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Porphyrin π-stacking in a heme protein scaffold
tunes gas ligand affinity

A phenylalanine-porphyrin off-set π-stack
was found to exert significant effects on
ligand binding properties of Tt H-NOX,
without changing the protein structure.
Removal of the π-stack resulted in a modest
change (~40mV) in midpoint potential and
an order of magnitude change in O2 affinity.
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Synthesis and characterization of ruthenium(II)–
oligopyridine–peptide conjugates. Interactions of
the diasteromeres Δ- and Λ-[Ru(bpy)2
(4-COY-4′-Mebpy)]Cl2 (Y=Gly-Lys1-Lys2CONH2,
Lys1-Gly-Lys2CONH2, Lys

1-Lys2-GlyCONH2) with
the oligonucleotide d(5′-CGCGAATTCGCG-3′)2

Chiroptical properties of charged metallo-
porphyrins and their metal-free counter-
parts in complex with Z-DNAs induced by
cobalt(III) or spermine are described.
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Diastereomeric complexes of the general
formulae Λ- and Δ-[Ru(bpy)2(4-COY-4′-
Mebpy)]Cl2whereY=Gly-Lys1-Lys2CONH2,
Lys1-Gly-Lys2CONH2, Lys1-Lys2-GlyCONH2,
were synthesized and characterized.
The ability of these compounds to bind
to the oligonucleotide duplex d(5′-
CGCGAATTCGCG-3′) was studied with
NMR techniques.
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The influence of R substituents in
triphenylphosphinegold(I) carbonimidothioates,
Ph3PAu[SC(OR) = NPh] (R=Me, Et and iPr),
upon in vitro cytotoxicity against the HT-29 colon
cancer cell line and upon apoptotic pathways

The Ph3PAu[SC(OR)=NPh] compounds are
cytotoxic to the HT-29 cancer cell line and
induce apoptosis by both extrinsic and intrin-
sic pathways.
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Real-time detection of DNA cleavage induced
by [M(2,2′-bipyridine)2(NO3)](NO3) (M=Cu(II),
Zn(II) and Cd(II)) complexes using linear
dichroism technique

Decrease of linear dichroism according
to the cleavage of DNA by [M(2,2′-
bipyridine)2(NO3)](NO3) complexes.
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Lanthanide(III) complexes of some natural
siderophores: A thermodynamic, kinetic and
relaxometric study

The given manuscript reports on the
complexation properties of desferrioxa-
mine B and desferricoprogen towards
lanthanide(III) ions in solution studied
by means of pH-potentiometry, UV-vis
spectrophotometry, 1H- and 17O-relaxo-
metry. The natural hydroxamates stud-
ied formmostly mononuclear complexes
with Ln(III) ions of relatively low stabil-
ity, which are kinetically labile.

A family of heavy rare earth complexes,
[RE(acac)3(dpq)] and [RE(acac)3(dppz)]
CH3OH have been synthesized, their DNA
binding and photo-inducedDNA cleavage
activity are investigated.DNA binding,
DNA cleavage and cytotoxicity not have
affected by rare earth metal elements.
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Phthalocyanines functionalized with 2-methyl-
5-nitro-1H-imidazolylethoxy and 1,4,7-
trioxanonyl moieties and the effect of
metronidazole substitution on photocytotoxicity

Four novel zinc(II) and magnesium(II)
phthalocyanines bearing non-peripheral
polyether substituents (Pc-1, Pc-2 and Pc-
3) and (2-methyl-5-nitro-1H-imidazol-1-yl)
ethoxy substituents (Pc-3 and Pc-4) were
synthesized. All photosensitizers revealed
interesting photophysical properties and
high values of singlet oxygen generation.
The photocytotoxicity of the novel macro-
cycles was also evaluated.
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A rice fungicide blasticidin S efficiently binds
Cu(II) ions and prevents DNA from metal-
induced damage

Copper(II) complex of blasticidin S was
studied regarding its coordination pattern
as well as the impact on the plasmid DNA.
Surprisingly, DNA damage is not observed.
This result indicates that BS can be consid-
ered as a ligand that effectively lowers the
oxidative activity of Cu(II) ion.
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First polymer “ruthenium-cyclopentadienyl”
complex as potential anticancer agent

First polymer “ruthenium-cyclopentadienyl”
complex active against several human
cancer cells.
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Synthesis, structure and urease inhibition
studies of Schiff base copper(II) complexes
with planar four-coordinate copper(II) centers

Seven new copper(II) complexes of Schiff
bases were synthesized and structurally
characterized. Inhibition of jack bean urease
by all the obtained copper(II) complexes
with planar four-coordinate copper(II) cen-
ters was evaluated. A docking analysis via a
DOCK program supports their potent inhib-
itory activities.
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Zinc complexes of salicylaldehydes: Synthesis,
characterization and DNA-binding properties

A combined experimental/theoretical inves-
tigation of intercalative interaction between
metallointercalator copper(II) complex and
DNA is reported. An analytical method was
proposed to simulate the dynamically
changing absorption spectra of complex/
DNA intercalation. A rational explanation
for the red shift of the absorption spectra has
been proposed.

Aromatic residues downstreamof theNi(II)
binding site enhance nickel dependent
peptide bond hydrolysis.

Complexation of chrysin, apigenin, and
genistein to Cu(II) trebles their cytotoxi-
city against cancer cells. While the api-
genin complex destabilizes their F-actin
cytoskeleton and stimulates the expres-
sion of matrix metalloproteinases, the
genistein complex supports cell–cell ad-
hesion by actin remodeling, cadherin–
catenin complex formation, and a re-
duced expression and secretion of MMPs.

Zinc complexesof the formulae [Zn(X-salo)2
(CH3OH)2] and [Zn(X-salo)2(α-diimine)]
with 5-substituted salicylaldehydes (X-
saloH) and N,N′-donor ligands (α-diimine)
have been synthesized and characterized.
The complexes can bind tightly to CT DNA
probably by intercalation and compete to
ethidium bromide for the intercalation site
of DNA.
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Preface

N6-monosubstituted-adenines recognize
CuII-IDA chelates by cooperation of the
Cu\N3(purine) bond and one intra-molec-
ular interligandN9\H···O(carboxy) inter-
action. In contrast, N6,N6-dimethyladenine
shows the rare tautomer H(N3)dimAP,
unprecedented for this ligand, and the
molecular recognition pattern Cu\N9+
N3\H···O(carboxy) interaction. Only
the free cycloalkyladenine ligands showed
cytokinin activity.

New [VVO2(L-2H)] and [VIVO(L-2H)(NN)]
complexes with salicylaldehyde semicar-
bazones (L) and polypyridyl ligands (NN)
were synthesized and evaluated on try-
panosomatid parasites. A QSAR study was
performed.

Special Issue from the 11th European Biological Inorganic Chemistry Conference (EUROBIC11)

Metals in Medicine
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The second generation of iodido complexes:
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Solution equilibria of anticancer ruthenium(II)-
(η6-p-cymene)-hydroxy(thio)pyr(id)one
complexes: Impact of sulfur vs. oxygen donor
systems on the speciation and bioactivity

A comparative study on the antitumor
ruthenium(II)−η6-p-cymene complexes
of bidentate (O,O) hydroxypyrone and (O,
S) hydroxythiopyr(id)one type ligands
revealed that the hydroxythiopyr(id)one
ligands form complexes of significantly
higher stability compared with the hydro-
xypyrones; their complexes are biologically
more active. The simultaneous bi- and
monodentate coordination of the ligands
in the bis complexes (ML2 and ML2H) was
also demonstrated.

The second- and higher-order DNA struc-
tural changes were monitored upon addi-
tion of antitumor tetrazolato-bridged
dinuclear platinum(II) complexes with dif-
ferent types of 5-substituent, using circular
dichroism and fluorescence microscopy.
The types of 5-substituent exert unique or
different magnitudes of influence on the
second-order structure, which is not neces-
sarily linked to higher-order ones.

A dinuclear complex and a heptanuclear
complex of Cu(II) with 7-azaindole have
been synthesized and characterized.

The antitumoral potential for platinum
iodido complexes bearing different aliphatic
amines was studied. One of the complexes
is especially active towards cell lines where
cisplatin has no effect. These complexes'
interaction with biological models such as
pBR322, 5′-GMP, 9EtG, N-AcMet and N-
AcCys has been studied and compared to
cisplatin's.
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A family of hydroxypyrone ligands designed
and synthesized as iron chelators

A series of iron chelators composed by
two kojic units joined by different linkers
was synthesized. These molecules are
easy and cheap to produce. Their struc-
tural characterization, the protonation
and the ironIII complex formation equi-
libria studied by potentiometry, UV–Vis
spectrophotometry, ESI-MS and 1H NMR
spectroscopy are presented.
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Molecular recognition modes between adenine
or adeniniun(1+) ion and binary MII(pdc)
chelates (M_Co\Zn; pdc = pyridine-2,6-
dicarboxylate(2-) ion)

MII(pdc) chelates (Co-Zn) recognize
H(N9)adenine via the M-N7 bond and
the N6-H···O interligand interaction
irrespective of the coordination geome-
try, the different hydrates of the ternary
complexes and the neutral or cationic
adenine coligand. μ2-Hade mode (fig-
ure) involves Cu-N3 and Cu-N7 bonds
and the N9-H···O and N6-H···O inter-
actions, respectively.
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A QM/MM refinement of an experimental DNA
structure with metal-mediated base pairs

QM/MMgeometry optimizations of an NMR
structure of a DNA duplex with silver(I)-
mediated base pairs led to additional dis-
tance constraints that were successfully
applied in re-refining the original NMR
structure, leading to a higher resolution
experimental structure.
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New bifunctional metalloproteinase inhibitors:
an integrated approach towards biological
improvements and cancer therapy

A new set of bifunctional MMP inhibi-
tors bearing a benzothiazole moiety
reveals high inhibitory activity (sub-
namomolar to high micromolar)
against MMP2 and also high anti-pro-
liferative activity of A2780 ovarian
cancer cell line. These properties com-
bined with the high resistance to
hydrolysis suggest that these com-
pounds may be considered for a new
generation of anti-cancer MMPIs.
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Mono- and bis-phosphine-ligated H93G
myoglobin: Spectral models for ferrous-
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The major function of a metallothionein from
the aquatic fungus Heliscus lugdunensis is
cadmium detoxification

The aquatic fungus Heliscus lugdunen-
sis, occurring in a spring highly con-
taminated with heavy metal ions,
expresses a metallothionein that is
exclusively induced by Cd2+ ions,
which is unprecedented so far. Spec-
troscopic analyses reveal different co-
ordination modes for Zn2+ and Cd2+ at
a physiologically relevant concentra-
tion range.

Zinc complexes with the extracellular
loop of IRT1, a ZIP family protein from
Arabidopsis thaliana, has been studied.
The complexes with the Ac-(95)
MHVLPDSFEMLSSICLEENPWHK(117)-
NH2 peptide revealed surprisingly high
thermodynamic stability. The relative
IRT1 stability has been shown using
several Zn2+ complexes with multi-
cysteine sequences.

Ferric/ferrous tris(hydroxymethyl)phos-
phine (THMP)-H93G myoglobin (Mb)
complexes having THMP/X (X = none,
THMP, imidazole, CO and O2) heme axial
ligand(s) have been prepared and exam-
ined here with UV-visible and magnetic
circular dichroism (MCD) spectroscopy.
Interestingly, THMP/CO- (shown here, a
hyperporphyrin) and bis-THMP-bound
ferrous H93G Mb exhibited P450-type
UV-Vis and MCD spectra.

The interplay between Cu(I) and Cu(II) in
sulfur-rich protein environments is stud-
ied in the copper-substituted forms of the
wild-type rubredoxin from Desulfovibrio
vulgaris Hildenborough and of its variant
C42A–rubredoxin. The results emphasize
the redox instability of CuII–(S–Cys)n
centers.
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Bio-inspired citrate-functionalized apatite thin
films crystallized on Ti–6Al–4V implants pre-
coated with corrosion resistant layers

Crystallization of citrate-apatite (cit-Ap)
on Ti–6Al–4V implants pre-coated with
corrosion resistant layers of Ni3Si4, SiC and
TiN by induction heatingmethod using Ca-
citrate/phosphate metastable flowing
solutions.
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