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MoV! containing species are easily reduced in
aqueous solution by S2- [1] and S?>- [2] with
formation of sulfur-rich polynuclear complexes as
[MoY(S2)s]®~ or [Mo}VS(S,)s]2~ [1] and of the
type [Mo,0,S,L,;] (in presence of ligands L like
dtc™ [2]). A reduction even takes place by an intra-
molecular redox process: [Mo'Y 0,S,]%~ ‘condenses’
to [Mo) 0,5,(S,),]>~ in aqueous solution [3].

It will now be shown that in the case of W similar
redox processes lead to trinuclear species of the W3S,-
type like [W30Sg]%~, the first polyoxothiometalate.

The formation of [W3S,]2~ was not understood
until now [4]. Deep red trinuclear species of the
W;3S,-type are formed by intramolecular redox
reactions from yellow WS3~ under very different
conditions (by solid state reactions, in aqueous or
organic solutions): [W;S,]?~ is formed by heating
a mixture of [(C¢Hs),P]Cl and (NH,), WS, followed
by recrystallisation of the reaction product in
CH;3NO,, [W3S4(S;CH,)]?~ by heating [(C¢Hs)aP),-
WS4 in aCH2C12/CH3COCH3 solution and [W3OSS]2—
is formed when a dilute aqueous solution containing
WS2- is acidified with 0.1 N HCl. From the aqueous
solution Cs,[W;30Sg(H,0)] -2H,0 can be isolated in
high yield. '

Crystals of Cs,[W;085(H,0)] -2H,0 were exam-
ined by X-ray diffraction methods (space group P2,/n;
a=6.716(2),b = 20.185(4),c=7.144(2) A8=101.42
(2)°, A =0.7107 A for MoKa, U=9493 A3 Z=2,
D, = 4000 g cm™3, p = 2383 cm™). The structure
was solved by the heavy atom method and all non-
hydrogen atoms were located by subsequent structure
factor calculations and difference electron density
maps. Least squares refinements (anisotropic thermal
parameters for all atoms except O) converged at R, =
ZlIFl — IF N Z1Fyl = 0.078 for 1499 independent
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reflexions [0° < 20 < 48° 1> 1.96 o(I)] measured
on a Syntex P2, four circle diffractometer and cor-
rected for absorption by an empirical method.

The structure with bond distances, which corre-
sponds to that of [W3So]?~ and [W;3Sg(S,CH,)]?"
is given in Fig. 1. The W—-OH, interaction is very
weak according to the transeffect of the W=0
bond. There is a statistical disorder of the central
W atom on two positions.
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Fig. 1. Molecular structure of [W30Sg(H,0)] 2- with inter-
atomic distances (pm); o(W-W) 04, 6(W-S) 1.0, o(W--O)
2 pm.

All above mentioned trinuclear anions are dia-
magnetic and are stabilized by W—W interactions
(formally two WY and one W!V). Though the
mechanism of the reactions is not known there is no
doubt that S?~ is the reducing agent. According to
electrochemical studies [5] in aqueous solution the
initial step seems to be the protonation at the oxygen
after formation of WOS2~ by hydrolysis. This favours
both the condensation as well as the intramolecular
redox reaction (this corresponds to the formation of
[Mo3 0,85(S;)21?" from [Mo¥10,8,]27).
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