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a b s t r a c t

Metals have played a fundamental role in the development of supramolecular chemistry. The main steps
taken from the pre-supramolecular age to the present time are retraced with a brief description of salient
examples from the unconscious use of gold nanoparticle in the preparation of the Lycurgus cup (5th or
4th century B.C.) to the modern use of metals as templates, for the preparation of large self-assembled
structures, of molecular sensors, switches, motors and machines, for mimicking biological processes,
for tissue and organ imaging or for the application of the Boolean logic at the molecular level.
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1. Introduction

The modern concept of ‘‘supramolecular chemistry’’ was intro-
duced by Lehn in 1978 [1]. Nevertheless, the term ‘‘supramolecu-
lar’’ had already appeared in Webster’s Dictionary in 1903 and
the word ‘‘übermoleküle’’ was coined in 1937 to describe species
of higher organization derived from the association of smaller
molecular entities [2].

Although the involvement of metal ions in supramolecular
chemistry has been effective since the pioneering work of Peder-
sen, Cram and Lehn [3–5], who prepared cyclic and polycyclic mol-
ecules with cavities well suited to host metal cations, metals were
not initially regarded as important tools for supramolecular chem-
istry. Only later, they were recognized as essential components of
this emerging area, offering their coordination sites for the con-
struction of fascinating architectures, for the geometrical regula-
tion of self-assembling processes, for the propagation of catalytic,
optical, electric and magnetic properties of metals.

When supramolecular chemistry was taking its first steps, coor-
dination chemists demonstrated a certain interest toward cyclic

and polycyclic ligands, mostly due to the occurrence that their
metal complexes showed greater stability than the complexes
formed by their acyclic counterparts, a phenomenon that was
termed the ‘‘macrocyclic effect’’ by Cabbines and Margerum in
1969 [6]. In many cases, metal ions even took part in the synthesis
of macrocyclic ligand via the ‘‘template reaction’’ procedure, a pro-
cess that successively gained a wider denotation and attracted the
interest of many chemists from different areas, whilst its name
changed to ‘‘self-assembling’’ [7].

The convergence of supramolecular and coordination chemistry
toward issues of common interests was initially fostered by the
perception that both disciplines might furnish a synergistic help
in the understanding of biological processes. The consequent con-
struction of model systems, to reproduce or mimic natural pro-
cesses, was a common challenge of supramolecular and
coordination chemistry [8].

Nowadays, the ‘‘supramolecular coordination chemistry’’ is an
established field [9], but the role of metals in the supramolecular
age goes beyond the mere coordination chemistry toward a num-
ber of different applications, in both macro- and nanotechnology
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