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Reactivity of the new caesium suboxometallate Cs7yMO4 (M = In,Sc)
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Suboxides of heavy alkali metals can be described as metal-rich oxides with a surplus of electrons. In their structures regions with
ionic bonding as well as regions with metallic bonding can be discerned, and macroscopic metallic behaviour is observed. In this
family of ‘complex metals’ or ‘metals with holes’ clusters of [440] octahedra occur as discrete units, for example for caesium as

three face-sharing octahedra Cs;0; = Cs";0% -5¢". The ‘surplus’ € stabilise the clusters and provide bonding for additional metal
atoms like in Cs;0 = Cso[Cs;,05] = Cs"0Cs",0%5-15¢ [1].

Caesium suboxides are quite reactive. They react with refractory metals (e.g. Ta) at 300 °C forming caesium-rich oxometalates, like
Cs;TaO, [2] and dissolve oxides such as In,O; at temperatures as low as 200 °C to form Cs,InO, [3]. Like suboxides, the family of
caesium suboxometallates CssMOs (M = Al, Ga, In, Sc, Fe) consists of subvalent compounds, which can be summarised as Cs,

* (MMQ,)>-3e". The local ionic structure is now extended from monoatomic O* anions to [AQO,]> tetrahedral anions. [CssMO,]

columns of face sharing distorted Cs cuboctahedra surrounding [MO.] together with purely metallically bound Cs atoms complete
the structure as in Cs[CszMO,] [4].

When heated in vacuum, two equivalents of Cs are removed from CseMO; (M = In, Sc, In,.Sc,) in a equilibrium reaction. The
resulting new caesium-poor suboxometallate Cs;MO, (M = In, Sc, In,.Sc,) crystallises in a new monoclinic structure type (
P2\/c, Z=4,Cs;InOy: a=13.0979(14) A, b=21.848(13) A, c = 16.536(2) A, f=110.996(7)°, V=4417.8(9) A3). Although caesium-
‘poor’, Cs;MO, is still subvalent, and can be described as Cs*,(MO,)>-2¢e". Here, we present the reactivity of Cs,MO, in first
experiments: while heated under argon or in vacuum, as well as reactions with Cs, Rb and CsOH. New and reported
oxometallates and suboxometallates can be synthesised starting from Cs;MO, see figure 1 for examples. Crystallographic elucidation
of the structures of all products is challenging due to poor crystal quality after thermolysis reaction and high air sensitivity. [5]
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Figure 1. Reactions of Cs;MO, (top, middle), and several new products: caesium tetracatena-scandate Cs;4Sc;O,; (bottom, middle),
suboxometallate Rb;CssInO;, (left) and caesium oxoindate hydroxide CssInO4(OH) (right).
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