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Summary 

Unsymmetrical tellundes may be prepared by ihe reaction of arenetellurenyl 
halides, generated in situ, with Grignard reagents. Selenaditeliurides. RTeSeR, 
axe prepared from the reaction of arenetellurenyl halides wiith ArSehTgBr. 

Introduction 

Unsymmetrical diorganoteilurides are well-known compounds [ 1 ] _ The most 
useful and general method of preparation involves the reaction of an aryltel- 
lurium trichioride with an aryl- or alkyl-mercuric chloride followed by reduction 

.tiTeX3 + RHgCl + .*RTeCI 2 + HgCl, (la) 

&RTeC12 Red. ArTeR (lb) 

of the resulting diorganotetlurium dichloride (eqns. la and b) [2,3]. Diary1 di- 
tellurides can also be used as starting materials, giving unsymmetrlc diary1 tel- 
lurides on treatment with Grignard reagents (eqn. 2) [4]. The reaction of aro- 
matic ditellurides wivith djaikylmercury compounds yields aql alkyd tellurides 

(eqn. 3) 151. 

ArTeTeti f &‘hIgX - ArTe.Q’ f ArTeMgX (2) 

Ar2Te2 + R2Hg - 2ArTeR + Hg (3) 

Recently, Piette and Renson [S-S ] have synthesized unsymmetric tellurides by 
use of lithium or sodium aryl MM-ides (eqns. da-c): 

* FeUow of the Organizailon of American States and Depariemeoto de Quimica. Unirerndad Nsc~ooal de 
Colombia. BogoLd UZoiumb~a). 
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r .4rTeR2’X- E _ArTeR f pyR’X- (4a) 

l+ ArTeBu (4b) 

Ar2Te2 NaBHJ 2AtTeNa z BArTeR 

Our discovery that arenetehrenyl halides could be prepared in situ (and con- 
vetted to dihalotatyltellurates [9]) led us to examine theit utility in the synthesis 
of otganotellurium compounds. In this paper we report the use of arenetel- 
lurenyl halides in the preparation of unsymmetrical tellutides and selenadikl- 
Itides. 

Resu1f.s and discussion 

Arenetehrenyl halides generated in situ react with Gtignard reagents 
(eqn. 5) and yield the unsymmetrical tellurides listed in Tab!e 1. Some of the 

&TeTe_k 2 2_kTeX w ArTeR + MgX, 

tellurides were isolated and identified as dichlorides or dibromides. The reaction 
provides a convenient, gene& method for the preparation of unsymmettic 
tellutides in high yields. Aromatic, alrphatic, cycloaliphatrc, and acetylenic 
Grignatd reagents can be used employing simple techniques and mild espeti- 
mental conditions. Unlike the method described by eqn. 2, the present method 

TABLE 1 

- 

Compounda X1.p orb p. 
(‘CCITorr) 

-\ppearance Te. found 
(cs’cd.) (r.) 

I @.Clf3OC~H~)(Cc.Hj)Te 6Odlb wUoru needles= - 

lie (p C~HjOC&l::(C~Hj)T~ 113.11~:10-’ veuow cld 39.10(39 17) 
Ilb @ C:HjOCOHJ)(C,Hj)Te 148-151 yellow crrsral& 26.23(26.X) 
ma @~X~IC~,H.ZNCC,H~)T~ 88-90/10-’ yrllorv Od 43.01(43.14) 
lllb @ CH$.%H~)(C~Hj)TeBr~ 180-182 vellow crysL& d 18.20(18 00) 
IV @ C,HSC~,HA(C:HJ)T~ 90-91110-2 pale vellow od -l 1.67c-8 1 70) 
V @.CH ~C~HJL)(CJH~T~ 75-76/10-l pale yellow oil -l6.54(46.35) 
VI (CaHjNCJHg)Te 71-72/10-’ pale \ellow 0l.l -l8.9O(-l8.73) 
Vlla ~-C~H~OCt.Ha)(C,H, l)Te llo-111/30-2 pale yeuo\v oil 38.18f38.46) 
vr rb @.C?HSOC&HJ)(C~H, f)+eCf:. 112-11-l colorfess clystak.d Jl.Sl(31.68) 
VlLIa (P-CHjC6HAKkH~f)Te 100-1011~x lo-’ pale ycliow od 42. r 6(42.27) 
VIUb @-CHS&J)(C,HI l)TeCl? 84-65 colorless crwa.lsd 31.38(34.23) 
r?L;I (C,H5WAH, 11-f-e 93-94110-? pale yellow o!l 4-f -f8(4-8.33) 
r-n, (C6Hj)tCbHf j)TeCl2 61-63 cOrorks crvskk.= 35.12(35.57) 
x WCzH jOC,ti(C6HjeC)Te 67-66 pde orange crysta.5 36.28(36 $6) 
ICI kJp-CH&&)(C6H jGc)Te 7-f-i6 cohrless crystals’ 39.8-f(39.90) 
_xlI (C~HS)(C~H~~C)T~ 1 IS.1 16/S X lo-’ red oil 41.96(41.72) 

=Yierds tcere rouLrnely 90% or mater. bAgrees wtb htenture (ref. 2). ERecwslalhzed ITom mefhanol. 
df?~ry~ed from bexeoe/pe%Aeum ether. 
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TABLE 3 

SELFNADITELLURIDFS 

Compound Yield h1.p. or b.p. 
(%i) (=CITorr) 

Appearance Fu Te T Se found 
(caled.) 

.X11! C&I~T.ZS~C,H~ 63 47-18 redalrh needI&= 57.7?(57.17) 

XIV p.CH,CbH.,TeSeCcHj a2 rcddlsh al 55.51(55.10) 

XV p CHJOC~HJT~S~-P.CHJOC,H: 8i 155.158/10-? rtdW oil 46.56(19.08) 

does not require a large excess of a Grignard reagent and all of the ArTe moieties 
are converted to ArTeR. 

In situ generated arenetellurenyl halides can be used to synthesize selena- 
ditellurides via reaction with ArSeMgX (eqn. 6). The compounds prepared in 
this manner may be found in Table 2. This class of compound was unknown un- 

ArSeH ‘s ArSeMgBr ZEZ_ ArTeSe_4.r’ 
2 0 

til recently when the first esample was prepared hy Piette et al. [lo]. Selena- 
dltellurides are stable compounds, Gmilnr in chemical behavior to ditellurides 
and diselenides. The Te-Se bond IS cleaved by bromine, givmg a misture of 
arylteliurium tribromide and areneselenenyl hromtde (eqn. 7). The two bromides 

ArTeSeAr + 2BrI. - ArTeBr, + ArSeBr 

are easily separated by their differential volubility in organic so1vent.s. 

(7) 

Ekperimental 

Di-pethosyphenyl dlteUuride [12], di-p-methosyphenyl ditellunde [12], 
dl-p-tolyl ditelluride 1131, diphenyl ditelluride [13], selenophenol [14]. and 
p-methosyselenophenol [ 151 were prepared according to published procedures. 

Crignard reagents. Ethereal solutions of phenylmagnesium bromide, butyl- 
magnesium bromide, cyclohesylmagnesium bromide and ethylmagnesium bro- 
mide were prepared as usual utilizing distilled commercial halides. The concen- 
trations of the Grignard solutions were determined by titration with standard 
HCI. Phenylacetylenylmagnesium bromide was prepared by treating phenylace- 
tylene in THF with C2H5h!gBr and refluxing the misture for 6 h [ 161. 

Tellurides. A solution of the diary1 ditelluride (0.002 moi) in 30 ml THF 
(distilled from JLiAlH,) was treated dropwise at 0°C in a N2 atmosphere with 
bromine (0.32 g, 0.002 mol) in 4 ml benzene. The Grignard reagent was then 
added dropwise by means of a hypodermic syringe. Gradual disappearance of 
the dark color of the solution was observed. The solution finally became almost 
colorless after addition of 10% escess Grignard reagent. After stirring for 30 
min at room temperature, the solution was diluted with 40 ml low-boiling 
petroleum ether, and treated with aqueous NH,Cl and saturated aqueous NaCI. 
The organic layer was dried with anhydrous MgSOS and the solvent evaporated. 
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Compounds I, X, and XI were obtained as solids. Compounds IV-VI and XII 
were distilled in vacua. 

Compounds ITa and ITIa in 15 ml benzene were each treated with 0.64 g 
(O-004 mol) bromine in 8 ml benzene. On concentration and addition of petro- 
leum ether (30-50°C) the dibromides separated as yellow crystels (compounds 
ILb and IIIb). Compounds VIIa, VIIIa and IXa in 15 ml benzene were treated at 
6°C with freshly distilled SO&l, (0.54 g, 0.004 mol). On concentration and ad- 
dition of petroleum ether, the corresponding dichlorides (VlTb, VIITb and IXb) 
separded as colorless crystals. The dichlorides and dibromides were reduced to 
the desired telhuides by treatment with a fifteen-fold excess of Na$ - 9H10 at 
100°C for 15 min. The mixtures were diluted with water and extracted with 
petroleum ether. The petroleum ether layer was washed with water and saturated 
aqueous NaCl, dried with MgSO, and evaporated. The resulting telhu-ides (com- 
pounds Ha, Bra, VTIa, VTITa and IXa) were distilled in vacua. 

Selenaditellurides. A solution of a selenol (0.005 mol) in 15 ml THF was 
treated with EtMgBr (aI, 2.6 ml, 0.0052 mol) in a N2 atmosphere, and the 
mixture was refluxed for 2 h. After cooling to 0°C the tellurenyl bromide solu- 
tion, prepared from diary1 ditelluride (0.0025 mol) and bromine (0.40 g 0.0025 
mol) in THF/benzene, was added dropwise. The mixture was stirred for 30 min 
at room temperature. The product was worked up as described for the telhuides. 

Compound XIII was purified by chromatographing the crude product 
(1.38 g) on silica gel G (120 g). Petroleum ether elution gave pure XIII (RF, 0.60) 
as a reddish solid. The same chromatographic procedure gave pure XIV as a red 
oil (RF, 0.50). This compound decomposed on attempted distillation in vacua. 
An analytically pure sample was obtained by preparative thin layer chromato- 
graphy on silica gel G. Compound XV was obtained by distillation in vacua. 

Reaction of CflsTeSeCJi5 with bromine. Compound XHI (0.52 g 0.0014 
mol) in 10 ml CCL was treated with bromine (0.45 g 0.0028 mol) in 5 ml CCL 
at 0°C. Yellow-orange phenyltellurium trihromide (0.58 g, 94%) was collected by 
filtration, and recrystallized from benzene (m-p . 245-246% (dec.) [17]). Eva- 
poration of the dark red filtrate gave benzeneselenenyl bromide, (0.27 g 82%) 
which was recrystallized from petroleum ether (m.p. 60°C [18]). 
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