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The chemistry of transition-metal selenido and tellurido 
complexes is noticeably underdeveloped compared with that of 
oxo and sulfido derivatives. However, selenido and tellurido 
complexes have recently been the objects of increased attention,'-3 

an interest that has been stimulated in part by applications to the 
electronics industry3'4 and also by the discovery of selenium in 
biological systems.5'6 Our specific interest in transition-metal 
tellurido complexes centers on the synthesis and reactivity of 
complexes with terminal M=Te and M -=Te+ multiple bonds.7 

In this regard, we have recently reported the isolation of the first 
transition-metal complex containing a terminal tellurido ligand, 
namely /ran.r-W(PMe3)4(Te)2.

8 Subsequently, other terminal 
tellurido complexes have been prepared, including (dmpe)2M-
(TeR)2(Te) [M = Zr, Hf; R = Si(SiMe3)3],

9 Cp*Nb-
(PMe3)(NAr)(Te) (Cp* = TjS-C5Me5; Ar = 2,6-C6H3Pri

2),
1°and 

Cp^Zr(Te)(NC5H5).
11 In this paper we report the unprecedented 

coupling of two terminal tellurido ligands giving a ditellurido 
moiety via a sequence that involves a reversible trans-to-cis 
rearrangement. 

The trimethylphosphine ligands in rr<jns-W(PMe3)4(Te)2 are 
readily displaced by RCHO (R = H, C6H5) to give the dark 
red-brown diamagnetic ij2-aldehyde complexes W(PMe3) 2(Te)2-
(rj2-OCHR) in 15-55% isolated yield (Scheme I).12 Such 
reactivity is similar to that exhibited by the sulfido analogue 
fra«5-W(PMe3)4(S)2.

13 The molecular structures of both alde
hyde derivatives have been determined by X-ray diffraction.14 

Significantly, the tellurido ligands in W(PMe3)2(Te) (JJ2-OCHR) 
possess a cis disposition, in contrast to the trans arrangement 
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observed in W(PMe3)4(Te)2. As with the sulfido analogues, the 
cis arrangement of tellurido ligands in W(PMe3)2(Te)2(rj

2-
OCHR) is presumably dictated by the geometry that would allow 
maximum ir-donation from Te to W (i.e., M=Te ** M-S=Te+), 
resulting in an average bond order of 2.5 for each of the tellurido 
ligands.15 Indeed, the W=Te bond lengths in W(PMe3)2(Te)-
(rj2-OCHR) [2.531(1) A (R = H); 2.534(1) and 2.524(1) A (R 
= Ph)] are marginally shorter than those in W(PMe3)4(Te)2 
[2.596(1) A],8 with a formal bond order of 2. 

The aldehyde ligands in W(PMe3)2(Te)2(rj
2-OCHR) are labile, 

and addition of excess PMe3 regenerates W(PMe3J4(Te)2 via a 
cis-to- trans rearrangement of the tellurido ligands. Displacement 
of the aldehyde ligands by Bu1NC is also possible; however, the 
isolated product is not the result of the cis-to- trans rearrangement 
that may have been anticipated by comparison with the sulfido 
system, for which the isolated product is trans-trans-trans-
W(PMe3)2(CNBu<)2(S)2.

13 In marked contrast, the addition of 
Bu'NC to W(PMe3)2(Te)2(rj

2-OCHR) induces the unprecedented 
coupling of the cis tellurido ligands, resulting in the formation 
of the dark green-brown rj2-ditellurido derivative W(PMe3)-
(CNBu1W^-Te2) (Scheme I).12 We also note that the tellurido 
ligands in ?/ww-W(PMe3)4(Te)2 may be coupled to give 
W(PMe3)(CNBu')4(7)2-Te2) by the direct addition of Bu'NC in 
ca. 80% isolated yield. Although the coupling of CR, CO, and 
CNR ligands has been studied extensively,16-18 the coupling of 
other multiply bonded ligands at a single metal center is 
substantially less well-documented.7'19 

The molecular structure of W(PMe3)(CNBu')4(772-Te2) has 
been determined by X-ray diffraction, as shown in Figure 1. 
Mononuclear complexes containing Tj2-Te2 ligands are rare, and 
the only structurally characterized examples of which we are 
aware are the nickel derivatives L3Ni(^-Te2) [L3 = rj3-PhP(CH2-
CH2PPh2)2, jj
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Figure 1. Molecular structure of W(PMe3)(CNBu')4(7j2-Te2). 

noteworthy that the W-Te bond lengths in W(PMe3)(CNBu')4-
(l2-Te2) [2.868(2) and 2.877(2) A] are substantially longer than 
the corresponding multiple bonds in f/-an,s-W(PMe3)4(Te)2 and 
W(PMe3)2(Te)2(i)2-OCHR) [2.524(1)-2.596(1) A].25 

Examination of the coordination modes of the Bu'NC ligands 
in W(PMe3)(CNBu')4(ij2-Te2) offers some insight into the origin 
of the different reaction pathways, i.e., cis-to-trans rearrangement 
versus coupling of the tellurido ligands. Thus, W(PMe3)-
(CNBu')4(??2-Te2) exhibits two types of Bu'NC ligands, namely 
(i) two mutually trans Bu'NC ligands that possess effectively 
linear geometries at nitrogen with C-N-Bu' bond angles of 
167(2)° and (ii) two mutually cis Bu'NC ligands that are markedly 
bent at nitrogen, with C-N-Bu' bond angles of 138(1)" and 
146(2)°. Although not as common as linear coordination, bent 
coordination of isocyanides is precedented.26 The occurrence of 
a bent isocyanideligand is indicative of extensive ir-back-bonding 
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and is therefore associated with a resonance form of the type 
M = C = N — R , in contrast to M - —C=N + —R for linear coor
dination. Therefore, as a consequence of the strong ir-acceptor 
character, which reduces electron density at the tungsten center 
and thereby stabilizes the lower valence state, the Bu'NC ligands 
would be expected to promote the reductive coupling27 of the two 
tellurido ligands.28 In contrast, the strong o--donor PMe3 ligands 
(with little ir-acceptor character) stabilize higher valence states 
and so would be expected to inhibit the reductive coupling of the 
two tellurido ligands. 

In summary, the ij2-aldehyde ligands in W(PMe3^(TeM?)2-
OCHR) may be substituted by either PMe3 or Bu'NC ligands. 
Substitution by the strong o--donor PMe3 ligand results in the 
formation of frans-W(PMe3)4(Te)2, whereas substitution by the 
strong ir-acceptor Bu'NC ligand promotes the reductive coupling 
of the cis tellurido ligands with the formation of the ditellurido 
complex W(PMe3) (CNBU')4(JJ2-Te2). It is anticipated that an 
understanding of the factors that influence the interconversion 
of [M] (Te)2 and [M] (tj2-Te2) moieties will also have implications 
for the coupling and cleavage of ligands in other systems, such 
as the interconversion of [M](O)2 and [M](T / 2 -0 2 ) groups. 
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