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The title compound, octacarbonyl-�-diphenylacetylene-

bis(�5-methylcyclopentadienyl)diiridiumditungsten, W2Ir2-

(�4-�2-C2Ph2)(�-CO)4(CO)4(�-C5H4Me)2 or [W2Ir2(C6H7)2-

(C14H10)(CO)8], is a mixed-metal cluster with a butter¯y metal

core geometry, W atoms at the wing-tip sites and Ir atoms at

the hinge positions. A diphenylacetylene ligand is �4-�2-

coordinated with the CÐC bond parallel to the IrÐIr vector,

completing a pseudo-octahedral W2Ir2C2 unit. The W atoms

are each ligated by a methylcyclopentadienyl ligand, and the Ir

atoms are each ligated by two terminal carbonyls, with the

coordination completed by four bridging carbonyls, each of

which lies across a WÐIr linkage.

Comment

The chemistry of the cyclopentadienyl-ligated tetrahedral

mixed-metal cluster W2Ir2(CO)10(�5-C5H5)2 with alkynes has

been examined in order to enhance understanding of how

alumina-supported bimetallic WÐIr particles behave; in

particular, diphenylacetylene reacts with this ditungstendiir-

idium cluster to afford W2Ir2(�4-�2-C2Ph2)(CO)8(�-C5H5)2

(Shapley et al., 1984). We have now investigated the reaction

of the methylcyclopentadienyl-ligated cluster analogue

W2Ir2(CO)10(�5-C5H4Me)2 (Lucas et al., 2001) with diphenyl-

acetylene, and structurally characterized the product, (I). The

alkyne formally inserts into the WÐW bond of the precursor

tetrahedral W2Ir2 cluster to afford a closo-octahedral W2Ir2C2

cluster. The W2Ir2C2 core bond distances in the title complex

are essentially identical to those of the phenylacetylene-

containing analogue W2Ir2(�4-�2-PhC2H)(�-CO)4(CO)4(�-

C5H5)2 (Waterman et al., 1998).

Experimental

Diphenylacetylene (19.5 mg, 0.110 mmol) was added to a red-brown

solution of W2Ir2(CO)10(�5-C5H4Me)2 (26.6 mg, 0.023 mmol) in

CH2Cl2 (20 ml) and the resultant mixture stirred at re¯ux for 5.5 h.

The resulting dark green solution was taken to dryness on a rotary
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evaporator, and the residue dissolved in a minimum of CH2Cl2 (ca

3 ml) and applied to preparative TLC plates. Elution with CH2Cl2/

petroleum spirit (3/2) gave two bands. The ®rst band (RF = 0.76) was

identi®ed as unreacted starting cluster. The contents of the second

and major band (RF = 0.42) were crystallized from CH2Cl2/methanol

at 276 K to afford dark green crystals identi®ed as W2Ir2(�4-�2-

C2Ph2)(�-CO)4(CO)4(�-C5H4Me)2 (20.1 mg, 70%). Analysis calcu-

lated for C34H24Ir2O8W2: C 31.11 H 1.84%. Found: C 30.98 H 1.85%.

MS (secondary ion, Cs+): [M ÿ nCO]+, n = 0±8. IR (CH2Cl2): �(CO)

2063 (s), 2035 (s), 2009 (w), 1990 (w), 1812 (m), 1755 (m) cmÿ1. 1H

NMR: � 7.22±7.02 (m, 10H, Ph), 4.58 (s, 4H, C5H4Me), 4.44 (s, 4H,

C5H4Me), 2.13 (s, 6H, Me) p.p.m..

Crystal data

[W2Ir2(C6H7)2(C14H10)(CO)8]
Mr = 1312.70
Monoclinic, P21/c
a = 16.8073 (1) AÊ

b = 9.5849 (1) AÊ

c = 19.0626 (2) AÊ

� = 90.8932 (6)�

V = 3070.54 (4) AÊ 3

Z = 4

Dx = 2.839 Mg mÿ3

Mo K� radiation
Cell parameters from 78199

re¯ections
� = 3.4±30.0�

� = 16.20 mmÿ1

T = 200 K
Block, dark green
0.30 � 0.25 � 0.10 mm

Data collection

Nonius KappaCCD diffractometer
' and ! scans
Absorption correction: by integra-

tion [Gaussian (Coppens, 1970)
implemented in maXus (Mackay
et al., 1999)]
Tmin = 0.050, Tmax = 0.327

90 662 measured re¯ections

8980 independent re¯ections
7429 re¯ections with I > 2�(I)
Rint = 0.077
�max = 30.0�

h = ÿ23! 23
k = ÿ13! 13
l = ÿ26! 26

Re®nement

Re®nement on F
R = 0.026
wR = 0.030
S = 0.82
7429 re¯ections
415 parameters

H-atom parameters not re®ned
w = 1/[�2(Fo) + 0.0004|Fo|2]
(�/�)max = 0.001
��max = 1.36 e AÊ ÿ3

��min = ÿ2.33 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �) for (I).

Ir1ÐIr2 2.6951 (2)
Ir1ÐW1 2.8145 (2)
Ir1ÐW2 2.7804 (2)
Ir1ÐC27 2.125 (4)
Ir2ÐW1 2.8018 (2)
Ir2ÐW2 2.8109 (3)

Ir2ÐC28 2.138 (4)
W1ÐC27 2.331 (4)
W1ÐC28 2.353 (4)
W2ÐC(27 2.369 (4)
W2ÐC28 2.345 (4)
C27ÐC28 1.487 (6)

Ir2ÐIr1ÐC27 73.9 (1)
Ir1ÐIr2ÐC28 73.2 (1)

Ir1ÐC27ÐC28 106.3 (3)
Ir2ÐC28ÐC27 106.6 (3)

Data collection: KappaCCD Software (Nonius, 1999); cell re®ne-

ment: HKL SCALEPACK (Otwinowski & Minor 1997); data

reduction: DENZO and SCALEPACK (Otwinowski & Minor, 1997);

program(s) used to solve structure: PATTY in DIRDIF92 (Beurskens

et al., 1992); program(s) used to re®ne structure: TEXSAN (Mole-

cular Structure Corporation, 1997); software used to prepare material

for publication: TEXSAN.
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Figure 1
A view of the title compound with the atom-numbering scheme.
Displacement ellipsoids are shown at the 30% probability level.
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