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Elemental analysis of the pale-grey by-product from the Eu reaction shows the following composition:

C 50.3   H 6.3% (averaged)

For the formula [Eu(dbcat)(thf)]n the values should be C 48.65, H 6.35%; for the formulas with remained Cp* ligands one 
would expect noticeably higher carbon content, e. g. for the formula [Eu(dbcat)Cp*] C 56.80, H 6.95%. Any compound of 
EuIII with only dbcat, Cp*, and THF ligands would also possess much higher carbon content. Moreover, the presence of 
Cp* ligands would result in coloured complexes, rather then nearly colourless, as we observed. For comparison, the 
soluble product obtained in the reaction of EuI2 with K2(dbcat) in THF was yellow (for this reaction, both reagents were 
obtained by reacting excess of corresponding metal with I2 or dbbq in THF in separate schlenk tubes prior to combining). 
Hence, we expect the pale-grey by-product to be neither a simple europium catecholate of the formula [Eu(dbcat)(thf)]n 
(n = 1 or 2), nor a EuIII catecholate species, although the by-product and the yellow Eu(II) catecholate have very close IR 
spectra (see below). All attempts to crystallize this compound from pentane or hexane led to polycrystalline material, 
where crystals could be distinquished under the microscope, but were too small for X-ray crystallographic analysis.



IR spectroscopy

Figure S1. IR spectra of the complexes 1, 2, and 3.

Figure S2. IR spectra of the complex 4 and the pale-grey by-product from the Eu reaction.



Magnetic measurements
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Figure S3. Field-dependent magnetization of 1 measured at 2 and 5 K.
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Figure S4. Field-dependent magnetization of 2 measured at 2 and 5 K. The intersection of two field-dependent 
curves (S-shape) is likely due to an antiferromagnetic ground state.1
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Figure S5. Field-dependent magnetization of 3 measured at 2, 3 and 5 K.
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Figure S6. Variable-temperature effective magnetic moment of 3 measured at external magnetic field 0.1, 1.0 
and 5.0 T.
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