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Parathiocyanogen [( SCN)x]: a Novel Chemical Oxidation Product of 
Molten Potassium Thiocyanate 

By D. H. KERRIDGE* and NI. MOSLEY 
(Deflartment of Chemistry, The University, Highfield, Southampton SO9 5NH) 

Sccmmary Compounds of iron(III), cobalt(m), copper(II), 
and tin ( ~ v )  react with molten potassium thiocyanate 
at 200°, to give a new chemical oxidation product, 
parathiocyanogen. 

ALTHOC GH a considerable range of oxidation products of the 
thiocyanate ion have been identified in potassium thio- 
cyanate melts as a result of the reduction of various transi- 
tion metal compounds,l the pseudo-halogen itself has not 
previously been detected. This contrasts both with the 
behaviour of halide melts, where the free halogen is a 
frequent oxidation product,*a and that of molten potassium 
cyanide, where cyanogen has been reported as a product 
of the reduction of manganese( 111) and molybdenum( IV).~ 
However, parathiocyanogen has been reported recently as 
the product of the electrolytic oxidation of molten potassium 
thiocyanate with a platinum anode.6 The formation of 
parathiocyanogen as a product of the reduction of several 
compounds of transition and non-transition metals in molten 
potassium thiocyanate a t  200’ under an atmosphere of dry 
air is now reported. 

Iron ( I I I) chloride reacted immediately, giving a yellow 
melt containing iron(I1) (no absorption maximum over the 
range 23,000--10,000 cm.-l but an intense band at >22,000 
cm.-I), an orange precipitate, and a small quantity of a 
sharp-smelling gas. The orange solid contained sulphur, 
nitrogen, and carbon but no iron; the analysis was correct 
for (SCN)G. The i.r. spectrum showed bands a t  2080 and 
1600 crrt.-1, characteristic of parathiocyanogen. The sharp- 
smelling gas fumed in contact with ammonia and rapidly 
polymerised to a yellow film of parathiocyanogen. Pot- 
assium hexathiocyanatoferrate( I I I) tetrahydrate reacted in 
similar fashion with identical products. 

Cobalt ( I I I) , in the f orm of either hexamminecobalt ( I I I) 

chloride or sodium hexanitritocobaltate( III),  reacted 
immediately to give an intense blue solution of cobalt(I1) 
(vmttx. 17,100 and 15,750 cm.-I), an orange precipitate, and 
a sharp-smelling gas. Copper(I1) chloride and copper(I1) 
thiocyanate both reacted immediately to give a pale 
yellow melt containing copper(I), together with a golden- 
coloured solid [correct analysis for (SCN),] hax. 2070 and 
1600cm.-l, together with a sharp-smelling gas. In con- 
trast potassium hexachlorostannate( ~ v )  reacted more 
slowly, dissolving to give a pale yellow solution from which 
an orange solid was deposited. The precipitate first 
appeared after 20 min., the reaction apparently being 
complete after 10 hr., leaving a colourless melt. The 
precipitate contained no tin and was identical with the 
other precipitates. 

These reactions indicate that the thiocyanate ion is 
directly oxidised to the pseudohalogen, which rapidly 
polymerises to parathiocyanogen. The reduction of the 
metal is not unexpected in the case of tin(Iv), in view of the 
mild reducing character of thiocyanate melts,l while 
copper(I1) thiocyanate is known to be unstable. However, 
the production of cobalt(@ is more unexpected, and the 
behaviour of iron(111) in the melt must be contrasted with 
the intensely coloured thiocyanate complex formed in 
aqueous solution. The observation that the iron(II1) 
reduction product was soluble in the melt [as was iron(I1) 
chloride, which gave identical yellow melts J though accom- 
panied by the precipitate of orange parathiocyanogen, 
would seem to amplify and explain the bare statement of 
Harrington and Sundheim’ that “all of the F S  (as the 
chloride) had been reduced to FG, which did not appear 
to dissolve”. 

(Receiusd, Febrzcary 6th, 1969; Corn. 164.) 
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