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High-spin Quadridentate Salicylaldehyde Schiff Base Complexes of Cobalt( 11) in 
N -Heterocyclic Solvents 
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complexes of cobalt(r1) in non-co-ordinating solvents, or in 
weakly co-ordinating solvents such as methanol, tetra- 
hydrofuran, dioxan, and aniline. 

Solutions of the pyridine mono-adduct of [Co(salen) ] in 
toluene, and solutions of the imidazole mono-adduct of 
NN’-o-phenylenebis(salicy1idenaminato) cobalt (11) , [Co- 
(saloph)], in CH2C1, did not show the high-spin signals, 
though they showed intense signals due to the low-spin base 
mono-adducts. The high-spin signals were observed on 
addition of the corresponding bases to the solutions, and their 
intensity increased with the amount of base added. For 
[Co(saloph) 1, the low-spin signals disappeared completely 
with a large excess of imidazole. The small anisotropy of 
the g tensor ( lgll - gl I < 1) for the high-spin species of 
[Co(saloph)] indicates that the ligand field around the high- 
spin cobalt(I1) ions may be almost octahedral. We there- 
fore conclude that the high-spin species are six-co-ordinated 
base di-adducts. Cobalt(I1) complexes with cyclic ligands 
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such as di-oximes and phthalocyanines showed no high-spin 
signals even a t  4-2 K. 

In order to estimate the amount of the high-spin species in 
solution near room temperature, the magnetic moments of 
[Co(salen)] in pyridine a t  different temperatures were 
measured by Evans’ method.’ The magnetic moment of 
3.17 B.M. a t  307 K gradually decreased with decrease in 
temperature to a minimum of 3-05 B.M. a t  263 K, and then 
increased to 3-17 B.M. a t  223 K. If we assume that the 
magnetic moments of the non-adduct, mono-adduct, and di- 
adduct are 2.5,4 2 ~ 3 5 , ~  and 4.8 B.M.,5 respectively, 20-25 yo 
of [Co(salen)] in pyridine is estimated to be in the high-spin 
state near room temperature. 

These results indicate that the existence of high-spin 
species cannot be neglected in spectral or kinetic investiga- 
tions of these complexes in N-heterocyclic solvents, particu- 
larly a t  low temperatures. 
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