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Abstract

The autoxidation product of Cu(CH;CN),BF, in dimethyl-
sulfoxide (DMSO) could be isolated as solid Cu,(O)(DMSO),(di-
oxane) (BF,),, C,,B,Cu,FsH,S,0,. The catalytic activity of this
product on the oxidation of 2,6-dimethylphenol (1), benzoin (2),
and 3,5-di-t-butylcatechol (3) by molecular oxygen was studied. As
oxidation products poly(2,6-dimethyl-1,4-phenylene ether) (1a),
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benzil (2a), and 3,5-di-t-butyl-o-benzoquinone (3a) were isolated
in good yields.

The oxidation of organic substrates catalysed by cu-
prous chloride in pyridine not only has been claimed as
a model system for various oxygenases but also has
received interest as a synthetic method in organic
chemistry [1-4). However, attempts to isolate the cat-
alytic species have failed so far and yielded inactive
cupric oxide only [3].
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The colour of the solid catalyst changes slowly from
brown to green upon standing, concomitantly the
catalytic activity is lost. Stability, composition and
activity of the solid depend on the apolar solvent used
for precipitation. The catalyst obtained with chloro-
form decomposes after several hours, with dioxane the
product is stable for several days. The catalyst ob-
tained from a 0.8 M Cu(l) solution was isolated and
identified by several methods.

IR (KBr): 1060 cm™! (vst., br., vy, and vgp)
H-NMR (D,O, Cu(Il) was reduced with NaCN):
3.8 ppm (s, dioxane), 2.75 ppm (s, DMSO) (standard:
sodium 3-trimethylsilyl-propanesulfonate). Integral
corresponds to dioxane: DMSO = 1:3.3.

Analysis: C,,B,Cu,FgH;,S,0, [10]

Calc. C20.1 H45 S179 NO0O Cul7.7%
Found C19.9 H4.6 S18.1 NOO Cul7.7%

The elemental analysis corresponds to Cu,O(DMSO),
(dioxane) (BF,),.

The solid catalyst is active not only in DMSO but also
in pyridine it promotes the oxidative coupling of 1 to
yield the polymer la. In pyridine, too, an induction
period is observed, in contrast to results with the
catalyst obtained directly from cuprous chloride in
pyridine [4].

Our results show the autoxidation product of Cu(I) in
DMSO to be a versatile redox catalyst. In spite of
many similarities its properties are significantly dif-
ferent from those of the CuCl-pyridine-system. One
main point is the possibility to isolate the active species
[3, 4]. The analysis suggests a dimeric, probably oxo
bridged cupric complex in accordance with the strongly
reduced EPR activity of autoxidized Cu(I) solutions
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[5]. Aprotic solvents seem to be the only requirement
for catalytic activity whereas additional strongly basic
ligands like pyridine are no must. For substrates 1 and
2 the redox stoichiometry is described by:

SH, + O, + (CH,4),SO —» S + H,0 + (CH,),S0,
1,2) (1a, 2a)

according to that of mixed function oxidases.

The significance of the system described here as a
synthetic tool in organic chemistry and as model for
enzymatic reactions is studied further.
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