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SEPARATION OF SOME MONOTHIO-g-DIKETONATE CHELATES BY THIN-LAYER
CHROMATOGRAPHY

Daniel T. Haworth and Diana L. Maas
Department of Chemistry
Marquette University
Milwaukee, WI 53233

Manoranjan Das
School of Chemistry
University of New South Wales
Kensington, N.S.W. 2033

ABSTRACT

Chromatographic data of nine trifluoromonothio-g-diketonate
complexes on silica gel are described. The best single or binary
eluent was found to be either aromatic or contained chlorine.

In a series of complexes containing the same ligand, the Rp value
is related to the geometry of the complex.

INTRODUCTION

The substitution of one of the oxygen atoms with a sulfur
atom in a g-diketonate 1igand has been shown to yield metal
monothio-g-diketonate complexes which are monomeric, anhydrous
and soluble in organic solvents; whereas, metal complexes of
g-diketones are solvated, polymeric and insoluble in organic
solvents (1). Recently we have reported on the 13¢ and 19F NMR

spectra of various trifluoro and difloromonothio-g-diketonate
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complexes of Tigands RC(SH)=CHCOCF3 and RC(SH)=CHC0CHF2 (2,3)
where the R substituent is aryl. In continuation of our studies
on monothio-g-diketonate complexes we now report our thin-layer
chromatography (TLC) results of nine metal complexes of the
trifluoromonothio-g-diketonates, RC(SH)=CHCOCF3, where R sub-
stituent at the thiocarbonyl carbon (see below) is 4'-CoHgCgHy,
4'-CoH50CgH,, 3',5'-(CH30),CqH3 and 3°,4",5"-(CH30)5C6H, and the

metals are zinc, platinum,paliadium,cobalt and nickel.
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The dipole moments of metal complexes containing these four
monothio-g-diketonate ligands have recently been reported (4).

A literature survey reveals that reports of several ions
extracted with the ligands,
1,1,1-trifluoro-4-mercapto-4-(2*'-thienyl )but-3-en-2-one and
3-mercapto-1,3-diphenyl-2-propen-1-one have been chromatographed
on silica gel {5,6). Copper and iron have also been determined
from the TLC of cellulose impregnated with the above mentioned
Tigand, 2'-C4H3SC(SH)=CHC0CF3 (7). A recent review article has
summerized the analytical applications of monothio-g-diketonate

compiexes (8).
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EXPERIMENTAL

The TLC separations were carried out an adsorbent of silica
gel (100u) with a binder of polyacrylic acid and a supporting
surface of poly-{ethylene terephthalate). The TLC sheet were
activated by heating at 100°C for 30 min.

The monothio-g-diketonate chelates were prepared as pre-
viously reported (4). In Table 1 is displayed the nine complexes
used and their color. Samples were prepared in 0.25% chloroform.
The solvent systems were prepared from reagent grade chemicals.
The spots were detected by their intense color and development
time (Tables 2 and 3) was for distance of 10 cm. The Rp values
given in Tables 2 and 3 are for an average of six runs per

sample.

RESULTS AND DISCUSSION

In this TLC study the Ry values of nine metal complexes
containing the four monothio-g-diketonate ligands were recorded
in single and binary solvent systems. Table 2 shows the Rp
values in a single solvent. Compounds No. 1 and 2 which differ
only in the p-ethyl and p-ethoxy substituents on phenyl gave
nearly the same RF values in most solvents as did compounds No. 3.
The best solvents were aromatic or contained chlorine such as
chloroform, methylene chloride, benzene, xylene, nitrobenzene,
chlorobenzene and benzonitrile. Chlorcform, methylene chloride,

and nitrobenzene gave quite different Rp values for compounds
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No. 7, 8 and 9. While the 1igand is the same, 3', 4' 5'-
(CH30)3CHpC(SH)=CHCOCF3, in these complexes the Rp value is
probably related to the geometry of the complex which is
tetrahedral, fac-octahedral and cis-square planar, respectively
(2,4). Except for zinc complexes which were yellow in color, the
other complexes were more intense in color in the solid state
and in solution; however, their TLC color on silica gel was either
yellow or an orange, brown or green shade of yellow.

The binary solvents shown in Table 3 also gave a range of
RF values when a chlorine containing solvent was used. The
methylene chloride-chlorobenzene (1:1) solvent gave the more
diverse range of Rp values. Changing this solvent ratio to 1:2
or 2:1 did not give R values with a larger spread as 1:1 solvent
ratio. Changing the composition of the xylene-ethylacetate
solvents had only a small effect on the RF value of all the
complexes except No. 7, 8 and 9 where an increase in xylene con-
centration lowered the respective Ry value for each complex. Of
the three zinc complexes (No. 1, 2, 7), compound No. 7 gave the
smallest Rf value in most solvents as compared to complexes No. 1
and 2. Similarily the cobalt complexes (No. 5 and 8) and the
palladium complexes (No. 3 and 9) also show the smaller RF values
when the ligand is 3', 4', 5'—(CH3O)3C6HZC(SH)=CHC0CF3. It is
also interesting to note that of a series of complexes containing
the same ligand (No. 2, 3, 4, 5 and also No. 7, 8, 9) the tetra-
hedral ZnL,_, complexes have the lower RF values (No. 2 also No. 7).

2
It would seem that in the solvents studied increased aryl sub-
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stitution as well as a tetrahedral geometry favor a lower RF
value. Finally for the complexes of cis-square planar geometry
(No. 3, 4, 6, 9) increased aryl substitution (No. 9) has a great-

er effect on the Ry value (Tower) than the metal complexed.
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