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Synthesis of THF Adducts of Lanthanide Trihexa- 
fluoroacetylacetonate 

TABLE I. Analysis of Ln(HFA)s THF 

Comvound Ln (%I 
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Nd[(CF,CO)aCH]s-THF 

Sm[(CFsCO)aCH]s*THF 

Eu [ (CF3C0)2CH] s*THF 

Found Calculated 

17.17 r 0.13 17.23 

17.27 + 0.08 17.83 

17.72 * 0.19 17.98 

Interest in lanthanide fl-diketonates has grown 
steadily over the last two decades. The stability of 
these compounds to heat, oxidation and hydrolysis 
and their solubility in organic solvents has led to 
their use in gas chromatography, NMR shift reagent 
studies and laser systems. The tris complexes have 
been found to be the most useful for these purposes. 
The fluorine substituted fl-diketones are strong Lewis 
bases and provide increased thermal stability by 
minimizing hydrolysis. The addition of adduct 
molecules to the lanthanide tris-fl-diketonates also 
serves to eliminate hydrate water and prevent hydro- 
lysis. The hydrated tris hexafluoroacetylacetonatis- 
[Ln(HFA)a.mHaO] sublime with considerable de- 
composition whereas the adduct compounds Ln- 
(HFA)a*DMF, Ln(HFA),*2DMF (DMF = dimethyl- 
formamide) sublime quantitatively with no decom- 
position. 

aqueous phase in a sepatory funnel. The benzene 
phase was removed, washed with small amounts of 
water and dried over Na2S04. Evaporation of the 
benzene yielded the solid Ln(HFA)a*THF which 
was stored in a desiccator over Na2S04. 

B. Ether Extraction 
The same procedure was followed using diethyl- 

ether as the organic solvent. Evaporation of the ether 
yielded a viscous oil from which the Ln(HFA)s*THF 
compound crystallized. This compound was purified 
by recrystallization from 9: 1 H20:CHaOH solvent. 

The Ln(HFA)a*nDMF (n = 1,2) compounds have 
been synthesized by a two step method in which the 
solid tris compound is prepared first [l] followed by 
conversion to the adduct compounds [2]. We report 
a method in which the adduct compounds can be 
prepared directly, using solvent extraction. In this 
work, the Ln(HFA)*(THF) (THF = tetrahydrofuran) 
compounds of Nd, Sm and Eu were synthesized and 
analyzed. This method is based on the solubility of 
the hydrates of the tris-/3-diketonates in organic 
solvents and their strong tendency in such solvents to 
replace the hydrate waters by less polar adducts [3, 

41. 

The Nd and Sm compounds were prepared by A 
while the Eu compound was prepared by B. For 
analysis, the solids were dissolved in a mixture of 
HNOa and HC104 (3 : 1) by heating. After evaporation 
of the excess acid, the residue was dissolved in water, 
the pH adjusted with hexamethylenetetramine and 
the lanthanide content determined by titration with 
EDTA solution using xylenol orange as indicator. 
Table I shows the results of triplicate analyses. 

The two procedures used are as follows. 

The ‘H spectra of neat THF and of Nd(HFA)a 
THF in CDCla were measured on the 270 MHz 
(Bruker) spectrometer of the FSU NMR laboratory 
at ambient temperature with TMS internal standard. 
The peaks at 3.7456 ppm and 1.8521 ppm of the 
c&H2 and /3-CHa groups of pure THF in CDCla were 
shifted to -0.7116 ppm and -2.8368 ppm, respec- 
tively, in the Nd(HFA)a THF solution. Absence of 
water resonance line in the spectra confirmed the 
anhydrous nature of the compound. 

A. Benzene Extraction Acknowledgements 

Ten mmol of the lanthanide nitrate was dissolved 
in 100 ml of dilute HCl solution (pH 4-6) and the 
pH adjusted to ca. 5. A benzene solution (100 ml) 
containing 300 mm01 of the ammonium salt of 
hexafluoroacetylacetone (Farchan Lab., Inc.) was 
prepared by using stoichiometric amounts of HFA 
and concentrated ammonium hydroxide. Five ml of 
THF (Aldrich Chem. Co.) was added to the benzene 
solution which was shaken with the Ln(NO& 
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