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Small-angle neutron scattering experiment are often
performed with proteins solubilized in heavy water
because of the large difference in neutrons scattering
properties of protons and deuterons. In order to
characterize the effect of D2O on physico-chemical
properties of protein solutions, we investigated the effect
of D2O on the phase diagram and the interactions in BPTI
solutions. We measured the solubility in D2O of BPTI
solutions in the presence of NaCl (reverse solubility) and
KSCN (direct solubility) and compared with the values
measured by Lafont et al. [1] in H2O in the same
conditions. In both salts we found that BPTI solubility in
D2O is significantly lower than in H2O. The curves
representing the solubility of BPTI in KSCN are shifted by
7.2°C between light and heavy water, a shift obtained
previously with lysozyme and representing the difference
in the temperature of maximum density of both types of
water [2-3]. In the case of BPTI in NaCl, we did not find
this relation between the solubility in H2O and D2O. We
found, by dynamic light scattering (DLS), that BPTI
attractive intermolecular interactions in the presence of
NaCl in D2O are significantly stronger than in H2O. We
investigated the association of BPTI molecules in
crystallization conditions in presence of NaCl in H2O and
D2O by small-angle X-ray and neutrons scattering
respectively.

In the presence of heavy water the transition monomer-
multimer is observed at about 2 mg/ml of BPTI in 1M
NaCl whereas in light water and in 1.4M NaCl solution
this transition is observed at about 15 mg/ml.

These results clearly showed that BPTI in
crystallization conditions is a multimer and confirm the
importance of the isotopic nature of water in the
crystallization of proteins. The replacement of H2O by
D2O decreases the solubility and increases the attractive
intermolecular interactions.
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The controlled assembly of structural units in the solid
state is essential for the rational synthesis of functional
materials. Of particular interest is the combination of
metal-ligand coordination with hydrogen bonding, which
might utilize the hydrogen bonding capability of
coordinated ligands. This combination could lead to the
assembly of 3D solids, involving cooperative effects
(magnetic, optic e.t.c.) transmitted in the three directions
of space.

In the present study, we investigate the synthesis,
crystal structure and magnetic properies of some
coordination polymers based on M(II) centers
(M(II)=Cd(II), Cu(II) and Ni(II)), adipate anions and water
molecules, namely  [Cd(ad)(H2O)2]n (1), two copper
complexes  [Cu (ad)(H2O)2]n (2) and
[Cu3(ad)2(OH)2(H2O)4]n (3)  and [Ni(ad)(H2O)4]n (4).
The single crystals were prepared by the silica gel method.

In the case of compounds 1,2 and 4 it was seen that the
combination of the metal cation and the dicarboxylate
ligand leads to the formation of infinite chains. The
coordinated water molecules and the carboxylate oxygen
atoms collaborate nicely to hydrogen-bond the chains into
3-D structures. In all cases the ligand occupies an
inversion center. We examine how the  local symmetry
operators (symmetry of the ligand and symmetry of the
metal center) combine to lead to the observed space group.
The observations made are useful for the control of the
space group symmetry in crystalline solids.

Variable temperature magnetic susceptibility
measurements made on compounds 2, 3 and 4, showed
weak antiferromagnetic interaction for 2 and 3 and isolated
Ni(II) ions for 4. A possible interpretation of the magnetic
behaviour, in correlation with structural data and the
results of quantum chemical calculations is attempted.
Hydrogen bonds play an important role in the interaction
between magnetic centers.


