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the cubic Pa3 and la3 in Nd (II+VII) and Sm (III+VIII+IX), to the mixed cubic Pa3 and la3 in 

Eu (IV+X), and to the pure cubic Pa3 in Gd (V). Second, the cubic Ia3 structures IX (Sm) and X 

(Eu) are the supramolecular isomers of the cubic Pa3 structures III (Sm) and IV (Eu). Third, only 

the monoclinic P2i/c (VI; Pr) and the cubic Pa3 (V; Gd) structures can be yielded as pure phases 

if the heating under reflux was applied. Forth, the cubic structures are more favorable than the 

monoclinic independent of the heating techniques with the exception of praseodymium complexes. 

The fact that the crystals were grown after the evaporation of the ethanol solvent in every 

case suggests the nucleation process to be critical in determining the final structures. Since the 

nucleation process is kinetically controlled [ 17, 18], the cubic Pa3 structures are therefore favored 

kinetically. The conventional heating, which generally provides thermodynamically favorable 

structures, however, results in structures of different symmetries and supramolecular assemblies. 

These structures should therefore be comparatively favored from the thermodynamic point of view, 

although the Pa3 structures should be the most favorable structures from both kinetic and 

thermodynamic viewpoints manifested in the yielding of these structures from every synthesis 

except the praseodymium case (VI). 

An apparent tendency in the changing of the crystal structures across the reported 

lanthanide series when the conventional heating was employed can be due to the differences in 

numbers of the coordinating organic ligands and water molecules the latter of which depends on 

the hydration enthalpies of the lanthanide metal ions. With the lowest hydration preference, only 

two water molecules are included in the coordination sphere of the praseodymium ion (VI). 

Number of the coordinating water molecules in the more favorable cubic structures of the heavier 

lanthanide ions with larger hydration energies are four. In addition, the praseodymium ion of 

relatively large ionic radius can accommodate more organic ligands compared with the smaller 

lanthanide metal ions. This is well reflected in the Lnm: pdc2-/Hpdc-: H2O1iganct ratios; 1 : 2 : 2 (VI­

VIII) compared with I : I : 4 (I-V, IX and X). The larger number of the coordinating water 

molecules in the latter group should also attribute to the coordination requirement of the lanthanide 

ions. Similar structural variation of the cubic Pa3 and the monoclinic P21/c was notably reported 

for [La(pdc)(H2O)4]3"3Cl [3]. The change was however induced by the remqval of the chloride 

anions from the cubic Pa3 [La(pdc)(H2O)4]3"3Cl structure using AgBF4 which led to the formation 

of the monoclinic P2i/c ladder-like [La(pdc)(Hpdc)(H2O)z]-3H2O [3]. 

4.2 Crystal structures description 

Crystallographic data ofl-V were collected at 296(2) K using a Bruker D8 QUEST CMOS 

diffractometer equipped with graphite-monochromated Mo Ka. radiation (11, = 0. 71073 A), and those 
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