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The complexing properties of some of the organic
compounds which result from the decomposition of
Technical Tinox, an insecticide, have been discus-
sed in a previous paper [1]. Two further organic
compounds containing sulphur and oxygen atoms as
possible coordination centres, 1-methoxy-2-methyl-
thioethane (CH; OCH, CH,SCH3;; L) and 2-methoxy-
ethane thiol (CH;OCH,CH,SH; LsH) can be identi-
fied in the decomposition products [2]. The reac-
tion of these compounds with cobalt(Il) and nickel-
(IT) halides is reported in this paper.

Experimental

The ligands were prepared by our own adaptation
of established organic experimental methods.
1-Methoxy-2-methylthioethane was obtained by the
action of sodium methoxide on 1-chloro-2-methyl-
thioethane [3] in absolute methanol solution follow-
ing the procedure of Williamson’s reaction [4].
2-Methoxyethane thiol was obtained by the reac-
tion of 1-chloro-2-methoxyethane, thiourea and
sodium hydroxide under conditions used by Miroslav
[5] to prepare 2-methylthioethane thiol.

Complexes of 1-methoxy-2-methylthioethane. The
hydrated metal salt (0.01 mol) was refluxed with
2,2-dimethoxypropane (30 ml) for twenty minutes.
The product was evaporated to dryness at reduced
pressure and then dissolved in butanol (50 ml). The
ligand (0.03 ml) was added dropwise to a refluxing
solution and the mixture refluxed for a further fif-
teen minutes. The product crystallised out slowly
after halving the volume of the solution by boiling
and cooling.

Complexes of 2-methoxyethane thiol. The
hydrated metal salt (0.01 mol) was dissolved in
ethanol (50 ml) and treated with the ligand (0.03
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mol) dropwise. The compound which precipitated
was filtered off, washed with ethanol and dried in
vacuo.

Physical measurements were carried out as describ-
ed previously [1].

Results and Discussion

1-Methoxy-2-methylthioethane (L)

Under strictly! anhydrous conditions complexes
of the type ML,X, were obtained with the halides
of both metals. However, the solubility in non-
aqueous solvents differed for the complexes of each
metal.

All the nickel complexes are soluble in nitro-
methane and acetone. Conductance measurements
showed that in nitromethane at concentration 1073
M, these compounds are essentially non-electrolytes,
and molecular weight determinations indicated that
they are monomeric with molecular weights corres-
ponding to the stoichiometric formulae obtained
from the elemental analysis.

The absorption spectra of the complexes in nitro-
methane were similar to the diffuse reflectance
spectra thus showing that their symmetry was not
altered in solution. These spectra are typical of
nickel in coordination six and show three well
defined transitions between the triplet states of Oy
system with evidence of tetragonal distortion. As the
symmetry is lowered to Dg; (since the in-plane
ligands consists of two oxygen and two sulphur atoms
the symmetry is strictly D,y,) the A,, - 3T,, band of
the Oy, symmetry is split into *B;, > 7B, and B, >
3E, [6]. Assuming that the halogens are lower in
the spectrochemical series [7] than oxygen and
sulphur ligands the former transition (ca. 8600 cm™)
is assigned as 10 Dq® and the latter (ca. 7900 cm™)
as 10 Dq¥ — 35Dt/4. The in-plane field strength of
Dq® of 860 cm™ is compatible with the values
recorded for the complexes [8] Ni(04)X, and
Ni(S4)X, which are in the range of 830—860 and
920-1020 cm™!, and it differs little from the value
recorded for a similar ligand, 2-methyl-thioethanol
[1]. The axial strengths Dq® calculated as 740,
725, and 717 cm™® for Cl, Br, I, respectively, are
similar to those recorded for the corresponding halo-
gens in compounds ML, X, [8]. The halogen sensi-
tive bands in the far IR region recorded at 280, 220
and 155 cm™ and assigned as ¥M-X) (X = Cl, Br,
and I) for terminal position in 6-coordinated nickel
complexes [9] support the assumption that O and
S atoms are in the planar and the halogens in the axial
positions.
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extinction coefficient, and is also present in the
spectra of the complexes of the same ligand with
Co(lI). The high values for the stretching frequencies
M-X (Table I) are within the region recorded for
terminal »(Ni-X) in square planar complexes [17].
Furthermore the disappearance of »(S—-H) band, pre-
sent in the free ligand, in the infrared spectra of the
complexes leads to the conclusion that coordination
takes place viz the thiolate sulphur and oxo-ether
group. The thiolate acts as a bidentate but evidence
for this cannot be obtained from the mid IR spectra.

Similar conclusions are reached on the chelating
properties of the ligand in the cobalt complexes.
A low magnetic moment of ca. 2.2 BM is consistent
with the square planar structure suggested by the dif-
fuse reflectance spectra.

The solution spectra in nitromethane show low
intensity bands at ca. 4600 (*A,, - 2E,) 7400 (A4,
- ?B,,) and 20000 cm™* (A, > 2E,') which can be
related to transitions pertaining to square stereo-
chemistry for cobalt(Il) complexes [18]. The
metal-halogen stretching frequencies in the far IR
are very similar to those given by the nickel com-
plexes and they are compatible with those recorded
for terminal »(M—X) for square planar complexes.
This ligand is very similar in behaviour to 2-methyl-
thioethane thiol and forms complexes of similar
structure [1].
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