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Summary

Diaryltellurium diacetates have been prepared in excellent yields by the
oxidation of diaryltellurides with lead tetraacetate and also by the reaction of
diaryltellurium dichlorides with silver acetate. Hydrolysis, reduction and ex-
change reactions of these derivatives and their spectral data are described.

Introduction

Whereas the syntheses and reactions of diaryltellurium dihalides have been
studied in detail [1 - 3], relatively little is known about the chemistry of cor-
responding dicarboxylates. Although there are two reports which mention the
preparation of these derivatives [4, 5], no systematic investigation has pre-
viously been undertaken. This paper describes the syntheses, reactions and
spectral data of some new diaryltellurium diacetates.

Results and discussion

The synthesis of diaryltellurium diacetates has been achieved by the oxi-
dation of diaryl tellurides with lead tetraacetate in hydrocarbon solvents (ben-
" zene or toluzne) (eqn. 1). ,

N

Te + PO(OOCCH3)y —== . Te(QOCCHy), . (1)

| , ' e =/ +PDOOCTH), .

(R! = R? = H, CH;0, C,H,0; R! =H, R? = C,H;0)
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The reaction goes to completlon at room temperature giving dlaryltellunum
diacetates in excellent yields. The isolation of the products presents no prob-
lem because of their solubility in the soivent used for the reactlon ﬁom whlch
lead diacetate precipitates.’ -

Diaryltellurium dicarboxylates were also synthesized by the reactlon of
diaryltellurium dichlorides with silver carboxylates in boiling benzene or diox-
ane (eqn: 2). In view of the cost of silver salts and of the lower. y1elds, tms~
method seems to be less attractive than that usmg lead tetraacetate L -

R1 : R‘l
TeClp + 2R°CO0AG —== Te(OOCRY), + 24gCH (2)

R RZ

(Rl = R2 —H CszO CH3, R3 =CH3;R1 =H, R2 = C2H50, R3=CH3;R1'=
R2 —H R "’Cs 5) . ' .

Various reactions, m.p.’s, yields and analyt1cal data are summanzed in
Table 1.

Diaryltellurium diacetates are colourless, crystalline sohds soluble in ben-
zene, toluene, acetone, methanol and carbon tetrachloride. They can be stored
over long periods without hydrolysis or decomposition.

Like diaryltellurium dihalides [6, 7], the diacetates could be hydrolyzed
or reduced according to the reactions shown in eqgn. (3). The diacetates also
undergo ‘“‘acetoxy group exchange’ reactions of the type shown in egns. (4)
and (5).

KOH

Hzo (CGHs )aTeO i ‘ : .
(CgHs)aTe(OOCCH,), — | 3
K25:05 (C '
or 6H5)2Te S
NH,-H,0
, (CH3 )2 CO

(CcH )2'I‘e(OOCCH )2 +2(CH )alel———> (C H5)2Te012 o ; ()
+ 2(CH, )381OOCCH :

~ - From mﬁ:ared data, -the structures of (CG Hg )2Te(OOCCH3 )2, (CG H5 )2 Te
(OOCCgH;3 )s and (p-CoH5OCgHy )2 (OOCCHS ), are considered to be based on
a four coordinate y-trigonal bipyramidal arrangement of groups about the
central tellurium atom. There is evidence for non-equivalence of carboxylate
groups in both the solid state and solution for (Cg Hs ), Te(COCCg H; ), and for
(p-C2Hg OCgH, )2 Te(OOCCHS3 )5 . 'The carboxylate groups are “ester-like’” asin.
related organotm compounds (for detmls regardmg structural con51derat10ns of .
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diaryltellurium dicarboxylates see ref. 8). Some IR and 'H NMR data for
diaryltellurium diacetates are given in Table 2. . :

The reaction of diphenyl ditelluride with lead tetraacetate in benzene at
room temperature affords a solution of phenyltellurium triacetate as shown by
1H NMR spectroscopy [9]. Attempts to isolate the product yielded a white
crystalline material of indefinite composition. Infrared analysis revealed the
presence of two types of acetate groups together with free acetic acid. Other
experiments involving the reaction of p-ethoxyphenyltellurium trichloride (1
mole) with silver acetate (3 moles) also gave a white solid of variable carbon
content. Infrared analysis of this material gave definite evidence of the presence
of a quantity of the anhydride, [(p-C2H; OCcH,4)TeO], 0. Thus it is likely that
rapid hydrolysis of initially formed triacetate led to the formation of a mixture
of the anhydride with [(p-C,HgOCs Hys )Te(O)(OOCCH;3)].

Experimental

All the reactions were carried out under dry nitrogen. The solvent used for
the reaction (benzene, toluene or dioxane) was refiluxed over sodium for 4h
and fractionated. Tellurium tetrachloride (BDH) was used without further puri-
fication. Diaryltellurium dichlorides were synthesized by a recently reported
method [10]. Infrared spectra were recorded for Nujol mulls with caesium
iodide plates on a Perkin - Elmer 225 or 457 instrument. 1 H NMR spectra were
recorded with a Perkin - Elmer R10 instrument. As similar experimental pro-
cedures were followed for all the reactions, only typical examples are de-
scribed.

Reaction between diphenyl telluride and lead tetraacetate

A solution of diphenyl telluride (5.04 g in 25 ml of benzene) was added to
a well stirred solution of lead tetraacetate (7.92 g) in benzene (50 ml) during
25 min at room temperature. A white precipitate appeared after the addition of
first few drops. The mixture was stirred for an additional 4 h. Filtration foi-
lowed by evaporation of benzene gave the crude material, which was recrystal-
lised from a mixture of benzene/hexane (1/9) to give pure diphenyltellurium
diacetate.

Reaction between diphenyltellurium dichloride and silver benzoate

Silver benzoate (5.0 g) was added in small portions to a stirred solution of
diphenyltellurium dichloride (3.5 g) in dioxane (80 ml) at room temperature.
An exothermic reaction occurred with the formation of a white precipitate.
The mixture was refiuxed for 4 h. Filiration followed by evaporation of diox-
ane from the filtrate and recrystallization of the crude product gave white
crystals of diphenyltellurium dibenzoate.

Reaction between diphenyltellurium diacetate and potassium hydroxide ;

An aqueous solution of potassium hydroxide (1 g) was added to a solution
of diphenyltellurium diacetate (1.2 g in 20 ml of ethanol). The mixture was
stirred at room temperature for I h. Evaporation of ethanol/water gave a white
solid which was recrystallized from benzene/hexane (1/4) to give diphenyltellu-
rium oxide (m.p. 185 - 187°); lit. [11] 185°).
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Reaction between diphenyltellurium diacetate and trimethylchlorosilane =

‘Diphenyltellurium diacetate (2 g) was refluxed with an excess of tri-
methylchlorosilane (10 ml) for 1 h. Removal of the excess of trimethylchloro-
silane: and trimethylacetoxysilane (separated from trimethylchlorosilane by
fractionation and: identified by its PMR spectra) gave diphenyltellurium di-
chloride (m.p. 160°, lit. {2] 160°). :
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