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NEW ALIPHATIC TELLURENYL AND TELLURINYL COMPOUNDS

MARTIN FEIKUS AND PETER H. LAUR
Institute of Inorganic Chemistry, RWTH Aachen University of Technology,
D-5100 Aachen, Germany

Abstract  Continuing earlier work on organyl tellurium halides?, alkyl tel-
lurium trihalides RTeHal; (Hal = Cl, Br, I) and salts incorporating the al-
kanetetrahalotellurinate anions A*RTeHal,” (A' = py*, NR',*; Hal = Cl,
Br, I) have been synthesized. The equimolar reaction of R,Te, with elemen-
tal halogen yielded the aliphatic tellurenyl halides RTeHal (Hal = Cl, Br, I),
that were also accessible by the comproportionation of R,Te, and RTeHals.
The tellurenyl compounds were trapped chemically and characterized spec-
troscopically. Hydrolysis of the trihalides afforded various tellurinyl deriva-
tives, depending on the reaction conditions: RTe{OJHal (Hal = Cl, Br),
RTeO, , or (RTe0),0. Constitutions and equilibria were studied by NMR,
UV, CD, MCD, and IR.

Aliphatic Tellurium Dihalides RR TeHal,, Trihalides RTeHal;, and Tetrahalotellu-
rinates RTeHal,
In order to investigate the reactions and the spectroscopic properties of the

incompletely studied aliphatic tellurium di- and trihalides, we had at first to syn-
thesize and to characterize suitable compounls. The reaction of n-dialky’ ditel-
lurides (some of them new) with an excess of the free halogens Cl,, Br,, or I, re-
spectively, provided the necessary n-alkyl tellurium trihalides. The incorporation of
longer chains like octyl, decyl, or dodecyl improved the solubility of the products
and facilitated thereby their full characterization, at the same time eliminating
odor problems. Bromination with pyridinium tribromide continued to the pyridinium
alkanetetrahalotellurinate stage, thus providing a new class of compounds. Another
straightforward route to these anions was found in the reaction of RTeHal; with
ionic halides.

R,Te, + 3 py'Bry” ——~ 2 py'RTeBr, + py*'Br
RTeHaly; + A*Hal —— A'RTeHaly

(Hal-Cl, Br, [, A*- py" tetraalkylammonium, R - n-alkyl)

The chloro and the bromo compounds are usually stable, but with RTely; and
RTel, the decomposition of a solution thereof is apparent already after storage at
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room temperature for a few hours, leading to alkyl iodides and inorganic matter
and also to minor quantities of R,Tel,.

Dialkyl tellurium dihalides were synthesized by the reaction of aliphatic mo-
notellurides with the elemental halogens; the compounds RR'TeHal, are liquids or
low melting solids, the stability of which depends markedly on the alkyl group and
on the halogen:

RR'Te + Hal, —— RR'TeHal, (Hal - C|,Br, ]y R,R - alkyl)

(n-alkvi)zTeCIZ} ab nalkylNpop 20T . 5 oa)kyl-TeBr « 1-C HoBr
stable n

-C H / 30 mi
(n-alkyl), TeBr 49
27772 (n-alkyl);Tel, —2L— 2 n-alkyl-{ +Te

Aliphatic Tellurenyl Helides RTeHal
The reaction of R,Te, with Hal, in the molar ratio 1 : 1 led to the forma-
tion of the not previously reported aliphatic tellurenyl halides RTeHal. Although no

crystalline samples could be obtained so far, and despite thermal decomposition to
R,TeHal, and tellurium, the stabilities are high enough in all cases to enable car-
rying out spectroscopic investigations and chemical reactions; whereas the iodides
RTel decompose within minutes at room temperature, the chlorides RTeCl are stable
for weeks. Even more convenient is the preparation of the alkanetellurenyl ha-
lides by the comproportionation reaction of dialkyl ditellurides with alkyl tellurium
trihalides leading to an equilibrium that lies far on the side of the telluren:}
moiety: Just mixing of the solutions of the components is all that is needed.

R,Te, + Hal, 2RTeHal —— Te + R,TeHal,
R,Te, + RTeHaly === 3 RTeHal

stabilities: RTeCl > RTeBr > RTel (Hal - CI, Br,; R « n-alkyl)
The tellurenyl halides can be trapped in excellent yield by alkyl lithiums,
thus providing a new access to unsymmetrical aliphatic tellurides, e.g.,:

n-alkyl TeHal + f-C HoLi Jur. "Caflon

P n-alkyl/Te + LiHal

(Hal - Cl, Br,1)

Detailed investigations of the comproportionation reaction by UV/VIS tech-
niques have not indicated the formation of any complexes or compounds of different
stoichiometry but RTeHal, despite a large excess of either RTeHalz or RyTe, in
the reaction mixture, wheras NMR-spectra show a rapid exchange that broadens or
renders undetectable the «-, the §~, and even the y~carbon atoms of the 3 compo-
nents in equilibrium at room temperature. Employing low temperatures and high mag-



14:52 29 January 2011

Downl oaded At:

TELLURENYL AND TELLURINYL COMPOUNDS 75

netic fields {e.g., -90 °C in CD,Cl, on a 500 MHz NMR instrument), the 3¢
NMR spectra of the pure tellurenyl halides indicate that still another exchange
process is involved, since eventually two sets of carbon resonances in a 1 : 1 ratio
are obtained, differing by some 20 ppm for 8 {C-u). Similarly, the tellurium reso-
nance splits into two signals at low temperatures. The origin of this event is still

uncertain.

TABLE I  Physical data for representative aliphatic tellurium halides.

8128Te¢ Az 8BC* Y(Te-CH,) 8%t Slu=
ppm Hz  ppm Hz pPpm  ppm

(n-CgH,;),TeCl, ~-10 colorless 875% 10 465% 163 25.1 3.48°

(n-CgH, ), TeCl, ~-10 colorless 873% 10 46.46° 165 252 344%°

compound mp./T  color

(n-C\,H,5);TeCl,  ~ -5 colorless 883% 10 46.6° 26.2 344°
+C4H
-, :H Z)TeB:z = yellow 11081 10 463! 148(?) 260
. _’;:C4:°>T9Br2 x  yellow 11087 10 466! 26.0
1228

{n-CgH;7),TeBr;  ~-15 colorless 818% 10 4482 156 255 3562
(n-CyoHq ), TeBr, ~-10 colorless 817% 10 44.8° 183 2585 3507
(n-CHys),TeBr,  ~-10 brownish 812% 10 4532 154 257 3.58°

(n-CgH,q),Tel, ~-20 red 724P 10 420°% 126 263 356°
(n-CjgHy),Tel, ~-20 red 728% 10 420° 126 263 3502
(n-C,H,g6),Tel, 30 r1ed 720® 10 4l.6P 124 265 3.55°
n-CgH;7TeCly ST white 15528 20 605% 213 262 3992
n-CyoHy TeCl, 43 white 15678 20 608°% 205 252 3954
n-CiHygTeCly 48-49 white 1558® 20 6092 2006 252 3.90°
n-CgH,;TeBry 5T yellow  1463* 30 569° 272 4.08%
n-CyoHy TeBrg 5T yellow  1468% 30 5672 185 27.3 4.08°
n-C;H,5TeBrg 68 yellow 1467® 30 66.8% 183 273 4092
n-CgH,{Tel, 91 Violet. . 1284P 150 466P  148(?) 309 390°
n-CyoHy, Tely 88 Ylolt._ . 1284P 150

n-CyH,gTel, 83 Ylojor ., 1285b 150 46.5P 309 3.89°
py'n-CgH,TeCl,~ 148 white 1321 60 66T° 183 264 3.68°
py‘n-CgH;;TeBr,~ >300 yellow 12299 50 61.8° 165 279 3.88¢
py n-CoHyTel,”  >300 SIgSR.., 963°¢ 80 51.2¢ 118 308 3.73d

(a) CDCly:  (0) CyDyi () CDZCNy () (CDR),CO:r (@) CDOD, (1 CD,Cl,, -20 T
* oc- CHa, +a-CH,, = o¢-CHa, * viscous oil, stable only below 0 C
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FIGURE 1 UV-spectra of pyridinium n-octanetetrahalotellurinates.
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FIGURE 2 UV-spectra of n-octanetellurenyl halides.
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TABLE II UV characteristics of some n-decy! tellurium compounds.
compound solvent Amax (&) color
(n-C,oH,),Te, i-octane 258 sh (3150), 299 sh (393), 394 (615) orange
n-C,oH,TeCly  i-octane 20T (23600}, 244 sh (8830), 298 (16580) white
n-C;gH, TeCl j-octane 204 (16800), 231 sh (6490), 20T sh (1030) cherry red

450 (96), 516 sh (8T)

n-CoH,TeBrg;  Jjoctane 232 (38300), 280 sh (10600), 358 sh (1690)  yeliow
n-C,oH,;TeBr i-octane 300 sh (3000), 470 (102). 520 sh (98) violet
n-CgHyTel,  CH,Cl, 281 (22300), 338 (12100). 460 sh (2210) red
n-CyoH, Tel CH,Cl, 263 (4340), 286 (4080), 322 sh (2980) green

531 sh (144), 653 (120}

TABLE IlI NMR characteristics of noctanetellurenyl chloride/bromide.
8 '3C.NMR /ppm (TMS)} & 'H-NMR /ppm (TMS)
d /°C Ivent
compoun T solven «-CH, §-CH, v-CH, a-CH, B-CH,
-CgH;7TeCl  -90  CD,CI 444 203 308 3.1 2.
eetirte 212 192 337 320 38 0
n-CgH,;TeCl 0 CDCl, - 318" 3187
n-CaH,TeCl 26  CD,Cl, 3.81 2.12
43.3 29.7 312 3T
-CgH;,TeBr  -90  CD.Cl . !
gt teB 22 218 335 324 3.8 20
n-CgHj;TeBr 25  C.D, - 32" LT
n-CgH,TeBr 25  CDCly 379 2.06
*A1/2 -T0Hz A 1/2 - 25 Hz *A 172 - 20 Hz A 172 -~ 5Hz
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Aliphatic Tellurenyl Halides RTe(O)Hal, Tellurinates RTeO, , and Tellurinic Acid
Anhydrides (RTe0),0
By careful hydrolysis of alkyl tellurium trichlorides and tribromides, white

powders with the composition of alkanetellurinyl halides RTe(O)Hal are obtained.
The IR spectra are characterized by distinct absorption features in the 500 - 800
em™? region that change on prolonged boiling in alcohols. Further hydrolysis in
aqueous alkaline media produces alkanetellurinate anions that deposit on acidifica-
tion the poorly soluble anhydrides of the corresponding tellurinic acids. The struc-
tural investigation of these compounds is still in progress.

n-alkylTeHal, —22- n-alkyl Te (O)Hal n-alkyl Te(0)O"

O
Va
i n-alkyl'fe\

n-alkyl Te (0)O" o
y n-alkyl'l‘e<
o (Hal - Cl. Br)

Characterization of the Compounds

All compounds were prepared in good yields and gave correct elemental ana-
lyses (exception: RTeHal have not been analyzed). NMR, UV, and IR were used to
125Te NMR is most
useful for the characterization of the compounds, as chemical shifts, line widths
and coupling constants vary in a typical manner with the substrates and their func-

elucidate the complex reactions and equilibria. In particular,

tionalities.

Most of the compounds show characteristic colors. Selected physical proper-
ties and spectral data of representative new organyl tellurium halides RR TeHal,,
RTeHal,, and RTeHal are collected in the Tables.
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