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Potassium Thiazate KNSO 
By D. A. (‘FRED’) ARMITAGE* and JOHN C. BRAND 

(Department of Chemistry, Queen Elizabeth College, Campden Hill, London W8 7AH) 

Summary The preparation and characterisation of the intermediates in the preparation of organo-silicon, 
title compound and its complex with 18-crown-6 are 
described, and the use of these compounds as synthetic 

-germanium, and -tin isothiazates is briefly explored. 
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THREE of the triatomic combinations of the elements 
carbon, nitrogen, oxygen, and sulphur are known. While 
carbon oxysulphide is a monomeric gad, the others occur in 
variously bonded permutations of the component atoms as 
the pseudohalides cyanate -OCN, isocyanate -NCO, 
fulminate -CNO, thiocyanate -SCN, and isothiocyanate 
-NCS. All these pseudohalides form covalent derivatives 
with metallic and non-metallic elements, while cyanate and 
thiocyanate also form ionic compounds with electropositive 
metals. 

The fourth triatomic combination of the above elements 
is the sulphinylamine group -NSO. Although it  has been 
known in the form of organic sulphinylamines for more than 
a century,l covalent derivatives of other elements have been 
synthesised only relatively recently.2 

We report here for the first time the unequivocal genera- 
tion of compounds containing the NSO anion. By analogy 
with other pseudohalides, we suggest that  it be called the 
thiazate ion., 

Potassium t-butoxide and sulphinylaminotrimethylsilane 
(isothiazatotrimethylsilane) slowly reacted in THF to give 
potassium thiazate as an insoluble cream solid in good yield 
[reaction ( 1) 1. t-Butoxytrimethylsilane was characterised 
from the filtrate. 

KOBut + Me,SiNSO + KNSO + Me3S10But (1) 

Potassium thiazate darkens on heating at about 135 "C, 
and melts a t  190 "C to a bubbling orange liquid, explodes on 
ignition, and ignites on contact with water. It exhibits 

peaks in its i.r. spectrum characteristic of the symmetric 
(990 cm-l) and antisymmetric (1270 cm-l) stretches and 
bend (515 cm-l) of the thiazate group, and analyses well 
for potassium, sulphur, and nitrogen. This exchange 
reaction has also been used to prepare potassium thio- 
cyanate in excellent yield using isothiocyanatotrimethyl- 
silane. 

Like many potassium salts, the thiazate is soluble in a 
benzene solution of 18-crown-6. Evaporating the solution 
gives the crown complex in good yield as a white crystalline 
solid, m.p. 150-153 "C (decomp.) which analyses well for 
C, H, N, K, and S. 

Potassium thiazate reacts with Me,SiCl, Me,SiC&, and 
Et,GeCl to give the appropriate isothiazate in low yield 
[reaction (2)]. With trimethyltin chloride, however, 
heating under reflux for 6 h in THF gave trimethyltin 
isothiazate in good yield. 

R,MCl + KNSO + R,MNSO + KC1 (2) 
(M = Si, Ge, Sn) 

The addition of ca. 0-2 g of 18-crown4 in the case of 
Me,SiCl and Et,GeCl increased the yield of the isothiazate 
formed considerably, in line with its success in catalysing 
the pseudohalogenation of B u ~ , S ~ C ~ . ~  
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