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Solvophobic [1] or hydrophobic [2, 3] interac-
tions are known to occur in biomolecules and to
contribute to the formation of distinct structural
conformations, which provide the specificity and the
reversibility required in most biological processes [4].
These forces occur between two aliphatic or alicyclic
groups, between two aromatic groups and between
aliphatic and aromatic groups.

As regards metal complexes of low molecular
weight, the presence of this interaction has been
invoked to explain i) the biological activity of some
coordination compounds [5, 6]; ii) the stability
enhancement of some ternary complexes [7]; and
iii) other distinct features in their reactivity [8] and
their thermodynamic properties {9]. The appearance
of this so-called ‘secondary’ bond has usually been
inferred from potentiometric titrations, UV-differ-
ence spectra and NMR shift measurements.

Recently, we have shown that the calorimetric
technique is a very powerful tool to bring to light
the solvophobic interactions in some ATP metal
complexes [9]. In particular, the effect of these
forces resulted in a more favourable enthalpic and in
a less favourable entropic contribution for [M(ATP)-
(trp)]3~ with respect to [M(ATP)ala)]®~ species. As
for zinc(II) complexes, the difference was more pro-
nounced in comparison with what was found for
copper(I). The formation of [Zn(ATP)(trp)]3~ was
about 10 Kcal mol™! more exothermic and 30 e.u.
lower with respect to [Zn(ATP)(ala)]®>~. Bearing in
mind that in the latter complex stacking interaction
is not possible, this difference has been assumed as
an index of the presence of solvophobic interaction.
Such a favourable trend in AH® values has been found
for other mixed complexes of zinc(II) with ATP and
some biofunctional ligands {10]. Furthermore, on
the basis of the thermodynamic properties, the study
of the mixed complexes of 2,2'-bipyridy! and mono-
or di-alkyl substituted malonate ligands with copper-
(I) and zinc(II), has shown that the occurring of
solvophobic forces is dependent on the geometrical

coordination requirement of metal ions. Finally, the
role of these interactions in the thermodynamic
stereoselectivity of some dipeptide complexation
has also been assessed. For example, the formation
of [Cu(L,L-leuleuH_,)] complex is more enthalpical-
ly and less entropically favoured with respect to
[Cu(L,D-leu,leuH )] species. This behaviour is due
to favourable orientation of side chains which gives
rise to a solvophobic interaction in the ‘pure’ with
respect to the ‘mixed’ derivative.
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The chelate effect occurs in the binding of a
ligand, containing two or more donor atoms, with a
metal ion [1] or a macromolecule [2]. The chelate
effect causes an increase in the stability of the com-
plexes with respect to those formed with the same
number of donor atoms belonging to separate ligand-
ing molecules. The evaluation of the chelate effect
has been done up to now by calculating the constant
Keher = Kmi/Bua,, where M =metal or macromole-
cule, A = monodentate ligand, L = bidentate chelating
ligand, Ky, = formation constant of the chelate ML,
Bma, = cumulative formation constant of the complex
MA,. L (homotropic chelate) has two donor atoms
equal to that of A.



