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XAFS study of the Ni complexes with hydantoin
derivatives
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Studies on parent hydantoin and its various
derivatives are of fundamental and practical importance
due to their physiological action as anticonvulsant,
antiepileptic, anti-inflammatory and anticancer drugs [1].
Recently, the potential applications of compounds
containing a hydantoin fragment for HIV-1 treatment has
also been suggested [2]. Among newly synthesized
transition metal complexes some exhibit activity against
human cancer cell lines MCF-7 (breast adenocarcinoma)
and A549 (non-small cell lung carcinoma) as well as
mouse fibroblasts cell line (BALB/3T3) [3]. The
cytotoxity data indicate that the antitumor activity of
coordination compounds are modulated by many factors
like e.g. the nature of the alkyl group substituted to the
heterocyclic ligands, the hydrogen bond pattern, type of
metal or/and environment around metal cation.
Hydantoins are promising ligands to obtain metal-based
compounds with anticancer activity due to different ways
of binding to the central metal ion [4].

The metal complexation reaction usually modifies the
biological activity of a ligand [5]. Since the biological
properties of the compound are directly related to its
structure, the study on metal-binding ability of hydantoin
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derivatives is necessary. The X-ray absorption fine
structure spectroscopy (XAFS) technique is perfect for
this task since it can provide information about local
atomic neighborhood and coordination polyhedra around
metal cations regardless of the state or crystallographic
form of the investigated material. This is especially
important for structural studies of compounds without
long range order like in this case.

The Ni(I) ions with N,O-donor hydantoins in the
novel biologically active complexes were studied. The
XAFS measurements at Ni K edge were performed at
1811 beamline at MAX-LAB. Both, extended X-ray
absorption fine structure (EXAFS) and X-ray absorption
near edge structure (XANES), regions were analysed.
EXAFS analysis provided information about the average
coordination number, the type of coordination atoms,
their distance from the metal cation and relative
structural disorder. The shape of a XANES spectrum
strongly depends on the angles between the neighboring
atoms, therefore, theoretical calculations based on the
model proposed from EXAFS analysis allowed to
determine the 3d arrangement around the absorbing
atoms.
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