the high
loading and fast release of neutral drugs and the intermediate loading and slow release
of cationic drugs.

Converting the amide into carboxylate groups by hydrolysis of the hydrogel at pH = 13,
produced a significant increase of the loading capacity of the cationic dye and a
significant decrease of its release rate. This was explained by the higher specific
interactions of the cationic dye with carboxylate/carboxylic acid groups compared with
amide groups. In conclusion, tuning the ionic character of a drug and the conversion of
amide groups into carboxylate groups enables to control the loading capacity and the
release rate from poly(HEMA-co-AAm) hydrogels used in drug-delivery applications.
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En el presente trabajo se estudié la cinética de reaccion del radical diclorocarbeno,
CCl,, en presencia de O, y Ar. Para ello se implementé la técnica de Fluorescencia
Inducida por Laser (LIF) en una facilidad de disociacion multifoténica IR (DMFIR).
Los radicales CCl, se generaron a partir de la DMFIR de CDCIl3 con un laser de CO;
TEA pulsado a 1Hz y sintonizado en la linea 10P(48), resonante con el modo
vibracional v4 de la molécula de CDCls. Posteriormente estos radicales se excitaron al
nivel electrénico A'B; con pulsos de un laser de colorante bombeado por un laser de
Nd:YAG. La sefial de fluorescencia emitida por los radicales diclorocarbeno al decaer al
nivel fundamental fue detectada mediante un fotomultiplicador. El seguimiento
temporal de las concentraciones de los radicales CCl; se realizo retardando el pulso del
laser de colorante respecto del pulso del laser TEA de CO..

El andlisis de la evolucion temporal de las sefiales de fluorescencia de las mezclas con
Ar permitio caracterizar la difusion y la reaccion de recombinacion entre radicales CCl..
A su vez, mediante un andlisis similar de las sefiales provenientes de las mezclas con O,
se determind la constante de velocidad de reaccion de los radicales CCl, con Oy.

La reaccion de los radicales CCl, con O, conduce a la formacion de oxigeno atomico, el
cual, a su vez, inicia un ciclo catalitico de disociacion de CDCls. Se llevo a cabo el
estudio de las sefiales de fluorescencia de los radicales CCl, generados a partir de la
DMFIR de CDCl; en mezclas con CHCIl; y con O, a fin de evidenciar, en la
competencia entre las dos especies isotopicas, el mecanismo de disociacion subsiguiente
a la DMFIR.

88


mailto:ndgomez@live.com.ar
mailto:mfreytes@citefa.gov.ar
mailto:Jcodnia@citefa.gov.ar
mailto:fmanzano@citefa.gov.ar
mailto:lazcárate@citefa.gov.ar

P52

DETERMINACION DEL EFECTO FOTOPROTECTOR DE DERIVADOS DE
BOLDINA

Patricio Gonzalez S.!, Maria E. Hidalgo L.%, Eduardo Sobarzo-Sanchez®
y J. De la Fuente, *

Facultad de Farmacia, Universidad de Valparaiso, Valparaiso, Chile, e-mail: patricio.miguelgonzalez@gmail.com
2 Facultad de Ciencias, Universidad de Valparaiso, Valparaiso, Chile. e-mail: maria.hidalgo@uv.cl

3 Facultad de Quimica, Universidad de Santiago de Compostela, Espafia, e-mail: esobarzo@usc.es

4 Facultad de Ciencias Quimicas y Farmacéuticas, Santiago de Chile, Chile, e-mail: jrfuente@cig.uchile.cl

Palabras clave: Radiacién UV, boldina, fotoprotector.

El incremento de la luz UV que alcanza la superficie terrestre debido a la disminucion de la capa de
ozono y la mayor exposicion de las personas a las radiaciones solares o lamparas UV, por la moda que
impone el bronceado, ha llevado a un aumento de enfermedades como céncer de piel, lupus eritematoso,
xerodema pigmentosa y que han conducido, en la actualidad, al estudio de compuestos naturales con gran
capacidad fotoprotectora.

La boldina ((S)-1,10-dimetoxiaporfina-2,9-diol) alcaloide presente en corteza y hojas
del Peumus Boldus Molina, muestra una gran capacidad filtrante y protectora de
radiacion en especial en el rango UV-B, lo cual se debe a la gran estabilidad que

confiere la estructura aporfinica y fendlica a la molécula.

Se determiné la capacidad fotoprotectora de 4 derivados de boldina: nitroso boldina, amino boldina,
oxazol boldina y feniloxazinona boldina, a través de la determinacion del factor de proteccion solar por
medio de células de fibroblastos y por el método de transmitancia, ademéas de determinar la capacidad
fototéxica en modelos de glébulo rojo y Artemia salina, con el objeto de aportar evidencia de sustancias
fotoprotectoras naturales, asi como de sus futuras aplicaciones.

En las soluciones sin irradiar, los FPS de los derivados de boldina clorhidrato son
mayores que el FPS de boldina clorhidrato, siendo el mas alto, el de amino boldina
clorhidrato, indicando que los grupos sustituyentes de los derivados aumentan la
capacidad fotoprotectora lo que se manifiesta en un aumento en la sobrevida de células
de fibroblastos, destacando oxazol boldina clorhidrato y feniloxazinona boldina
clorhidrato.

En el modelo de glébulo rojo, las soluciones de boldina clorhidrato y sus cuatro
derivados en forma de sal, no producen hemolisis en oscuridad. Las soluciones,
preirradiadas de amino boldina clorhidrato, nitroso boldina clorhidrato y oxazol boldina
clorhidrato provocaron un 20% de hemolisis, y feniloxazinona boldina y boldina
clorhidrato alrededor del 10%. En ensayos de fotohemolisis, feniloxazinona boldina
clorhidrato, nitroso boldina clorhidrato y oxazol boldina clorhidrato produjeron un 10 %
de hemolisis; en tanto que amino boldina clorhidrato y boldina clorhidrato alrededor del
5%.

En el modelo de Artemia salina, boldina clorhidrato y sus cuatro derivados en forma de
sal, muestran una Dosis Letal 50 (DL50) promedio de 800 ppm, la fotoletalidad fue en
promedio de 500 ppm y en soluciones preirradiadas fue de 350 ppm .
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A partir de las partes aéreas de una especie argentina, Heterophyllaea pustulata Hook. f.
(Rubiaceas), aislamos antraquinonas (AQs) con propiedades fotosensibilizantes: soranjidiol
(1), rubiadina (2), 1-metil éter de soranjidiol (3), 1-metil éter de rubiadina (4), damnacantal
(5), damnacantol (6), heterofilina (7), pustulina (8) y 5,5 -bisoranjidiol (9) [1-4]. Asimismo,
demostramos que estas AQs inhiben el virus del herpes simple tipo I (VHS-I) in vitro,
efecto determinado sobre células Vero mediante el ensayo de reduccion de unidades
formadoras de placas (ufp) bajo agarosa. A su vez, establecimos que esta inhibicion viral es
incrementada por accion de la luz para seis de estas AQs (1, 2, 3, 6, 7y 8) [5]. En este
trabajo evaluamos la actividad de las nueve AQs aisladas de H pustulata, sobre el
metabolismo oxidativo de las células Vero (produccion de O™ in vitro), bajo condiciones de
oscuridad e irradiacion, a fin de descartar un efecto fototdxico sobre estas células huésped.
Las AQs se probaron por duplicado a una concentracion que asegura el 90% de la viabilidad
celular (10 pg/ml), determinada por el ensayo de captacion de rojo neutro. Cada AQ se
disolvié en PBS-DMSO (1%). La produccién de O, se evaludé mediante el ensayo de NBT
(Nitroblue Tetrazolium), el cual se reduce a azul de formazéan por accién de esta especie
reactiva del oxigeno, producida por las células Vero (3 x 10° cél/ml) en presencia de un
agente oxidante (AQs). Se incluyeron controles celulares por duplicado. Este ensayo
bioldgico indirecto se realizé bajo condiciones de oscuridad y radiaciéon UV (RUV = 380-
480 nm) durante 15 min a T° ambiente. Posteriormente, todas las muestras y controles se
incubaron a 37 °C durante 60 min. Se midio la absorbancia del azul de formazan generado
en el interior de las células Vero por espectrofotometria UV-V (A= 575 nm). El incremento
en la produccion de O, respecto al basal (control celular, 100 %) se expreso en porcentaje.
Los resultados obtenidos establecen que sélo dos de estas AQs, 1-metil éter de soranjidiol
(3) y pustulina (8), no estimulan el metabolismo oxidativo de las células Vero en oscuridad,
el cual tampoco es afectado por accion de la luz a la concentracion ensayada. Esto implica
que estas AQs, a 10 pug/ml y bajo RUV, muestran un importante incremento en la inhibicion
del VHS-1 (> 90%), sin generar estrés oxidativo en la célula huésped (Vero).
Bibliografia:
1. SC Nufiez Montoya, AM Agnese, C Pérez, IN Tiraboschi, JL Cabrera. (2003) Phytomedicine 10, 569-574.
2. SC Nufiez Montoya, AM Agnese, JL Cabrera. (2006) J. Nat. Prod. 69, 801-803.
3. SC Nufiez, LR Comini, M Sarmiento, C Becerra, | Albesa, G Argiello, JL Cabrera. (2005) J. Photochem. Photobiol. B 78, 77-83.
4. LR Comini, SC Nufiez Montoya, M Sarmiento, JL Cabrera, Gustavo A Argiello. (2007) J. Photochem. Photobiol. A 188, 185-
191.

5. SC Ndfiez Montoya, JJ Aguilar, BS Konigheim, MS Contigiani, JL Cabrera. XVI Congreso ltalo-Latinoamericano de
Etnomedicina (SILAE). La Plata, 04-08/09/2007.
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BODIPY dyes have been widely employed in imaging applications for biological
systems due to their absorption and fluorescent emission at long wavelengths, high
fluorescent quantum yields and high stability.*

R; =TEMPO, R, =CHj
R, =TEMPO, R; =CH,

In the present work we evaluate the photophysical properties of different new
synthesized nitroxide-BODIPY dyes and their interaction with human serum albumin.
Time resolve fluorescent measurements showed an efficient intramolecular quenching
of the BODIPY fluorescence by the nitroxide moiety in these probes. In addition, fast
recovery of the fluorescence in time is observed when these dyes are incubated with
ascorbic acid or Trolox, in agreement with a reduction of the nitroxide unit by electron
and/or hydrogen transfer from these antioxidants. The efficient fluorescent quenching of
the Trp 214 in HSA by BODIPY nitroxide probes allowed establishing a high
association constant with HSA in site | binding site. The incorporation of the nitroxide
probes in HSA binding sites is discussed in terms of the accessibility of antioxidants
ascorbic acid and Trolox to reduce the nitroxides.?

Acknowledgments: Financial support from FONDECYT 1085177.

1. Liras, M., Prieto, J. B., Pintado-Sierra, M., Ldpez Arbeola, F., Garcia-Moreno, |., Costela, A.,
Infantes, L., Sastre, R., Amat-Guerri, F. Org. Lett. 2007, 9, 4183.

2. Aspée, A., Orrego, A., Alarcon, E., Lépez-Alarcén, C., Poblete, H., Gonzalez-Nilo, D. Bioorg.
Med. Chem. Lett., 2009, 19, 6382.
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El efecto fotoprotector antioxidante del acido ascérbico (Asc) frente a diferentes
compuestos es ampliamente conocido y algunos aspectos del mismo siguen siendo
estudiados en la actualidad. En especial, cuando se lo relaciona con fotosensibilizadores
naturales como Riboflavina (Rf, Vitamina B2), en presencia de luz visible y de relevantes
sustratos bioldgicos oxidables como los aminoacidos™?. No obstante son muy pocos los
casos en que la investigacion se centra sobre la fotoestablidad del Asc, un detalle que debe
considerarse vital a la hora de establecer la perdurabilidad del compuesto como
fotoprotector en un dado medioambiente. Paralelamente, la propia accion del Asc —en base
a sus propiedades como buen electrodonante— puede generar, en presencia de ciertos
sensibilizadores, y en el caso de Rf por interaccién con sus estados electronicamente
excitados, diversas especies reactivas de oxigeno (ROS). Aunque éstas puedan ser
interceptadas por el mismo Asc, generalmente producen degradacion del acido y aportan al
medio justamente ROS que pueden actuar frente a otros sustratos supuestamente
fotoprotegidos por el Asc.

En este trabajo presentamos un estudio cinético y mecanistico en solucién acuosa, acerca
del efecto fotogenerador de las especies ion superdxido, peréxido de hidrogeno y radical
OH por el sistema Rf-Asc-oxigeno-luz visible, su accion sobre el Asc. y un anélisis
detallado sobre las propiedades desactivantes de oxigeno molecular singlete por el Asc, en
funcion del pH.

' J. Garcia and E. Silva. Int. Nutr. Biochem., 8, 341-345 (1997)
?R. R. Yattella and D. B. Min., Food Chem., 118, 35-41 (2010)
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Pesquisas vém sendo realizadas para os métodos de conversdo de energia solar
em energia elétrica ou quimica. Esses processos podem ser considerados modelos
biomiméticos da fotossintese porque usam a energia transferida por um
fotossensibilizador para gerar um estado excitado com separacdo de cargas e neste
estado excitado transferem a energia para uma molécula receptora. Neste sentido nos
apresentamos a sintese e as propriedades fotofisicas de um complexo binuclear de
Ru(Il) e Mn(I) coordenados pelo ligante ponte 4,4’-bipiridina. Os complexos
mononucleares de Ru(ll) e Mn(l) também foram sintetizados para comparacdo. O
complexo binuclear que esta sendo estudado para participar de processos de tranferéncia
de elétrons é do tipo [Ru'"(phen),(4,4’-bpy),-Mn'(CO)s(Im)]. No complexo de Mn(l), a
unidade [Mn(CO)s(4,4’-bpy)2(Im)]*, atuard como doador de elétrons para a espécie a
ser reduzida e o complexo de Ru(ll) com a unidade [Ru(phen),(4,4’-bpy),)]** atuara
como fotossensibilizador. As propriedades espectroscdpicas, fotoquimicas e fotofisicas
para cada unidade e para o complexo binuclear sdo avaliadas individualmente e a
viabilidade do processo de transferéncia de elétrons também foi investigada. O espectro
de absorcdo eletronica do complexo mononuclear e binuclear de Ru(ll) sdo dominados
por uma banda na regido do visivel (420 nm) que sdo atribuidas como transicOes de
transferéncia de carga (MLCT) de Ru — phen e Ru — 4,4’-bpy, e por transi¢es
intensas de alta energia (225 e 265 nm), devido as transi¢cGes centradas nos ligantes
(LC) envolvendo ligantes phen e 4,4’-bpy. Os complexos apresentam emissdo no
comprimento de onda na regido de 600 nm, caracteristicos de complexos polipiridinicos
de Ru(ll). O célculo do orbital molecular (DFT) dos complexos foram realizados e o
valor de gap encontrado para o complexo mononuclear de ruténio foi de 3,48 eV e para
o complexo binuclear de ruténio foi de 2,99 eV, este decréscimo foi obsevado no orbital
LUMO quando o complexo de Ru(ll) é coordenado ao Mn(l), o orbital LUMO do
binuclear muda do ligante fenantrolina para o 4,4’-bipiridina, devido ao efeito retirador
de elétron do complexo de Mn(l). Na presenca de compostos receptores de elétrons
externos como cloreto de N,N-dimetil-4,4’-bipiridina (MV?*), o complexo binuclear
depois de ser excitado com um laser a 355 nm conduziu a uma transferéncia de elétrons
intermolecular do estado excitado de Ru(ll) para MV?*, com a formagdo de MV** e
Ru(l11). O aparecimento de Ru(ll) e o desaparecimento de MV™* foram monitorados a
420 e 610 nm, respectivamente. Este resultado mostra que a transferéncia de elétrons do
Mn(l) coordenado para o fotossensitizador oxidado é possivel, abrindo o caminho para a
etapa de transferéncia de elétrons na fotossintese artificial.
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The light that emerges from the flowers is an important signal used for biological
systems to communicate with pollinator agents. In general, the spectral composition of the
emerging light is due to reflected radiation. However, in some cases, phenolic compounds
and dyes present in petals may contribute with fluorescence emission.

The aim of this study was to evaluate the relative importance of fluorescence
compared to reflectance for biocommunication. Intact petals from Portulaca grandiflora,
Lanpranthus productus, Bellis Perennis, Citrus anarantium, Antirrhinium majus among
others were studied in detail.

In a preliminary study we adapted a methodology described in literature for
calculating the fluorescence quantum vyield in intact petals." Following this procedure we
were able to estimate quantitatively the fluorescence contribution for the studied species. In
addition, reflectance spectra of the flowers were recorded. These results were evaluated in
combination with the color vision system of the pollinators, the illumination source and the
background contrast.

In all cases, the fluorescence emission that resulted was negligible compared to the
light reflected by the petals, so that it was concluded that only reflectance signals should be
relevant in biosignal communication with pollinators. In addition, a quantitative estimation
of the relative amount of photons absorbed by the eye photoreceptors was achieved.
Quantum catches were calculated for humans, for honeybees and for a species of bird.

This research involves a quantitative description of the light emerging from the
flowers that could complement behavioural experiments of pollinators.

L A. Iriel, M.G. Lagorio, Biospectroscopy of Rhododendron indicum flowers.
« | Non-destructive assessment of anthocyanins in petals using a reflectance-based
B method, Photochem. Photobiol. Sci., 2009, 8, 337
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Semiconductor nanocrystals are light-emitting particles in the nanometer scale.
Researchers intensely have studied these particles the last decade, as these have many
applications. One of the disadvantages of these nanoparticles is its fabrication, since the
high temperature required for synthesis can be problematic for its production. For this
reason, our goal is to develop a new methodology for the synthesis of semiconductor
nanocrystals with light irradiation. In literature there are a few publications * related to
the subject of synthesis with light or photosynthesis. Truthful information on the
condition of formation of the nanoparticles due to the effect of light is scarce. In this
sense, our bibliographical revision shows that the light could control the formation of
nanoparticles by affecting the small clusters of atoms, called seed 2. The seeds are the
base of formation of nanoparticles, because they determine the size and shape of the
final product. To achieve this goal, we intend to carry out the photosynthesis with
polychromatic light of nanocrystals of CdTe. The characterization of the semiconductor
nanocrystal will be performed using UV-visible spectra, fluorescence spectra, lifetime
of the excited state, scanning electron microscope (SEM), and studies of the
composition of the unit cell with X-ray diffraction (XRD).

Figure 1. SEM of nanocrystals of CdTe fabricated with irradiation of light.
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Methods for preparation of dihetarylethenes 1-4 and fulgimides 5-7 were developed.
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It was shown that all products are photochromes and possess thermal irreversibility (open
forms A convert into cyclised forms B and conversely at irradiation only).

ALK ALK ALK ALK

I\ AR
RT °s” Mk S
A B
Many substances have rather high fatigue resistance. Photochemlcal studies of the
compounds show they to be candidates for using as light-sensitive components of recording

media for three-dimensional optical memory of the operative (rewritable) type.
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Desde o século passado os combustiveis fosseis sdo fontes de energias muito
populares sendo seus principais problemas: poluicdo ambiental e fontes ndo renovaveis.
Toda essa problematica ndo existe em fontes de energia baseadas em sistemas que
consomem H,. Os processos fotocataliticos sobre superficies de semicondutores tém
chamado muito a atencéo de pesquisadores desde sua descoberta [1]. Esses mecanismos
sdo considerados de alto potencial de aplicacdo para a geracdo renovavel de hidrogénio
devido principalmente a compatibilidade ambiental e baixos custos. O aumento recente
na pesquisa na area de fotogeracdo de H, € devido a utilizacdo de novos
fotocatalizadores nanoestruturados.

Na seguinte contribuicdo serdo apresentados os resultados obtidos na fotogeracao de
hidrogénio utilizando nanotubos (NTs) de TiO, preparados por anodizacao
eletroguimica de substratos de Ti. As reacdes fotocataliticas foram realizadas num
reator fotoquimico fechado construido de teflon especialmente para esse fim. A fonte de
excitacdo utilizada foi uma lampada de Xe/Hg de 150 W de potencia. Eficiéncias
quanticas de geracdo de hidrogénio (¢#y,) foram determinadas pelo método de
actinometria quimica utilizando o Ferrioxalato de potassio como actindmetro. Solugdes
aquosas de diferentes compostos organicos principalmente alcodis foram irradiadas com
agitacdo permanente e a evolucdo de hidrogénio foi medida por cromatografia gasosa.
Os nanotubos de TiO, foram caracterizados por difracdo de Raios-X, SEM e UV-difuso.

A taxa de fotogeracdo de H, obtida com diferentes NTs mostrou-se muito estavel e
com um aumento proporcional a concentracdo de alcool (metanol, etanol, glicerol, etc.)
por periodos > 24 horas de irradiacdo continua. Comparando a producdo de hidrogénio
em agua pura com, por exemplo, a mistura Metanol/Agua (V/V) de 22,22 %, a taxa de
geracdo de hidrogénio foi ~ 50 vezes menor em &gua pura. A ¢y, utilizando uma
solucdo de 11,11 % de Metanol/Agua (V/V) a 365 nm foi de ~ 1 % . Nanotubos
preparados com 100 % da fase anastase apresentaram uma producdo de H;
significativamente maior que quando estd presente a fase rutila ou uma mistura de
ambas. Os compostos organicos em 4agua atuam como doadores de elétrons
neutralizando as lacunas, diminuindo a eficiéncia da recombinacéo elétron-lacuna e em

consequéncia aumentando a eficiéncia na geracao de Hs.
[1] Fujishima.A and K. Honda, Nature 238 (1972) 37
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St I es un miembro de una familia de toxinas altamente hemoliticas aisladas de
la anémona Stichodactyla helianthus, presente en el Mar Caribe. La actividad
hemolitica esta asociada a su capacidad para formar poros toroidales en membranas, con
el consiguiente shock osmético conducente a la ruptura celular. Esta capacidad de
formar poros se observa también en liposomas, en particular en sistemas que contienen

esfingomielina.

La actividad hemolitica de St I depende de la capacidad de organizacion de la
toxina, la que es muy sensible a cambios en su estructura primaria y/o secundaria. Estos
cambios pueden ser ocasionados por especies reactivas del oxigeno, tales como
radicales peroxilo, hipoclorito y peroxinitrito. El presente trabajo tiene por objetivos:

i) establecer la eficiencia del oxigeno singlete en la inactivacion de la toxina; y

i) establecer el grado de correlacidn que existe entre la pérdida de actividad

hemolitica y la capacidad de formar poros en sistemas modelos.

Los resultados obtenidos permiten concluir que el oxigeno singlete (generado en la
irradiacion de Rosa de Bengala) es eficiente en la inactivacion de la toxina, y que la
pérdida de la capacidad para formar poros en sistemas modelos correlaciona

estrechamente con la actividad hemolitica.

Los autores agradecen a Fondecyt (Proyectos No. 1070285 y 1095032) el

financiamiento de este trabajo
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Tokyo Green Il (TGII, 9-[1-(2-methyl-4-methoxyphenyl)]-6-hydroxy-3H-xanthen-
3-one) is a recently developed fluorescein derivative with pK, = 6.2, whose fluorescence
quantum yield and lifetime are high in basic solutions (@ = 0.84, r = 3.7 ns) and very low
in acid media (@ = 0.01, 7= 0.20 ns).> Due to this pH-dependence TGII is a promising on-
off fluorescent probe. We report here the main photophysical parameters of TGII adsorbed
on microcrystalline cellulose. In addition, we characterize the same dye as energy donor to
Dabcyl (DB), a non-fluorescent dye, on the same support.

TGII was adsorbed from ethanol at 2 x 108 to 2 x 10® mol g *. Remission function
spectra resemble the absorption spectrum of the acidic TGII specie in solution. As the
shape of the remission function spectrum does not depend on dye loading and its amplitude
grows linearly with concentration, aggregation can be disregarded up to 8 x 10" mol g*.
Emission spectra are independent of the excitation wavelength and match the spectrum of
the acidic (neutral) form. However, the observed fluorescence quantum vyield, obtained
against adsorbed rhodamine 6G as the reference, is calculated as @qs = 0.26 £ 0.1. Once
corrected for inner filter effects,® a constant true fluorescence quantum yield, @ = 0.31 +
0.1, is obtained up to 8 x 10" mol g *. The distribution lifetimes on the cellulose surface,
explored by fluorescence lifetime imaging microscopy (FLIM), peaks around 3.6 ns.

Mixed TGII-DB samples were prepared in two steps: 1) TGIl was adsorbed from
ethanol at 1 x 10" mol g and 2) DB was adsorbed from ethanol at 8 x 10 to 3 x 10°°
mol g*. No evidence of DB aggregation is found in the whole range. Non-radiative energy
transfer efficiencies, calculated by means of a previously developed model,* are as high as
0.9. Fluorescence decays become shorter and non-exponential as the DB concentration
increases, suggesting a Forster type energy transfer mechanism.

The origin of the high @ and r values found for the apparently acidic form is
analyzed in terms of the dye structure and the interaction with the cellulose surface.

Y. Urano, M. Kamiya, K. Kanda, T. Ueno, K. Hirose, T. Pagano. J. Am. Chem. Soc. 127 (2005) 4888.
2J. M. Paredes, L. Crovetto, R. Rios, A. Orte, J. M. Alvarez-Pez, E. M. Talavera, PCCP 11 (2009) 5400
¥ M. G. Lagorio, L. E. Dicelio, M. I. Litter, E. San Roman. J. Chem. Soc. Faraday Trans. 94 (1998) 419.
*S. G. Loépez, G. Worringer, H. B. Rodriguez, E. San Romén. PCCP, submitted.
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Zinc(I)phthalocyanine (ZnPc) is one of the so-called second generation agents for
photodynamic therapy (PDT), a typical treatment for neoplastic and non-neoplastic
diseases. It is a challenge to investigate the effect of liposome carriers on the affinity of a
light-sensitive compound for bacterial cells and also on the efficacy of photo-induced
bacterial killing. PDT is based on the appropriate combination of oxygen, light and a
photosensitizer, which becomes excited and mediates the production of cytotoxic reactive
oxygen species. The use of vesicles in drug formulations is based on the observation that
the affinities of photosensitizer for neoplastic tissues increases when the degree of
hydrophobicity increases, while their selective distribution is improved when they are
incorporated to amphiphilic systems. Another advantage of the inclusion of cholesterol in
the liposome formulation is that it enhances their mechanical stability, avoiding structural
disintegration in blood.

Aim of this study

Incorporation of a lipophilic ZnPc to different formulations of liposomes in order to
evaluate the photophysical properties, as well as their size and stability during a time-

period. £ 160 OLip.of DPPC
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Conclusions /

A hydrophobic ZnPc was synthesized and successfully incorporated in DPPC liposomes.
Even though a reduction of aggregates should increase the ®r and ®, values, they must
have decreased because of the environmental effect of a non-radiative process of electronic-
to-vibrational energy transfer. The incorporation of PEG 400 increases the stability of
liposomes.
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Electrogenerated  chemiluminescence  (ECL)
involves the gencration of charged species at clectrode
surfaces undergo a highly exergonic reaction to produce
an electronically excited state that then emits light. ECL

biosensor, combines advantages from the selectivity of f
the biological recognition elements and the sensitivity of z 2o
ECL technique; providing a powerful tool for £
ultrasensitive biomolecular detection and quantification. % om0
Nanomaterials have recently attracted the interest of &
many researchers in the field of biosensors owing to their =
unique physical and chemical properties, which have led o]

to novel biosensors that cxhibit high sensitivity and
stability.! Most of the nanomaterials used in ECL arc of———d 11!
based on scmiconductor and precious  metal " m: -
nanoparticles. However, they have m their composition

toxic and expensive metals respectively. Recently, fluorescent carbon nanoparticles (CNPs)
of low toxicity have been synthesized.” Herein, we present a simple and effective method
for preparing ECL hydrophilic and hydrophobic CNPs which are suwitable for further
surface modification. The CNPs were synthesized by thermal treatment of molecunlar
precursors. The graphitic nature and morphology of the resulting CNPs were analyzed by
transmission electron microscopy (inset Figure 1). The clectronic properties of CNPs were
charactenzed by UV-vis absorption, photoluminescence (PL), electrochemistry and ECL.
The fluorescent emission peaks of CNPs are shifted to longer wavelengths with mereasing
excitation encrgy. Figure 1 show the ECL phenomenon obtained from CNPs in the
presence of a corcactant (tri-r-butylamine). This preliminary work envisions promising
applications into the arca of biological labeling and biosensors.

1 Honglan Q1, Yage Peng, Qiang Gao and Chengxiao Zhang. Sensors 9, 2009, 674.
2a)H. Zhn, X. Wang, Y. Li, Z. Wang, F. Yanga and X_ Yang, Chem. Commun., 2009, 5118. b)F-R Fan, S_ Park, Y. Zhu,
R_S_Ruoff, and A. J. Bard J Am. Chem. Soc. 2009, 131,937,
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Las hemicianinas son moléculas iénicas con un grupo N,N-dimetilaminofenilo y un grupo
N-alquilpiridinio en los extremos de una cadena carbonada insaturada, y resultan
potencialmente aptas para ser empleadas como sondas fluorescentes, materiales activos
para l&seres de colorantes, biosensores y sensibilizadores. Sin embargo, escasos estudios
han abordado la fotofisica y fotoquimica de los mismos. Estos colorantes absorben en la
region azul-verde y emiten en la region roja del espectro.

HaC
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En este trabajo se ha realizado un analisis sistematico de las propiedades fotofisicas,
fotoquimicas y de emision laser de estos colorantes comerciales en funcién de la polaridad,
viscosidad y temperatura del medio, con el fin de esclarecer la relacién que existe entre
estructura, propiedades y aplicaciones de los fluoréforos.

Estos colorantes presentan muy bajos rendimientos cuanticos de fluorescencia (®s), son
fuertemente dependientes de las propiedades del medio y poseen elevados desplazamientos
de Stokes. Esto ultimo sugiere que la excitacion electrénica conlleva a un estado de
transferencia de carga intramolecular (ICT), desde el grupo anilina hasta el grupo piridinio
0 3-H-indolinio.

Por otra parte, los rendimientos cuanticos de triplete son extremadamente bajos, al punto
que estos estados transitorios solo pudieron detectarse y cuantificarse en presencia de un
exceso de IK. En estas condiciones se determinaron también los rendimientos cuanticos de
fluorescencia y de formacion de oxigeno molecular singlete.

Estos colorantes presentan una emision laser estable entre 675-725 nm, con una eficiencia
comprendida en el rango de 27-46%; la cual es favorecida en medios proticos de alta
polaridad. Las caracteristicas de la emision laser se mantienen cuando estos colorantes se
incorporan a matrices sélidas basadas en copolimeros de HEMA con mondmeros sililados
como TMSPMA. Todo indica que estos sistemas son susceptibles de ser usados como
medios activos en laseres de colorante en estado sélido.
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Phytochromes are important photoreceptors in plants, which regulates
photomorphogenic responses (growth, flowering, shade avoidance, etc.) triggered by
specific-wavelength light. Moreover, the phytochrome is considered a biological switch
that photoconverts between a physiological inactive form called Pr (red-absorbing, ca.
666 nm) and a physiological active form called Pfr (far red-absorbing, ca. 730 nm) [1].
The mechanism involved in such photoconversion is not well understood, and one of the
reasons is the limited number of crystallographic structures in the system. Therefore, we
analyse the structure adopted by the different bilin dyes for phytochromes in
proteobacteria, cyanobacteria, and plants; by means of subsystem-based theoretical
spectroscopy [2], using the time-dependent density functional theory (TDDFT) for the
calculation of excitation energies, and an implicit embedding method to describe the
environment: unrelaxed x-ray structures of the chromophore together with a proper
polarizable continuum model (PCM) representing the average electrostatic interaction
with the environment. Thus, our theoretical approach predicted successfully the
semicyclic structure ZZZssa for the phyocyanobilin chromophore in the cyanobacterial
phytochrome Cphl [3], and recently we have also predicted a semicyclic structure
ZZZssa for the phytochromobilin chromophore in the plant phytochrome A [4].

Acknowledgements: Ricardo A. Matute thanks the Doctoral Fellowships from
CONICYT and BECAS CHILE; and Leticia Gonzalez thanks the financial support from
the Deutsche Forschungsgemeinschaft (GO 1059/2-1).
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Estudos da estrutura e reatividade de complexos de ruténio com ligantes
polipiridinicos sdo de grande interesse, devido a sua versatilidade de aplicaces como,
por exemplo, sensores bioldgicos na determinacdo da concentracdo de oxigénio e CO»,
pH e temperatura e na analise dos sitios de ligacdo do DNA. A rigidez do anel
polipiridinico permite que muitos destes compostos sejam emissivos quando irradiados
com luz visivel. Outro interesse do nosso trabalho é desenvolver um sistema de entrega
de farmacos a partir da terapia fotodindmica com a libera¢do de um principio ativo que
atue no tratamento de uma série de doengas do SNC. Com este interesse o ligante
imidazol tem apresentado resultados promissores como um bom candidato a farmaco.
Neste contexto o complexo cis-[Ru(phen),(ImH),]* (RulmH) foi sintetizado,
caracterizado e estudos fotoquimicos e fotofisicos foram realizados.

A fotoquimica foi acompanhada pelas técnicas de UV-vis, voltametria ciclica,
RMN 'H e emissdo no solvente acetonitrila, usando um reator de 420 nm. O UV-vis do
complexo RulmH possui um 0 Amax de 481 nm e quando irradiado (por 20 minutos) o
Amax foi deslocado para 420 nm, cujo o comprimento de onda é caracteristico do
complexo cis-[Ru(phen),(CHsCN),]**, de acordo com as equagdes 1 e 2.

cis-[Ru(phen),(ImH),]** ﬂ» cis-[Ru(phen)o(IMH)(CHsCN)]?* + ImH (1)

cis-[Ru(phen),(ImH)(CHsCN)]** /T cis-[Ru(phen),(CHsCN),]** (2)

A fotélise acompanhada por RMN 'H mostrou um sinal em 9,8 ppm
caracteristico do proton mais acido da fenantrolina do complexo
[Ru(phen)z(CD3CN),]** e também o aumento da intensidade do sinal N-H do imidazol
indicando a liberacdo deste ligante. O par redox do RulmH em 1,0/1,07 foi deslocado
para 1,17/1,24 apos a fotdlise na voltametria ciclica, evidenciando a liberacdo do
imidazol com a entrada do solvente acetonitrila, conforme a equacdo 1. A emissdo em
660 nm foi suprimida durante a fotolise, sugerindo que o complexo cis-
[Ru(phen),(CH3CN),]** foi formado, uma vez que 0 mesmo néo apresenta emissao.

Estes resultados sdo promissores, visto que 0s objetivos deste trabalho séo a
liberacdo do ligante imidazol via fotoquimica e a possibilidade da utilizacdo de tal
complexo como sonda molecular devido a sua luminescéncia.
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La estructura de un flavonol (FL) consiste en un ndcleo benzopiranico-4-ona con un grupo
OH en C3 y uno fenilico en C4, como en los casos de: Quercetina (Que) (3,5,7,3",4",-
pentahidroxiflavona) y Morina (Mor) 3,5,7,2",4"-pentahidroxiflavona). Estan presentes una
inmensa variedad de productos vegetales®, %/ generalmente se los presenta como agentes
fotoprotectores frente a procesos oxidativos®. Reiteradamente se ha vinculado esta accién
de los FLs con el numero de grupos OH presentes y con la posicién relativa de los mismos
en la estructura molecular, pero sin llegar a establecerse patrones de comportamiento claros
o definitivos®. A pesar de los muy numerosos estudios relacionados con la proteccién
antioxidativa de los FLs, en general no se tiene en cuenta que en esa funcion son agentes
“de sacrificio”, ya que ellos mismos sufren degradacion oxidativa.

En este trabajo hemos abordado un estudio sobre aspectos cinéticos y mecanisticos de la
accion inhibidora de especies reactivas de oxigeno (EROs) fotogeneradas por la vitamina
B2, también presente en numerosas especies vegetales y animales. Los FLs estudiados
fueron Que y Mor, y el glicésido Rutina (Rut) (Que-3-D-rutinésido), con fines
comparativos. Destacamos especialmente que el énfasis fue puesto en la fotodegradabilidad
de los propios FLs.

La fotoirradiacion con luz visible del soluciones acuosas formadas por vitamina B2 + FL
genera distintas EROs, dependiendo del caso, que actlan sobre los propios FLs.
Detectamos degradacion de Que por las especies Oz(lAg), 0"y H,0,, de Mor por Og(lAg)
y 0,° y de Rut, Gnicamente por 02(1Ag). Esto no significa que Mor y Rut no sean
desactivantes de H,O,, sino que esta especie no se genera por fotoirradiacion de las
soluciones mencionadas. En términos generales la eliminacion de un grupo OH en posicion
Cs aumenta grandemente la estabilidad de Rut.

Medidas experimentales de consumo de oxigeno sobre las mezclas fotoirradiadas dan una
escala de estabilidad de los FL como fotoprotectores antioxidantes en un medio simil-
natural como el constituido por luz visible + Vitamina B2 + FL.

1 E.Koh, KMS Wimalasari, AW Chassy, AE Mitchell, J. Food Composition and Analysis 22: 637-643, 2009.
2 MP Montafia, NB Pappano, SO Giordano, P Molina, NB Debattista, NA Garcia, Pharmazie 62 (1): 72-76, 2007.
® B Halliwell, Archives of Biochemistry and Biophysics 476: 107-112, 2008.
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Protein-chromophore interactions in photoreceptors often shift the chromophore
absorbance maximum to a biologically relevant spectral region. A fundamental question
regarding such spectral tuning effects is how the electronic ground state SO and excited
state S1 are modified by the protein. It is widely assumed that changes in energy gap
between SO and S1 are the main factor in biological spectral tuning. We report a
generally applicable approach to determine if a specific residue modulates the energy
gap, or if it alters the equilibrium nuclear geometry or width of the energy surfaces. This
approach uses the effects that changes in these three parameters have on the absorbance
and fluorescence emission spectra of mutants. We apply this strategy to a set of mutants
of photoactive yellow protein (PYP) containing all 20 side chains at active site residue
46. While the mutants exhibit significant variation in both the position and width of
their absorbance spectra, the fluorescence emission spectra are largely unchanged. This
provides strong evidence against a major role for changes in energy gap in the spectral
tuning of these mutants, and reveals a change in the width of the S1 energy surface. We
determined the excited state lifetime of selected mutants, and the observed correlation
between the fluorescence quantum yield and lifetime shows that the fluorescence
spectra are representative of the energy surfaces of the mutants. These results provide
strong evidence that residue 46 tunes the absorbance spectrum of PYP largely by
modulating the width of the S1 energy surface.
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Non-photochemical quenching is a biological control system used by plants to match
the rates of photogenerated chemical potential to the rates of non-photochemical,
efficiency himiting, metabolic processes. The control system and the yield-limiting
biochemistry must be optimized for photosynthesis to better meet societal energy needs.
A new series of dyads (CPc) have been prepared featuring a secondary amine group as
a bridge between the carotenoid (C) and a phthlocyanine (Pc); the carotenoid moieties
RQ o - contain 8 to 11 conjugated

‘ PP e =< double bonds in addition to
e ‘/IQ " \\\“\{/’\f S a phenyl group. Preliminary

N N R X
\q/\/\/\/\/ W:D Ni_ﬁ,znf_ N;ZN photophysical studics show
,g«f{yﬂ‘xw,/i }‘"‘3 that the S; state of Pc 1

Cv/\/\/ e N\//J\/ - ?"%f =< considerably quenched by
e the attached carotenoid m
T e ﬁ:é solvents. In toluenc the
degree  of  quenching
depends on the length of the conjugated polyene; Pc fluorescence hifetimes with the
major components (62 to 82 %) being 650 ps, 290 ps, 80 ps and 50 ps for the 1, 2, 3 and
4, respectively (Pc model, 3 ns). The dyads m toluene have also been studied by pump-
probe spectroscopy with both carotenoid (488 nm) and Pe (670 nm) cxcitation. In the
EADS (cvolution associated difference spectra) analysis, all components display
bleaching both m the carotenoid and Pc region, but no carotenoid or Pe radical ions
were detected implying that the quenching of 'Pe is by an cnergy transfer mechanism
from 'Pc to the carotenoid S, state. Generally, the time constants of the second
component (which should be the Pc singlet lifetime) agree with the fluorescence
lifetime data and correlate with the length of the polyene chain. No obvious component
associated with mverted kinetics was observed in the transient absorption data, which
contrasts with the sitmation of the dyads in which the carotenoid with a conjugated
carbonyl group formed an amide with Pc. Rather, a carotenoid S,-like signature was
present in the transient spectra immediately after Pc excitation. This observation
suggests that in the present dyads, the quenching cannot be described with a simple
sequential 'Pc — carotenoid S; energy transfer scheme. Possibly, the quenching is
mediated through excitonic coupling between the 'Pc and the optically forbidden S,
and/or S* state, as previously proposed to occur in LHCII. The fluorescence lifetime m
polar solvents indicate stronger quenching of 'Pc by the attached carotenoid (c.g., 40 ps
for 3 in benzonitnile) and in THF transient absorption expeniments on 3 clearly showed
absorption at 980 nm, which is characteristic of both C™ and Pc™.

4 B
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Debido a la gran cantidad de derrames de gasolina y petréleo que ocurren durante su
transporte y almacenamiento, resulta de interés el estudio de la remediacion por métodos
ISCO (in situ chemical oxidation) de estos contaminantes en tierras y en aguas subterraneas.
En los Gltimos afios se comenzd a utilizar el peroxodisulfato (S,0s%), oxidante de facil
manejo y transporte en aplicaciones ambientales reales. El radical sulfato (SO,*),
intermediario reactivo responsable de la eficiencia oxidativa de estos procesos presenta una
gran capacidad oxidante. Los metales de transicion pueden actuar como fotocatalizadores
para activar el S,0s%,cuando se irradia la mezcla con luz UV-vis. Por tanto, se puede
utilizar luz solar como fuente de radiacién con las importantes ventajas econdémicas y
ecoldgicas que conlleva.

En el presente trabajo se emplea Cu(ll) y luz solar para activar al S,0¢” en la detoxificacion
de un efluente contaminado con naftas, con el fin que los procesos biol6gicos méas baratos y
eficientes, se encarguen de eliminar la materia organica biodegradable.

La fotolisis de soluciones con 20 ppm de Cu(ll) y concentraciones iniciales variables de
S,0s> muestran que la velocidad de mineralizacion no depende, dentro del error
experimental, de la concentracion de S,0g”, salvo cuando este se convierte en el reactivo
limitante. De hecho, el agregado periddico de pequefias cantidades de S,0s* a estas
soluciones mejora la disminucién del TOC (carbono organico total). Por otro lado, la
fotdlisis de soluciones con concentraciones iniciales fijas de S,0g” y diferentes
concentraciones de Cu(ll) en el intervalo de 20 a 1000 ppm muestran similares velocidades
de mineralizacion.

En los ensayos realizados con agua contaminada con nafta, 20 ppm de Cu(ll) y agregados
de peroxodisulfato 2.6 x 10°M cada 60 minutos durante 3 horas, el indice de
biodegradabilidad dado por la relacion DBOs (demanda bioguimica de oxigeno)/DQO
(demanda quimica de oxigeno) se inicia en el valor de 0.01 y al termino de la reaccion el
valor no supera 0.14. Estos resultados indican que el tratamiento mejora lentamente la
calidad de las aguas a pesar de que durante un periodo de 3 hs no disminuye el contenido de
TOC ni se alcanza un valor aceptable del indicador de biodegradabilidad ya que para ello la
relacion DBOs/DQO debe superar el valor 0.2. Este comportamiento es esperable debido al
alto contenido inicial de hidrocarburos en las muestras.
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Los flavonoides son compuestos polifendlicos ampliamente distribuidos en el
reino vegetal. Dentro de sus multiples beneficios para la salud, destacan sus propiedades
antioxidantes contra el dafio que producen los radicales libres y otras especies reactivas
como el oxigeno molecular singulete.

En este trabajo se estudio la reactividad morina con oxigeno molecular singulete
en distintos medios. No existen antecedentes en literatura sobre la reactividad de este
flavonoide con oxigeno excitado. Estructuralmente, morina es similar a quercetina
(flavonoide mas representativo) siendo su unica diferencia en la posiciéon del grupo
hidroxilo R2y R3" en el mismo anillo, respectivamente.

Se determinaron constantes experimentales de reaccion (kexp) y constantes de
velocidad de reaccion quimica (kg) para la reaccion entre el O, (*Ag) y morina, en medio
homogéneo (etanol, metanol, mezclas acuosas y otros alcoholes) y en sistemas
microheterogeneos (liposomas de dipalmitoilfosfadidilcolina y membranas de
eritrocitos). Las metodologias  analiticas utilizadas fueron la espectrofotometria
ultravioleta visible y la cromatografia liquida de alta eficiencia. Ademas, se hicieron
mediciones con pruebas fluorescentes (DPH y laurdan) para estimar la ubicacion
relativa de morina en la membrana fosfolipidica.

Medio k EZ(PT)Orma k EXEqule)rcetma kRmorina/ quuercetina
S S

Isopropanol 9,29 x10™ 2,08 x10™* 4,47
Tamp6n pH 7,4 3,36 x107 7,27 x10™* 4,62
Liposomas 5,0 mM 3,19 x107 1,18 x10™ 27,03
Liposomas 10 mM 3,68 x107 1.26 x10™ 29,20
Membranas eritrocitos A 1,08 x10°° 1,94 x10™ 5,57
Membranas eritrocitos B 2,79 x10°° 5,09 x10™ 5,48

La reactividad frente al oxigeno molecular singulete, de morina es mayor a la
reactividad de la quercetina, cuando el medio es homogéneo. Un comportamiento
equivalente se observa cuando los flavonoides son incorporados a membranas de
eritrocitos, inclusive con un orden similar entre las constantes. Sin embargo, la
reactividad de quercitina en liposomas de DPPC se observa muy disminuida en relacion
a morina, posiblemente debido a la diferente ubicacion de ambos flavonoides en la
bicapa lipidica.
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The interaction between an achiral chromophore and chiral nonchromophore, has
proven to be an useful and reliable method for probing the chirality of the
nonchromophore molecule using circular dichroism (CD) techniques’. The use of the
achiral chromophore complex of lanthanide (111) (Ln= Pr, Nd, Sm, Eu, Tbh, Dy, Ho, Er,
Tm) tris 2,2’-oxydiacetic acid (oda) (Figure 1), which exist in a racemic equilibrium,
with L-proline and D-proline gave a CD active signal that include a Ln < Ln
transition®, due to the shift in the racemic equilibrium (Pfeiffer effect?). In order to gain
more insight into the CD activation of the Ln <> Ln transition of the [Ln(oda)s]* series,
relativistic DFT calculations were carried out including both scalar and spin-orbit
effects. The transitions were treated according to the j-j coupling scheme using the Ds*
double valued point group instead of the spherical symmetry, which is typical used
within Ln-Ac complexes.

Figure 1. Scheme of the two isomers of [Ln(oda)s]*, which belong to the D5 point
group.
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Aflatoxins B; and B, are the most toxic among the known aflatoxins produced by several
strains of the genus Aspergillus (Aspergillus flavus, Aspergillus parasiticus and Aspergillus
nomius), being widely spread in the tropics and subtropics. They are known to be
hepatotoxic, hepatocarcinogenic, teratogenic and mutagenic.

Laser excitation (308 nm) of a nitrogen purged solution of Aflatoxin By, in acetonitrile,
results in the formation of a transient (Amax=480 nm, bleaching at 320 and 350 nm; t=7.4
us) that was quenched by oxygen and B-carotene at a diffusion-controlled rate constant.
This transient was assigned to the triplet state of Aflatoxin B;. Similar results were obtained
for Aflatoxin By, in acetonitrile.

Photolysis (308 nm) of a nitrogen degassed solution of either Aflatoxin By or B, in
phosphate buffer solution (PBS) (pH=7.4) leads to the formation of a strong and broad
signal in the 600-750 nm region (Amax=640 nm). This transient was quenched by oxygen
and was assigned to the solvated electron. The quantum vyields of solvated electron
formation, which also correspond to the photoionization quantum yield for the aflatoxins B;
or By, were 0.11 and 0.29, respectively.

Laser excitation (A=248 nm) of Aflatoxin B1 or Aflatoxin B2 in oxygen saturated 0.1
molL™ sodium dodecyl sulfate (SDS) solution leads to the formation of a transient showing
maxima at 600 and 650 nm, together with a shoulder at 680 nm. This transient was assigned
to the corresponding cation radicals derived from aflatoxins B; or B..

Singlet oxygen was readily formed through a triplet-triplet energy transfer process,
employing either Aflatoxin B; or B, as the photosensitizer, and quantum vyields of
singlet oxygen formation (®, '0,) of 0.51 and 0.59, respectively, were measured.

Aflatoxin B, Aflatoxin B,
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Photo-reduction by inner-sphere electron transfer (LMCT) of Fe(lll)-aquo complexes
provide an important route for Fe(lll) reduction in photo-Fenton systems that
substantially increase the rates of Fe(ll) and HO- production:

[Fe(11)(OH)]™? + hv — Fe(l) + HO: (R1)

In the present work, photo-Fenton techniques have been used for the degradation of a
set of hydroxyl-derivatives of benzoic acid. The studied model substrates (L) were the
following ones: 2-hydroxybenzoic acid (2H-BA); 2,4-dihydroxybenzoic acid (24DH-
BA); 2-hydroxy 5-nitrobenzoic (2H5N-BA) and 2-hydroxy 4-nitrobenzoic acid (2H4N-
BA). Previous work has shown that, in Fe(lll)-containing solutions, the studied
substrates form highly stable complexes with stoichiometries 1:1 or 2:1

LH + Fe(lll) — [Fe(Il)L]" + H* (R2a)
2LH + Fe(lll) —» [Fe(Ill)Ly] + 2H" (R2b)
In this study, we have focused on the efficiency of Fe(ll) and HO- photo-production by
the latter iron(ll1)-complexes. Concentration profiles of Fe(ll) were studied in the
absence of H,O,, since ferrous species react very quickly with hydrogen peroxide. Two
sets of experiments were performed. In the first set we irradiated Fe(lll) solutions of
each substrate and recorded the Fe(ll) profiles. During the first minutes, the amounts of
produced Fe(l1) decrease in the following order:

Fe(l11).Aq > 24DH-BA > 2H-BA > 2H4N-BA > 2H5N-BA

HPLC analyses showed an important degradation of the irradiated substrates. Since
reaction intermediates may affect Fe(ll) production, we performed a second set of
experiments in the presence of 0.019 M of benzene as HO- scavenger. Both Fe(ll) and
HO- productions were analyzed and the following trend was observed:

Fe(l11).Aq > 2H-BA > 24DH-BA > 2H4N-BA > 2H5N-BA

This confirms that reaction intermediates strongly affected Fe(ll) production in the first
set of experiments. Thus, Fe(ll) profiles obtained in the presence of benzene were used
to evaluate the polychromatic quantum efficiencies. The results show that irradiation of
Fe(l11)-complexes is less efficient than the photo-reduction of Fe(l11) aguo complexes.
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Indicator—displacement assays have been used in the last few years to develop
chromogenic and fluorogenic chemosensors for a large diversity of analytes [1]. Two
1,8-naphthyridines, 1 and 2, were synthesized (Figure 1a) and their spectroscopic
properties were studied. These compounds revealed to be fluorescent, giving the
following data in water (pH 7.0, tris—HCI): 1, 2.0x10 ° mol L}, Ana® = 321 nm, Ana™
= 470 nm, ¢= 0.0460; 2, 1.3x10° mol L™, 2ma®™® = 326 nM, Anac™ = 402 nm, ¢=
0.0753. The addition of Cu(ll) to the solutions of 1 and 2 in water and water—-DMSO
mixtures was responsible for the complete quenching in the fluorescence of the
compounds. After, a study was made by adding increasing amounts of CN™ as a tetra—n—
butyl ammonium salt (in DMSO) or as a sodium salt (in aqueous solutions). It was
verified that the addition of this anion caused the reappearance of the emission band.
This can be explained by the fact that CN™ makes strong complexes with Cu(ll) cation.
Thus, the presence of the anion in solution creates a competition scenario, of the
naphthyridine and CN™ for the cation. The decomplexation of Cu(ll) from the binding
site in the compound leads to the restoration of its fluorescence.
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Figure 1. (A) Schematic representation for the syntheses of 1 and 2. (B) Titration of
(2:Cu®") with NaCN in DMSO-water (7:3 vol/vol; pH 8.5, tris—HClI).

Titration experiments demonstrated the need of two equivalents of CN™ in the mixture
containing Cu(ll) and the naphthyridine to increase the intensity of the fluorescence
emission to its maximum level, which corresponded exactly to the same value before
the addition of the metal ion to the naphthyridine solution. A study was made to verify
the influence of other anions on this system, being observed that H,PO, and F~ also
caused a restoration of the fluorescence of the free naphthyridine, but to a lesser extent
than CN™ (40% for H,PO,4 and 30% for F). [FURB, CNPq, INCT-Catéalise]

[1] Nguyen, B.T.; Anslyn, E.V. Coord. Chem. Rev. 2006, 250, 3118.
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Biopolymers as starch and derivatives have a broad application field in food, paper, and
plastic industries [1,2], because of the low cost and widespread availability of the
former. A very interesting application of starch is the biodegradability enhancement of
resins or the plastic matrix when it is added as blend [3-5]. Their use can improve the
properties of dyes and pigments by food industry.

In this work, some photophysical properties of Sunset Yellow (INS 110), in several

alcohols, starch and potato amylopectin suspensions (0.1% wi/v) are under investigation.
SO_Na

Nasor®7N:N O
H

(0]

Fig.1. Sunset Yellow

The absorption spectra of this dye shows maxima at 478 — 488 nm in all systems
studied. These values showed dependent of polarizabity index of solvent. The dye
exhibit a hypsochromic shift when the polarity of the alcohol also increases.

The maximum absorption observed for the dye in water was 483 nm, which suggests a
very specific interaction between the species. When the data are analyzed according to
the polarization orientation, note that the photophysical properties of the dye in water
follows a distinct pattern to that observed in alcohols, suggesting that they were
important interactions with nonpolar parts of the structure of alcohols.

In the suspensions of biopolymers, the maximum absorption observed were similar to
those obtained in ethanol, suggesting that even if the dye is very soluble in water, it
occupies a region with characteristics similar to that alcohol.

Another factor that draws attention in relation to the conduct of Sunset Yellow in
biopolymers with respect to the increased intensity of the absorption band compared
with the dye in water. This result suggests that thin films, suspensions or microspheres
available, based on starch derivatives may be of interest to the food industry, since the
same staining observed in water could be obtained with a smaller amount of dye in the
presence of biopolymer.

[1] R. Chandra, R. Rustgi, Prog. Polym. Sci. 23 (1998) 1273.

[2] S. Jobling, Curr. Opin. Plant Biol. 7 (2004) 210.

[3]1 H.A.A. El-Rehim, E.-S.A. Hegazy, A.M. Ali, A.M. Rabie, J. Photochem.Photobiol. A 163 (2004) 547.

[4] R.P. Singh, J.K. Pandey, D. Rutot, P. Deg’ee, P. Dubois, Carbohydr. Res.338 (2003) 1759.

[5] X. Ramis, A. Cadenato, J.M. Salla, J.M. Morancho, A. Vall’es, L. Contat,A. Ribes, Polym. Degrad. Stab. 86 (2004) 483.
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In the present study we synthesized and purified several 6-O-sucrose monoesters and 6-
O, 6-0’ sucrose diesters having different alkyl chain lengths by using synthetic methods
under Mitsunobu conditions. For all the available compounds the physico-chemical
information concerning the formed reversed micellar aggregates in chloroform was
evaluated by using spectroscopic or fluorescent methodologies.

Cmc values for the series show a fair direct dependence with the temperature depending
on the fluorescent methodology employed (polarization or intensity).

To probe the structure of water inside the micelles we analyzed the acid base
equilibrium of pyranine. At high R values the behavior is like in homogeneous water
solution, while at low R values the interaction water molecules with sucrose moieties
avoids the probe acid-base dissociation, the emission from dissociated probe is only
observed for R values higher than 10 for all the studied esters.

The results obtained show for 6-O sucrose mono esters with different length of alkyl
chain that its micellar properties show a fair dependence on the balance of the size of

alkyl chain and the sucrose head .

Financial support from Fondecyt 1080412 is gratefully acknowledged by G. G.
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En este trabajo se presenta un estudio del aumento de la intensidad de la sefial fluorescente
de meso-Tetrafenilporfirina (TPP), Tetrapiridilporfirina (TPyP), Protoporfirina IX (PPIX)
depositada sobre una superficie rugosa de plata en funcion de la longitud de onda de
excitacion y en funcién de la distancia fluoréforo-superficiel.

La superficie con nanoestructura de plata es preparada sumergiendo por 48 hrs., un vidrio
pyrex silanizado con 3-aminopropiltrietoxysilano (APS) en una solucion coloidal de plata,
la que es obtenida empleando hidroxilamina como agente reductor.

El estudio de la intensidad de fluorescencia en funcion de la distancia de separacién
fluoréforo superficie metélica, se realiza empleando dos técnicas: 1) Layer by Layer
(LBL)?, en que cada bicapa estd formada por clorhidrato de polialilamina (PAH,
polielectrolito catidnico) y poliestirensulfonato (PSS, polielectrolito anidnico) y 2) una capa
de polielectrolito cationico de poli-(dimetil amino etilmetacrilato), cuaternizado con
bromuro de alquilo de 8, 10, 12 y 14 atomos de carbono. En el primer caso el maximo de
la intensidad de la sefial fluorescente se obtiene en la bicapa nimero 5 y en el segundo se
obtiene importantes incremento en la sefial fluorescente para los polimeros que poseen 8 y
10 4tomos de carbono en su cadena alquilica.

En el estudio del incremento de la sefial fluorescente en funcién de la longitud de onda de
excitacion, se realiza comparando la intensidad de la fluorescencia obtenida excitando los
sistemas moleculares en la regién de la banda de Soret (400-420 nm) y en la primera banda
Q (500-514 nm). El resultado muestra que existe una mayor eficiencia en la amplificacion
de la sefial cuando la excitacion es en la banda Q.

AGRADECIMIENTOS: Beca doctoral CONICYT y Proyecto AT. N° 24090169.

! “Metal-Enhanced F luorescence”, Chris D. Geddes, J. R. Lakowicz, Journal of Fluorescence, vol. 12. N°2,
June 2002.

> M. Kolasinska, P. Warszynski, Bioelectrochemistry, 2005, 66, 65-70.
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The mechanism of QTX [2-hydroxy-3-(3,4-dimethyl-9-0x0-9H-thioxanthen-2-
yloxy)-N,N,N-trimethyl-1-propanium chloride] dye degradation in aqueous solution
was investigated. The photoproducts generated upon its photolysis were characterized
by HPLC/ESI/MS. The dye photooxidation was monitored by electronic absorption
spectroscopy. Ground state absorption spectrum of the dye revealed bands at 273 nm
and 402 nm. After 160 h irradiation, the absorption intensity at 402 nm and 273 nm
decreases together with the appearance of a new band near 310-350 nm, typical of
oxidized QTX. The chromatogram obtained after 160 h irradiation of QTX shows the
appearance of new peaks due to photoproducts resulting from QTX degradation and
they are identified by mass spectrometry. The mass spectrum shows peaks at m/z 388,
420 and 270 attributed to photoproducts with the peak at m/z 372 being due to QTX.
The peak at m/z 388 is due to the formation of the sulfoxide derived from QTX,
whereas the two photoproducts with peak at m/z 420 suggested the formation of the
sulfone derived from QTX as well as to the sulfoxide containing hydroxyl groups in
both methyl groups. The peak at m/z 270 suggests that the singlet oxygen react formed
energy transfer from triplet QTX abstracts hydrogen from the carbon bonded to the
hydroxyl, with the subsequent release of the amino group. Rearrangement of QTX
molecule leads to the product having m/z 270.

The elementary reactions of QTX in aqueous solution were investigated by laser
flash photolysis. The quenching rate constant for the triplet excited state of QTX in the
presence of potassium sorbate and hydroquinone were close to the value of diffusion-
controlled rate constant. It was possible to propose a mechanism for QTX degradation
combining the results from the different techniques. When potassium sorbate was
employed as the quencher an increase of QTX degradation percentage was observed.
These results suggested that the mechanism of QTX degradation occurs mainly through
a singlet excited state.

The authors thank FAPESP and CNPq for financial support.
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The O-antigen determines the specificity of each bacterial serotype, a kind of fingerprint
for bacteria’. In this report we explain the extraction, purification and characterization
of two O-antigen of pathogenic bacteria (Escherichia coli O16 and Salmonella
Typhimurium). The molecular fingerprints, found in the vibrational spectra, represent
the most powerful analytical technique for identification (or differentiation) of
molecular moieties in complex systems such as pathogens. In addition, the advantages
of vibrational Raman are compounded with the high sensitivity achieved using Surface-
enhanced Raman scattering (SERS). SERS is used here to take advantage of the
vibrational differences in the O-antigens, allowing the differentiation between these two
bacteria. Characteristic fundamental vibrational modes associated with the
monosaccharide, N-acetylglucosamine and deformations in the O-antigen chains
provide the main spectroscopic differences between the O-antigen of E. coli O16 and S.
Typhimurium (see figure 1).
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Figure 1. SERS spectra of O-antigen on silver colloid solution of E. coli 016 (A) and
S. Typhimurium (B).
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Las caracteristicas comunes del &cido galico (GA) con los acidos humicos (HA) y falvicos
(FA) de poseer estructuras aromaéticas polihidroxiladas y formar quelatos con diversos
metales’,? constituyen una invitacion al estudio de algunas reacciones del primero como
modelo muy simplificado del comportamiento de estos importantes componentes organicos
de los suelos (HA 'y FA).

Se investigd dentro de las posibles fotoreacciones precursoras en la generacion de
sustancias himicas, la interaccion promovida entre luz visible y (Rf), un fotosensibilizador
natural en sistemas acuosos, y acido galico (GA) un polifenol naturalmente formado
después de la degradacién de la lignina. En esta contribucion presentamos un estudio
sistematico de la cinética y mecanismos bajo condiciones aerdbicas en medios acuosos, por
medio de fotodlisis continua de luz visible, deteccion polarografica de consumo de oxigeno,
espectroscopia fluorescente estacionaria y resuelta en el tiempo, deteccion de
fosforescencia resuelta en el tiempo y técnicas de laser flah fotdlisis. GA se degrada
relativamente rdpido en soluciones acuosas pH 7, donde el oxigeno singlete molecular
(02(1Ag)), el anion radical superoxido (O,") y el peroxido de hidrégeno (H,0,) — tres
especies fotogeneradas desde el triplete excitado de la Rf—, participan en los fotoprocesos.
La conclusién general es que en aguas naturales el GA puede fotodegradarse
espontaneamente en condiciones ambientales Las especies radicalarias generadas en
presencia de Rf pueden participar de las reacciones de condensacion o polimerizacién
promoviendo la sintesis natural de productos himicos, procesos que ya han sido propuestos
y alcanzados recientemente por medio de reacciones térmicas”.

! Environmental Pollution, 140, 2006, 114-123
2 Colloids and Surfaces B: Biointerfaces, 13, 1999, 127-134
% Journal of Colloid and Interface Science, 336, 2009, 59-66.
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Las a-oxoamidas son compuestos no fluorescentes que tras irradiaciéon con luz UV
producen fotoproductos de interés farmacoldgico. Se ha propuesto que los fotoproductos
derivan de dos tipos de intermediarios de reaccion, uno dirradicalario (D) y otro
zwitterionico (Z). La ciclizacion del dirradical produce una p-lactama, mientras que el
ataque nucleofilico del oxigeno a la unién imida del zwitterion lleva a la obtencion de la
oxazolidinonas. La distribucion de fotoproductos depende de la naturaleza de los
sustituyentes y de la polaridad del medio, dado que estos afectan la cinética de formacion y
estabilidad relativa de los intermediarios de reaccion.

Presentamos aqui un estudio sobre la fotofisica / fotoquimica de una oxoamida-éter corona
(1) en la ausencia/presencia de iones metalicos alcalinos y alcalineos térreos. El objeto de
este estudio es investigar si los metales acomplejados son capaces de modificar la
reactividad de la amida alterando la estabilidad relativade D y Z.
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Se analizd el efecto de complejacion sobre las propiedades espectroscopicas del croméforo
en acetonitrilo. Los resultados muestran que en presencia de los metales, se produce un
incremento del coeficiente de extincién molar y un corrimiento al rojo de la transicién z-n
mientras que la transicion n-m  muestra un corrimiento al azul y un aparente
desdoblamiento de la banda de absorcion. Las constantes de complejacion fueron
determinadas utilizando los cambios observados en los espectros de absorcion con el
agregado de las sales. La cinética de reaccion del zwitterion (Z) intermediario en la
fotoquimica de | fue estudiada usando la técnica de laser flash fot6lisis en ausencia y
presencia de metales. En acetonitrilo, la presencia de metales inhibe parcialmente la
formacion de Z y disminuye considerablemente su tiempo de vida. Estos resultados seran
corroborados con un estudio del efecto de las sales sobre la distribucién de fotoproductos.
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In this work, we present theoretical and experimental results on the photophysical
properties of p-aminodimethylaniline (ADMA), p-aminodiethylaniline (ADEA) and p-
piperidinoaniline (PA), based on geometric parameters and the electron donor properties
of p-substituted groups in aniline. These results, which are the initial steps of a long
term project, were obtained using ab initio methods with large atomic basis and the
results are in agreement with the experimental electronic spectra.
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The optimized ground states of these molecules were obtained at the CASSCF level of
theory, using a DZP quality basis set. The results show that the bond distances between
C(4) — N(2) are 1.415, 1.402, and 1.429A for ADMA, ADEA, and PA respectively. The
twist angle 06 (defined as C(3)+C(4)+N(2)+C(7) + C(5)+C(4)+N(2)+C(8) / 2) for PA is
90° as compared to 0.14 ° and 0° for ADMA and ADEA, respectively. These data
corroborate that the piperidine group in PA is less coupled to the aromatic ring.

The photophysical parameters, such as vertical excitation, and fluorescence energies
were obtained at the CASSCF and CASPT?2 levels, using VDZP basis set. The Sp — S;
and Sp — S, calculated (CASPT2) and experimental (in parenthesis) values are: 323 nm
(318 nm) and 256 nm (265 nm) for ADMA, 338 nm (323 nm) and 268 nm (266 nm) for
ADEA, and 302 nm (310 nm) and 341nm (264 nm) for PA. These results corroborate
the data from optimized structures, indicating a less strong interaction between the
piperidine group and the aromatic ring. Therefore, the electron donor strength in PA is
smaller than ADMA and ADEA.

Acknowledgement: The authors thank CNPq and FAPESP for financial support.
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La espectroscopia de masa con volatilizacion (desorcién)/ionizacion
fotosensibilizada por una matriz e inducida por laser ultravioleta (UV- MALDI-MS) es
una técnica utilizada para el anélisis de macro y biomoléculas. La falta de un modelo
que expligue claramente el proceso que ocurre en la muestra solida formada por la
matriz (fotosensibilizador) y el analito, limita fuertemente el uso de esta técnica, ya que
dado un analito, es dificil la seleccién de la matriz adecuada.* Al elegir una matriz debe
considerase: a) que la matriz absorba intensamente a la longitud de onda de irradiacion ,
b) que la interaccion matriz-analito lleve a una muestra homogénea y c) que las
propiedades acido-base de la matriz promuevan la formacién de iones moleculares del
anélito.

En este trabajo se describe el analisis por UV-MALDI-MS de lipidos utilizando
como matrices compuestos heterociclicos nitrogenados (Figura 1). Entre ellos se
encuentran la harmalina, una B-carbolina que presenta un equilibrio &cido-base en
solucion acuosa debido a la protonacion del nitrégeno piridinico cuyo pKa es cercano a
10.% Para este compuesto se conoce ademas que en el estado excitado singlete su
basicidad aumenta considerablemente.? Estas caracteristicas la convierte en una
excelente matriz en modo negativo. Respecto a los otros compuestos, no hay
informacion en literatura acerca de la influencia del cambio de acidez en el estado
excitado sobre su aplicabilidad en la técnica UV-MALDI. Considerando sus
caracteristicas estructurales decidimos utilizar estos heterociclos basicos como matrices
para la deteccion de diversos lipidos comerciales y componentes naturales de extractos
vegetales, evaluando la reproducibilidad y el limite de deteccion de estas matrices.
Complementariamente, se estudi6 su estabilidad fotoquimica y térmica.

NH,
O \ | m NH,
— N =
N MeO N~ Y N
H
Me
aminoacridinas harmalina 3 aminoquinolina

Figura 1: Estructura quimica de algunas de las matrices utilizadas
Referencias
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In recent years, applications to environmental cleanup have been one of the most
active areas in the heterogeneous photocatalysis, where the most used semiconductor
had been the titanium oxide (TiO,). However, the majority of these studies target to the
degradation of only one organic molecule. Only in the last few years, families of
organic compound have been studied, but only few studies have been made with
mixture of contaminants or complex matrixes®. The presence of additives could affect
the essential process involved in the degradation of a particular contaminant in
wastewater".

In this work we evaluated the degradation of the free 4-chlorophenol (4-CP) and
2,6-dichlorophenol (2,6-DCP), and an equimolar mixture at 10* and 10° M
concentrations in aqueous suspension using TiO, as heterogeneous photocatalytic at
constant loading (0.5 gL™). The initial degradation rate was monitored using High
Performance Liquid Chromatography. These studies showed that the degradation rate
decreased when the CPs concentration was increased, suggesting a complex degradation
kinetics. On the other hand, the degradation rate of 4-CP was faster than that of 2,6-
DCP. Furthermore, the results obtained with an equimolar mixture of both studied
phenols showed that the degradation rate of 4CP was similar to the free compound.
However, the 2,6-DCP degradation was faster in the presence of 4-CP. These results
suggest a direct reaction between an active intermediate produced in the degradation of
4-CP and the 2,6-DCP in solution®. Furthermore, at high concentration limit (~10“M),
the kinetic profile showed the accumulation of two principal products which were
eliminated to long degradation times. This behavior did not observe to low
concentration of CPs. In all cases, we have observed a decrease of the pH solution; this
is in agreement with the HCI generation®.

In conclusion our results evidence that the degradation process induced by
Heterogeneous Photocatalysis, using TiO, and UV light, of equimolar mixture are more
complex than the degradation of individual chlorophenols. Consequently competitive
degradation studies must be carried out to obtain a more realistic perspective.
References.
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Photochemistry in organized microheterogeneous media can differ markedly from that
in any homogeneous fluid medium. Additionally, they are a useful tool to mimic the
extremely efficient chemical processes in the biological systems. Nimodipine and
felodipine are drugs widely used as antihypertensive calcium channel blockers.
Unfortunately, they are photolabile and have been related to skin photodamage."" In a
previous study we have analyzed the photophysics and photochemistry of nimodipine
and felodipine in homogeneous media," here we revise the behavior of these drugs in
constrained media. Specifically, we focused this work on the kinetic analysis of 1,4-
dihydropyridine photodegradation process when they are incorporated into biological-
mimicking systems like micelles or liposomes. As the nature of the head of surfactant
(ionic or nonionic) could be important to modulate the photo-reactivity of these drugs,
we studied the photodegradation of nimodipine and felodipine incorporated to micelles
formed with different kind of surfactants like sodium dodecyl sulfate micelles (SDS,
anionic), dodecyl-pyridinium chloride micelles (DPC, cationic) and mono lauryl sucrose
ester micelles (MLS, nonionic). For comparison, the results of the photodegradation of
these compounds in liposomes were also included. We have found kinetic constants in
the order of 10% min® for the photodegradation of nimodipine in these
microheterogeneous systems while an order of 10 min™ was evaluated when benzene
or ethanol were used as homogeneous solvent. In all the media explored, the rate of
photodecomposition of nimodipine was higher than that for felodipine. The results
clearly indicate that both dihydropyridines studied (nimodipine and felodipine) could be
located near to the interface, thus the different heads of surfactants affect the rate
constant in a fair (slight) different way.
@ dodecylpyridinium chloride (DPC)

NO, cl B4, o

cr

cl
(H3C)2HCOOC ‘ ‘ COOCHZCHZOCHB HSCOOC ‘ ‘ COOCHZCHB sucrose monoester of lauric acid (MLS)J
o Do
HC N CH, H,C N CH, S NN
H H o Mo o'
sodium dodecylsulfate (SDS) 3
Nimodipine Felodipine Surfactants
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A great number of therapeutic drugs have been related to induce photoallergic or
phototoxic effects. Among them, we are interested in 4-aryl-1,4-dihydropyridines,
compounds belonging to a family of substrates widely used as antihypertensive drugs.
The use of these calcium channel blockers in long term treatments has been associated
with adverse photosensitive effects at skin level. In previous researches,™? different
photophysical and photochemical behavior have been reported for antihypertensive 4-
aryl-1,4-dihydropyiridines depending on the substituent present on the phenyl ring.
Also, it has been found that the capacity of these drugs to generate singlet oxygen
depends on the medium polarity and on the 4-aryl moiety bearing different substituents.
They are also classified as good scavengers of singlet oxygen, and there is a proposal
for the reaction mechanism with reactive oxygen species.

Taking into account that almost all generations of antihypertensive drugs (commercial
compounds) have electron-withdrawing substituents on 4-aryl moiety, we replaced them
for an electron-donor group (e.g. hydroxy) in order to modify their photophysical and
photochemical behaviour. Thus, the present work has been focused on the Kinetic
analysis of photodegradation process of compounds A and B, identifying main
photoproducts, its ability to generate singlet oxygen and its reactivity toward this active
species of oxygen. The kinetic constant values of A and B photodecomposition were
lower than that of their analogues 4-(3-nitrophenyl) and 4-(2,3-dichlorophenyl)
substituted. On the other hand, compounds A and B were not able to generate singlet
oxygen, but they are relatively good scavengers of this reactive species, because overall
rate constant of singlet oxygen deactivation by these compounds are in the order of 10°
to 10° M%s™.
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2,2-Dimethyl-1,3-propanediol and 1,3-dithiane are common aldehyde protecting groups.
They are used to protect 2-nitrobenzaldehyde affording 1,3-dioxane heterocycle (i.e. A)
and 1,3-dithiane heterocycle (i.e. B). These can be removed in acid media and also react
photochemically through a well-known mechanism called aci-nitro tautomerism.>? In
this last context, the heterocycle-opening is obtained as photoproduct, additionally, the
photoreduction of nitro to nitroso group is observed.

We focused this work on the Kkinetic analysis of photodegradation process of
compounds A and B in different media, identifying also the main photoproducts. The
photodecomposition Kkinetic constant values of A and B were very high, in the order of
10 s The steric and stereoelectronic contributions of both dioxo and dithio protecting
groups seem to have any effect over the rate of photoreduction of these 2-nitrophenyl
derivatives in solvents of different polarities.

0] S
5 \ =
H NO, H NO,
A B
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The compounds 4-(2-hydroxyphenyl)-2-phenyl-2,3-dihydro-1H-1,5-benzodiazepine
(1a) and 4-(2- hydroxyphenyl)-2-(2,3-dimethox yphenyl)-2,3-dihydro-1H-1,5-
benzodiazepine (2a) are able to react with acetic anhydride, affording both, the N-
acetylated or the N- and O-diacetylated analogs, depending on the reaction conditions
12 When Compounds la-c and compounds 2a-c are exposed to UV light, different
behaviors have been observed. Compounds without acetylation (1a, 2a) and the N-
acetylated ones (1b, 2b) photodecompose ca. ten times faster than their diacetylated
homologues (1c, 2c). Thus, we focused the present work on the Kinetic analysis of
photodegradation process of this family of compounds, identifying also the main
photoproducts.

Our results shows that the introduction of double acetylation (i.e. N- and an O-
diacetylation) in the 2,3-dihydro-1H-1,5-benzodiazepine core, plays an important role in
the stability of 1,5-benzodiazepine against UV light irradiation, suggesting the
importance of the O-acetylation in the decomposition mechanism mediated by UV light.

(la)R=H;R=H; ?R=H
(lb)R=H;R =COCH3;°R=H

SO N N (Ic) R=H ;1R = COCH,; 2R = COCH,

(2a) R=0OCH3;R=H; R=H
R (2b) R= OCH3 ; IR=COCHj3; 2R=H
R (2¢) R= OCHj3 ;'R =COCHj3; R = COCH3
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El sistema formado por el colorante safranina (I) y aminas alifaticas se ha empleado con
éxito como iniciador de la fotopolimerizacion vinilica. Con el fin de explorar sistemas
fotoiniciadores que se puedan emplear en medios confinados hemos efectuado el
estudio de la fotofisica de este colorante y la reactividad de sus estados excitados frente
a aminas alifaticas en micelas inversas de AOT () en n-heptano. Se determinaron los
espectros de absorcion y de emisién del colorante en funcion del contenido de agua
(w = [H20]/[AQT)).

CH,

0 CH,
I

HSCKINI:[CH:% /C\ /CHz_CH—(CHz)a_CHS
Na*0,5—CH o
HoN N7 NH, (lH\
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cr T/ \CHZ—TH—(CH2)3—CH3
o CH,

CH,

(0 (1

El corrimiento de Stokes aumenta con w alcanzando un valor constante para w > 20 el
cual similar al que se encuentra en metanol pero considerablemente menor que en agua.
Esto se interpreta como que el colorante (positivo) permanece en la interface (negativa)
sin desplazarse a la laguna acuosa. Las propiedades del estado triplete se investigaron
mediante la técnica de laser flash fotolisis. El espectro T-T presenta un méximo a 830
nm. Esto es un considerable corrimiento al rojo con respecto al agua (800 nm) y
metanol (825 nm) y similar al valor en etanol (829 nm). El tiempo de vida del triplete
aumenta con w alcanzando un valor limite a w > 20 considerablemte mayor que el
encontrado en solventes homogeéneos (60 us en AOT y 19 us en MeOH). Se determind
el quenching de triplete por tri-etanolamina (TEOHA), encontrandose una mayor
efectividad que en solvente homogéneo: kq = 2.9x10" en AOT contra 3.8x10° M's™ en
MeOH. Por otra parte el quenching por tri-butil amina es mucho menos efectivo y
presenta una curvatura hacia abajo similar a lo observado para aminas alifaticas en
solventes homogéneo. La mayor efectividad de TEOHA se interpreta como una alta
concentracion local de la misma en la interface en el micro-entorno del colorante.
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Polipropileno (PP) é um polimero termoplastico produzido pela mdustria em quantidades
muito grandes e com amplas aplicagdes. O éxito do PP baseia-se nas suas excelentes
propriedades mecanicas, facilidade de moldagem e baixos custos de produgéo. Porém, em
geral suas propriedades superficiais devem ser modificadas para uma determinada aplicagéo
utilizando técnicas quimicas ¢ especialmente, tratamentos com plasma. O principal
problema ¢ que os filmes de PP tratados recuperam as condi¢des imciais lndrofdbicas em
poucas horas. Outra forma de modificar a superficie do PP ¢ a utilizagdo de radiagéo
eletromagnética. Na presente contribuicdio serfio apresentados os resultado de modificagdo
superficial de PP utilizando radiagéio UV, VUV ou sincrotron (SR).

Filmes finos de PP (MW= 100000, Braskem, Brasil) foram preparados pela técnica de spin-
coating sobre substratos de aco inoxidavel a partir de solugdes de PP em Xileno (~ 107 M)
a 125 °C. A funcionalizagiio UV foi realizada utilizando lampadas de Hg de média pressdo
(250 ou 400 W) [1]. Uma lampada de Deutério quase monocromatica de 140 W for
empregada com fonte de irradiagio VUV. As experiéncias com radiacio SR
monocromatica foram realizadas no LNLS, Campinas, Brasil na linha de luz SGM de
espectroscopia VUV e Raios-X moles [2]. As superficies modificadas de PP foram
analisadas por: &ngulo de contacto de agua (WCA), FTIR-ATR, XPS, NEXAFS e SEM.
Quando filmes hidrofébicos de PP (WCA ~ 110°%) foram irradiados com UV na presenga de
solugdes concentradas de H,O, ou vapores de acido acrilico (AA), o WCA diminuiu para ~
70 e ~ 47° respectivamente apos uma hora de tratamento. Ao irradiar os filmes de PP com
radiagio VUV em presencga de ar obteve-se um WCA de ~ 65° durante o mesmo periodo de
iluminagéo. Finalmente quando SR foi utilizada para wradiar superficies de PP em
combinagio com uma atmosfera de oxigénio, 0 WCA diminuiu para ~ 60°. Medidas de
FTIR-ATR, XPS e NEXAFS permitiram conferir a presenga de grupos eletronegativos
(OH, C=0, e COO) na superficie do PP apds os tratamentos.

O grau de hidrofilicidade obtida nos filmes de PP foi extremadamente estavel apds os
tratamentos, por exemplo, depois de 10 meses de tratamento VUV o WCA permaneceu
constante em ~ 65°. Quando o tratamento foi de UV na presenga de AA, o WCA também
permaneceu mvariante apos meses do tratamento. Esse tipo de modificagdo permanente é
de grande importincia pratica e contrasta com (ratamentos tradicionais de plasma. Estudos
estdo sendo desenvolvidos para tentar conhecer a origem desta estabilidade.

[1] D.E. Weibel, A. F. Michels, F. Horowitz, R. D. S. Cavalheiro and G. V. d. S. Mota, Thin Solid Films 517
(2009) 5489.[2] D.E. Weibel, F. Kessler and G. V. da Silva Mota, Polymer Chemistry 1 (2010) 645.
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Nitroxide prefluorescent probes have been used as fluorescent molecular switches to
monitor carbon center radicals." The mechanism is based on the reaction of nitroxides
with carbon center radicals removing the intramolecular chromophore fluorescence
quenching elicited by a covalently attached nitroxide moiety. The extension of this
methodology to other free radicals such as to peroxyl radicals requires a limited free
radical reactivity of the chromophore in comparison with the nitroxide moeity.? In the
present report, we evaluate the reactivity of the nitroxides quinoline TEMPO (QT) and
coumarine 343 TEMPO (Css3T) toward peroxyl radicals via formation of
oxoammonium cation and the oxidation of the chromophore moiety. Also, experiments
were aimed to estimate if the interaction of protein derived radicals with QT and Csz43T
involves the nitroxide or the chromophore. The reaction of nitroxides and the isolated
chromophores towards peroxyl radicals (derived from 2,2’-azobis-2-amidino propane,
AAPH), in absence and presence of proteins, was determined using spectroscopic
techniques and ORAC (Oxygen Radical Absorbance Capacity) assay. These
experiments showed that nitroxide and also chromophore moieties of QT and CassT
reacted efficiently towards peroxyl radicals. In contrast, in presence of micromolar
concentrations of lysozyme, alkaline phosphatase or alcohol dehydrogenase only the
nitroxide moiety was consumed by free radicals (observed by a clear increase of the
probe fluorescence). This result is in agreement with trapping of protein free radicals by
nitroxide probes in conditions where AAPH derived peroxyl radical were trapped by the
proteins (zero order). In these systems, no association of the nitroxide to these proteins
by fluorescence time resolved techniques was observed. On the other hand, in presence
of human serum albumin (HSA) a faster fluorescence increasing of QT and Ca43T is
interpreted in terms of preferential association of the probes in site | in HSA,® and also
to nitroxide trapping of thyl radicals in addition to Tyr and or Trp derived radicals.
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Photodynamic therapy (PDT) is an important developed technology for cancer
treatment and microorganisms inactivation. This technique is based on the production of
reactive oxygen species by visible light excitation of a photosensitizer. Hypericin (HY),
a pigment found in plants of the Hypericum genus, has been considered as a potential
photodynamic agent [1]. Some studies have demonstrated the efficacy of topical
Hypericin-PDT treatments of actinic keratosis, for example. In this work, are described
one adapted synthetical route in order to obtain this anthraquinone-derivative, and its
photodynamic activity was compared to some commercial photosensitizers.

Firstly, 6-methyl-1,3,8-trihydroxy-anthraquinone (emodin) was dissolved in
acetic acid and reducedby using SnCl,.2H,O/HCI [2]. After refluxing for 3 h, emodin-
anthrone was precipitated by cooling at roomtemperature and the product was filtered
off. Then, a mixture of emodin-anthrone, potassium t-butoxide anddimethylformamide
(DMF) was irradiated by using microwave at 150W under nitrogen atmosphere, for 20
min. After cooling, the mixture was quenched with deionized H,O and acidified with
2.0 mol.L™ HCI. The residue was centrifuged and purified by column chromatography
yielding protohypericin. This compound was irradiated in acetone by using halogen
lamp (500 W) in order to produce Hypericin (HY).

The phototoxicity investigation of HY was performed in two tumor cell lines:
HEp-2 (human larynx) and B16F12 (human melanoma). In order to compare its
photodynamic efficiency, two other first and second-generation photosensitizers were
evaluated at the same conditions, being respectively an hematoporphyrin derivative
(Photogem®- PG) and a chlorine derivative (Photodithazine®- PZ). For HEp-2 cells the
ICso were 0.06 (HY), 1.0 (PZ) and 4.3 (PG), showing that HY is 94 and 99% more
cytotoxic than the chlorin and the porphyrin, respectively. In B16F12 the 1Csy values
were 0.30 (HY), 3.0 (PZ) and 11 (PG), showing that HY is 90 and 97% more cytotoxic
than the chlorine and the porphyrin, respectively. It can be observed that melanoma
cells are more resistant to PDT since the 1Csq is higher in this cell line for all studied
photosensitizers (5; 3 and 2.5 fold for HY, PZ and PG). These results and the fact that
HY is a popular and safe medicine for humans, support the great potential of this
photosensitizer to replace with advantages the porphyrins as the most used
photosensitizer in clinical PDT.

[1] Aigner, S., Falk, H. Monatsh Chem 2008, 139, 991.;
[2] Kiesslich, T., Krammer, B., Plaetzer, K., Curr. Med. Chem. 2006, 13, 2189.
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Histamine (hist) has been broadly established as having important roles in
mammalian physiology, for example, as a bioregulatory agent in vasodilation and
neuronal signaling. Moreover histamine has shown encouraging anti-tumor and anti-
metastatic properties and implications for Alzheimer’s disease therapy. Unfortunately,
the limiting factor is the hist intolerance. In this context, metal-hist complexes can be
seen as useful delivery agents of hist and, in particular, are promising for the
photochemical delivery of hist to desired physiological targets.

The complex cis-[Ru(phen),(hist),](PFg). (Ru-hist) has been synthesized and
characterized and its behavior upon irradiation has been studied by continuous
photolysis. The *H NMR spectrum revealed the presence of 4 peaks due to the ring
protons of imidazole and 4 peaks due to the CH, group. The two sets of resonance
doublet signals indicate the presence of two isomers of complex Ru-hist, the adjacent
(A) and remote (R) isomer, depending on which nitrogen atom of imidazole is
coordinated to the ruthenium ion. The structures of the two isomers of complex Ru-hist
were further confirmed by DFT calculations.

The photochemical behavior of isomeric forms of complex Ru-hist was provided
by examining the "H NMR in a CDsCN and CDsOD solvent. The *H NMR spectra after
30 min irradiation the R isomer has photochemistry while the A isomer remain intact.

Photolysis was also accompanied by changes in the emission spectra. In this
experiment the emission intensity in CH3CN solution decreased continuously during
photolysis. In accordance, the cis-[Ru(phen),(CH3CN),](PFs)2 complex shows no
luminescence at room temperature.

Overall, these results are of particular interest to the design of intelligent
metallodrugs based on photochemical and photophysical processes.
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This communication deals about the use of molecular design based on quantum
mechanical calculation to support the synthesis of new metal-phthalocyanine derivatives
aiming technological applications, such as photonics, energy conversion,
photosensitization and catalysis/photocatalysis.

The ground state geometry of Zinc Phthalocyanine (ZnPc) and Tetra (o and ) nitro,
amino, methoxy and dimethylamino ZnPc was optimized using the Density Functional
Theory (DFT) procedure based on the B3LYP hybrid functional, without any symmetry
constraints, using the DGDZVP2 valence double-{ atomic basis-set was used to define
all atoms. These calculations were performed in the presence of DMSO under the
IEFPCM self-consistent reaction approach (SCRF). These calculations were followed
by analytical vibrational frequency computations, in order to verify the nature of the
stationary state. The optimized geometries were also used to estimate the polarizability
(o) and the first hyperpolarizability () of these molecules obtained by single point
calculations applying the PM6 semi-empirical model, in combination with COSMO
(conductor-like screening model), using the APOLAR approach in combination with
Configuration Interaction calculation. Also from the optimized structures, the excitation,
fluorescence spectra and the state diagram (singlet and triplet) were simulated using
TD-DFT and the same SCRF procedure. The theoretical data confirm the trend
experimentally observed, showing that the electron-donor substituents favours the
batochromic shift of the Q band, formed by two degenerate states. The first two triplet
states also show to be degenerate and energetically adjacent to the S; and S, states. The
S-T energy gap systematically decreases with the inclusion of substituents on ZnPc,
being that this decrease is slightly higher for electron-donor derivatives with
substitution at the o position. The parameters polarizability and first hyperpolarizability
are very expressive and tend to increase as the electron donor character of the o and 3
substituents increases. The substituents at the a position possessing donor character
present the highest values of these two parameters. These effects are probably related to
the improvement in the electronic delocalization over the m system and structural
distortions caused by the substituent at the o position.

Acknowledgements. To CNPg, CAPES and FAPEMIG.
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Hernan B. Rodriguez * Yésica Di lorio”, Marta I. Litter§, Maria A. Grela” and
Enrique San Roman*

* INQUIMAE/DQIAYQF, Facultad de Ciencias Exactas y Naturales, Universidad de
Buenos Aires, Ciudad Universitaria, Pab. Il, 1428 Ciudad de Buenos Aires, Argentina.
e-mail: hbr@qi.fcen.uba.ar
* Departamento de Quimica, Universidad Nacional de Mar del Plata, Funes 3350, 7602 Mar
del Plata, Argentina.
$ Gerencia Quimica, Comisién Nacional de Energia Atémica, Av. Gral. Paz 1499, 1650 San
Martin, Prov. de Buenos Aires, Argentina.

Keywords: AITCPc, TiO,, action spectrum

Recently, we have tested the capability of hydroxoaluminiumtricarboxymonoamide
phthalocyanine (AITCPc) adsorbed on TiO, Degussa P-25 for the photocatalytic reduction
of Cr(VI) under visible irradiation in the presence of 4-chlorophenol as sacrificial electron
donor.! It was demonstrated that a very rapid reduction to Cr(l11) is possible in spite of the
aggregation of AITCPc on the surface of TiO,. In order to elucidate the role of aggregates
in charge injection, the photoelectric behavior of AITCPc adsorbed on a TiO; electrode is
studied in this work.

Nanocrystalline TiO, electrodes were prepared from Degussa P-25. The powder was milled
with a small amount of water and acetylacetone for a long time in order to lower the degree
of aggregation and stabilized with Tween 80. Films were obtained extending the white
viscous paste over ITO electrodes, drying at 100 °C for 1 h and heating at 500 °C for 30
min. AITCPc was adsorbed onto the modified electrodes from dimethylsulfoxide (DMSO)
and characterized through total reflectance and diffuse transmittance measurements to
obtain the absorption spectrum. The circuit was closed using a SnO,-graphite counter-
electrode and a thin layer of 0.5 M KI — 0.05 M I, in ethyleneglycol as the electrolyte.
Photocurrents were measured either directly or using modulation techniques under
irradiation in the red (AITCPc Q-band) as a function of the applied potential and dye
loading.

Absorption spectra do not depend on dye loading and suggest a high aggregation degree as
found in Degussa P-25 suspensions,* whereas photocurrent spectra do not depend on the
applied potential and dye loading and resemble the absorption spectrum of the monomeric
dye in DMSO. These results show that the species responsible for the charge injection is the
monomeric AITCPc. Slow response times (t ~ 0.6 s) and a large increase of photocurrent
on electrodes previously illuminated at open circuit for different time intervals are
observed. The origin of the photoelectric response is analyzed and discussed.

1 J. M. Meichtry, V. Rivera, Y. Di lorio, H. B. Rodriguez, E. San Romén, M. A. Grela and M. I. Litter (2009)
Photochem. Photobiol. Sci. 8: 604-612.
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Aminopyridines (Apy) are bioactive molecule that increases the strength of the
nerve signal'. Due to it ability to facilitate nerve transmission, they has been applied to
reverse anesthesia and muscle relaxation and have been propose as drug for a series of
neurological diseases®. Temporally and spatially controlled release of biologically active
molecules can be achieved with suitable photolabile precursors metal complexes®. In
this respect, research in this lab is concerned with applying photochemical and
photophysical techniques to map the chemical reactivity of Ru(ll) complexes as
potential Apy donors. Here is described the synthesis, characterization, theoretical
calculations and photochemical properties of a series of cis-[Ru"(N~N).(Apy).]*
complexes [(NN) = 1,10-phenanthroline].

The complexes {Ru(ll)-neuroactive} were obtained from precursor
cis-[RU(N~N),(OH,)2]** after an amount of the Apy ligand added and were precipitated
with NH4PFs. Photochemical studies of complexes using spectroscopic technique (UV-
vis) were made to prove the spectra and dynamics of photoproducts and possible
reactive intermediates. The complexes show lowest energy absorption at 490 nm (g ~
10* M™* cm™) in CH3CN solution corresponding to the MLCT (Ru—>phen and Ru—Apy,
both dn—n*). Based on Density Functional Theory (DFT) calculations using the
Gaussian 03 program (B3LYP exchange-correlation functional with the LANL2DZ
basis set) the electronic spectra of both complexes were investigated in CH3CN: A =
485 nm; 441 nm (f = 0.080; 0.085). Upon photolysis in CH3CN with 420 and 350 nm
light, the complexes undergo Apy dissociation to give the ruthenium(ll) solvent
products detected by UV-vis absorption: the absorbance of MLCT band at 490 nm
(Amax) decreases during the photolysis and a band at Amax = 420 nm, characteristic of
complex solvent cis-[Ru"(N"N)»(CHsCN),]*, appears. The photochemical results are
relevant to possible applications of photochemistry for Apy delivery to biological
targets.

Financial support: FAPESP

! Molgo, J; Lemeignan, M.; Peradejordi, F.; Lechat, P.; J. Pharmacol (Paris), 1985, 16, 109-144.
2 Segal, J. L.; Brunnemann, S. R.; Pharmacotherapy, 1997, 17, 415-423.
% Carlos, R. M.; Quim. Nova, 2007, Vol. 30, No. 7, 1686-1694.

135



P99

ESTUDIO EXPERIMENTAL Y TEORICO DE LAS ESPECIES TRANSIENTES
OBTENIDAS POR FLASH-FOTOLISIS DE ACIDOS FULVICOS.

Janina A. Rosso’ , Monica C. Gonzalez , Reinaldo Pis Diezﬁ, Daniel O. Martire

* Instituto de Investigaciones Fisicoquimicas Tedricas y Aplicadas (INIFTA), Facultad de
Ciencias Exactas, Universidad Nacional de La Plata, C. C. 16, Suc. 4, (1900) La Plata,
ARGENTINA. E-mail: dmartire(@inifta.unlp.edu.ar.

# Centro de Quimica Inorganica (CEQUINOR, CONICET/UNLP), Facultad de Ciencias
Exactas, Universidad Nacional de la Plata, (1900) La Plata, Argentina.

Palabras clave: acidos filvicos, radical cation, flash-fotolisis.

Las sustancias humicas SH son las sustancias que mas absorben la luz solar en las aguas
naturales. A partir del proceso de absorcion de luz UV-visible se generan estados excitados
que interaccionan con especies presentes en el agua formando otros intermediarios
reactivos, afectando la quimica redox de estas aguas y la de los contaminantes que se
encuentran disueltos en ellas. Los acidos falvicos (AF) corresponden a la fraccion de las SH
que es soluble en soluciones acuosas a cualquier valor de pH.

En este trabajo se realizaron experimentos de laser flash-fotolisis (ILFP) con soluciones
acidas de AF Pony Lake y Waskish Peat (ambos de THSS). Los espectros de absorcion de
las especies transientes obtenidas se muestran en la Figura 1.
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Figura 1: Espectros de absorcion de los transientes obtenidos por LFP (Aexc=355 nm) con soluciones de AF
Pony Lake 188 mgL ' (A)y Waskish Peat 98 mgL '(B) de pH = 1,8 burbujeadas en Ar (c)y O, (e).

Tanto los espectros de absorcion como las cinéticas de decaimiento fueron independientes
de [O;]. Estos resultados indicarian que las especies transiente detectadas podrian asignarse
a radicales cationes de los AF.

Como complemento del trabajo experimental, se estudiaron el estado fundamental y los
primeros estados excitados de los estados triplete y radical cation del modelo de Buffle. Se
utilizaron herramientas de la teoria del funcional de la densidad que incluyen efecto
solvente.

Los resultados preliminares soportan los datos experimentales, sugiriendo que la transicion
observada ocurre entre el estado fundamental y el segundo estado excitado del radical
cation de la especie en estudio.
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The synthesis of polymers with complex architecture has been of wide interest, in
particular that concerning to branched polymers. Among the methods to obtain these
materials from vinyl monomers is the use of multifunctional initiators. However, there
are few reported studies using this technique and most of them are focused to thermal
free radical polymerization of styrene and methyl methacrylate.

In the present work we studied the free radical polymerization of 2-hydroxyethyl
methacrylate induced by irradiation. With the aim to obtain branched polymers we
employed as photoinitiator safranine (Sf) in the presence of amine groups incorporated
to PAMAM dendrimers of low generation. The interaction of the dye excited triplet
state with amines gives the a-amino radical that is the species that add to the monomer
double bond.!

In order to get information of dendrimer-branched polymers, the polymerization
rates were compared with the photochemical behavior of safranine in the presence of
dendrimers. The characterization of polymers employing different techniques, intrinsic
viscosity of the polymer solutions, particle size, and size-exclusion chromatography
indicate the formation of branched polymers.

The triplet quenching of Sf by dendrimers presents a complex mechanism.? Time
resolved measured showed that the interaction of the safranine protonated triplet (’SfH")
with the amine involves as first step an intermediate in equilibrium with the triplet,
followed by the dye deprotonation giving the neutral triplet (3Sf). This species is
deactivated by the amine giving the amine free radical that adds lead to monomer.

In spite of the higher number of amine groups in dendrimers, polymerization rates
using the monomeric photoinitiator was faster. These results show that branched
polymers were successfully obtained with minor changes in the polymerization rate.

References:
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- Fotodegradacion

Las ftalocianinas poseen propiedades fotoquimicas y fotofisicas de interés en distintas
disciplinas [1]. En el caso de ftalocianinas metaladas, la union covalente entre el metal y
una fase polimérica ha sido usado como una forma para cambiar las propiedades fisicas
y quimicas de los complejos [2]. Un trabajo previo, publicado recientemente, nos
permitié conocer profundamente la fotofisica y fotoquimica de un nuevo polimero (de
poly-etilenamida) conteniendo ftalocianinas tetrasulfonadas de Al"' (poly-Al"'Pc). Este
polimero mostro, ademas, un comportamiento diferente al de Al"'Pc libre. Y se presentd
evidencia espectroscopica de “fototransformacion” de lignina [3]. La lignina es un
biopolimero vegetal que se encuentra recubriendo el 30% de la celulosa y hemicelulosa
disponible. Su estructura es, basicamente, la de un polimero de grupos fendlicos unidos
en forma de red con sustituyentes de diferente naturaleza. Por lo tanto, la degradacion
de lignina presenta un desafio de importancia tecnolédgica generando, ademas, productos
de interés industrial.

En este trabajo presentamos un estudio sistematico de degradacion de lignina mediada
por poly-Al"'"Pc y la deteccién de fotoproductos que sugiere la destruccién de la
estructura polifenodlica. Se comunicard el resultado de experimentos de fotdlisis
continua en presencia y ausencia de O,; en presencia y ausencia de poly-Al"'Pc y
Al"'Pc; tiempo de irradiacion, etc., asi como el disefio de estrategias de separacion e
identificacion de los fotoproductos. Las muestras fueron irradiadas con luz de A > 500
nm (no absorbe lignina) y las soluciones acuosas (pH=7) posteriormente analizadas por
espectroscopia UV-Vis, CG-FID y HPLC-masa.

Referencias
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Dihetarylethenes | have undisputable advantage in compare with most of known
photochromes, owing to their exceptional photochromic properties (thermal
irreversibility of photoconversion A === B, high fatigue resistance, high rate of the
reaction on radiation action, high quantum yield of photocyclization) and are considered
to be extremely perspective systems for the information storage in optoelectronic
devices and as photoswitchers.

A = v,
I\ AR hv,

R °s” Mk S° R

Methods for preparation of polymers 1-5 with dihetarylethene fragments as recording
media for three-dimensional optical memory were developed.

S

Spectral properties of the macromolecules are discussed.
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In this present work, the polymerization of hydrophilic monomer 2-Hidroxyethyl
methacrylate (HEMA) was studied by a delicate balance among the effective interaction of
Safranine O (SfII"), the Diphenyliodonium chleride (DPIC) and Triethylamine (TEA) with
different solvents. The photobleaching reaction was conducted i a number of solvents with
different parameters of solubility, at the same temperature (298 K). The extent of bleaching
was monitored spectrophotometrically by measuring the maximum visible absorbance of
dye. The results show that the solvent polarity affects the rate of the photoinduced reaction
and, in addition, other factors, such as the Ef'” and hydrogen bonding are important. Light
mduced polymerization of HEMA in the presence of the photoinitiator system (Safranine
O, TEA and DPIC) was conducted in an ATR-FTIR coupled with a glass fiber that
dlumines the support with monomer solution After uradiation the polymer was
characterized by the disappearance of the C=C monomer band, which is located in 1815 or
1635 em™. In agreement with the influence of solvent in the radical formation by initiator,
the efficiency of DPIC in the photopolymerization also presents changes when different
solvent media are compared by R, values, see Figure.
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Figure. Dependence of R, with Er° in TEA HEMA

absence (A) and presence (B) of DPIC.
[SafH'] = 1x107° molL!; [TEA] = 1x107
molL!; solvent/monomer ratio: 1/5.
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Anthocyanins are plant pigments that impart most of the red, purple and blue
hues in nature. The different colors reflect both the rich chemistry of these flavonoid
compounds and their structural diversity, with over 600 molecular structures identified
to date. The reddish colors are mainly due to the free flavylium cation form, AH", of
anthocyanins, while the blue/purple colors are normally associated with the conjugated
quinonoidal base form or with complexes of AH" with other polyphenols and/or metal
ions. The fundamental chromophore of anthocyanins is the 7-hydroxyflavylium ion. In
the ground state, the pK,s of the 7-hydroxygroup of both anthocyanins and synthetic 7-
hydroxyflavylium salts are typically in the range of 4-5 in aqueous solution. In the
excited state, however, 7-hydroxyflavylium ions are super-photoacids, with excited
state pKy* values in the range of -1 to 0 and rate constants for deprotonation to water as
large as 2 x 10™ s™.

In the present work we estimated proton-transfer rate constants in the ground
states of two synthetic flavylium salts: 7-hydroxy-4,5-dimethylflavylium chloride (7-
HDMF) and 5,7-dihydroxy-4-methylflavylium chloride (5,7-DHMF) from laser flash
photolysis perturbation of the ground state equilibrium position [1]. The observed rate
constants, Kops, equal to the reciprocal of the
lifetime, t, of the base form of the flavylium
ion, are a linear function of the hydronium ion
concentration [H*]: Kobs = kg + ko[H'], a plot of
which provides values of k, and kg with the
internal check of consistency K, = Ka/Kp.

For both flavylium salts, deprotonation
occurs at the 7-OH group in the microsecond
range (3.90x10° and 8.9x10° s for HDMF and
DHMF, respectively), while reprotonation of the ground state base is essentially
diffusion-controlled (2.6x10"° and 3.0x10"° s™ for HDMF and DHMF, respectively).

HO

DHMF: X=0OH

N HDMF: X=CH;,3
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El cristalino o lente ocular es un tejido constituido fundamentalmente por proteinas que
poseen una tasa de recambio muy reducida, y que por lo tanto, van experimentando
modificaciones quimicas que se acumulan con la edad y son extremas en pacientes con
catarata. La ocurrencia de entrecruzamientos proteicos debido a reacciones quimicas
entre los grupos carbonilos de azucares y los aminos laterales de las proteinas puede
conducir a la formacién de productos terminales de glicacién avanzada (AGEs), los que
se caracterizan por ser coloreados. En este trabajo se estudio la potencialidad como
fotosensibilizadores que poseen los AGEs cuando son expuestos a la radiacién en la
region UVA-visible, poniendo especial énfasis en su comportamiento a baja
concentracion de oxigeno molecular, que es la condicidn que posee este tejido que no es
vascularizado. Se prepararon modelos pequefios de AGEs incubando glucosa (Glc),
treosa (Thr) y ascorbato (ASC) en presencia de N-acetil lisina y/o N-acetil arginina. Se
obtuvieron también AGEs unidos covalentemente a las proteinas mediante la incubacion
de las fracciones proteicas solubles extraidas de lentes de bovino (BLP) en presencia de
azucares o ASC. Se calcularon los rendimientos cuanticos de fotodescomposicion del
Trp (@Trp) irradiando este amino acido con luz monocromatica en una atmosfera de
oxigeno del 5% y en presencia de los diferentes sensibilizadores. Los valores de ®Trp
obtenidos fueron pequefios (entre 0.23 x 102 y 5,41 x 10 siendo el producto de
descomposicion del ASC el sensibilizador mas efectivo seguido por la mezcla Lys/Glc.
Los diferentes cromoforos pequefios fueron también utilizados como sensibilizadores
para irradiar proteinas de lente con luz UVA-visible, encontrdndose la generacion de
entrecruzamientos proteicos acompafiados de procesos oxidativos mediados por
especies reactivas del oxigeno. Los rendimientos cuanticos fueron mayores cuando los
experimentos se realizaron a baja concentracion de oxigeno molecular y decrecen al
aumentar la concentracion de este al 20%, lo que indica la importancia de mecanismos
de fotosensibilizacién de tipo I, con la generacion de especies radicalarias que pueden
dar cuenta de los procesos de entrecruzamiento. Cuando se irradiaron proteinas de lente
coloreadas, como consecuencia de un proceso previo de glicacion que se realizé en la
oscuridad, se observo que estos cromdforos que estan unidos covalentemente a las
proteinas no son generadores de entrecruzamientos si no que producen dafo
fotoquimico circunscrito a la region inmediata a su localizacion. Se discuten los
mecanismos involucrados en estas reacciones fotoquimicas.
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In order to quantify the surface charge of zwitterionic and anionic micelles, 1-naphthol
was used, a fluorescent probe with a large difference between the ground state pKa and
the excited state pKa*.l The values obtained for the acid dissociation constants of the
probe 1-naphthol were pKa = 10.09 = 0.49 and pKa* = 0.085 + 0.038, respectively.
Zwitterionic sulfobetaine micelles show an effect known as "chameleon effect” which
consists of strong and specific interaction with anions such as C107. There is kinetic
and electrophoretic evidence showing that such interactions cause the formation of a
negative potential on the surface of the micelle, which causes transfer of H' from the
aqueous phase to the micellar pseudophase.” The addition of sodium dodecyl sulfate
(SD8), an anionic surfactant, in a sclution containing 1-naphthel, promotes changes in
the fluorescence spectrum which are consistent with formation of neutral 1-naphthol in
the excited state.’ This phenomenon is consistent with the increased concentration of IT°
mn SDS micelles. To quantify the effect of different micelles, measures of fluorescence
of 1-naphthol at different pH values, initially in water (Figure 1A) and in the presence
of SDS (Fig. 1B) and sulfobetaines, were carried out.
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Figure 1A. Successive emission spectra of 1-naphthol in aqueous solution (Aex=295nm, [1-N]=3,0 x 107°M) at
different values of pH (0,0 to 11,3). 1B. Variation in emission of 1-Naphthol (Aex=295nm, [1-N]=3,0 x 10°M)
depending on the concentration of SDS (0 até 0,1M), pH=7,1.

The results with 1-naphthol are consistent with those obtained with 2-naphthol as probe.
However, 1-naphthol was more appropriate for determining the surface charge of SDS
micelles, while for sulfobetaines 2-naphthol is more appropriate. The results indicate
0.1 M SDS promotes an apparent change of pH in the micellar phase from 7.1 to 0.6, a
value which is consistent with previous studies of Selinger and Weller (1977), but may
well be related to significant changes in the excited state pKa values of the probes.
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In this work, poly(9,9’-di-n-octylfluorene) (PFO-1) and PFO-1 end-capped with
N-(2-benzothiazole)-1,8-naphthalimide (PFO-2) were prepared via Ni(0) mediated
Yamamoto-coupling reaction. Excited state properties of the polymers in solution were
studied by time-resolved fluorescence and transient femtosecond absorption
spectroscopies.

In contrast with PFO-1, fluorescence of PFO-2 is modulated by solvent polarity.
Its emission spectrum at low energies has a shoulder on 540nm (Fig.1), and this fact
suggests the formation of a mixed excited state configuration between the emissive
singlet (fluorene units) state and the end-groups forming S-CT charge transfer state.
Triexponential emission decay was found for PFO-2 (lifetimes of 26-87 ps (t1), 438-624
ps (t2) and 1-3 ns (t3)), in contrast with a single lifetime (1;=357-472 ps) fitted for PFO-
1. Decay times of PFO-2 are associated with energy migration in cascade down to the
mixed S-CT charge transfer state, backbone and CT emission; respectively. Time-
resolved fluorescence anisotropy showed rotational relaxation time of 102-132 ps for
PFO-1, ascribed to reorientation of fluorene units on polymer backbone. PFO-2, in
turns, exhibited biexponential decay of anisotropy with a fast component of 7-15 ps and
a slow one of 0.8-1.0 ns, showing that depolarization occurs from two processes: fast
backbone energy migration to form the mixed charge transfer state and slow diffusion
motion of end-segments at longer times. Results from femtosecond transient absorption
measurements agree with this analysis and a fast component of about 9 ps in 603nm was
only observed in PFO-2 system.
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Figure 1: Emission spectra of PFO-2 in toluene (OJ) and chloroform (?) solutions (left). Energy diagram of the electronic states:
Energy levels (EL) of PFO-2, mixed charge transfer state (S-CT), and the decay processes (ki, k, and ks) involved during emission.
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La transferencia de protones es una reaccion frecuente, muy comun en procesos
quimicos (catalisis acido-base en procesos industriales, de laboratorio o enzimaticos).
La solvatacion juega un papel fundamental en estas reacciones, debido a la asociada
transferencia de carga.

En este trabajo se estudian la transferencia de protones en sistemas compuestos por 2-
naftol y diversas aminas alifaticas en CO, supercritico y en ciclohexano, usado como
solvente de prueba y de referencia. El 2-naftol es un fotodcido que cambia su pKa en
agua de 9,5 en el estado fundamental a 3,0 en el estado excitado singulete. Debido a que
las formas basica y acida presentan espectros diferentes de absorcion y de emision,
dicha transferencia ha sido estudiado por espectroscopia de fluorescencia. Como aceptor
de protones se usaron aminas alifaticas simples, con pKa menores que el pKa del
fotoacido en el estado fundamental y mayores que el del fotoacido excitado. Utilizamos
N-etil-diisopropilamina (DIEA); trietilamina (TEA); morfolina (M); 4-metilmorfolina
(MM) y 3-dimetilamino-propionitrilo (DMP).

Se obtuvieron espectros de absorcion y de fluorescencia estacionaria (emision y
excitacion) en CO, supercritico a diferentes temperatura y presion, desde densidades
menores que la densidad critica hasta condiciones similares a las de un liquido, y a
diferentes concentraciones de amina. A bajas concentraciones de amina se observan
cambios espectrales en la emisidn que estan relacionados con la solvatacion preferencial
de 2-naftol por la amina. En todos los sistemas analizados, y siempre que la
concentracion de la amina sea suficientemente grande, se observa transferencia de
proton desde el estado fundamental de 2-naftol hacia la base. Tanto los espectros de
excitacion como los de emision evidencian igual dependencia con la concentracion de
amina, lo que muestra que la especie que absorbe es la misma que la que emite.
Excitando en el punto isosbestico, los cambios observados en los espectros de
fluorescencia al aumentar la concentracion de amina son: i) variacion en el espectro de
emision de la forma &cida, dado por al efecto de solvente (solvatacion preferencial); ii)
disminucion en la intensidad total de emision, debida a la desactivacion estatica de la
emision del naftol y iii) formacion de la banda de emision del anion naftolato, originado
en la transferencia de proton entre la amina y el 2-naftol.
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In this work, we have characterized the physicochemical properties of bilayer fragments
(BF) formed by zwitterionic phospholipid, dipalmitoylphosphatidylcholine (DPPC), and
cationic lipid, dioctadecyldimethylammonium bromide (DODAB), at different
proportions in absence or presence of gramicidin, a pentadecapeptide ion channel.
Bilayer fragments of DPPC:DODAB were obtained in water by sonication with a
macrotip above the mean phase transition temperature (Tm) of the composite bilayer. In
the present work, generalized polarization of Laurdan, fluorescence anisotropy of
diphenylhexatriene (DPH) and turbidity were obtained as a function of temperature to
determine Tm of bilayer fragments whereas dynamic light-scattering determined mean
zeta-average diameter (Dz) and zeta-potential (g) for the dispersions. At 1:1
DPPC:DODAB, the zeta-potential (¢ ) for BF with 70 nm Dz was 53 £ 2 mV in
contrast to 82 +4 mV for large unilamellar vesicles about 500 nm. According to our
results, for DPPC:DODAB bilayer fragments, at different mol fraction of DODAB, in
absence of gramicidin, Tm decreases when % DODAB increases. The phase behavior of
these bilayer fragments indicated absence of phase separation with Tm at 57.5°C for BF
with 40 mol% DODAB and Tm at 54.3°C for BF at 60 mol%. The small reduction of
Tm at high mol % of DODAB would indicate that molecular packing becomes weaker
between DODAB and DPPC into bilayer fragment. On the other hand, in presence of
gramicidin at 10 mol% relative to lipid content, Tm does not change at 40 mol% of
DODAB, nevertheless, for DPPC:DODAB bilayer fragments at 60 mol% of DODAB,
phase transition temperature increased to 57.2°C. Thereby, samples with 60 mol% of
DODAB and 10 mol% of gramicidin, molecular packing becomes tighter than the one
for the DPPC:DODAB BF at the same ratio. Possibly lipid packing is less tight at the
borders of the BF, giving gramicidin the opportunity to insert and tighten these less
packed regions of the bilayer fragments.

Acknowledgements: This work was supported by Programa de Cooperacion Cientifica
Internacional CONICYT/CNPq 2008/212, PIFQ-2009 (MSA) and CNPq (ACR).
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Los dendrimeros han sido utilizados en los altimos afios en numerosas aplicaciones tales
como liberacién controlada de drogas, diversas técnicas analiticas y como macro-
iniciadores de fotopolimerizaciones radicalarias’. Las estructuras dendriticas pueden
considerarse como similares a estructuras micelares monodispersas a las cuales pueden
unirse, covalentemente o por interacciones intermoleculares, diversos sustratos. Una de
las estructuras dendriticas més utilizadas es el PAMAM. Estos dendrimeros,
dependiendo de la generacion, pueden poseer grupos aminos o carboxilicos terminales.
En trabajos anteriores del grupo hemos estudiado la interaccion de los estados excitados
singlete y triplete del colorante sintético safranina con las estructuras dendriticas del
tipo PAMAM con grupos amino terminales,” con especial interés en la generacion de
radicales activos.

En este trabajo presentamos los resultados obtenidos con los dendrimeros de
generacion intermedia con grupos carboxilicos terminales. Los estudios se realizaron en
agua o MeOH como solventes.

Los espectros de absorcion son practicamente insensibles a la presencia del dendrimero,
mientras que se observa quenching de fluorescencia. Los graficos de Stern Vomer en
general presentan curvatura negativa, tanto para mediciones estaticas como de tiempo
de vida.

La interaccion con el estado triplete del colorante y la formacion de especies transitorias
fue investigada por la técnica de laser flash fotdlisis. La cinética de desactivacién del
estado triplete presenta un comportamiento complejo, que parece involucrar a un
equilibrio rapido de transferencia de proton en el estado excitado, seguido por una
transferencia de electron.
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Copper is an essential micronutrient for higher plants but excess concentration of copper in
the environment may induce significant toxic effects. In the present work, changes in
photophysical properties of leaves exposed to copper ion were analyzed and compared to
control “non-stressed” leaves. Potus species was used in the study.

Photophysical parameters related to photosynthesis such as the maximum quantum yield of
photosystem Il (F,/Fr), the quantum yield of photosystem Il (®ps;), the proportion of open
PSII (gP), and the non-photochemical quenching coefficient (QNP) were determined using a
Pulse Amplitude Modulated fluorometer Hansatech FMS1. Results are reviewed in table 1.

Fu/Fm Dpg| gP gNP
Copper stressed leaves | 0.40 + 0.15 0.12 £ 0.02 0.53+0.11 0.34+£0.10
Control leaves 0.795 +£0.004 | 0.50 +0.02 0.85+0.09 0.64 +0.07

Table 1. Photosynthesis parameters obtained from variable Chlorophyll-a fluorescence.

Fluorescence spectra under low photon flux were also recorded using a PTI steady-state
fluorometer. Values for the fluorescence ratio at 685 and 735 nm (Fegs/F735) are shown at
table 2.

Fess/Fr3s
Copper stressed leaves 0.72+0.11
Control leaves 0.51+0.05

Table 2. Fluorescence ratio Fggs/F735 obtained from initial fluorescence spectra.

The absorption and the scattering of light coefficients were determined from transmittance
and reflectance values of single leaves (obtained with a spectrophotometer Shimadzu 3101
equipped with an integrating sphere) and using the Pile of Plates model. The absorption
coefficient decreased in copper-stressed leaves showing a destruction of photosynthetic
pigments. The scattering coefficient, on the other hand, remained almost unchanged.

It was shown that the most sensitive parameter in this work for copper toxicity was the
quantum yield of PSII (®psy).
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Diversas nanoparticulas de oro se han preparado por distintos métodos durante los
ultimos afios, las que han tenido aplicaciones en muchos campos de la ciencia tales
como medicina, optica, nuevos materiales, entre otros. En el presente trabajo se describe
la preparacion de nanoparticulas a partir de la tradicional reduccion de HAuCl, con
citrato y el dopaje de éstas con un fluoréforo derivado de sal de piridinio, el perclorato
de (1-(4-mercaptofenil)-4-fenil-2,6-di(tiofen-2-il)piridinio. El procedimiento utilizado
es una proyeccién del clasico método de Turkevich® donde se reemplazé la capa
estabilizante de citrato por el fluor6foro. Las nanoparticulas fueron caracterizadas por
light scattering y espectroscpoia UV-vis, arrojando un Amax ~ 550 nm caracteristico de la
banda del plasmén para este tipo de nanoparticulas®. Se estudié también la fotofisica de
las presentes nanoparticulas y ademas del estudio de estabilidad en el tiempo de las
mismas.

SH

HAuCI, + Citrato — ‘

(estabilizada)

Esquema de sintesis de nanoparticulas fluorescentes a partir de sal de piridinio.
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G. Frens, Colloid & Polymer Science 1972, 250, 736-741.

2) Tao Zhu, Krasimir Vasilev, Maximilian Kreiter, Silvia Mittler, Wolfgang Knoll, Langmuir, Vol. 19, No. 22, 2003.
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At present no general method exists for the determination of triplet quantum yields (&r) for
dye-loaded opaque solids. Laser induced optoacoustic spectroscopy (LIOAS), which has
been successfully applied to the determination of fluorescence quantum vyields of light-
scattering solid samples,* is used in this work for the measurement of & for Rose Bengal
(RB) and Erythrosin B (EB) adsorbed on cellulose microparticles.

Under specific conditions, the following equation, similar to that found in solution, applies:

(H/E)s  (-R) <ve> E
(H/E) ~ (L-R), (1‘% P hVToJ

where H is the first maximum of the optoacoustic signal, E is the laser pulse energy, R is
the sample total reflectance, @y is the observed fluorescence quantum yield (affected by
reabsorption), v is the laser frequency, <> is the average fluorescence frequency, Et is
the triplet energy and h is the Planck constant; S and R stand for sample and reference,
respectively. Brilliant Blue is used as the calorimetric reference.

&+ values around 0.54 and 0.50 are obtained for RB and EB, respectively, substantially
lower than in solution (0.7 — 0.8 for RB and 0.9 — 1.0 for EB in different solvents). These
values do not depend on dye loading in spite of the aggregation of both dyes on cellulose.
Observed fluorescence quantum vyields of both dyes decrease with concentration by
fluorescence reabsorption and dimerization. At least for RB, weak exciton coupling yields
fluorescing quasi H dimers.?

Decreasing the polarity of the medium the S-T energy gap of xanthene dyes increases,? thus
lowering the intersystem crossing rate. This explains the low &+ values found on cellulose.
Moreover, the small exciton splitting and the wide S-T energy gap cause both exciton
levels to lie above the triplet level, enhancing intersystem crossing. This compensation
mechanism leads to a triplet quantum yield nearly independent of the concentration of the
dye.

! E. Tomasini, E. San Romén, S. E. Braslavsky, S. Langmuir, 25 (2009) 5861.
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¥ G. R. Fleming, A. W. E. Knight, J. M. Morris, R. J. S. Morrison, G. W. Robinson, J. Am. Chem. Soc., 99
(1977) 4306.
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Nucleophilic substitution reactions by electron transfer (eT) have been a
powerful synthetic tool to obtain new organic compounds from substrates and
nucleophiles that do not react or react slowly through Sy2 or Sy1 mechanisms. This type
of reactions (Sgn1) involves electron transfer steps, generating a chain process, with
radicals and radical anions as intermediates. A widely used method to initiate them is by
photoestimulation.® Information about global quantum yields in these photoinduced eT
reactions, which include initiation and propagation steps, provides us a better
understanding of the system efficiency, involving in this context different nucleophile
and substrate chemical features.?

Our work is based in the measurement and comparison of quantum yield values
for the Sgnl mechanism involved in the reaction of an aromatic amine set, as
nucleophiles, with haloaromatic substrates. Scheme 1 represents a general reaction
where 2-pyrimidinamine is one of the nucleophiles employed. It was used a
benzophenone/benzhydrol system as actinometer, which permits long irradiation times
(30 min ca.).

NH,
)\ —N —N Ar
NN t-BuO™ * Kexe) { /
| +  Anl Ar />—NH2 + ¢ J)NH o+ A
K) DMSO, Ny, hv \ K \ K
Ar: - CgHs
- C4H4-OCH;
-C10H7

Scheme 1

Results show that the anions of 2-pyrimidinamine and 2,6-diethylaniline are
poor electron donors leading itself to a low quantum yield for the initiation step which
can be increased adding more equivalents of the base t-BuOK. The propagation
quantum yields are moderate with all studied substrates, resulting in short chain lengths,
around 7-8. The anion of 2-naphthalenamine presents a better initiation and also a
higher propagation cycle.
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Of the studies in the field of anion sensing, one approach studied in the recent years
involves the use of chemodosimeters, which are based on processes induced by specific
analytes coupled with changes in the optical properties of the system [1]. In this
investigation, two pyrylium salts, 1 and 2, were studied in acetonitrile and acetonitrile—
water mixtures in the presence of various anions as tetra—n—butylammonium salts.
These pyrylium salts are highly fluorescent chemical species in solution and it can be
expected that nucleophilic anions, such as F and CN", are capable to open the pyrylium
ring and yield a non—fluorescent product (Figure 1).
-

A- pr—
A . %
—Oh

Fluorescent ("on™) Non fluorescent ("off")

Figure 1. A chemodosimeter for anionic species based on a pyrylium salt.

In acetonitrile, OH", F, CN", AcO, and H,PO, caused the quenching of the
fluorescence of the compounds (Figure 2). However, for 1 in water or in acetonitrile—
water for 2, of the anions investigated only CN™ (and OH") caused the quenching in the
fluorescence. Thus, addition of water to acetonitrile solutions of F, H,PO,, and
CH3;COO™ salts leads to a strong preferential solvation of the anion by water, which
makes the hydrated species less able to act as a base. Since CN" is less hydrated with the
addition of water, this anion is more ‘naked’ and therefore acts more readily as a base,
promoting the abstraction of the proton from the protonated dye. Titrations of 1 and 2
with CN™ using fluorescence technique were made and showed a 1:1 chemosensor:anion
stoichiometry (Figure 2C). [FURB, SED-SC, FAPESC, CNPq, INCT—Catélise].

(©)
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1:R=H (X =Clo,)
2:R =CN (X- = BF,)

(A)
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Figure 2. (A) (a) Solution of 1 in acetonitrile; (b) 1 with OH™; 1 in presence of: (c) HSO,; (d) H,PO,; (€) NOs; (f)
CN7, (g) AcO; (h) F; (i) CI; (j) Br, and (k) I". (B) in aqueous medium. (C) Emission spectra for the titration of 1 in
acetonitrile with CN™and mole ratio plot for the emission intensity of 1 at 464 nm.

[1] Martinez—Mafiez, R.; Sancenon, F. Coord. Chem. Rev. 2006, 250, 3081.
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La acetazolamida (5-acetamida-1,3,4-Tiadiazol-2-sulfonamida, CAS 59-66-5) es un
medicamento del grupo de las sulfas que presenta entre sus propiedades farmacoldgicas
efecto diurético y es ampliamente utilizado en el tratamiento del glaucoma. Su accion
en el organismo se basa en la capacidad de inhibir la anhidrasa carbonica, enzima
encargada de mantener el equilibrio idnico. Debido a la alta incidencia de estas
patologias a nivel Latinoamericano, el medicamento es de uso masivo, haciendo incluso
parte de los medicamentos suministrados por los servicios de salud obligatorio (POS en
Colombia, ISAPRES y FONASA en Chile, y Programa Medico Obligatorio en
Argentina)

Asociado al uso de este medicamento se han reportado algunos efectos secundarios
adversos en tejidos expuestos a la luz como ojos y piel, por lo que resulta muy
interesante estudiar su caracter fototoxico y/o fotosensibilizador evaluando la
generacion de especies activas del oxigeno y su reactividad, en particular considerando
la participacién del oxigeno molecular singulete en reacciones Tipo Il, debido a que la
acetazolamida fotosensibiliza la oxidacion del 2,5-dimetilfurano, un eficiente apagador
del oxigeno excitado.

Estudios del efecto del solvente, especificamente a través del analisis LSER permiten
profundizar en el mecanismo de la fotosensibilizacion de la acetazolamida,
privilegiando la interaccion del oxigeno excitado con el segmento aromatico del anillo
tiodiazol, para los que se observan constantes de reactividad total del orden de 10° M™s’
! medidas tanto en experimentos en estado estacionario como resueltos en el tiempo.
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Los compuestos quinolinicos derivados de la quinina han sido evaluados en su
capacidad fotosensibilizadora debido a los efectos secundarios derivados de su uso en el
tratamiento y prevencion de la malaria. Estos estudios permiten determinar valores de
rendimiento cuéntico de oxigeno molecular singulete Ox(*Ag) para el nicleo 6-
metoxiquinolina cercanos a la unidad en solventes como etanol y acetonitrilo, medidos
en experimentos resueltos en el tiempo y con constantes de reactividad k, medidas en
experimentos en estado estacionario del orden de 10°> Ms'1.

Estas caracteristicas nos conducen a la sintesis del complejo de rutenio (Il) con el
ligando 6-metoxiquinolina, con el propdsito de llevarlo a una matriz sélida, preservar su
potencial fotosensibilizador y aportar al complejo estabilidad térmica y fotoquimica,
que permita su futura aplicacion en fotocatalisis, especificamente en procesos de
desinfeccion de aguas y/o tratamiento de contaminantes organicos. Se realiza entonces
la de sintesis convencional Ilevando a reflujo por un periodo de 48 horas el 6xido de
rutenio (I1) con adiciones del ligando 6-metoxiquinolina en atmdsfera inerte (Ny).
Luego de generado el complejo se filtra a temperatura ambiente y recristaliza para su
caracterizacion morfolégica por medio de microscopia Optica y analisis de estabilidad
térmica por medio de analisis termogravimétricos (TGA). Se evalla su potencial
fotosensibilizador en la generacion de 'O, (1Ag) por actinometria en condiciones de
radiacion en estado estacionario.
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Las fotorreacciones promovidas por luz medioambiental de moléculas de importancia
oftalmoldgica han despertado un especial interés en las Ultimas décadas debido a que
dichas reacciones pueden producir no solamente la disminucién de la eficacia
terapéutica de los principios activos de los farmacos sino también generar compuestos
nocivos por su toxicidad. Aunque la mayoria de estos principios activos son
transparentes a la radiacion luminica natural, la fotodegradacion puede ser promovida
por pigmentos presentes en el drgano ocular. En particular Riboflavina (componente del
complejo vitaminico B;) es un sensibilizador natural capaz de absorber dicha radiacién
y producir especies electronicamente excitadas, las cuales pueden inducir, de forma
directa o indirecta, procesos fotoquimicos sobre los principios activos de farmacos
oftalmicos de uso tdpico.

Aqui presentamos resultados acerca de la cinética y mecanismos de fotooxidacion
sensibilizada de las quinolonas fluoradas (QF): Acido Nalidixico, Ciprofloxacina,
Lomefloxacina y Norfloxacina, las cuales son utilizadas como agentes antimicrobianos
de aplicacion oftalmica topica.

Los resultados indican que las QF, en concentraciones milimolares, interactian con el
estado triplete electronicamente excitado de Riboflavina, como asi también con las
especies reactivas de oxigeno (ROS) generadas a partir de dicho estado. La
participacion de las diferentes ROS (oxigeno singlete, radical hidroxilo, anién radical
superdxido y peroxido de hidrégeno) en el proceso de fotodegradacion sensibilizada de
QF fue determinada a través del uso de inhibidores especificos de tales especies
oxidantes. La discusidon se realiza en base al peso relativo de cada especie en el

mecanismo de degradacion de las QF bajo diferentes condiciones experimentales.
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La formacion de productos de glicacién avanzada (AGEs) por medio de la reaccion de
Maillard, es uno de los principales mecanismos involucrados en la cataratogénesis. El
lente ocular estd permanentemente expuesto a la luz, y la presencia de sensibilizadores
enddgenos como los AGEs permite que ocurran fendmenos fotoquimicos que generan
estrés oxidativo.

Estudios previos han mostrado la potencial actividad fotosensibilizante de AGEs
derivados de ascorbico, utilizando como modelos la fotodescomposicidn del aminoacido
triptéfano y la inactivacion de la enzima glucosa-6-fosfato deshidrogenasa. En el
presente trabajo se estudié el efecto de los productos de glicacién avanzada derivados
de glucosa y ascorbato y otros sensibilizadores endogenos sobre células epiteliales de
lente de bovino expuestas a luz UVA-Visible y el efecto que estos producen en los
sistemas protectores celulares, como lo son las enzimas glucosa 6 fosfato

deshidrogenada, glutation reductasa y el proteasoma.
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The optical properties of organic compounds can be considerably modified by the
coordination to metal ions. In this field, porphynn complexes constitute an important
family of luminescent coordination compounds (1). These features are of great interest
due to their applications as sensors, biological probes and clectronic devices, among
others (1). In this study, two complexes bis(acetato)hafnium(IV) and
bis(acetato)zirconium(IV) of 5, 10, 15, 20-tetraphenilporphyrin were modeled by
Relativistic DFT methods. Both complexes show fluorescence, a common phenomenon
in porphyrin complexes but the Hf complex show furthermore a coexisting
phosphorescence (1, 2).

Our objective 1s to explain and understand this behavior and the relationship between
the relativistic effects and luminescent properties of these complexes.

Two complexes was studied here,
bis(acetato)hafnium(IV) and
bis(acetato)zirconium(IV) of TPP

All calculations were made with the Amsterdam Density Functional code (ADF2008.01
and ADF2009.01). Geometry and Fragment calculations were done via the PW91
functional using TZ2P basis. Relativistic effects were taking into account via the two-
component ZORA Hamiltoman. TDDFT singlet and triplet calculations were done at
the optimized geometnes, using the SAOP functional and the TZ2P basis.

We have observed that relativistic effects induce great changes in orbital energies and
their spin distribution, this is true, especially in the case of Hf complex and where the
shielding of s and p atomic orbital influences a destabilization of the d orbital energy
levels with respect to nonrelativistic results (indirect relativistic effect). Thus, it 1s
possible to assign and explain their UV absorption spectra which are assigned here to be
intraligand charge transfer bands (ILCT).
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Pterins, heterocyclic compounds widespread in living systems, participate in relevant
biological processes, such as metabolic redox reactions. Under UV-A excitation (320—
400 nm), pterins can fluoresce, undergo Photooxidation to produce different products,
generate reactive oxygen species (ROS)(2 and photoinduce oxidation of biomolecules
through electron transfer mechanisms. In this work, we investigated electron transfer
pathways initiated by excited states of pterins generated by UV-A radiation.

The generation of superoxide anion (O,) was investigated by electron paramagnetic
resonance (EPR), using 5,5-dimethyl-1-pyrroline-N-oxide (DMPO) as spin-trap.®) To
confirm the formation of O, upon pterin (Ptr) photolysis, EPR experiments were
performed in the presence of superoxide dismutase (SOD), enzyme that catalyzes the
conversion of O, into H,0, and O,. In addition, photolysis of Ptr in the presence and in
the absence of SOD was carried out. Irradiated solutions were analyzed by UV/VIS
spectrophotometry, HPLC and an enzymatic method for H,O, determination.

The obtained EPR spectra correspond to the adduct DMPO-OOH, which suggest that
DMPO has trapped superoxide anion. Moreover, the addition of SOD caused a drastic
decrease of the EPR signal, confirming the formation of O," in Ptr solutions upon UV-A
irradiation. In another set of experiments, the rate of H,O, formation in the presence of
SOD was much higher than that measured in its absence. This result is in agreement with
the data obtained in EPR experiments, but also implies the existence of recombination
reactions that consume most O, formed in the absence of SOD. Taking into account all
the results, the following mechanism can be proposed

Ptr* + Ptr _— Ptr'" + Ptr"

Ptr™ + O,  ——— Ptr + O,

2H" + 0," _— H,O0, + O,

Ptr + 02._ _— Ptr + O,
References
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Los flavonoides son sustancias polifenélicas que presentan conocida accién antioxidante y
que forman parte de una gran cantidad de productos naturales. Se han realizado estudios
cinéticos a partir de algunos flavonoides: epicatequina (EC), epicatequingalato (ECG) y
epigalocatequingalato (EGCG) con radicales fuertemente oxidantes generados
fotoquimicamente. A partir de las constantes de decaimiento aparente (kapp) de los radicales
en presencia de concentraciones variables de flavonoides se obtuvieron las constantes
bimoleculares para la reaccién entre los polifenoles y los radicales. En la siguiente tabla se
presentan estas constantes de velocidad para las reacciones con radical sulfato vy
dihidrogeno fosfato.

Flavonoide(Ar-OH) k (X + Ar-OH), M s

SO, H,PO,
EC (1.46+0.06 ) x 10° | (7.8£0.9) x 10°
ECG (1.20 £ 0.08) x 10° | (8.5+0.4) x 10°
EGCG (1.04+0.07) x 10° | (6.8+0.4) x 10°

Se ha estudiado el efecto de la
temperatura sobre la reaccion de EC y
SO,". La energia de activacion [Ea =
(9 + 3) kimol'] y el factor u
prexponencial [A = (4.8 + 0.6) x 10'] N ; e
fueron evaluados en el intervalo de :
temperatura 288- 303 K.
En la figura se puede observar esta 0.0033 poox 0003 0.0036
dependencia y la variacion de kapp cOn T

[EC] a295 K (), y 291 K (0)

Ink,

Ax10®

A partir de datos obtenidos en nuestro laboratorio y bibliograficos se ha realizado una
correlacién entre las constantes de velocidad y la variacion de energia libre de la reaccion
de transferencia de carga entre distintos antioxidantes y una serie de radicales, a fin de
predecir constantes de velocidad para procesos que involucren este tipo de sustancias.
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Compounds undergoing irreversible changes under ultraviolet irradiation with
formation of photoluminescent products, which provide optical information read-out, are
of considerable interest for the development of novel recording media for multilayer
bitwise archival three-dimensional optical memory.

We showed that it is reasonable to use chromone derivatives (1) as above
substances. Compounds 1 are not fluorophores themselves but under irradiation undergo
irreversible transformation into the fluorescing products 2.

The synthetic methods were developed and the photochemical properties were studied for a
wide range of earlier unknown analogues of chromone derivatives 1 and fluorescent
products of their transformation 2.

o)
Lo e X 0 9
i RL™ Cl t-BUOK R R1 | X
N o / R2
OH Pyr OCOR, OH -~ o

R1= Ar, Het; R2 =H,Alk, Hal;
X=0,S
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Los flavonoides son una familia de compuestos que se biosintetizan en todas las plantas,
cumplen en ellas diferentes funciones metabolicas y son responsables de protegerlas de
la fotooxidacion debida a luz UV proveniente del sol. EI hombre, al consumir vegetales,
incorpora estas especies a su organismo. Se ha demostrado que los flavonoides en el
organismo humano exhiben propiedades como antimicrobianos y anticancerigenos.

El oxigeno molecular singulete, O, (lAg), es una de las denominadas especies reactivas
del oxigeno. Su generacion en el organismo humano es un proceso normal, asi como la
presencia de especies quimicas capaces de desactivarlo. Existen diversas especies que
desactivan al O, (1Ag), entre ellas los flavonoides, conocidos antioxidantes, que
ayudaran a controlar los desbalances en la generacion del oxigeno excitado en el medio
bioldgico.

Este estudio se realiza para determinar las diferencias de reactividad para las reacciones
entre O, (1Ag) y dos flavonoides de diferente estructura, 3-hidroxiflavona (a) y con
quercitina (b) en mezclas metanol-agua. Para la quercitina se espera que el oxigeno
excitado interaccione con méas de un sitio reactivo, a diferencia del mecanismo
corrientemente aceptado, que involucra el ataque electrofilico del oxigeno excitado a la
posicion 3 del anillo C del flavonoide.

ul (ﬂ} 0H ul (b}

Los resultados encontrados muestran comportamientos significativamente diferentes en
la reactividad de los flavonoides (a) y (b) en mezclas metanol agua de diferente
composicion.

Se agradece el financiamiento de Proyecto Fondecyt N° 1090267

161


mailto:elemp@ciq.uchile.cl

P125
SOLVENT EFFECT ON THE PHOTOPHYSICS OF BENZOTHIAZOLE AND
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The highly favorable photophysical properties of benzoxazole and benzothiazole derivatives,
such as high fluorescence quantum vyield, photostability, as well as the easy tuning of their
photophysical properties by changing a substituent at position 2 in the heterocyclic ring, endow
these compounds with high potential as new fluorophores. Derivatives of these compounds
have been used in industrial, biological and analytical applications. They are also efficient
probes for monitoring and exploring the properties of micelles, the hydrophobic interactions in
human serum albumin, and employed in a promising and convenient fluorescent molecular
sensing strategy based on a dual “lock—key” mechanism. In spite of the wide range of basic and
innovative research, to the best of our knowledge no reports exist on the photophysic and/or the
photochemistry of compounds with the heterocyclic ring condensed to extended aromatic
systems, or including aromatic heterocyclic substituents in position 2. Building on the fact that
the benzoxazole and benzothiazole excited states have substantial charge-transfer character, we
hypothesized that naphtho- for benzo-ring change and/or including heteroaromatic substituents
in position 2, could substantially affect the photophysical properties of these compounds. In this
work we report the results of the study of solvent effect on the absorptive and emissive
characteristics of compounds in the figure:

i L “fQ £

2-(quinolin-2-yl)naphtho  2-(quinolin-7-yl)naphtho (E)-2-(2- (qumolm 2-yl)vinyl)naphtho 2-(quinolin-2-yl)benzo
[1,2-d]oxazole [1,2-d]oxazole 1,2-d]oxazole [d]thiazole

Results obtained employing steady state and tlme resolved techniques shows that oxazole
derivatives have fluorescence quantum yields ranging between 0.5 — 1, fluorescence lifetime in
the order of 1 — 3 ns and fluorescence spectra largely dependent on the solvent polarity.
Replacement of oxygen by sulfur atom dramatically decreases the fluorescence quantum yield
and the Stokes shift, indicating that the oxygen atom in the heterocyclic ring plays a critical role
determining the photophysical properties, making these compounds valuable candidates for
technological applications as dyes, sensitizers, quantum counters, or fluorescent probes.
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In solid state, photochemical methods have been applied to the study of several
organic compounds adsorbed or included in many solid powdered substrates such as
silicalite, silicas, cyclodextrins and clays'. Notwithstanding, photophysical and
photochemical studies involving TX on clays are not available in the literature. Laponite
consists of very fine clay particles with an average diameter of 10 nm. The surface of a
dried laponite particle is built up of an outer surface that involves siloxane bonds and a
lateral surface of the layers that include broken and terminated Si-O and Mg-O and/or Li-O
bonds. The particle also includes an interlayer surface partially covered by Na* cations.
Thioxanthone are efficiently and extensively used as photoinitiators in dentistry resins and
photopolymerization systems?.

Transient absorption spectra and triplet decay curves of the degassed TX/clay solid matrices
were measured at room temperature using the laser flash photolysis technique.

Transient absorption spectra recorded 1.6 us after laser excitation at 355 nm of TX
adsorption on Laponite (0.5% percentage mass) in state solid shows a shoulder at 470 nm
and two maxima at 605 and 740 nm. The 605 nm peak and shoulder at 470 nm have already
been identified as corresponding to the TX triplet and ketyl radical, respectively?. We assign
the 740 nm peaks to the TX radical anion. The optical spectra of TX and Xanthone radical
anion has been previously reported to have a broad absorbance at 650 and 610 nm,
respectively®. The A for triplet-triplet absorption shows the bathochromic shift with
increasing of the TX concentration on the clay (0.5, 1 and 1.5% percentage mass of
TX/clay). The triplet-triplet absorption maxima is similar to these determined for TX
transient absorption in polar/hydroxylic solvents.

The decay curves of the transient absorption of TX (observed at 605 nm) exhibit three
components. The *TX lifetimes on laponite clay are 6.12, 25.31 and 110.90 ps with 0.5%
percentage mass of TX/clay. The triplets are longer lived on the laponite clay surface than
in homogeneous solution. When increasing the TX concentration on the clay, the *TX
lifetime is reduced due to self-quenching.
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Since metal ions strongly affect the photochemistry of organic probes,' the
photochemical properties of fluorescent compounds (see 1-6) in aqueous medium
(pH=5,0, buffer acid / acetate) was investigated as a function of [Au®]. Solutions of the
probes (1,0x10° mol dm™) were titrated with increasing amounts of Au®** to evaluate
the response of fluorescence, absorbance and lifetime on the interaction of the probe
with the metal ion. Probes 1-6 were selected to analyze the importance of structural
changes in the photochemical behavior in the presence of Au®".

COOH OH COOH

OH
1) (4)

@ 3) ®) (6)

Quantitative studies showed formation of complexes between the organic probes and
Au**, and suppression of fluorescence was observed, depending on the functional
groups present in the probes (Figure 1). Fluorescence quenching effect was found to the
two isomers of hydroxy-naphthoic acids (1 and 2) with similar spectrum profile
obtained to their naphthols (3 and 4) where OH group is in the same position. However,
naphthoic acids did not show fluorescence quenching effect by Au®** addition. In order
to understand the dynamics of the processes, lifetimes for different systems were
measured as a function of Au®" and the data treated with complexation models.
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Figure 1. (A) Emission spectra of compound 2 with excitation at 280 nm as function of [Au®"] up to
2.5x10™ mol dm™, Insert: emission intensity of 2 at 415 nm versus [Au®']. (B) Emission spectra of
compound 3 with excitation at 290 nm as function of [Au®*] up to 2.5x10"° mol dm™.
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