
JoumaI of Chromatography. 249 (1982) 65-79 
Envier sdentdic Pubkbng Company, Amsterdam - Pnnted m The Netherlands 

CHROM 15,140 

EFFECT OF THE ABSOLUTE CONFIGURATION OF COBALT(II1) COM- 
PLEXES ON THEIR CHROMATOGRAPHIC BEHAVIOUR* 
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Insnnue of Chennstr), Fonrlt) of Scrences, Unr~erslr> of Beograd. P 0 Box- 550.11001 Beograd (Yugo- 
s&Ha) 

(Reserved June 23rd, 1982) 

SUMMARY 

Seventeen pan-s of dxastereomerxc cobalt(II1) complexes were subJect to paper 

chromatography using ten multicomponent solvent systems. and nineteen dia- 
stereomenc pan-s were chromatographed on s&a gel G and ahummum oxide G thin 
layers by the use of slxtcen singlecomponent and fourteen multi-component solvent 
systems- It was established that m the paper chromatographlc separations of com- 
plexes contalmng coordmated L-ammo acids the dlastereomers havmg A absolute 
cor&guraDons etibited hq$er RF values than those Htlth A absolute configuratlons, 
m all the five homologous serves studled, regardless of the solvent system used- How- 
ever, m the thin-layer chromatographic separations on slhca gel G and alumlmum 
oxide G, respectively, the diasrereomers havmg the same absolute configuratIon and 
containing coordmated ammo acids of the same configuration always etiblted 
higher (or lower) RF values only if they belonged to the same homologous series. 

INTRODUCTION 

As a continuation of earher mvestigatlons on the effect of the composltlon and 
structure of cobalt(III) complexes on their chromatograptic propert&*, we have 
stud& the effect of the absolute configuration of such complexes on their RF values 
obtamed by paper and thin-layer chromatography on ska gel G and ahummum 
oxide G. In addition, we have mvestigated the effect of the sorbent and the solvent 
system used on the separation mechanism_ Au the mvestigations were carned out 

ullth compounds described mamly for the first tune by us. 

EXPERKMENTAL 

Preparation of the complexes 
The complexes were prepared accordmg to procedures described m the htera- 

ture (Tables II, V-VIII). 

l Tbe paper chromatograpluc results were presented In part af the XVII Intemo2lonaI Conference on 
Coordaration Cbemutr~ I, and the thm-layer chromatograpbxc results at the XX211 and XXIV Serbun 
ChemxcaI Skzety _&feenng+” 

a021 -%73/82/ oo(lo-ooQo~S0275 @ 1982 Ekewer Scxnt16c Pubbsbmg Company 



66 M. J_ MALINAR ef al. 

Puper cltromatograph_s 
Paper chromatography was carried out in a cylinder (50 x 22 cm) by the 

ascending method on Whatman No_ 1 paper strips (30 x 3 cm)_ The solvent was 
placed in the cylinder 1 h before the chromatographic separation, and travelled about 
20 cm_ The detection of the separated components was performed by dipping the 
debeloped paper strips into ammonium sulphide solution. All expemments were car- 
ried out at 22 +_ 2°C The solbent systems used are given m Table I, and the corre- 
sponding RF values in Table II_ 

Thin-la> er cht-omarogrrphy (TLC) 

c’hromatographxc separaaons were performed by the ascendmg technique on 
silrca gel G-MN (Laphoma, Skoplje, Yugoslavia) which contained 5 o$ calcmm sul- 
phate, and in aiumimum oxide G (Type 60/E) (E Merck, Darmstadt, G F-R.) which 
contained 10 O? calcium su!phate_ A suspension of 30 g sdica gel in 70 cm3 water, and 
100 g of aiuminium oxide in 100 cm3 of water, respectively, was applied on five and 
eight glass plates (19.5 x 13 x 0.5 cm), respectively, which had first been washed 
nith a detergent solution and then with acetone-ethanol (1 :I). The layer thickness 
was 300 m_ 

In order to ensure that the layers were uniformly wetted in the course of the 
development, silica gel or aluminium oxide pasted along the edges of the plates was 
removed. The plates were dried in air for iS min and then heated in a drying cabinet 
at 1lO’C for I h in the case of s&a gel, and 30 mm m case of alummmm o_xide. After 
this treatment the plates were kept in a desiccator o\rer anhydrous calcium chloride_ 
Aqueous soiutions of the investigated compIexes were apphed in the form of small 
drops_ The development was carried out in glass vessels ( 13.5 x 19-5 x 23.5 cm)_ One 
hour before the devefopment the solvent was placed in a cylinder in order to saturate 
it with solvent vapour. The solvent systems conslstmg of p a. grade solvents, their 
compositions being listed in Tables III and IV- The solvent systems travelled about 10 
cm and detection was performed by spraying the plates with an ammonium sulphlde 
solution (2 moi/dm’). AU investigations were performed at 20 f 2°C. 

TABLE I 

SOLVENT SYSTEhfS USED FOR PAPER CHROMATOGRAPHY 

I Isopropano~watcr-aXX_HNo~ 
2 EtJlyi aceae-ethaQ0i-~ 
3 Ethyl acetate-ethanoi-water 
4 Acetonewarerxonc HNOi 
5 Phenol saluraed with 2 M Ha 
6 DiO~W&CdCI 
7 Ethyl aceateethanol-water 
8 n-Butanol saturated wall 1 M Ha 
9 Ethanol-l-watn-conc. HNOs 

10 *BUtZUlOI-&hZt0i-WZit3T 

75z20:5 14 
503020 55 
60-25-15 6 
75-2015 6 

I2 
85r15rl g per 100 cm3 6 
70z2o.10 6 

12 
sozJ5.5 _ 5 
709cl 10 12 
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TABLE III 

ONE-COMPONE,NT SOLVENT SYSTEMS USED FOR TLC 

NO Composxtron Tune of developments (mm) 

1 Waler 15 - 

2 iMethanol 15 20 
3 Ethanol 44-J 40 
4 n-Propanol 70 50 
5 Isopropanol 60 105 
6 n_Butanol 65 60 
7 Isobucanol 70 65 
8 set -Butan 85 - 
9 Ally1 alcohol 65 - 

10 Acetylacetone 60 45 
11 N,N-Dlmethylformamlde 2.5 15 
12 Acetic aad - 40 13 Ethylene gljcol monomethyl ether 55 __ 

14 Ethylene glqcol monoethyl ether - :; 
1.5 1.2~PropanexiIol - 16 h 
16 1 3-Pr0paned101 - 9h 

RESULTS AND DISCLGSION 

Paper cltromatograpi~y 
As seen from the Expenmental, the mvestlgatlon of the effect of the absolute 

configuration of cobalt(W) complexes on their RF values was carned out by chroma- 

TABLE IV 

MULTI-COMPONENT SOLVENT SYSTEMS USED FOR TLC 

NO Composrrron Proporxlons (I 1%) TI?llfZ of der ei0pme111s 

(mm) 

17 .MethanoCwater 80 20 25 15 
18 Methanol-water 95 5 - 50 
19 Ethanol-water 75 25 30 - 
20 Methanokthanol 5050 35 35 
21 Methanol-ethanol 30 70 - 35 
22 Methanol-water-cone HNO, 75 20 5 25 - 

23 Dloxan-water SO_20 - 45 
24 Dloxan-water-EU 85151gper100cm3 65 55 
25 n-Butanokthanol-water 70 20 10 65 65 
26 Acetone-water-Ki 85.15 I g per 100 cm3 30 20 
27 Ethylene giycol monomethyl ether-water 90 10 - 50 
2s Ethylene glyc@l monoethyl ether-water 90 10 - 110 
29 Ethyi acetate-ethanol-water 70 1.5 15 55 - 
30 Ethyl acetatextbanol-water 50 30-20 45 - 
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tographing seventeen pairs of diastercoisomenc cobalt(II1) complexes of aniomc, 
cationic and neutral types by the use of ten multi-component solvent systems The 
complexes contained one or several of the following ligands: aminocarboxylato, 
nrtro, ammonia, 1,Zdiaminoethane and 1,3-dmminopropane On the basts of the 
obtained RF values, shown in Table II, it was estabhshed that in complexes containing 
coordinated L-amino acids, the diastereomers having the n absolute configuration 
exhibited higher RF values than those with the d absolute configuratton in all the five 
homologous senes studied, regardless of the solvent system applied However, com- 
plexes contaimng coordmatcd n-amino acids (only two pairs of such complexes were 
investigated) exhtbited the opposite chromatographtc behaviour- 

TLC 
Sziica gei G_ Chromatography was camed out with twelve smglecomponent 

(Table III) and mne multi-component solvent systems (Table IV) On the basis of the 
results obtained (Tables V and VI) It can be concluded that in each homologous series 
the diastereomers havmg the same absolute complex configuratton, having coordi- 
nated cllllmo acrds of the same coufiguratron, always exhibited higher (or lower) R, 
values than the corresponding diastereomers havm g the opposite absolute complex 
cor&guration, regardless of the composition of the solvent system used. 

Ahzrmz~tnz oxzde G_ The sdme complexes aere chromatographed on alummt- 
urn oxtde G by the use of thuteen singlecomponent (Table III) and ten multi-compo- 
nent solvent systems (Table IV). The results obtained are shown in Tables VII and 
VIII, respecttvely. It may be seen that the patterns observed on sthca gel G are vahd 
also for separations on alumimum oxide G. 

Posszble separatzozz nzeclzwzzsnzs 

By comparmg the chromatograpluc behaviour of the investigated dta- 
stereomers on paper with that on silica gel G and aluminium oxide G thin layers, 
respectively, it may be concluded that their behavtours are dtfferent in prmciple. In 
paper chromato_=phy the patterns observed were Independent of the homologous 
series studied. whereas this was not the case in TLC On this basis is can be assumed 
that the separation mechanisms involved are different_ In view of the fact that m the 
TLC separations the same pattern IS ooserved with either single- or m&t-component 
solvent systems, it is unlikely that in these cases the separation is achieved by a 
partition mechanism, by means of which the separation is effected in paper chromato- 
graphy_ Accordingly, the TLC separation mechanism may be either adsorption or ion 
exchange or both_ However, since silica gel G is known to behave as a cation ex- 
cham&‘, and aluminium oxide G as an ampholytex6, the analogous results obtained 
m separattons of the anionic diastereomers on both thin layers cannot be explamcd by 
assuming an ion-exchange mechanism. Therefore, the prevailing separatron mecha- 
nism in paper chromatographic procedure IS partttion, and m TLC it is most prob- 
ably a adsorption process 

Finally, it follows that the methods described offer a posstbrhty for the determi- 
natron of the absolute con&m-at~ons of metal complexes. 
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