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Abstract. The compound [(bmpyr)2{Zn(OR)4}] (OR ⫽ 2,4-dinitriphenolate) has been prepared from Zn(NO3)2·6H2O and sodium
2,4-dinitrophenolate in a biphasic aqueous ionic liquid (Butyl-methyl-pyrrolidinium trifluoromethylsulfonate [bmpyr][OTf]) system.
The presence of the anionic zinc complex in [bmpyr][OTf] is made
possible by the exchange of the ionic liquid anions into the aqueous
phase for the zinc complex. [(bmpyr)2{Zn(OR)4}] was characteri-

zed in solution by 13C- and 1H-NMR spectroscopy and in the solid
state by crystal structure determination. The zinc complex represents the first type of a zinc complex with more than two phenolate ligands.

Introduction

[OTf]), was used as an alternative solvent to study liquid/
liquid extraction of zinc ions. By changing the medium
water in which zinc nitrate reacts with a sodium phenolate
to a biphasic system with ionic liquid, it is possible to produce a totally different product in which all of the water
molecules are expelled from the inner coordination sphere
of the metal ion of this complex.
In previous studies we had analyzed weak dipole-dipole
contacts of substituted aromatics. We showed the influence
of the substitution pattern on the crystal packing [8, 9].
In this study we have chosen sodium 2,4-dinitrophenolate
(NaDNP) as a versatile unit for crystal engineering which
is able to coordinate with phenoxy or nitro groups to metal
atoms yielding different metal complexes [10]. It is known
that nitrophenols act not only as π-acceptors, forming various π-stacking complexes with other aromatic molecules,
but also as acidic ligands, forming salts through specific
electrostatic or hydrogen-bonding interactions [11]. The
bonding of electron-donor acceptor complexes depends
strongly on the nature of the pattern. The linkage could
involve not only electrostatic interactions, but also the formation of molecular complexes suitable as NLO materials
[12, 13].

The effect of ionic liquids (ILs) on the overall outcome of
a chemical reaction has received increasing attention in the
last time [1⫺3]. ILs have attracted interest as potential
alternative reaction media for homogeneous and biphasic
catalysis [4]. As solvents ILs can serve for both immobilization and as competing coordinating ligands in reactions.
In biphasic systems, like those used in phase transfer catalysis or those used for the separation or purification of a
metal ion containing complex by liquid-liquid partitioning,
the differences between the chemical equilibria observed in
ILs and conventional (neutral) organic solvents can be especially large [4]. Recent studies of the partitioning mechanism of Sr2⫹-crown ether [5, 6] showed that substituting a
water immiscible ionic liquid for molecular organic solvents
in biphasic aqueous-organic solvent systems altered the
structure of the metal ion complexes in the organic phase.
While a number of reactions have been demonstrated to
proceed by similar mechanisms in conventional solvents
and ILs [7], our results show that the coordination compounds formed in the biphasic system water/butyl-methylpyrrolidinium trifluoromethylsulfonate ([bmypr][OTf]) are
distinctly different because the partitioning mechanism are
not the same.
In this work, a typical room temperature ionic liquid, butyl-methyl-pyrrolidinium trifluoromethylsulfonate ([bmpyr]-
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Results
Reactions of DNP⫺ ligands with cations are well investigated,
varied, and have been studied in aqueous and organic solvent
systems [14⫺16]. In organic solvents neutral complexes are
commonly observed. Feitknecht et al. used DNP⫺ ligands as
suitable spacer for layered zinc hydroxides (LZH). Thus, the
reaction of Zn(NO3)2·6H2O and sodium 2,4-dinitrophenolate
in water resulted in the formation of a layered zinc hydroxide
(LZH) Zn13(OH)24(DNP⫺)2(DNP)2·6H2O with intercalated
DNP⫺ ligands after a period about several months [17].
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