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Hexanuclear Re6 chalcogenohalide cluster compounds are
well known.1-6 Most of these are isotypic, having the formula
Re6Q4+qX10-2q (Q) S, Se; X) Cl, Br; q) 0-4). The cluster
core in this series of compounds is the Re6Q4+qX4-q unit; it
consists of a Re6 metal-metal-bonded octahedron whose faces
are capped with Q and X atoms. The Re6Q4X10 (q) 0) phases
are molecular with a terminal X atom bonded to each Re
atom,4,7,8 whereas others exhibit polymeric structures with
bridging halogen ligands.9-13 In the process of developing a
high-temperature technique for the synthesis of Te-containing
Re6 cluster compounds, we have prepared two new tellurium-
rich ReIII compounds: Re6Te6Cl6(TeCl2)2 (1) and [Re6Te8-
(TeBr2)6]Br2 (2). These contain the new ligands TeCl2 and
TeBr2.
Compound1 was prepared by the reaction of ReCl5 (Strem,

99.9%) with elemental Te (Aldrich, 99.8%) in a 1:2 ratio.
Compound2 was prepared by the reaction of Re3Br9 with Te
in a 1:2.5 ratio. The syntheses were carried out in evacuated
fused silica tubes at 450°C for 1 d. The tubes were cooled at

4 °C/h to promote crystal growth. The reaction mixtures were
washed with CH3CN, and single crystals were collected. The
structures of both compounds (Figure 1 (1) and Figure 2 (2))
have been determined by single-crystal X-ray diffraction
methods.14

Compound1, Re6Te6Cl6(TeCl2)2, contains a Re6 octahedron
residing inside a Te6Cl2 pseudocube. In the known Re6-
Q4+qX10-2q compounds it is usual that each corner of such a
cube is occupied statistically by Q and X atoms. However, in
the present structure there is no disorder and six of the corners
of the Te6Cl2 cube are occupied exclusively by Te atoms. The
Re-Te distances range from 2.634(3) to 2.711(3) Å; the Re-
µ3-Te distances in Re6Te1515 span 2.678(3)-2.709(3) Å. The
two other corners of the cube are occupied exclusively by Cl
atoms; the Re-µ3-Cl distances range from 2.476(7) to 2.502-
(8) Å. The four Re atoms that are bonded toµ3-Cl ligands
have terminal Cl- ligands. The Re-Clterminaldistances (2.349(9)-
2.407(8) Å) are similar to those in the Re6Te4Cl10 structure
(2.325(6)-2.353(5) Å).6 The two Re atoms that are bonded to
µ3-Te anions are ligated by neutral TeCl2 groups. The Re-
TeCl2 distances (2.634(3) to 2.667(3) Å) are comparable to the
Re-µ3-Te distances. The Te-Cl distances in the TeCl2 ligands
range from 2.330(9) to 2.363(10) Å.16 Consistent with this
formulation of a neutral TeCl2 ligand containing a TeII atom,
the bond angles around Te are approximately tetrahedral. The
Cl-Te-Cl bond angles are 88.8(4) and 91.9(4)° and the Re-
Te-Cl angles span 105.2(3)-108.4(3)°.
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Compound2, [Re6Te8(TeBr2)6]Br2, which has crystallo-
graphically imposed 3h symmetry, contains a Re6 core inscribed
in a cube ofµ3-Te ligands; each Re atom in addition is ligated
by a neutral TeBr2 group. Re-Re distances (2.666(3)-2.677-
(4) Å) and Re-µ3-Te distances (2.638(5)-2.668(3) Å) are
comparable to those in the structure of Re6Te15. In compound
1, where only two Re atoms are bonded exclusively toµ3-Te
ligands, each cluster contains only two TeCl2 ligands. In
compound2, all six Re atoms are bonded toµ3-Te ligands and
each Re atom has an attached TeBr2 ligand. The Re-TeBr2
distance is 2.634(3) Å, similar to the Re-TeCl2 distance in
compound1. The Te-Br bond lengths in the TeBr2 ligands
are 2.484(6) and 2.503(6) Å.16 As in the TeCl2 ligand, the bond
angles around the Te atom of the TeBr2 group are nearly
tetrahedral. The Br-Te-Br bond angle is 92.0(2)°, and the
Re-Te-Br angles are 103.2(2) and 103.6(1)°.
The neutral TeCl2 and TeBr2 ligands described here are new,

but related QCl2 ligands are known. Thus, SCl2 and SeCl2
ligands are found in the systems PdCl2(QCl2)2 (Q ) S, Se),17

AuCl3(SCl2),18 PtCl4(SCl2)2, PdCl2(SCl2)2,19 and Ru2Cl5-

(SCl2)4;20 some of these compounds have been prepared through
the use of the stable SCl2 molecule. The coordination geometry
of these QCl2 ligands is similar to that found for the QX2 ligands
in the title compounds. For example, Cl-S-Cl bond angles
of 97.9(6)-100.2(5)° and Ru-S-Cl bond angles of 109.1(5)-
111.9(4)° are found in Ru2Cl5(SCl2)4. Different but related
TeXn-type ligands are also known. Thus the recently prepared
Mo3Te10I10 cluster contains the TeI3- ligand in which the TeII

atom is bonded to two terminal I- anions and to a third I- atom
that bridges to a Mo center.21 And compounds containing the
TeX3+ (X ) F, Cl, Br, I) ligand, where Te is in the+IV
oxidation state, are also known.22-29
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Note Added in Proof. The structure of Re4Te4(TeBr2)4Br8, which
contains the neutral TeBr2 ligand, has just been reported (Schulz Lang,
E.; Abram, U.; Stra¨hle, J.Z. Anorg. Allg. Chem. 1996, 622, 251-253).

Supporting Information Available: Tables of crystallographic
details, positional parameters, bond lengths and angles, and anisotropic
displacement parameters (14 pages). Ordering information is given
on any current masthead page.
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Figure 1. The neutral Re6Te6Cl6(TeCl2)2 cluster. In this figure and in
Figure 2, displacement ellipsoids are drawn at the 75% probability level.

Figure 2. The [Re6Te8(TeBr2)6]2+ cation.
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