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The Isolation of a Salt of the Tellurocyanate Anion 
By A. W. DOWNS 

(Department of Chernistvy, The Univevsity of Aston in Bivmingham, Gosta Green, Birmingham 4) 

A RECENT study1 has shown that potassium telluro- 
cyanate cannot be prepared by the obvious 
methods, and so probably does not exist a t  room 
temperature. It is known2 that a solution of 
potassium cyanide in liquid ammonia will dissolve 
tellurium, giving a solution which on evaporation 
leaves only potassium cyanide and tellurium. This 
suggests that  tellurocyanate ion may exist in 
solution, but that i t  cannot exist adjacent to a 
cation, even as big as that formed by potassium, 
without an interposed solvent molecule. I report 
the preparation of a salt containing tellurocyanate 
as its only anion. 

The first fundamental vibration of the telluro- 
cyanate group has been calculated to occur a t  
2083-2086 cm.-l and has been observedl in the 
previously known tellurium d i~yan ide .~  Acetone 
is relatively transparent in this region and is a 
powerful solvent for potassium selenocyanate and 
thiocyanate but not for potassium cyanide, so i t  
seemed a reasonable medium in which to investi- 
gate the reaction of potassium cyanide and tellur- 
ium. These two, when warmed with acetone, give 
no obvious signs of reaction after half an hour. 
However, the filtrate from the foregoing mixture, 
xvhen added to water, precipitated tellurium. 
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The i.r. spectrum of this filtrate showed in addition 
to bands due to the solvent a strong band a t  2079 
cm-I. A solution of potassium cyanide only, in 
acetone, prepared in the same way, showed only 
the solvent bands. The tellurium-containing 
solution after being boiled with selenium in the 
absence of oxygen was found to be free of tellurium, 
and its i.r. spectrum now lacked the band at 2079 
cm.-l, but had instead a band a t  2067 cm.?; this 
band also appeared in a solution of potassium 
selenocyanate in acetone. Substitution of sulphur 
for selenium gave an analogous result. Evaporation 
of a solution of potassium cyanide and tellurium 
in acetone left a mixture of potassium cyanide and 
tellurium together with a little oily material, 
probably produced by attack on the acetone by the 
potassium cyanide. Caesium cyanide and tellur- 
ium in liquid ammonia behaved similarly. Such 
;i mixture was much more soluble in acetone than 
in liquid ammonia and gave a yellow-orange 
s o h  tion. -4ttempted concentration of this solu- 
tion to crystallisation resulted in the liberation of 
tellurium. 

As even the caesiuni ion was too strongly 
yolarising to permit the isolation of an unsolvated 
tcllurocyanate, the much larger, and hence more 
feebly polarising, tetra-alkylamnionium cations 
were employed in further attempts to prepare a 

solid tellurocyanate. Tetraethylammonium cyan- 
ide and tellurium react in the presence of diniethyl- 
formamide to give a solution from which pale 
yellow crystals \!-ere obtained on evaporation. They 
had a tellurium content of 34.5% which compared 
with the calculated value of 35.8y0 for C12H,,S, 
OTe, corresponding to the retention of one inol. 
of dimethylforniamide per mol. of tetraethyl- 
ammonium tellurocyanate. Its highly deliques- 
cent nature and sensitivity to oxygen has so far 
precluded the obtaining of satisfactory figures for 
elemental analysis. This compound, which is 
rapidly, and exothermically, oxidised by air is 
soluble in acetone, and dimethylformamide. It 
is decomposed by addition to water and tellurium 
is liberated. Son-aqueous solutions, of the salts 
of the first row transition metals and also silver, 
lead, and mercury decompose the compound a t  
once. Its Raman spectrum in dimethylformamide 
solution shows a band a t  2080 cni.-l, absent in the 
parent solvent, and its conductivity in dimethyl- 
formamide is comparable to those of the corres- 
ponding selenocyanate, thiocyanate, and iodide, 
showing it to be a 1 : 1 electrolyte. 

The author thanks Professor D. W. A. Sharp of 
the University of Glasgow for the Raman spectrum. 

( h r e i v e d ,  Augzist 12th, 1968; corn. 1115.) 
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