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The preparation and spectroscopic properties of eleven hydrated lanthanide (111) dipicolinate and quinolinate 
complexes are reported for the first time. The complexes are of three general types: M(dipi)(dipiH)(H,O),, 
M(dipiH), (H,O) and M(quin)(quinH)(H,O), [where M = lanthanide (111); dipiH, = pyridine'2, 6-dicarboxylic acid 
(dipicolinic acid); quinH, = pyridine-2, 3-dicarboxylic acid (quinolinic acid)], and evidence is presented which 
indicates that they may be six-coordinate. 

INTRODUCTION Preparation of Complexes 

We have previously reported the formation of pyri- 
dine-carboxylates with Co(II), Ni(I1)' and lanth- 
anides(II1)' (M = La, Nd, Sm, Eu, Tb and Er), 
and analogous complexes have also been r e p ~ r t e d . ~ - ~  

We report here the preparation of hydrated pico- 
linates and quinolinates of some lanthanides (111), 
together with their magnetic and spectroscopic 
properties. 

EXPERIMENTAL 

Starting Materials 

These were obtained commercially (ex B.D.H. and 
Schurhardt Munchen), and used without further 
purification. 

Analyses 

Lanthanides were estimated gravirnetrically and 
carbon, hydrogen and nitrogen were determined at 
the microanalytical laboratory at Reading University. 

PHYSICAL MEASUREMENTS 

Infrared spectra were recorded upon a Perkin-Elmer 
337 instrument. Magnetic moments were determined 
by the Gouy method. The vacuum thermograms were 
recorded using a model MF-FS Stanton Massflow 
Thermobalance, the temperature rise being pro- 
grammed at 6"C/min.9 

All the complexes were prepared by the following 
general method: 

A solution of the pyridine dicarboxylic acid was 
prepared, and its pH was adjusted to about 5 by the 
careful addition of sodium hydroxide solution. The 
solution was then heated to 60" and was added to an 
aqueous solution of lanthanide(II1) nitrate, also at 
60°, (Meta1:ligand mole ratio = 1 :3). The mixture was 
allowed to cool and the solid was collected by 
filtration, washed with small amounts of water, 
ethanol and diethyl ether, and dried in vacuo over 
calcium chloride. 

RESULTS AND DISCUSSION 

The complexes were prepared by the reaction 
between the carboxylate and lanthanide(II1) nitrate 
in aqueous solution. Table I lists the complexes 
isolated, their analytical figures and magnetic 
moments. The complexes are of three general types: 
M(dipi)(dipiH)(H, 0)4, M(dipiH),(H2 0) and 
M(quin)(quinH)(H' O), [where M = lanthanide(II1)' 
dipiHz = pyridine-2, 6-dicarboxylic acid (dipicolinic 
acid); quinHz = pyridine-2, 3-dicarboxylic acid 
(quinolinic acid)]. The magnetic moments of the 
complexes are close to the theoretical values for the 

The infrared spectra of all the complexes showed 
two bands in the region 1600-1750 cm-' . The bands 
occurring between 1690 and 1710 are due to v(C00) 
of uncoordinated -COOH, and those between 1610 

M3' ion.10, 1 1  
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FIGURE 2 Structure of M(dipiH), .H, 0 

(H,O), contain two molecules of lattice-held water 
and one molecule of coordinated water. These must 
be formulated as being polymeric species, with each 
pyridine dicarboxylate bridging between two metal 
ions. 

Although it is unusual to find the lanthanides with 
the low coordination number, of six, it is not entirely 
unexpected in this case, in view of the bulk of the 
ligands. 
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