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Abstract 

A new route for the preparation of the homobimetallic complex 

[Mo,(~-C,H,PPh2)2(CO)~l in good yield (90%) is described and its 

X-ray structure is reported, together with some spectroscopic data 

and its redox properties. 

Numerous heterodifunctional phosphines, including, 
for example, phosphines with an oxygen function [I], 
aminophosphines [2], phosphine functionalized dipodal 
macrocycles [3], may be used for synthesizing homo- 
and hetero-dimetallic complexes. Cyclopentadienyl- 
phosphines have recently been of widespread interest 
as they contain two constituting moieties, ~siz. the cy- 
clopentadienyl and phosphine fragments, both suitable 
for binding to reactive metal species [4-61. 

Moreover, from our studies of rhodium dinuclear 
complexes we elucidated an interesting and specific 

property of the double-bridge (p-C,H,PPh,), which 
provides a very flexible joint between the two molecu- 
lar moieties. The resultant flexibility appears to be a 
determining factor of both the chemical and the redox 
behaviour of these Group 9 bimetallic complexes [6,71. 

The recent publication by Duckworth et al. [81 of 
the synthesis and properties of some dinuclear metal- 
metal bonded complexes of molybdenum and tungsten 
bridged by the heterodifunctional ligand C,H,PPh,, 
prompts us to report some of our results in the same 
field. These concern mainly the new compound 
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[Mo,(k-C,H,PPhz),(CO),], 1, which we have pre- 
pared [9] from the mononuclear hydride complex 
[Mo(~s-C~H4PPhz)(C0)7H], 3, in excellent yield 
(90%), its molecular structure, and some of its electro- 

chemical properties. 
The preparation of 1 is from the tricarbonylcyclo- 

heptatriene derivative [Mo(q6-C,H,)(CO),l as starting 
material which reacts in THF at 70°C with lithium 
(diphenylphosphino)cyclopentadienide, affording Li- 
[Mo(q”-C,H,PPh,)(CO),], 2. Treatment of a toluene 
solution of 2 with one molar equivalent of glacial acetic 
acid at room temperature for 1 h afforded the hydride 
3 which has been fully characterized. The hydride 
solution was then irradiated with a Hg lamp under slow 
flow of argon. This caused H, and CO elimination. 
The solvent was evaporated and the resulting red pow- 
der washed with pentane. Table 1 gives the spectro- 
scopic data for these three complexes. 

Brown-red crystals of [Mo,(p-C,H,PPh2)2(CO),], 
1, suitable for an X-ray diffraction study were obtained 
by slow diffusion of diethyl ether in a dichloromethane 
solution. The molecular structure * of 1 is shown in 
Fig. I, together with some important bond parameters. 
Our determination confirms the proposal of Duck- 
worth et al. [8] based on spectroscopic data and analo- 
gous with our previous X-ray determination of the 
structure of [Rh,(~-CSH~PPhz)Z(CO),] [61. The 
metal-metal distance (3.2767(5) A) is slightly longer 
than that in [MO&~‘-C,H,),(CO),] (3.235(l) A), 
whereas this distance in the singly bridged [MO&~- 
CsH,PPh,)(~5-CsH,)(CO)s] (3.255(2) A) [8] is be- 
tween these two values. 

* Crystal data for [Mo,(CL-C,H,PPh212(CO),], 1: C,,H,,O,P,Mo,, 

A4 = X02.5, monoclinic. space group P2, /n (non-standard no. 141, 

a = 12.576(l), h = 16.101(2), c = 16.660(2) A, p = 96.28(lY, V= 

3353(l) A’, n, = 1.59 g cm- ‘, Z = 4, F(OOO) = 1608, A(Mo Kcu) = 
0.71073 A,. ~(Mo Ku) = 8.6 cm- ‘. Brown-red parallelepipeds, 

crystal dimensions: 0.400 X 0.200 X 0.075 mm. 5260 unique reflex- 

ions measured on a CAD4 Enraf-Nonius four-circle diffractometer 

(3” < 20 < 48”), corrected for absorption (p-scan method) and 

3627 with I > 3cr(Il. Structure solved by the Patterson method 

and refined by full-matrix least-squares techniques, with non-H 

atoms anisotropic except those of phenyl rings. All H atoms were 

introduced in calculated positions. The weighting scheme was 

u’ = [U*(F) + 0.0005 F’]- ‘. The final residuals were R = 0.029 

and KW = 0.032. Full lists of atomic coordinates. band lengths and 

angles, and temperature factors have been deposited with the 

Cambridge Crystallographic Data Centre. 
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