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Metal cobalt nanoparticles and cobalt oxide nanopar-
ticles CoO and Co;0,4 can be used in various scientific,
medicinal and industrial applications. In this work we de-
scribe preparation of metal cobalt nanoparticles with aver-
age diameter about 30 nm and CoO and Co;04 nanoparti-
cles with various sizes. Co, CoO and Co304 nanoparticles
were prepared by thermal decomposition of cobalt
glycerolate under 50 % H, — 50 % Ny, 100 % N, and 50 %
0, — 50 % N, atmospheres respectively. Cobalt glycerolate
was prepared by reaction of cobalt nitrate with glycerol
under reflux for 4 hours. Obtained nanoparticles were ana-
lyzed by X-Ray diffraction and in the case of metallic Co
nanoparticles by SEM and magnetic measurements. It has
been discovered sizes of oxidic nanoparticles are de-
pendent on temperature of decomposition. By this method
simple preparation of Co, CoO or Co;0y is possible with
possibility to preparation of various sizes of nanoparticles
only by changing reaction conditions in furnace. This
could be very useful for future research and for application
in practice.
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Fig. 1. SEM image of prepared Co metal nanoparticles
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PENTAMETHINE SALTS FOR SUPERIOR
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Labeling of mitochondria for fluorescence microsco-
py is generally achieved using transiently expressed mito-
chondrial protein markers or dyes specifically accumu-
lating in this organelle. Here we demonstrate a series of
novel fluorescent dyes from y-aryl substituted pentame-
thine family possessing excellent photostability, fluores-
cence properties and low phototoxicity. They localize in
mitochondria of various cell lines with unique selectivity
and are detectable in nanomolar concentrations. Our re-
sults indicate that these novel mitochondrial dyes effec-
tively cross the cell plasma membrane and then accumu-
late in inner mitochondrial membrane due to binding to
cardiolipin. Pentamethine salts label mitochondria with
high specificity and their low toxicity enables to study
morphological changes and structural complexity of these
dynamic organelles in different cell lines in real time by
live cell fluorescence microscopy. Moreover, they are
suitable also for mitochondria staining in fixed cells as
they are retained during washing and fixation procedures.
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Troger's bases (TB) are compounds containing two
aromatic systems connected by 1,5-diazabicyclo[3.3.1]
nonane (TB unit). Thanks to their geometry (C2 sym-
metry, concave V-shape and chirality), TB derivatives can
be used as useful building blocks in molecular engi-
neering. Parallel Troger's bases (trisTB) include three TB
units annelated to a single arene (e.g. benzene). These
compounds have two diastereoisomers: non-cavity throne-
trisTB and calix-trisTB having a cavity. TrisTB diastereo-
isomers can be interconverted to each other in acid medi-
um; thus, the cavity can be created or disposed by
achange in pH. This unique property differs of calix-
trisTBs from other known cavitands. Preparation, structure
and diastereoisomerisation study of trisTB will be pre-
sented.
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The youngest family of rigid molecular tweezers, bis-
Troger’s base (bisTB) derivatives'?, is based on a motive
of Troger’s base (TB)’. BisTB can be figuratively de-
scribed as two aromates connected through two TB units
(1,5-diazabicyclo[3.3.1]nonane) to central aromate. The
TB unit provides about perpendicular orientation of con-
nected aromates, thus the side aromates are about parallel.
The side aromates can be on the same side of the plane of
central aromate (syn diastereoisomers) or on its opposite
sides (anti diasterecoisomers). To date, only bisTB deriva-
tives having benzene as the central aromate are known.
There are five possibilities how to connect side aromates
to central benzene® wherein only three could fulfill re-
quirements on molecular tweezers. Each that possibility is
presented in this work by one naphthalene bisTB deriva-
tive 1, 2, 3 and 4. For a preliminary test of a complexation
ability of syn- and anti-bisTB 1-4 we chosen widely used
TCNB (1,2,4,5-tetracyanobenzene) as guest molecules. Ti-
tration experiments monitored by 'H NMR spectra showed
that the syn-bisTB form stable complexes than anti-bisTB,
and that the stability of complexes with 1,2.4,5-
tetracyanobenzene increases in the following order: syn-1
(Ko=18 M), syn-2 (K, =105 M), syn-3 (K, = 665 M),
the syn-4 (K, = 2724 M"). Significantly higher value of
the new K, bisTB derivatives 3 and 4 gives hope for their
use as molecular tweezers for applications in analytical
chemistry.
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Schéma 1. Structure of studied naphtalene bis-Troger’s base
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Zvyseni ucinnosti protinadorové 1é¢by je jeden vy-
znamnych cilli farmaceutického vyzkumu. Toho se da do-
sahnout novymi 1é¢ivy, nebo efektivnéjsim pouzitim jiz
znamych 1éCiv. Redukce toxicity 1éCiv a zvySeni jejich se-
lektivity pro cilovou tkafn/buniku mtze byt dosazena pomo-
ci cileného transportu. Zvyseni jejich tcinku se da doséah-
nout pomoci synergického efektu kombinované terapie.
V idedlnim pfipadé pouzitim kombinaci obou metod'.
Proto jsme pfipravily a testovaly novy vysoce ucinny
a variabilni systém zahrnujici tfi rzné terapeutické mody
(photodynamicka terapie, chemoterapie a imunoterapie)
umoziujici cileny transport s vysokou selektivitou pro na-
dorové tkan&” . Tento systém je zalozeny na kombinaci
1éCiva, Zn-porphyrin-cyklodextrin konjugatu, a terapeu-
tického proteinu. NaSe analytické, biochemické, in vitro
ainvivo studie zaméfené na jeho pouziti pro cileny
transport a terapii, jasn€ demonstrovaly vysokou
efektivitu, selektivitu a variabilitu naseho systému.
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Heteroaryl hydrazones are class of compounds with
significant biological activity and many of these com-
pounds display anticancer activity. Therefore we designed
and synthesized set of phthalazinyl hydrazones for testing
their activity against tumour cells. Anticancer activity
evaluation on the human promyelocytic leukemia cells
(HL60) and mouse mammary carcinoma cells (4T1)
showed that some phthalazinyl hydrazones have signifi-
cant inhibitory effect against both cancer cell lines. Com-
plexation studies toward biologically important metal ions
at biologically relevant conditions show general ability to
bind Cu®*, Co®*, Ni*" and Fe** (with some exceptions) and
rarely Zn*" and Fe’". There is not any clear correlation of
binding ability with anticancer activity; however all de-
rivatives able to bind Zn*" display very high activity (ICs
<1 uM) and opposite way all derivatives without binding
ability towards Co>" do not display any significant activity
(ICso > 10 uM). Hydrazones are known to display tau-
tomerism; QD/MD calculations in aqueous media show
preference of hydralazine form. Calculations also show
that metallo-complexes of derivatives are relatively planar
and thus potentially allow intercalation into DNA in con-
trast to derivatives themselves. This is in good agreement
with experimental observation that metallo-complexes of
many derivatives display ability to interact with DNA but
derivatives themselves do not.
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