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Stadium vzfahu medzi magnetickymi vlastnostami
a krystalovou Struktirou je v suicCasnosti atraktivnou
oblastou vyskumu. Magnetické vlastnosti med’natych
zltcenin (S = 1/2) s vyrazne ovplyvnené priestorovym
usporiadanim vymennych ciest. Zistilo sa, Ze okrem
kovalentnych vidzieb cesty magnetickych vymennych
interakcii mozu sledovat aj interakcie typu vodikovej
vizby, respektive m—m interakcie [1], ktoré zabezpecuji
vhodnt orientaciu magneticky aktivnych iénov v priestore
[2].

Vodikové vizby st velmi dobre preskiimané
z geometrického aj energetického hl'adiska, je vSak malo
poznatkov o ich schopnosti sprostredkavat vymenné
interakcie. Tato tloha vodikovych vizieb bola potvrdena
vo viacerych pripadoch. Ako priklad zluceniny, v ktorej
dochadza k antiferomagnetickym interakciam medzi
centralnymi  atomami Cu(Il) len prostrednictvom
intermolekulovych vodikovych vézieb, je mozné uviest
[Cu(e0);]SO4 (eo= etan-2-diol) [3]. Vplyv vodikovych
vézieb na magnetické vlastnosti bol Studovany aj v pripade
zlucenin typu [Cu(L-L),M(CN),], v ktorych L-L boli en =
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etan-1,2-diamin; men = N-metyl-etan—1,2—diamin, bmen =
N, N'—dimetyl—etan—1,2—diamin, dmen = N, N — dimetyl—
etan—1,2—diamin a ako mostik medzi atdmami medi vystu-
povali  Stvorcové  tetrakyanidokomplexné  anidny
[M(CN),]* (M= Ni, Pd, Pt) [4-6]. V posledne menovanych
zluCeninach boli atomy medi premostené patatomovym
mostikom -NC-M-CN-. Vysledky Stadia ukazali, Zze medzi
atbmami medi v tychto zluc¢eninach existuje slaba
antiferomagneticka interakcia a magneticka rozmernost je
zvySend vymennymi interakciami pozdiz vodikovych
vizieb typu NH-N-+HN [5, 6]. S ciefom skratit dizku
kovalentného mostika rozhodli sme sa nahradit
patatomovy mostik tvoreny tetrakyanidokomplexnymi
anionmi trojatdomovym mostikom na baze fluoridoanioénov,
napr. BF, alebo SiFs>.

ResSerSsou z Cambridgeskej krystalograficke;j
databazy (CSD, verzia koniec roka 2008) [7] bolo
najdenych 104 zlucenin obsahujucich atom Cu(Il)
a tetrafluoridoboritanovy aniéon. Z nich 25 obsahovalo
kation [Cu(L-L),]*, v ktorom ligand L-L je en alebo jeho
N-metyl derivaty. Nakolko v literature chybaji podla
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Obr. 1. Grafické znazornenie zavislosti pocetnosti od vzdialenosti O-+F (a) a pocetnosti od hodnoty uhla O—H---F (b) vo vodikovych

vazbach typu OH--FBF; .
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Obr. 2. Grafické znazornenie zavislosti pocetnosti od vzdialenosti N--F (a) a pocetnosti od hodnoty uhla N-H:--F (b) vo vodikovych

vazbach typu NH--FBF;".

nasich vedomosti detailné tdaje o vodikovych vizbach
typu XH---FBF; [8] bola v CSD taktiez vykonana resers
s cielom preskimat’ geometrické parametre vodikovych
vazieb typu O—H--F a N-H--F. ReSerSou sa naslo 5475
vodikovych vizieb typu N-H--F a 3292 vodikovych
vézieb typu O-H-F. Po obmedzeni typu akceptora na
fluoridovy atém z tetrafluoridoboritanovej skupiny sa
zistilo existencia 526 vodikovych vézieb typu O—H:--FBF;~
a 919 pripadov vodikovych vézieb typu N-H--FBF;".
Prvym  sledovanym parametrom bola  zavislost
vzdialenosti medzi donorom, D a akceptorom A vodikovej
vizby D--A od pocetnosti. Druhym parametrom bola
zavislost uhla D-H-+A od pocetnosti. Zistili sme, Ze
typické hodnoty vézbovych vzdialenosti D--A pre
vodikové vizby typu O-H--FBF; s v rozsahu 2,6-3,0 A
s maximom pri 2,7 A a vzdialenosti medzi donorom
a akceptorom pre vodikové vazby typu N-H--FBF; su v
rozsahu 2,6-3,4 A s maximom pri 3,0 A. Prisluiné

a)

zavislosti su znazornené na Obr. 1 a 2. Na druhej strane
uhly D-H---A vykazuju §ir$i rozsah pozorovanych hodnot.
V pripade zavislosti uhla O—H---F(BF;") od pocetnosti sa

Obr. 3. Struktura zIueniny 2 (a) a jej vodikové vizby v rovine a
(b) v rovine bc (c).
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pozorovala existencia dvoch nevyraznych maxim pri
hodnotach 135°a 163°, kym v pripade uhla N-H---F(BF5")
sa maximalna pocetnost pozorovala v rozsahu uhlov
130-150°.

Nasledné experimentalne stidium sustavy Cu(Il) - L-L
- BF4 viedlo k priprave a charakterizacii novych zlGcenin
[Cu(men)»(BF4),] (1),  [Cu(bmen)y(BF4)] (2) a
[{Cu(OH)(H0)(1men)}>](BF4), (3).

Vysledky monokrystalovej  Struktirnej analyzy
zltceniny 1 ukazali, Ze jej krysStalova Struktira je tvorena
molekulami [Cu(men),(BF,),], v ktorych atém Cu(Il) je
koordinovany deformovane oktaedricky v tvare 4+2

dvoma molekulami cheldtového liganda men v
ekvatoridlnej rovine (priemernd hodnota Cu-N je
2,0243(12) A), kym axialne polohy obsadzuji

monodentatne BF, ligandy (Cu-F je 2,5091(11) A) (Obr.
3). Krystdlova Struktira 1 je stabilizovana intra-
a intermolekulovymi vodikovymi vézbami typu N-H-F
[9]. Vysledky sa diskutuju v prednaske.
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Introduction

Cancer is one of the major causes of death in many coun-
tries of the world. Cisplatin, as one of the leading
metal-based drugs, is widely used in treatment of cancer,
being especially effective against genitourinary tumours.
Significant side effects and drug resistance, however, have
limited its clinical applications. This perturbing news moti-
vates us and many others to consider how to protect our-
selves against cancer and as a consequence there is an
increase in the design of new and more effective drugs to
combat these diseases.

There are several ways how to increase the efficiency of
metal organic drugs. One of them is to prepare a new drug
in the form of a complex containing biologically active
metal as a central atom and biologically active ligands
which have adequate chelating properties and favourable
toxicity profiles. This is generally true of the 8-hydro-
xyquinoline drug class.

One example is 5-chloro-7-iodo-quinolin-8-ol (clio-
quinol, CQ). CQ, a chelator of copper, zinc, and iron, has
been used for many years as an antimicrobial agent. It was
first prepared in Germany in the early part of the last cen-
tury and was widely used as an antibiotic for the treatment
of diarrhea and skin infection. Recently, clioquinol is pro-

ducing very encouraging results in the treatment of Alzhei-
mer’s disease [1]. Its biological effects are most likely as-
cribed to complexation of specific metal ions, such as
copper(Il) and zinc(Il), critically associated with protein
aggregation and degeneration processes in the brain [2].
CQ also showed efficacy in an animal model of Parkin-
son’s disease [3]. Moreover, it has been found that CQ is
toxic against cancer cells and inhibits the growth of tu-
mours [4]. Another example of anticancer active com-
pounds of this type are bis-8-hydroxyquinoline substituted
benzylamines, namely JLK 1472 and JLK 1486. Cytotoxic
activity of these compounds was investigated on some hu-
man cancer cell lines and it has been found that many can-
cer cell lines are sensitive to both drugs. [5]

Interesting biological activity of 8-hydroxyquinoline
derivatives (XQ) led us to an idea to prepare square-planar
complexes of Ni(II), Pd(Il) and Pt(II) with these ligands,
which should mimic cisplatin. From the different types of
syntheses we prepared 6 compounds in the form of
monocrystals suitable for X-ray data collection so far. Af-
ter confirming the presence of respective ligands by infra-
red spectroscopy and estimating composition of these
complexes by elemental analysis, we studied the structures
of these compounds. In this paper we describe the prepara-
tion and crystal structures of following complexes:
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