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The [Au2(TeSe2)2]22 anion has been prepared from the
reaction of [TeSe3]22 with AuCN in DMF in the presence of
PEt3 and from the reaction of [TeSe2]22 with AuCN in
DMF. Reaction of [TeSe2]22 with AuCN in DMF in the
presence of PEt3 leads ultimately to the [Au2(Te2)2]22

anion.

The known [TemSep]n2 anions include [TeSe2]22,1
[TeSe3]22,1,2 [Te(Se5)2]22,3 [Te(Se5)3]42,4 [{Te(Se2)2}2(m2-
(Se2)]22,4,5 and [Te3Se6]22.5 All but the last anion contain TeII

or TeIV centers bonded to Sen
22 species (n = 1, 2, or 5).

[Te3Se6]22 consists of a one-dimensional infinite 1
H

[Te(m2-
(Se3)(m2-(SeTeSe)Te(m2-Se)22] chain separated by cations.
Although the [Qm]22 (Q = S or Se or Te) polychalcogenide
anions have been employed in the development of an extensive
polychalcogenometalate solution chemistry,6–10 we can find
only one report of a reaction with a metal system of a mixed Te/
S or Te/Se polychalcogenide anion. Here we report the reactions
of [TeSe3]22 and [TeSe2]22 with Au+ in DMF to afford the
[Au2(TeSe2)2]22 anion as well as the [Au2(Te2)-
(Te2.39Se0.61)]22 and [Au2(Te2)2]22 anions.

[PPh4]2[Au2(TeSe2)2] has been prepared by the reaction of
AuCN with Na2[TeSe3] in DMF in the presence of excess PEt3
and PPh4Br at 20 °C.11 The same compound can also be
synthesized with KAu(CN)2 in place of AuCN. However, when
PEt3 is omitted from either reaction no product is obtained. It is
well known that PEt3 is capable of extracting Se from
polyselenides12 and that is the case here as evidenced by a signal
at d = 47.2 ppm in the 31P NMR spectrum of the original
reaction solution; this corresponds to a value of d = 45 obtained
earlier for SePEt3.13 Presumably the other product is [TeSe2]22.
The necessity of including PEt3 in these reactions is to be
contrasted with the direct reaction of [Me4N]2[TeS3] with
AuCN to afford the [Au2(TeS3)2]22 anion, in which the TeS3
unit remains intact.14

The crystal structure of [PPh4]2[Au2(TeSe2)2] comprises four
[PPh4]+ cations and two [Au2(TeSe2)2]22 anions well-separated
in the unit cell.15 The structure of the [Au2(TeSe2)2]22 anion,
which has crystallographically imposed 1̄ symmetry, together
with selected bond distances and angles is shown in Fig. 1. The
two TeSe2 groups act as bidentate ligands to the two Au centers,
resulting in essentially linear Se–Au–Se linkages and an eight-
membered ring with a chair conformation. The Au…Au
distance of 3.917 Å is too long for bonding.16,17 The
[Au2(TeSe2)2]22 anion is conveniently described in a formal
sense as [(Au+)2(TeSe2

22)2]22. The structure of [Au2-
(TeSe2)2]22 resembles that of [Au2(TeS3)2]22 reported earlier,
although in that compound the Te center is bonded to three
chalcogens.14

The likelihood that the polychalcogenide reactant that led to
the formation of the [Au2(TeSe2)2]22 anion was not [TeSe3]22

but rather was [TeSe2]22 prompted us to carry out the reactions
described above in the absence of PEt3 but with Na2[TeSe2] in
place of Na2[TeSe3]. As anticipated, the only product obtained
was [PPh4]2[Au2(TeSe2)2]. However, if PEt3 was added to the
reaction of Na2[TeSe2] with KAu(CN)2 in DMF the compound
[PPh4]2[Au2(Te2)(Te2.39Se0.61)]18 (Fig. 2) was obtained. This
compound is analogous to [PPh4]2[Au2(Se2)(Se3)].19 In this

reaction, as opposed to the one that occurs in the absence of
PEt3, the [TeSe2]22 anion has not remained intact but rather
from its disintegration the h2-attachment to the Au centers of
both Te3 and TeSeTe groups has resulted. The resultant anions
are not very stable in the reaction solution and transform to the
more stable compound [PPh4]2[Au2(Te2)2],19,20 presumably
through the extraction of the apical Q atom with PEt3 with
concomitant formation of a Te–Te single bond.

Notes and references
1 M. Björgvinsson, J. F. Sawyer and G. J. Schrobilgen, Inorg. Chem.,

1991, 30, 4238–4245.

Fig. 1 Drawing of the [Au2(TeSe2)2]22 anion. Selected bond distances (Å)
and angles (°): Au(1)–Se(1), 2.402(1); Au(1)–Se(2), 2.407(1); Te(1)–Se(1),
2.493(1); Te(1)–Se(2), 2.487(1); Se(1)–Au(1)–Se(2), 177.41(3); Au(1)–
Se(1)–Te(1), 99.64(3); Au(1)–Se(2)–Te(1), 96.66(3); Se(1)–Te(1)–Se(2),
104.71(3). Here and in Fig. 2 displacement ellipsoids are displayed at the
50% probability level.

Fig. 2 Drawing of the [Au2(Te2)(Te2.39Se0.61)]22 anion. Selected bond
distances (Å): Au(1)–Au(2), 3.146(1); Au(1)–Te(1), 2.550(1); Au(1)–
Te(3), 2.549(1); Au(2)–Te(4), 2.539(2); Au(2)–Te(2), 2.562(1); Te(1)–
Te(2), 2.765(1); Te(3)–Se(5)/Te(5), 2.597(2)); Te(4)–Se(5)/Te(5),
2.554(2). The latter two distances are non-representative owing to the
0.39/0.61 Te/Se disorder at position 5.
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