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By incorporating metal ions with unpaired electrons into liquid crystals, it is possible to create 
paramagnetic liquid crystals, which can be aligned by an external magnetic field.  Alignment of 
liquid crystals by a magnetic field has advantages over alignment by an electric  field because in 
this way undesired electrochemical reactions of redox-active metal centres can be avoided, 
together with problems due to electric conductivity. lanthanide ions (or rare-earth ions in 
general) are good candidates for incorporation in magnetic liquid crystals, because many of the 
trivalent lanthanide ions have a large magnetic anisotropy. To date  rather few examples of 
lanthanide complexes exhibiting liquid-crystallinity are known. We are studying mesomorphic 
lanthanide complexes with Schiff base ligands [1-4].  
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Figure 1: Schiff base ligand LH 
 
Lanthanide-containing metallomesogens with 4-alkoxy-N-alkyl-2-hydroxybenzaldimine ligands 
are reported (Figure 1). The stoichiometry of the complexes is [Ln(LH)3(NO3)3], where Ln is the 
trivalent lanthanide ion (Y, La, Ce-Lu, except Pm) and LH is the Schiff base. The Schiff base 
ligands are in the zwitterionic form and coordinate through the phenolic oxygen only. The three 
nitrate groups coordinate in a bidentate fashion. The X-ray single crystal structures of the non-
mesogenic homologous complexes [Ln(LH)3(NO3)3], where Ln = Nd(III), Tb(III) and Dy(III), 
and LH is CH3OC6H3(2-OH)CH=NC4H9, are described. Although the Schiff base ligands do not 
exhibit a mesophase, the metal complexes do (SmA phase). The mesogenic lanthanide 
complexes were studied by  NMR, IR, EPR, magnetic susceptibility measurements, X-ray 
diffraction and molecular modeling. The alignment of these complexes in a magnetic field will 
be discussed. 
Recently, we were able to obtain the first examples of mixed f-d metallomesogens. The 
compounds are trinuclear or dinuclear copper-lanthanide complexes of a ligand L’ derived from 
bis(salicylidene)ethylenediamine (salen), having the stoichiometry [(CuL’)2Ln(NO3)3] or 
[(CuL’)2Ln(NO3)3]. The former stoichiometry is observed for the lighter lanthanides, whereas 
the latter occurs for the heavier members of the lanthanide series. The complexes exhibit a 
columnar mesophase. 
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