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The effect of the chelate ring size of diamine cobalt(II1) complexes on their RF 
values obtained by paper chromatography has so far been investigated only in one 
instance, in which Celap et al.’ chromatographed 35 cobalt(II1) complexes containing 
five- and/or six-membered ligands. By the use of ten solvent systems it was established 
that enlargement of the chelate ring causes an increase in the RF values of metal 
complexes. A linear dependence was found between the RM values and the number 
of five-membered rings substituted by the corresponding six-membered rings. 
Continuing these investigations, in this work we studied the effect of seven-membered 
rings of the diamine type. 

EXPERIMENTAL 

All the investigated complexes were prepared according to procedures reported 
in the literature (Table I). Chromatographic separations were carried out by the 
ascending method on Whatman No. 1 paper strips (23 x 3 cm), as described in detail 
previously’. 

RESULTS AND DISCUSSION 

As can be seen from Table I, the effect of the chelate ring size of diamine ligands 
of cobalt(III) complexes was studied by chromatographing 21 cationic and neutral 
complexes. With the exception of tris(diamine) complexes, the investigated complexes 
contained, in addition to diamine, some of the following ligands: glycinato, 
(R)-alaninato and/or nitro ligands. Chromatographic separations were achieved with 
14 solvent systems containing an organic component and water, and sometimes also an 
electrolyte (mineral acid or salt). The composition of the solvent systems applied is 
given in Table II. As can be seen from Table I, in all the instances studied the RF values 
of metal complexes increased with enlargement of the chelate ring size. A linear 
dependence was also found between the chelate ring size and the RM values of the 
investigated complexes (Figs. 14). In all the instances studied the straight lines had 
a negative slope. 

From the above, it can be concluded that the earlier established rule’, according 
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TABLE II 

SOLVENT SYSTEMS USED 

NO. Composition Pr0portion.r” 

1 Isopropanol-waterrconc. HN03 
2 Ethyl acetate-ethanol-water 
3 Acetone-water-cone. HNOa 
4 Ethanol-waterrconc. HNOa 
5 Ethanol-water 
6 Dioxan-water 
7 Dioxan-water-K1 
8 Phenol saturated with water 
9 Methanol-water-LiCl 

10 Phenol -ethanol-water 
11 Cyclohexanone-cthanol-water-K1 
12 Tetrahydrofuran-water-cone. HNOJ 
13 Pyridine-water-K1 
14 Cyclohexanol-ethanol-water-cone. HNO, 

75:20:5 (v/%/v) 
50:30:20 (v/v/v) 
75:20:5 (v/%/v) 
75:20:5 (v/v/v) 
80:20 (v/v) 
80:20 (v/v) 
75~2511 (v/k/w) 

90: 10:s (v/v/w) 
10:70:20 (w/%,/v) 
60125: 15: 1 (v/v/v/w) 
65:30:5 (v/v/v) 
80:20: 1 (v/v/w) 
50:25: 15: 10 (v/v/v/v) 

a v Refers to volume in millilitres; w refers to weight in grams, 

bl bi 

I 1 I , 
en tn tmd en tn tmd en rn rmd en tn tmd 

i/gond 

Fig. 1. Dependence of the RW values on the chelate ring size of the following complexes (see Table I): (a) 1-3; 
(b) 4-6. The numbers on the lines refer to the solvent systems used (see Table II). 
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Fig. 2. Dependence ofthe RM values on the chelate ring size ofthe following complexes (see Table I); (a) 7-9; 
(b) 10-12. The numbers on the lines refer to the solvent systems used (see Table II). 
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Fig. 3. Dependence of the RM values on the chelate ring size of the following complexes (see Table I): (a) 
13-15; (b) 16-18. The numbers on the lines refer to the solvent systems used (see Table II). 
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Fig. 4. Dependence of the RM values on the chelate ring size of complexes I%21 (see Table I). The numbers 

on the lines refer to the solvent systems used (see Table II). 

to which the RF values obtained by paper chromatography increase with enlargement 
of the chelate ring size of metal complexes, is valid also for seven-membered rings. It is 
worth mentioning that this regularity had already been established in thin-layer 
chromatographic separations on silica gel by the use of single-component solvent 
systems, with the exception of water 1 ’ . As regards the mechanism of the separation on 
paper performed in this study it may be assumed that “normal” phase partition 
chromatography is involved, as it is known that analogous compounds possessing 
a larger hydrophobic part exhibit higher R, values, owing to their greater solubility in 
the mobile phase12. Hence a new possibility is offered for the determination of the 
composition of the corresponding complexes. 
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