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a b s t r a c t

As part of ongoing studies of the effects of O-donor ligands based on pyridine-2,6-dicarboxylic acid N-ox-
ide on the geometry, topology and dimensionality of their metal complexes, the salt (H9a-acr)2(pydco)�
2H2O (1) and two new coordination complexes with formulas, {(H9a-acr)2[Cu(pydco)2(H2O)2]�4H2O} (2),
and {(H9a-acr)2[Ni(pydco)2(H2O)2]�4H2O} (3) (where H2pydco = pyridine-2,6-dicarboxylic acid N-oxide
and 9a-acr = 9-aminoacridine) have been synthesized by proton transfer from H2pydco to 9a-acr. The
structures of 1–3 were characterized by elemental analysis, infrared spectroscopy and X-ray diffraction
methods. Thermogravimetric analysis (TGA) was also carried out on compounds 1 and 2. All three com-
pounds have similar crystal packing, features, namely alternating 2D cationic and anionic layers which
are held together by an extensive network of hydrogen bonds and p-stacking interactions to create
three-dimensional supramolecular architectures. Despite the different conditions of temperature and
stoichiometric ratio in the synthesis of complexes 2 and 3, the products are isostructural and Cu2+ and
Ni2+ have distorted octahedral geometry with two (pydco)2� ions coordinated as chelating bidentate
ligands. In all three compounds, protonated 9-aminoacridiunium cations are arranged in an anti-parallel
stacking mode. This behavior is described and analyzed via density functional theory (DFT) calculations,
molecular electrostatic potential (MEP) tools and the NCI method.
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1. Introduction

The design and construction of new compounds with favorable
properties is the main purpose of the modern chemistry that is the
core concept of crystal engineering. According to Desiraju [1], crys-
tal engineering is based on the understanding of intermolecular
interactions and applying them for designing new solids with
desirable physical and chemical properties [1]. Consideration of
non-covalent interactions such as hydrogen bonds, p� � �p stacking,
CH� � �p, and lone pair� � �p interactions between various functional
groups in each molecule as well as their effects on the spatial
arrangement of the crystal lattice can provide some understanding
of possible structures that could be adopted [2–4]. Although the
classification and evaluation of intermolecular interactions can
be useful for creating new compounds, there is the problem of
deciding which of these forces control the final structures. Clearly,

hydrogen bonds are one of the strongest and the most common
types of noncovalent interactions in chemistry because of their
ability to organize molecules by their highly selective and direc-
tional nature [5–8]. Furthermore, hydrogen bonding plays a key
role in biological systems and it is responsible for constructing
and determining the shapes and properties of compounds vital
for our lives. Also, it is a reliable force for engineering crystals by
assembling molecules next to each other in order to generate
supramolecular architectures [9,10]. Notably, there is the possibil-
ity that the proton involved in the hydrogen bonding interaction is
transferred from the donor (acid) to the acceptor (base) to form a
salt and this process is known as the proton transfer mechanism.
Also all hydrogen bonds can be considered as incipient proton
transfer reactions [11,12]. Proton transfer is one of the most inves-
tigated chemical reactions in chemistry and biochemistry. It plays
an important role in various chemical and biological processes,
such as the stabilization of biomolecular structures, control of
the reaction rates of enzymatic processes as well as constructing
supramolecular structures by strong ionic hydrogen bonds
[13–15]. Also, drugs often are acids or bases and it is possible to
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