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Abstract:  Photostimulated reaction of bromo— and iodoarenes with potassium
tellurocyanate in dimethylsulfoxide produces aryl methy! tellurides in moderate yields.
This method offers facile access to aryltellurium compounds which are difficult to
prepare by other methods. Copyright © 1996 Elsevier Science Ltd
Functionalized aryltellurium compounds commonly are prepared from arylmagnesium, aryllithium, or
arylmercury compounds.' Reactivities of these organometallic intermediates impose restrictions on the
presence of substitutents. Specifically, aryltellurium compounds carrying nitrogen—containing moieties, which
serve as starting materials for organotellurium compounds of ongoing interest (e.g., tellurazoles® and tellurium
containing polymethine dyes®) remain relatively inaccessible. Only two methods currently are available for the
regiospecific preparation of precursors to arenotellurazoles 1, namely mercury displacement in 2-
acetamidoarylmercuric chlorides 2 with tellurium tetrachloride* and treatment of 2-nitroaryldiazonium

tetrafluoroborates 3 with dialkyl ditellurides under phase transfer conditions.’®
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Photostimulated aromatic nucleophilic substitution, or Sgx1, has been reported to afford diaryl ditellurides in

yields below 20%, starting with haloarenes and disodium ditelluride in liquid ammonia.® This method has not
found widespread use. Attempts to extend the synthesis of aryl chalcogenacyanates from haloarenes and alkali
metal chalcogenacyanates by Sgx1 reaction’ to the preparation of tellurocyanates resulted in an unexpected
formation of aryl methyl tellurides in yields ranging from 9% (for 2-acetamidophenyl methyltelluride) to 33.8%
(for 2—naphthyl methyltelluride, Scheme 1). Dimethylsulfoxide (DMSOQ), which was chosen as solvent for this
reaction because it solubilizes alkali tellurocyanates without decomposition, also served as methyl source.

In a typical experiment, a mixture of 5.0 g (24.1 mmol) 2-bromonaphthalene and potassium telluro-
cyanate, generated from 3.68 g (29 mmol) tellurium powder and 2.4 g (37 mol) potassium cyanide in 200 mL
dry DMSO was purged with nitrogen and irradiated in a quartz reactor with unfiltered light from a 450W
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Hanovia high pressure mercury vapor UV lamp for 10 hrs. CAUTION: formation of extremely malodorous
volatile sulfur and tellurium compounds. The reaction mixture was subsequently diluted with water, the
product extracted with 3 x 100 mL diethyl ether, and precipitated as dibromide by addition of excess bromine.
The crude dibromide was reduced with sodium sulfide and purified by chromatography (silica gel-hexane).
Yield: 2.2 g (33.8%), mp 60~1°. The material was identical to an authentic sample, prepared by methylation of
sodium 2-naphthyl-tellurolurolate® with iodomethane.
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R = phenyl, 1-naphthyl, 2-naphthyl, 2-acetamidophenyl
X =1,8Br

Scheme 1. Formation of aryl methyl tellurides by photostimulated telluromethylation of haloarenes

Product formation was monitored by removal of samples during photolysis and analysis by GC-MS. Several
byproducts were tentatively identified (dimethyl sulfide, dimethyl disulfide, diaryl tellurides, and respective
arenes resulting from dehalogenation). Intermediate aryl tellurocyanates presumably react with methyl radicals
formed by DMSO reduction and subsequent photolysis of resultant dimethyl sulfide,” to produce the observed
products. The molecular geometry of 2-acetamidophenyl methyl telluride was determined by x-ray

crystallography. '
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0. Crystallographic Data for n. CgH;1TeNO, FW=276 8, colorless lath fragment, monoclinic space group

P2//n, with 2=9.3327(9) A, b=8.6130(7) A, c=25.899(2) A, B=04.212(8)°, V= 2076.2(6) A®, Z=8,
Dc=1.771 g em™, p(MoKo)=28.3 cm™ at T=297K. Absorption corrections by y scans; 4756 unique data

with 1<0©<27.5°, 3357 data with [>10(I) used in the refinement; R=0.043. Two independent molecules
exist in the asymmetric unit. Coordinates and geometric data have been deposited with the Cambridge
Crystallographic Data Centre.
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