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Abstract 

In the search of new multifunctional molecular 

materials, the present paper introduces the work 

performed with  the  Salen-type  Schiff base:  bis-N,N'-

p-bromo-salicylideneamine-1,2-diaminobenzene 

(H2bsph),  to attain  novel  coordination  complexes  

containing  lanthanides centers (LnIII).  So far,  our 

studies  have shown  that  the combination  in acetone  

of  the well-known H2bsph  ligand, a base  and NdIII 

(NO3)3·6H2O,  results  in  a  yellow solid which  

crystalline forms has been suitable for X-ray diffraction 

studies. As a result, a novel NdIII system has been 

achieved, with formula Nd2(bsph)3(H2O)]·2CH3Cl (1). 

The architecture of 1 encloses two metal centers  

inserted among three Schiff bases (2NdIII :3(bsph2-)) 

resembling a sandwich-shape,  is a rare example of 

triple-decker coordination species with only few similar 

systems described  in the literature. The magnetic 

properties of 1 have been examined as well as the  

luminescence activity; the latest was compared with 

H2bsph for better interpretation.  

1- INTRODUCTION 

 Yield: 85%. IR (ν/cm-1) 1612s, 1563m, 1473s, 1347w, 1273s, 

1186m, 979w, 915w,816m 755m, 700w,  568w, 454w. Elemental 

analysis calculated for H2bsph (C20H14N2Br2O2): C, 50.85; H, 

2.85; N, 5.97. Found: C, 50.76; H, 2.99; N, 6.06.  

            In recent years considerable efforts have been directed 

toward the rational design of multifunctional  molecular  

species  using  LnIII  complexes.  The  appealing properties  

of  such family of metals,  mainly  magnetic  and fluorescent,  

and their  potential use  in  topics like molecular magnetism,  

fluorescence,  gas absorption, telecommunications,  probes in 

biology and sensing, among others, portray them as highly 

promising materials in the development of new  technologies. 

However, it is  complicated  to  anticipate final  structures 

based on  LnIII ions because they often display high and 

variable coordination numbers  and  flexible coordination 

geometries. One of the most successful strategies to solve this  

issue has been the  use of rigid  conjugated  chelating units, as 

phthalocyanines and porphyrins,  to encapsulate such metallic 

centers providing the so-called “double-, triple-,… and multi-

decker” structures.  A number of these molecular  species 

have being proved relevant  as  single-ion magnets,  single-

molecule  magnets   or because  their visible and/or Near-IR   

luminescent emissions. 
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2.2. Synthesis of [Nd2(bsph)3(H2O)]·2CH3Cl.  

 NaOH (0.32 g, 8 mmol in 10 ml water) was added to a solution of H2bsph 

(1.90 g 4 mmol) in acetone and the resulting one was stirred during 15 min. 

Then, 0.87 g Nd(NO3)3·6H2O (2 mmol) dissolved in 30 mL of water were 

added slowly to the initial mixture. The resulting solution was tirred for a 

couple of hours and. The resulting yellow precipitate was filtered, washed 

with H2O and dried with Et2O. Yellow crystals were obtained  layering  

CHCl3  with Et2O.  

Yield: 74 %.   IR (ν/cm-1 ) 1636m, 1611m, 1578w, 1519m, 1459m, 1163m, 

977w, 825w, 753w, 697w, 636w, 542w, 473w, 456w.  

Elemental analysis calculated for Ndbsph (C60H42N6Br6O9Nd2) 

 C, 41.20; H, 2.42; N, 4.80. Found; C, 41.24; H, 2.39; N, 4.76.  

Fig. 1. (Left) POV-Ray labeled ORTEP representation of [Nd 

(bsph)3(H2O)] 2CH3Cl (1); H atoms have been removed to simplify, C atoms are 

in grey, Nd in purple, N in dark blue,O in red and Br in orange. (Right) Labeled 

scheme of the core of 1. (Color online.) 

Fig. 2. Ball and stick representation showing the almost parallel alignment of 

two of the bsph 2  ligands that form each complex Nd atoms are in purple, C 

in grey, H in light grey, N in dark blue, O in red and Br in bright orange. (Color 

online.) 

Fig. 4. (Left) UV–Vis spectra of 1 at 10–5 M in THF (black line) and MeCN (empty sphere with a 

black line). (Right) Luminescent spectra of complex 1 in THF (solid line) and MeCN (empty 

spheres connected with solid line) solutions, 10–5 M each at room temperature. Normalized 

emissions are presented in all the cases. 

Fig. 5. Luminescent spectrum of complex 1 in the solid state at room 

temperature. Normalized emission is shown*Scattering processes. 

In conclusion, a novel sandwich triple-decker dinuclear Nd III 

complex of formula [Nd 2(bsph)3(H2O)] (1) was obtained upon 

reac- tion of the corresponding Nd III nitrate hydrate with the 

Salen-type Schiff base ligand H2bsph deproton  ated with 

NaOH in acetone. The system highlight  s a homobimetal  lic 

backbone consisting of altenating Nd III ions among the 

organic units and providing altogether highly 

asymmetry.Magnetic studies on the solid state have corrob- 

orated the formation of the dinuclear entities and suggested 

weak antiferroma  gnetic interactio  ns and/or high anisotropy 

effects.Luminescent work performed in THF and MeCN 

showed the capability of such clusters of emitting in the near-

IR; their qualitative comparison provides information about 

quenching effects due to the different solvents. Luminescent 

experiments in the solid state show identical emissions as in 

solution. Further investigatio  ns with additional Ln III ions as 

well as Schiff base ligands are in progress. 

Fig. 3. (Left) vMT vs. T (empty dots connected through a line) and 

vMT vs. log  T (empty dots connected through a line, respectively) 

for complex 1; (right) M vs. H for complex 1  
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