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The phosphido bridge has received special interest 
over the last few years [l]. The capability of this 
ligand to hold different metals has converted the 
PR2 group into one of the most used three-electron- 
bridging ligands in metal clusters. Several groups 
have studied the chemistry of polynuclear phosphido- 
bridged complexes [2] and have shown that the 
PR2 groups are not inert, leading to phosphino 
organic ligands by coupling reactions of the phos- 
phido bridge with organic fragments [3,4]. 

The reactivity of the first period clusters is com- 
plicated by th!: easy fragmentation of the molecules. 
To avoid this fragmentation, strong bridging ligands 
are frequently needed. This is the case with the 
anion cluster [HFe,(CO)ll]- that reacts with acet- 
ylene giving rise to [Fe,(CO)g~3-C0)(~3-CCH3)]- 
(l), a trinuclear complex, the structure of which 
is maintained by a carbyne ligand [S]. The anionic 
nature of 1 allows electrophilic attack by carbo- 
cations such as Et+ leading to a bis-carbyne trinuclear 
complex which is very stable to fragmentation 

161. 
The anionic nature of 1 and its reactivity with 

electrophiles prompted us to check its reactivity 
with PPhzC1, in an attempt to introduce the PPhZ 
fragment into the cluster and to show some coupling 
with the p3-CCH3 ligand. 

The reaction of [PPb] [Fe3(C0)9b3-C0)&3- 
CCH3)] (1) with stoichiometric amounts of PPhzC1 
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and TlBF, in dichloromethane solution at room 
temperature (1 h) and evaporation of the solution, 
followed by extraction with hexane, gave a solution 
containing a solid which was crystallized in a CH,ClJ 
MeOH solution at -20 “C. A black crystalline prod- 
uct (2) was isolated in 46% yield. The IR spectrum 
of 2 in hexane solution shows three terminal CO 
bands at 2078m, 2016s and 1984m cm-’ and one 
broad band at 1914~ cm-’ corresponding to a 
bridging CO. The ‘H NMR spectrum of the complex 
2 in CDCIJ solution presents signals at 2.9d (J = 1.14 
Hz; CH3) and 7.15m (Ph) ppm. The small coupling 
of CH3 with phosphorus and a signal at 357.0 ppm 
(C-CH3) in the 13C spectrum suggest that ethyl- 
idyne and phosphido groups remain separated in the 
molecule. Anal. Found: C, 43.37; H, 2.59. Calc. 
for Fe3C23H1309P: C, 43.72; H, 2.07%. This and 
the spectral data confirm the neutral nature of 2, 
containing phosphido and ethylidyne groups 

[Fe3(CO),OI-PPh,)OI-CCH,)I. 
The molecular structure of 2 was resolved by 

X-ray diffraction methods. Crystal data: Fe6&HZ6- 
01sP2, space group Pl ; a = 13.244(4), b = 10.973(3), 

Fig. 1. Molecular structure of 2A [Fe3(CO)&-PPh&- 
CCH$] showing the atomic alImbering scheme (phenyl 
groups are omitted). Selected molecular parameters for 2A: 
Fe(l)-Fe(Z), 2.576(3); Fe(l)-Fe(3), 2.572(3); Fe(2)- 
k(3), 2.582(3); Fe(l)-P(4), 2.170(4); Fe(3)-P(4), 
2.190(4); Fe(l)-C(lO), 2.000(12); Fe(2)-C(lO), 1.898(12); 
Fe(3)- C(lO), 1.886(14) A. For 2B: Fe(l)-Fe(2), 2.545(3); 
Fe(l)- Fe(3), 2.548(2); Fe(2)-Fe(3), 2.657(2); Fe(l)-P(4), 
2.208(4); Fe(2)-P(4), 2.261(3); Fe(l)-C(lO), 2.076(16); 
Fe(2)-C(lO), 1.918(13); Fe(3)-C(lO), 1.957(14) A. 
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c = 8.889(2) A; cr = 103.649(2), fl= 76.41(2), y = 
90.76(3)“; Dcalc = 1.72, M= 1263.73, Z= 1. A 
crystal was mounted on a Nonius CAD-IV four- 
circle diffractometer and intensity data were re- 
corded by the w-28 scan technique. A total of 
6991 reflections with 2 < 8 < 28” were measured; 
2885 were considered observed (I> 2a(Z)). Absorp- 
tion corrections were made. The solution of the 
structure was made [7] by direct methods and the 
refinement was anisotropic, except for the phenyl 
groups (isotropic) [8-lo]. The H atoms were fured. 
The function minimized by least-squares refinements 
was %J [F] ‘. The refinement converged at R = 
0.042 (R, = 0.045) for observed reflections only. 
Atomic scattering dispersion corrections factors 
were applied for Fe, 0 and P [ 111. 

Each unit cell of 2 contains two independent 
Fe3C2aHr309P molecules, 2A and 2B, related by 
a pseudo-centre of symmetry. The molecular struc- 
tures of 2A and 2B are similar as a whole, and only 
2A is presented in Fig. 1. The molecules consist of a 
triangle of iron atoms with Fe(l) and Fe(2) symmet- 
rically bridged by a diphenylphosphido ligand, while 
the other two sides are bridged by semibridging car- 
bony1 groups. An ethylidyne group is symmetrically 
bonded to the three irons. Selected bond distances 
are presented in Fig. 1. The complex 2 is a 48-electron 
cluster containing two three-electron bridges located 
at different sites of the molecule: PPhz in the plane 
of the irons and CCHa centred over this plane. This 
special situation causes a redistribution of charge 
in the molecule through the formation of two semi- 
bridging carbonyl ligands in the same way as in other 
iron clusters [ 121. 
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