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1. Introduction

The design and synthesis of artificial receptors able to either
recognize or sense selectively anionic species [1-7], or to act as
enzymatic mimics in the activation of anionic species for bio-cata-
lytic processes [8-12] has become a prominent and active field of
research within the realm of “Supramolecular Chemistry” in the
relatively young area of anion coordination chemistry.

When compared to metal ions, anionic species show larger
sizes, variety of shapes, higher hydration energies within a wide
scale of hydrophobicity and in some cases a limited pH range of
existence due to a propensity to undergo protonation processes
in water-containing solutions.

To tackle these specifics concerning the selective coordination
and binding of both organic and inorganic anions, there are differ-
ent synthetic strategies of artificial receptors at the molecular le-
vel, based either on non-covalent weak intermolecular
interactions (H-bonding, m-stacking interactions, electrostatic
interactions and hydrophobic effects) via topological complemen-
tarity, or on coordination-based metal-ligand covalent interac-
tions. Following the latter strategy, the role of the metal centre(s)
can be that of either to directly bind the anionic guest via the for-
mation of a strong covalent bond, or to induce a geometrical pre-

organization of the complex species, which determines host-guest
complementarity of the binding sites for a better and efficient fit of
the shape and size coordination requirements of anionic species.

In this short review, some examples from the work of the
authors will be discussed about the use of metal complexes of
polyamine ligands as receptors for performing sensing and enzy-
matic functions based on the selective recognition of targeted
anionic species.

2. Sensing of anionic species by polyamine-based metal
complexes

Anion recognition and sensing has recently received consider-
able attention because of the central role played by anions in bio-
logical, industrial and environmental processes. There is a great
demand for extremely sensitive and selective analytical tools for
the detection and monitoring of anions, especially toxic ones, in
biological, environmental and industrial waste effluent samples.
Applications can span from process control, to environmental
monitoring, food analysis and medical diagnosis, to give some
examples.
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