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The ethylenediamine analog, 2,3-butanediamine 
(bn), has been the subject of many studies of the 
effect of steric crowding on complexation equilibria 
or kinetics [ 11. Meso and d,l isomers of this ligand are 
possible; reduction of dimethylglyoxime with Raney 
nickel yields the m-bn and dl-bn in about 3:l ratio. 
The isomers have been separated by fractional crystal- 
lization of the dihydrochlorides from anhydrous 
methanol [2], the solubility of m-bn being 0.7 g/100 
cm3 while that of dl-bn is 7 g/l 00 cm3. Separation 
by fractional crystallization is time-consuming, and 
although the meso isomer could be obtained quite 
pure, we found that the d,l isomer was difficult to 
free from the less soluble meso. 

We report a simple procedure for purification of 
dl-bn, based on the difference in formation constants 
of the nickel(H) tris chelates of the isomeric diamines. 

When dl-bn forms a five-membered chelate ring 
with a metal ion, both methyl substituents can 
occupy equatorial positions, minimizing steric repul- 
sions. The meso isomer, however, is unable to adopt 
such a favorable conformation. As a result, the forma- 
tion constants of the m-bn chelates are significantly 
smaller than those of dl-bn. The formation constant 
difference is particularly great for formation of the 
tris complexes: logK3 (dl-bn) = 4.31, logK3 (m-bn) = 
2.89 for Ni(II) [3]. Hence, when Ni’+ reacts with a 
mixture of the isomeric diamines, the tris chelate 
which is isolated is the more stable dl-bn complex. 

Procedure 

The dihydrochloride salt of the isomer mixture was 
prepared by addition of concentrated HCl to an 
aqueous solution of the diamine, followed by evapor- 
ation. The solid was extracted twice with boiling 
absolute methanol and the residue (m-bn) recrystal- 
lized from methanol. The combined extracts were 
concentrated and impure dl-bn, containing a signif- 
cant amount of the meso isomer, was recovered. The 
purity of the isomers was established by NMR (D20 
solvent): m-bn showed a sharp doublet at 1.64 and 
1.53 ppm, while the impure dl-bn, even after several 
recrystallizations, exhibited a doublet at 1.58 and 
1.48 ppm, with a weak pair of lines at the m-bn 
positions. 

To 12.5 g of the impure dl-bn dibydrochloride 
(0.078 mol) in 40 ml of water was added 7.6 g of 
Ni(N03)2.6Hz0 (0.026 mol) and 8.5 ml of saturated 
NaOH solution. The violet tris complex which crystal- 
lized was filtered and while still moist* was placed in 
a flask, excess saturated NaOH added, and the 
released diamine steam-distilled. The dihydrochloride 
may be isolated from the concentrated aqueous distil- 
late. NMR of the dibydrochloride in DzO showed a 
single sharp doublet at 1.58 and 1.48 ppm, with no 
detectable meso isomer. 
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The diamine mixture was obtained from the Wyan- 
dotte Chemicals Corporation or was synthesized [2]. 

*Organic nitrate salts are potentially explosive. It is not 
recommended that the complex be dried. 


