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The [Auy(TeSe,);]>~ anion has been prepared from the
reaction of [TeSe;]2— with AuCN in DMF in the presence of
PEt; and from the reaction of [TeSe,]?— with AuCN in
DMF. Reaction of [TeSe,]2— with AuCN in DMF in the
presence of PEt; leads ultimately to the [Auy(Te;),]>—
anion.

The known [Te,Sg]"~ anions include [TeSe))2— !
[TeSeg]2~,12 [Te(Ses)p|2~,3 [Te(Ses)s]*~* [{Te(Sep)a} o(uz-
(Sep)]2—,45 and [TesSes]2—.5 All but the last anion contain Te'!
or TeV centers bonded to Se,2— species (n = 1, 2, or 5).
[TesSes]2— consists of a one-dimensiona infinite L[Te(u,-
(Ses)(uo-(SeTeSe) Te(u-Se)2—] chain separated by cations.
Although the [Q]2— (Q = S or Se or Te) polychalcogenide
anions have been employed in the development of an extensive
polychalcogenometalate solution chemistry,-10 we can find
only onereport of areaction with ametal system of amixed Te/
Sor Te/Se polychal cogenide anion. Here wereport the reactions
of [TeSes]2— and [TeSey]2— with Au* in DMF to afford the
[Aux(TeSey)s]2~ anion as wel as the [Auy(Tey)-
(Tez.395€0,61)]2~ and [Au(Te);]2— anions.

[PPhy]o[Aux(TeSe,),] has been prepared by the reaction of
AUCN with Nay[TeSe;] in DMF in the presence of excess PEt;
and PPh,Br at 20 °C.1t The same compound can also be
synthesized with KAu(CN), in place of AUCN. However, when
PEt; is omitted from either reaction no product is obtained. It is
well known that PEt; is capable of extracting Se from
polyselenides!2 and that isthe case here as evidenced by asignal
a 6 = 47.2 ppm in the 31P NMR spectrum of the original
reaction solution; this correspondsto avalue of 6 = 45 obtained
earlier for SePEt3.13 Presumably the other product is[TeSe;]2—.
The necessity of including PEt; in these reactions is to be
contrasted with the direct reaction of [MesN],[TeSs] with
AUCN to afford the [Auy(TeS;3),]2— anion, in which the TeS;
unit remains intact.14

The crystal structure of [PPh,] JJAux(TeSe,),] comprisesfour
[PPh4]* cations and two [Aux(TeSe,),]2— anions well-separated
in the unit cell.1s The structure of the [Aux(TeSe,),]2— anion,
which has crystallographically imposed 1 symmetry, together
with selected bond distances and anglesis shown in Fig. 1. The
two TeSe, 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 A is too long for bonding.1617 The
[Aux(TeSe;),]2— anion is conveniently described in a formal
sense as [(Au*)x(TeSex2-),]2~. The structure of [Au,-
(TeSe,),]2— resembles that of [Auy(TeSs),]2— reported earlier,
athough in that compound the Te center is bonded to three
chalcogens.14

The likelihood that the polychal cogenide reactant that led to
the formation of the [Au,(TeSe,),]2— anion was not [TeSes]2—
but rather was [ TeSe,]2— prompted usto carry out the reactions
described above in the absence of PEt; but with Nay[TeSe;] in
place of Nag[ TeSes]. As anticipated, the only product obtained
was [PPh,][Aux(TeSey),]. However, if PEt; was added to the
reaction of Nap[ TeSe;] with KAu(CN), in DMF the compound
[PPha]o[Aux(Te,)(Tez 205€061)]%8 (Fig. 2) was obtained. This
compound is analogous to [PPhy]o[Aux(Sex)(Ses)].20 In this

2158

[TeSes]2— and [TeSe,]2— as synthons

Department of Chemistry, Northwestern University, 2145 Sheridan Road, Evanston, Illinois 60208-3113,
USA. E-mail: ibers@chem.northwestern.edu; Tel: 847 491 5449

Received (in West Lafayette, IN, USA) 6th June 2003, Accepted 27th June 2003
First published as an Advance Article on the web 18th July 2003

Sel1A) AUl1A)

TellA)

Fig. 1 Drawing of the [Auy(TeSe,),]2— anion. Selected bond distances (A)
and angles (°): Au(1)-Se(1), 2.402(1); Au(1)-Se(2), 2.407(1); Te(1)-Se(2),
2.493(1); Te(1)-Se(2), 2.487(1); Se(1)-Au(1)-Se(2), 177.41(3); Au(l)-
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.

Se(5)/Te(5)

Fig. 2 Drawing of the [Aux(Te,)(Tez305061)]12~ anion. Selected bond
distances (A): Au(1)-Au(2), 3.146(1); Au(1)-Te(1), 2.550(1); Au(l)-
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)/Te5), 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.

reaction, as opposed to the one that occurs in the absence of
PEt;, the [TeSe,]2— anion has not remained intact but rather
from its disintegration the r2-attachment to the Au centers of
both Tes and TeSeTe groups has resulted. The resultant anions
are not very stable in the reaction solution and transform to the
more stable compound [PPhg]o[Auy(Tey),],1920 presumably
through the extraction of the apical Q atom with PEtz with
concomitant formation of a Te-Te single bond.
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