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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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Figure 1. Structure of [Ni(CQ),] (1), [Pd(CQ),] (3) and
[PA(dIQ),] (6) complexes.

[Ni(CQ)2] (1), NHx(CH3)[Ni(CQ);]'DMF-H,O  (2)
[PA(CQ).] 3). NH,(CH3),[Pd(CQ)CL] 4),
HCQ[Pd(CQ)CI,]'H,O (5) and [Pd(dIQ),] (6), where dIQ
= 5,7-diiodo-quinolin-8-ol, which we expect to have an in-
creased biological activity.

Results and discussion

From the results of X-ray structural analysis of 1, 3 and 6
we can state that these three complexes are isostructural
molecular compounds. Central atoms are coordinated by
two trans-arranged molecules of XQ ligands in a square
planar geometry (Fig. 1). The ligands are coordinated by
nitrogen atoms of pyridine part and oxygen atoms of phe-
nolic part after hydroxyl group deprotonation of respective
ligands with M—O distances (Ni-O = 1.851(2) A and Pd—O
= 1.988(4) A in average) slightly shorter than M—N ones
(Ni-N = 1.882(2) and Pd-N =2.004(8) A in average) and
with the distances around the Ni atom shorter than around
the Pd atom.

Similar differences between M—O and M—N distances
have been observed in [Cu(CQ),] and [Zn(CQ),(H,O)]
THEF-0.5H,0 [2] as well as in Ni complexes with different
quinolines [6, 7]. In addition, each nickel and palladium at-
oms in 1, 3 and 6 form long-range interactions on both
sides of the molecular plane with the carbon atoms of the
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Figure 2. Stacking of the molecules in [Ni(CQ),] (1), [Pd(CQ)]
(3) and [Pd(dIQ)2] (6) complexes.
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aromatic rings of contiguous molecules. The distances be-
tween parallel mean planes of [M(XQ),] molecules range
between 3.336 and 3.401 A, and the distances between
centroids of the aromatic rings and Ni and Pd atoms span
between 3.401 and 3.477 A (corresponding values for the
[Cu(CQ),] complex [2] are 3.316 and 3.407 A, respec-
tively). Such interactions give rise to stacks of molecules.
Moreover the M atoms (Ni or Pd) and two adjacent cen-
troids lie in perfect lines which make angles with the
[M(XQ),] planes of 78.8, 77.6 and 76.1° for 1, 3 and 6, re-
spectively (Fig. 2) (76.2° in the [Cu(CQ),] complex [2]).
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Figure 4. Structure of [Ni(CQ);] complex anion (left) and NH,(CH3)," cation along with solvated molecules of DMF and H,O (right).
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Stadium magnetickych vlastnosti koordinaénych zlu¢enin
predstavuje v stGéasnosti jeden z hlavnych smerov
vyskumu v koordinacnej chémii. Zaujem o Stadium
magnetickych vlastnosti koordinaénych zlucenin je
motivovany jednak snahou pochopit stvis medzi
Strukturou, zlozenim a magnetickymi vlastnostami latok,
jednak potencidlnymi aplikaénymi moznostami. Jednu
skupinu latok zaujimavych z magnetického hladiska
predstavujii také koordinacné zliceniny, v ktorych sa
striedaju centralne atomy s roznym spinom, ktoré v pripade
jednorozmernych (1D) latok sa nazyvaju alternujice
retazce. Alternujuce retazce je mozné chemicky realizovat
dvoma spdsobmi: (1) paramagnetické centralne atomy
v retazci su rovnaké, ale st pospdjané striedavo dvoma
rozdielnymi mostikovymi molekulami alebo i6nmi
(alternujt sa mostiky), alebo (2) v retazci sa striedaju rozne
centralne atomy (alternuji spiny magnetickych i6nov),
ktoré su pospajané rovnakymi mostikovymi molekulami
alebo i6onmi. Pre druhtt moznost v pripade striedania

centrdlnych atéomov so spinom S§; = 1/2 a s vécSou
hodnotou spinu, napr. S, = 1 existuje predpoved’, Ze pri
dostatocne nizkej teplote 7, to je pri teplote nizsej ako je
hodnota konstanty vymennej interakcie J (7' <J), sa takato
latka bude chovat ako latka s feromagnetickou interakciou
napriek tomu, ze interakcia bude antiferomagneticka.
Teoreticky sa Studovali takéto systémy s centralnymi
atomami Cu(Il) a Ni(Il) a existuje teda predpoved’ tvaru
teplotnej zavislosti magnetickej susceptibility na teplote
[1]. Z uvedeného sa javi zaujimavé pripravit Cu-Ni
heterobimetalické latky s uvedenou kombinaciou spinov a
charakterizovat ich spektralnymi metédami, urcit ich
krystalové Struktary a nasledne $tudovat ich magnetické
vlastnosti a tie porovnat’ s teoretickou predpovedou.
Analyzou udajov z Cambridgeskej kryStalografickej
databazy (CSD) [2] a Databazy anorganickych krysta-
lovych struktar (ICSD) [3] sa zistilo, Ze v stGcasnosti je
popisanych celkove 253 heterobimetalickych zli¢enin na
baze medi a niklu s vyriesenou krystalovou Struktirou.
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