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The polychalcogenides are a fascinating class of ligands because
of their structural variety and novel coordination properties.!
While the coinage-metal chemistry of polysulfides? and polyse-
lenides*# has been extensively investigated, that of polytellurides
hasnot. Inthelastdecade Haushalter hasisolated gold tellurides,
including [Au,Te,)+,* [AugTe;]5,5 and [Au,Te,;)%,6 from the
solubilization of solid-state materials, and we have recently
synthesized the [(Tes)M(u-Te)M(Te,)]* anions, M = Cu, Ag.”
None of these anions has a sulfur or selenium analogue. In this
communication we report the synthesis and structural charac-
terization of a remarkable gold anion ([AuTe;]3-) which possesses
structural features unprecedented in the metal-chalcogenide
literature.

The compound [NEt,];[AuTe,;] was synthesized as thin black
parallelepipeds by reacting AuCN with Te,?~ in DMF in the
presence of PEt; and NEt,Cl.8 The phosphine provides the
requisite basic medium for the reaction and also solubilizes any
tellurium precipitate. Incontrast, Cu(I) and Ag(I) species react
under the same conditions to produce the dinuclear [(Te,)-
M(u-Te;)M(Te,)]*+anions.” The composition of [NEt,];[AuTe,]
was determined by chemical analysis® and an X-ray crystal
structural determination.’

The [AuTe;])3- anion is shown in Figure 1. The anion is
essentially planar, the average deviation from the best least-squares
plane being 0.120 A and the maximum being 0.274 A for atom
Te(4). Anoverall charge of -3 on the anion is established by the
presence of three independent tetraethylammonium cations per
anion in the crystallographic asymmetric unit. The oxidation
state of Au(III) is firmly established by three independent
observations: (1) square-planar geometry about the Au center,
a common coordination geometry for Au(III) but a rare one for
Au(II) and an unknown one for Au(I); (2) the Au-Te distances,
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Figure 1. View of the [AuTe-]3- anion. The 90% probability ellipsoids
are shown. Some selected bond distances (A) and angles (deg) are Au—
Te(l), 2.664(2); Au-Te(3), 2.638(2); Au-Te(5), 2.651(2); Au-Te(6),
2.647(2); Te(1)-Te(2), 2.809(2); Te(2)-Te(3), 2.927(2); Te(3)-Te(4),
3.120(2); Te(4)-Te(5), 2.702(2); Te(6)-Te(7), 2.719(2); Te(1)«Te(7),
3.374(2); Te(4)-Te(5)-Au, 99.90(5); Te(7)-Te(6)-Au, 102.84(5).

2.638(2) A -2.664(2) A, that are comparable to those in known
Au(III) compounds, such as 2.642(1)-2.684(1) A in AuTel;®
and (3) the '7Au Madssbauer spectrum.!!

The formulation of this species depends upon what Te-Te
distances are considered bonding. The Te—Te distances of interest
(Figure 1),3.374(2) A for Te(1)-Te(7) and 3.120(2) A for Te(3)-
Te(4), are longer than the other Te-Te distances (2.702(2)-
2.927(2) A) but are considerably less than a van der Waals Te--Te
separation of about 4 A.'2 However, the Au-Te(6)-Te(7) angle
of 102.84(5)° and the magnitude of the Te(1)-Te(7) separation
suggest that there is no interaction between Te(1) and Te(7).
Perhaps the Te(7) atom lies in the anionic plane as a result of
crystal packing. In any event, an n'-Te,? ligand on a single
metal is unprecedented, insofar as we know. The Au-Te(5)-
Te(4) bond angle of 99.90(5)° and the presence of the Te(4)
atom in the anionic plane suggest an interaction between atoms
Te(3)and Te(4). The Te(3)~Te(4)distance of 3.120(2) A, though
long, is well within the recognized range for bonding. Anextended
Hiickel molecular orbital calculation!? for the geometry shown
in Figure 1 shows no overlap population between atoms Te(1)
and Te(7) and an overlap of 0.07 between atoms Te(3) and Te(4),
compared to an average of 0.48 for the other Te-~Te bonds.
Consequently, we favor a description of the anion as [Au'll-
(n3-Tes)(n'-Te,)]3; if thisis accepted then the anion contains the
unprecedented planar n3-Tes* ligand. Alternatively, if the Te(3)-
Te(4) interaction is ignored, the anion may be formulated as
[Aulll(n2-Te3)(n'-Tez),2)*~. In either case, the anion has no
analogues in the literature.
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in (Cp*Sm).Se;- THF,!S (PMe;);0sS84,'¢ [(CO)sMo(Te;)]2H,17
and [(CO);W(Te;)]?*,!8 but the MQ, arrangement in these
compounds is anything but planar, quite unlike the ligands in
[AuTe;])3-. A number of gold sulfide and gold selenide anions
are known, including [AuS;]-,!"° [Au,Sg]?,2° [Au,Ses]?-,2!
[AusSe¢]?,2! and [AusSe;0)?,22 but none of them has features
similar to those found in [AuTe;]3-. Again one sees the greater
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propensity of tellurium, compared to sulfur and selenium, to
participate in unusual coordination, to be involved in partial
bonding, and to assume intermediate oxidation states.
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