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A Chemical Correlation of Octahedral Configurations 
By R. D. GILLARD* and M. G. PRICE 
( T h e  University,  Canterbury, K e n t )  

THE current uncertainty1 regarding the electronic origin of 
optical activity in transition-metal complexes has led us to 
search for meaningful chemical correlations of octahedral 
configurations. We report here the novel conversion of a 
binuc1ea.r complex (A) to monomeric oxalatobisethylene- 
dianiine-cobalt(II1) (B) as shown below. 

When (+)-tartaric acid reacts in water with DL-car- 
bonatot)isethylenediaminecobalt( I I I), the product is 
primari! y a mixture of two dimeric diastereoisomers. 
Stereosdective reactions of this mixture with such nucleo- 
philes as  chloride, nitrite, and ethylenediamine have been 

leading to such complexes as D(+)-  [Co en, 

We have obtained, by chromatography on Sephadex G10 
and fractional crystallisation, crystalline samples of the 
perchlo-ate of one of the dimeric diastereoisomers, which 
we have characterized as (,I). Xnalysis shows that for each 
tartrate ligand there are four ethylenediamine ligands, and 
the electronic spectrum is typical of a CoIIIN,02 chromo- 
phore. The 1fl n.m.r. confirms the analytical conclusion 
(T 5.68 and 7.25 intensity ratio 1 : 8) , and shows that the two 
protons of the tartrate bridging group are equivalent. 
Comple Y (A) undergoes rapid and reversible protonation. 
The molar conductivity of (A) as its perchlorate is con- 
sistent xith its being a 1 : 2 electrolyte. 

The ( .d. spectrum of (A) shows a large negative band in 
the region of the lowest energy d-d absorption (Figure), 

(SO,),I k* 

and we confirm our assignment of the absolute configuration 
(L a t  each cobalt) by oxidation with cold, neutral potassium 
permanganate solution. This gives L( - )-oxalatobisethyl- 
enediamine cobalt( 111) perchlorate, which we have identified 
by comparison with an authentic sample (electronic, c.d., 
and i.r. spectra). The more water-soluble product of the 
preparative reaction has similarly been shown to be the 
bridged tartrate dimer with the D-configuration a t  each 
cobalt. 
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FIGURE. 
of (-) [en,Co,(( f)tartrate)Co~en,](ClO,), in wafer. 

The absorption spectrum (a) and circular dichroism (b) 

The present example encourages us in our belief that 
empirical comparisons (from Cotton effects)3 of the optical 
configurations of metal complexes are useful. 
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