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In an earlier paper’ we established that in thin-layer chromatographic sepa- 
rations of octahedral complexes on silica gel the trans isomers exhibit higher RF 
values than the corresponding cis isomers, provided that single-component solvent 
systems are used. When multi-component solvent systems are used, this regularity 
was not observed. 

Continuing these investigations, in this work we investigated whether the above 
regularity is valid for chromatographic separations of square-planar complexes. _ 

EXPERIMENTAL 

All the investigated complexes were synthesized according to the procedures 
reported in the literature (Table IV). The complexes were ‘chromatographed by as- 
cending thin-layer chromatography on silica gel DG (Riedel, Hannover, F.R.G.) and 
silica gel H, Type 60 (Merck, Darmstadt, F.R.G.). A suspension of 30 g of silica gel 
in 70 cm3 of water was applied on five glass plates (19.5 x 13 x 0.5 cm). The layer 
thickness was about 300 pm. After being air-dried for 15 min, the plates were acti- 
vated by heating them in a drying cabinet at 105-11O’C for 1 h, and then they were 
kept in a desiccator over anhydrous calcium chloride. Solutions of complexes (Tables 
III an IV, complexes l-6 in acetone, 7-10 in methanol, 11-16, 19 and 20 in chloro- 
form and 17, 18, 21 and 22 in distilled water) were spotted as small drops. Devel- 
opment was carried out in glass vessels (13.5 x 19.5 x 23.5 cm), each solvent system 
being placed in the vessel 1 h before the chromatographic procedure, in order to 
saturate it with the solvent vapour. The compositions of the solvent systems used are 
given in Tables I and II. The spots were detected by means of iodine vapour. The 
reproducibility of the RP values was f 0.03. All the investigations were performed at 
20 f 2°C. 

RESULTS 

As indicatedin Tables III and IV, eleven pairs of geometrical isomers of Pt(I1) 
and Pd(II) complexes were chromatographed on silica gel thin layers by use of 28 
solvent systems. The complexes were of the neutral or cationic type, containing com- 
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TABLE I 

SINGLE-COMPONENT SOLVENT SYSTEMS USED 

No. Component Time of akveloptnent 
(mid 

1 N,N-Dimethylformamide 25 
2 Ethanol 40 
3 Methanol 15 
4 Methyl propyl ketone 15 
5 Acetone 12 
6 Ethyl methyl ketone 12 
I Ethylene glycol monomethyl ether 55 
8 Distilled water 15 
9 n-Butyl acetate 60 

10 Ethylene glycol 120 
11 Chloroform 15 
12 Ethyl acetate 55 
13 Formic acid 10 
14 Acetylacetone 20 

TABLE II 

MULTI-COMPONENT SOLVENT SYSTEMS USED 

No. Composition Proportions Time of development 
f v/v) (mid 

15 Ethyl acetatbethanol-water H):30:20 40 
16 Acetic acid-water 80% 50 
17 Acetic acid-water 5050 40 
18 Methanol-ethanol 50:50 30 
19 Methanol-water 995 15 
20 Methanol-formamide 60:40 25 
21 Methanol-water-cone. nitric acid 75:20:5 30 
22 n-Butanol-ethanol-water 70:2O: 10 40 
23 Chloroform-be-e 95:s 12 
24 Dioxan-water W:lO 30 
25 Dioxan-water-potassium iodide %X15:1 g per 100 ml 30 
26 Ethyl acetatithanol 20~80 20 
27 N,N-Dimethylformamide-water 95:5 25 
28 Ethylene glycol monomethyl ether-water 9o:lO 45 

binations of the following ligands: chloride, bromide, iodide, thiocyanate, ammonia, 
pyridine, quinoline, hydroxylamine and triphenylphosphine. 

In addition, from Table III it can be seen that in all the 45 instances investi- 
gated the true isomers exhibit higher RF values than the corresponding cis isomers 
when single-component solvent systems are used. With muhi-component solvent sys- 
tems (Table IV), in 3 1% of cases the reverse order of the RF values of the isomers 
is observed. 
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DISCUSSION 

The effect of the geometrical isomerism of square-planar metal complexes on 
their thin-layer chromatographic behaviour has been studied in a few instances1 *-l 6, 
and it has been established that in most instances the truns isomers exhibit higher RF 
values than the corresponding cis isomers. Therefore, Kauffman et al.‘* proposed 
that in the determination of geometrical isomerism of square-planar complexes thin- 
layer chromatography should be used in combination with some other suitable 
method. 

However, on the basis of our results, it can be concluded that when single- 
component solvent systems are used, all the investigated tram isomers exhibit higher 
RF values than the corresponding cis isomers, whereas when multi-component solvent 
systems are used in some instances a reverse order is observed. Hence, there is a new 
possibility for the determination of the geometrical isomerism of square-planar com- 
plexes, which is analogous to our earlier reported method’ for octahedral complexes. 

On the basis of the results obtained, we have also elucidated the mechanism 
involved in these separations. When single-component solvent systems are used the 
mechanism probably involves sorption, whereas with multi-component solvent sys- 
tems partition is also possible. Hence, the order of the RF values of geometrical 
isomers will depend on which of these separation mechanisms prevails. This might 
also explain why in some instances deviations were observed from the regularity that 
Kauffman et a1.14 established for square-planar complexes. 
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