Polyhedron 55 (2013) 10-17

Contents lists available at SciVerse ScienceDirect

Polyhedron

journal homepage: www.elsevier.com/locate/poly =

Two dimensional heteropolynuclear Zn(Il) and Cd(II)-tetracyanopalladate(II)
complexes with the 1-ethylimidazole ligand exhibiting C-H- - -Pd interactions

Fulya Cetinkaya®, Giines Siiheyla Kiirk¢iioglu ®*, Okan Zafer Yesilel ¢, Orhan Biiyiikgiingor ¢

2 Eskisehir Osmangazi University, The Institute of Science, Department of Physics, 26480 Eskisehir, Turkey

b Eskisehir Osmangazi University, Faculty of Arts and Sciences, Department of Physics, 26480 Eskisehir, Turkey

€ Eskisehir Osmangazi University, Faculty of Arts and Sciences, Department of Chemistry, 26480 Eskisehir, Turkey
4 0ndokuz Mayis University, Faculty of Arts and Sciences, Department of Physics, TR-55139 Samsun, Turkey

ARTICLE INFO ABSTRACT

Article history:

Received 23 October 2012
Accepted 12 February 2013
Available online 28 February 2013

Keywords:

Tetracyanopalladate(Il) complexes
Intermolecular C-H---Pd interactions
1-Ethylimidazole complexes
Heterometallic complexes
Vibrational spectra

The cyano-bridged heteronuclear complexes [Zn(etim),Pd(pt-CN),], (1) and [Cd(etim),Pd(p-CN)4], (2)
(etim = 1-ethylimidazole), have been synthesized and characterized by FT-IR, Raman spectroscopy, ther-
mal and elemental analyses. The crystal structures of the complexes have been determined by X-ray sin-
gle crystal diffraction. In the complexes, the Pd(II) ion is coordinated by four cyano ligands, forming a
square-planar geometry, and the Zn(II) or Cd(II) ions are coordinated by six N atoms from four bridging
cyano ligands and two etim ligands in a distorted octahedral geometry. The most important features of
the complexes are the presence of C-H---Pd hydrogen-bonding interactions between the Pd(II) ion and the
hydrogen atoms of the etim ligand.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

The synthesis and rational design of coordination polymers are
being given considerable attention owing to their interesting
structural properties and potential applications [1-3]. Recently,
cyano bridged coordination polymers, together with their diverse
bonding and structural chemistry, have had widespread applica-
tions in the field of chemistry, pharmacy and industry, therefore
they have been attracting increasing attention from scientists
and chemists [4-6].

For many years there has been considerable interest in the
activation of C-H bonds by transition metal complexes. In this
connection, many examples of transition metal complexes show-
ing agostic or anagostic C-H---M interactions have been recognized
[7-13]. In simpler terms, agostic and anagostic interactions de-
scribe two electron three-center bonding interactions, and hydro-
gen bonding describes a four electron three-center interaction,
respectively [14]. Recently a few examples of three-center four-
electron anagostic interactions have been reported [7,11,15-18].
This hydrogen bonding interaction plays a crucial role in construct-
ing supramolecular networks [19]. In the literature, four electron
three-center interactions with Ni(Il) in square planar [Ni(CN),]*~
complexes have been studied [11,17,20], but knowledge of these
interactions with Pd(II) are scarce.
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In previous studies, cyano complexes were obtained using
imidazol and imidazole derived ligands [12,21-26]. As a part of
our continuing research on the syntheses and characterizations
of cyano complexes containing imidazole and imidazole derivative
ligands, the 1-ethylimidazol ligand having CH groups, was used.
Furthermore, the main purpose for the preparation of these com-
plexes, using Pd(Il) metal with a d® system and forming a square
planar geometry, was to analyze the effect of C-H- - -M interactions
in the crystal packing. We define in this study, the syntheses, spec-
tral (FT-IR and Raman), thermal and elemental analyses of the
complexes [Zn(etim),Pd(p-CN)4], (1) and [Cd(etim), Pd(p-CN)4l,
(2). The molecular and crystal structures of the cyano-bridged het-
eronuclear polymeric complexes 1 and 2 have been designated by
X-ray single crystal diffraction. The thermal decomposition behav-
iors of the complexes were followed up in the temperature range
30-700 °C in a static air atmosphere.

2. Experimental
2.1. Materials and instrumentation

Zinc(Il) chloride (ZnCl,, 98%), cadmium(II) chloride hemipenta-
hydrate (CdCl,-2.5H,0, 98%), palladium(II) chloride (PdCl,, 99%), 1-
ethylimidazole (CsHgN,, 95%) and potassium cyanide (KCN, 96%)
were purchased from commercial sources and used without fur-
ther purification. The FT-IR spectra of the complexes were recorded
as KBr pellets in the range 4000-400 cm™! (2 cm™! resolution) on a
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Fig. 1. (a) The FT-IR spectra of etim and the complexes and (b) Raman spectra of the complexes.
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