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Summary

The mass spectrum and the Mossbauer spectrum provide evidence that the
compound regarded previously as ditelluromethane, CH,Te,, is cyclo -1,4- d1~
methylenetetratellurium, C,H,Te,.

Introduction

Tellurium tetrachloride (1 mol) reacts with acetic anhydnde (2mol)in =
boiling chloroform in air (4 h) with the evolution of hydrogen chioride’ and the -
precipitation of a grey mixture of bistrichlorotelluro(IV)acetic. anhydnde L
(C1;TeCH,CO),0, and trichlorotelluro(IV)acetic acid, C1;TeCH,CO,H: Reduc-
tion of the filtered solid by aqueous potassium metabisulphite gives red crystal-
line ditelluro(IT)diacetic acid; Te,(CH,CO,H),, m.p. 142°C, lit..-[1] 144°C. Eva-
poration of chloroform from the filtrate gives colourless crystalline bistrichlorc-- -
telluro(IV)methane (A), m.p. 168—=172°C, lit. [1]173°C , which.is reduced to a” .
red-brown ditelluride, m.p. 54—102°C, lit. [1] 50—90°C, by potassmm metabl- ’
sulphite. It is proposed here that the reduction product is. cyclo-1,4- dmiethylene-
tetratellurium (B) rather than the stramed three-membered cychc dltelluro- T
methane CH2T82 [1] » SR
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Rosoits and discussion

- Cyclo-1,4-dimethylenetetratellurium was insufficiently soluble in common or-
- ganic solvents for measurement of its molecular weight in solution. An attempt

- was made by the Department of Crystallography, Birkbeck College, to measure

“the unit cell dimensions using X-ray powder photography. The presence of pow-

- der rings confirmed that the sample was crystalline, but the overall pattern was.

.msufflclently precise for successful indexing.

- The mass spectrum, ‘measured by the P.C.M.U., Harwell showed the presence

- of ions corresponding | to Te, Te,, CH,Te, and CzH4Tez in addition to a parent -
ionat m/e 409.7446 (CaH4"6Te‘23Tez caled.: 409.7439). A low intensity frag-
ment pattern at higher molecular weight may correspond to the six-membered
cychc compound (B) which appears to ehmmate tellurium under the condltlons
of mass spectrometry.

“The 125Te Mossbauer spectrum of crystalline eyclo-1,4- d1methylenetetrate1-
lurium confirms that the tellurium atoms are chemically equivalent, and that
the sample was not contammated by elemental tellurium. The Mossbauer param-

_ eters recorded in Table 1 .are similar to those observed for diaryl ditellurides
“[2]. The small chemical isomer shift, 8, indicates low s-electron density at the
- tellurium nucleéus, and the large quadrupole splitting, A, indicates an unsym—

: ,metncal electronic environment.

-Cyclo-1,4-dimethylenetetratellurium was just suff1c1ent1y soluble in chloro-

- form and dimethyl sulphoxide for 'H NMR spectral measurements. The presence
-of one solvent-dependent singlet confirms that the protons are chemically equiv-
alent. Comparisons of the chemical shifts with those of the precursor (A) illu-
strate the electronmthdrawmg effects of chlorme (Table 2). A

TABLE2 ~ - ,
!H NMR CHEMICAL SHIFTS

-Compounc{ . .. Solvent - - 5(CH?2)

T (ppm)

cnz('recn;)z - cpeig . 5.88
“ . (CD3)2S0 ©4.08

':cza4're4 ocpbay 3.85
B Il . {CD3)280 - - 3.34
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'Expenmental
, Blstnchlorutelluru(IV)methane m. p 168——172°C prepared by the method

"~ of Morgan and Drew [1] (Found: C, 2.69; H, 0.42; "Cl, 44.46. CH-.ClsTez calcd.s
C,2.49;H, 0. 41 Cl, 44.17%) was reduced by cold aqueous potassmm metabi--
Asulphlte to give red-brown crystalline cyclo-1,4- dlmethylenetetratellunum, m.p.-
54—102°C (Found: C, 4. 40; H, 0.62. C,H,Te, calcd.: 'C,4.46;H, 0.74%). -

‘The 125Te Mbissbauer spectrum was obtained from a 125Sb/Cu source at 4 2 VK '
usmg a modlflcatlon of the apparatus described earlier [3]
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