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Reaction of the mixed-metal carbonyl cluster complex Ru5(CO)15(C)[Pt(PBut
3)], 3, with

PhC2H yielded the new compound PtRu5(CO)13(PBut
3)(µ5-C)(µ3-PhC2H), 4, in 41% yield. Two

new bimetallic cluster complexes, Pt2Ru5(CO)13(PBut
3)2(µ5-C)(µ3-PhC2H), 5, and Pt3Ru5(CO)13-

(PBut
3)3(µ5-C)(µ3-PhC2H), 6, were subsequently obtained in 44% and 40% yield, respectively,

from the reaction of 4 with an excess of Pt(PBut
3)2. All products were characterized

crystallographically by single-crystal X-ray diffraction techniques. The structure of 4 consists
of a square-pyramidal cluster of five ruthenium atoms with a Pt(PBut

3) group capping one
of the Ru3 triangles. A PhC2H ligand bridges one of the PtRu2 triangles. Compounds 5 and
6 are similar to 4 but have in addition one and two Pt(PBut

3) groups bridging one and two
edges of the Ru5 square-pyramidal portion of the cluster. Compound 6 was shown to be
dynamically active on the 31P NMR time scale by a process that involves an interchange of
two of its inequivalent Pt(PBut

3) groups.

Introduction

In recent studies we have shown that the compounds
M(PBut

3)2, M ) Pt or Pd, readily form higher nuclearity
bimetallic cluster complexes by adding electronically
unsaturated M(PBut

3) groups across existing metal-
metal bonds.1-3 Examples of some of these compounds
include Ru3(CO)12[Pd(PBut

3)]3, 1,1 Ru6(CO)17(µ6-C)[Pd-
(PBut

3)]2, 2,1 and Ru5(CO)15(C)[Pt(PBut
3)], 3.2 Interest-

ingly, compound 3 exists in solution as a mixture of two
isomers, closed 3a and open 3b, that interconvert
rapidly on the NMR time scale.2

Alkynes are very effective bridging ligands in metal
carbonyl cluster complexes,4,5 and thus their complexes

are often the subject of studies to produce catalytic
alkyne hydrogenation.6 The reaction of 3 with PhC2H
has been shown to yield the alkyne complex PtRu5-
(CO)13(PBut

3)(µ5-C)(µ3-PhC2H), 4, which is a catalyst
precursor for the hydrogenation of PhC2H to styrene and
ethylbenzene.7 Here we report the details of the syn-
thesis and structure of 4 as well as the synthesis and
structures of two new bimetallic complexes, Pt2Ru5-
(CO)13(PBut

3)2(µ5-C)(µ3-PhC2H), 5, and Pt3Ru5(CO)13-
(PBut

3)3(µ5-C)(µ3-PhC2H), 6, obtained from reactions of
4 with Pt(PBut

3)2.

Experimental Section

General Data. All the reactions were performed under a
nitrogen atmosphere using Schlenk techniques. Reagent grade
solvents were dried by standard procedures and were freshly
distilled prior to use. Infrared spectra were recorded on an
Avatar 360 FT-IR spectrophotometer. 1H NMR and 31P{1H}
NMR were recorded on a Varian Mercury 400 spectrometer
operating at 400 and 162 MHz, respectively. 31P{1H} NMR
spectra were externally referenced against 85% ortho-H3PO4.
31P{1H} NMR spectra at various temperatures were recorded
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on a Varian Innova 500 spectrometer operating at 202.5 MHz.
Elemental analyses were performed by Desert Analytics
(Tucson, AZ). The mass spectral measurements performed by
direct exposure probe using electron impact ionization (EI) were
made on a VG 70S instrument. Pt(PBut

3)2 and phenylacetylene
were purchased from Strem and Aldrich, respectively, and
were used without further purification. Ru5(CO)15(C)[Pt-
(PBut

3)], 3, was prepared according to a previously reported
procedure.2 Product separations were performed by TLC in air
on Analtech 0.25 and 0.5 mm silica gel 60 Å F254 glass plates.

Synthesis of PtRu5(CO)13(PBut
3)(µ5-C)(µ3-PhC2H), 4. A

16 mg amount of 3 (0.012 mmol) was dissolved in 20 mL of
CH2Cl2 in a 50 mL three-neck flask. Phenylacetylene (0.010
mL, 0.090 mmol) was added to the solution, which was then
heated to reflux for 1 h. After cooling, the solvent was removed
in vacuo, and the product was separated by TLC by using 6:1
hexane-methylene chloride solvent mixture to yield 6.8 mg
(41%) of PtRu5(CO)13(PBut

3)(µ5-C)(µ3-PhC2H), 4. Spectral data
for 4: IR νCO (cm-1 in CH2Cl2): 2076 (vs), 2044 (vs), 2027 (s),
2014 (vs), 1985 (w, sh), 1955 (vw, sh). 1H NMR (in CDCl3): δ
8.58 (d, 1H, CH, 3JP-H ) 16 Hz), 7.3-7.4 (m, 5H, Ph), 1.50 (d,
27H, CH3, 3JP-H ) 13 Hz). 31P{1H} NMR (in CDCl3): δ 113.4
(s, 1P, 1JPt-P ) 4545 Hz). Anal. Calcd: C, 29.57; H, 2.39.
Found: C, 28.47; H, 2.15. EI-MS showed the parent ion at m/z
1381 and ions corresponding to loss of 13 CO ligands. The
observed isotope pattern is consistent with that expected for
the presence of one platinum and five ruthenium atoms.

Synthesis of Pt2Ru5(CO)13(PBut
3)2(µ5-C)(µ3-PhC2H), 5,

and Pt3Ru5(CO)13(PBut
3)3(µ5-C)(µ3-PhC2H), 6. A 12.0 mg

amount of 4 (0.0086 mmol) was dissolved in 20 mL of CH2Cl2

in a 50 mL three-neck flask. A 5.2 mg amount of Pt(PBut
3)2

(0.086 mmol) was added, and the solution was heated to reflux
for 30 min. The solvent was removed in vacuo, and the pro-
ducts were isolated by TLC by using 6:1 hexane-methylene
chloride solvent mixture to yield in order of elution 8.8 mg
(57%) of a red 5 and 1.6 mg (8%) of a red 6. Spectral data for
5: IR νCO (cm-1 in CH2Cl2): 2060 (m), 2049 (w), 2021 (vs), 2002
(s), 1973 (w, sh), 1845 (w), 1814 (w). 1H NMR (in toluene-d8):
δ 8.70 (d, 1H, CH, 3JP-H ) 16 Hz), 7.00-7.61 (m, Ph), 1.40 (d,
27H, CH3, 3JP-H ) 13 Hz), 1.16 (d, 27H, CH3, 3JP-H ) 13 Hz).
31P{1H} NMR (in toluene-d8): δ 113.8 (s, 1P, 1JPt-P ) 5783
Hz), 111.5 (s, 1P, 1JPt-P ) 4551 Hz). Anal. Calcd for 5: C, 31.06;
H, 3.38. Found: C, 30.81; H, 3.24. Spectral data for 6: IR νCO

(cm-1 in CH2Cl2): 2026 (s), 2003 (s, sh), 1990 (vs), 1844 (w,

br), 1825 (w, br), 1801 (w, br). 1H NMR (in toluene-d8): δ 9.1
(d, 1H, CH, 3JP-H ) 16 Hz), 7.25-7.99 (m, Ph), 1.47 (d, 27H,
CH3, 3JP-H ) 13 Hz), 1.18 (d, 27H, CH3, 3JP-H ) 13 Hz).
31P{1H} NMR (in toluene-d8 at -35 C): δ 112.1 (s, 1P, 1JPt-P

) 5650 Hz), 109.7 (s, 1P, 1JPt-P ) 5809 Hz), 108.0 (s, 1P, 1JPt-P

) 4532 Hz). Anal. Calcd for 6: C, 32.01; H, 4.00. Found: C,
32.40; H, 4.05.

Synthesis of 6 in a Higher Yield. A 19.5 mg amount of 4
(0.014 mmol) was dissolved in 25 mL of CH2Cl2 in a 50 mL
three-neck flask. An excess of Pt(PBut

3)2 (33.0 mg, 0.055 mmol)
was then added, and the reaction solution was allowed to stir
for 12 h at room temperature. The solvent was then removed
in vacuo, and the products were separated by TLC by using
5:1 hexane-methylene chloride solvent mixture to yield 12.1
mg (40%) of red 6 and 11.1 mg (44%) of red 5.

Conversion of 5 into 6. A 12.8 mg amount of 5 (0.0072
mmol) was dissolved in 10 mL of CH2Cl2 in a 25 mL three-
neck flask. An excess of Pt(PBut

3)2 (8.6 mg, 0.144 mmol) was
added to the solution. The reaction continued for 5 h at room
temperature. The solvent was then removed in vacuo, and the
products were separated by TLC by using 5:1 hexane-methyl-
ene chloride solvent mixture to yield 7.4 mg (47%) of red 6.

Crystallographic Analyses. Dark red crystals of 4 suit-
able for diffraction analysis were grown by slow evaporation
of solvent from a benzene-octane solution at 8 °C. Dark red
single crystals of 5 suitable for diffraction analysis were grown
by slow evaporation of solvent from a methylene chloride-
hexane solution at -20 °C. Dark red crystals of 6 suitable for
diffraction analysis were grown by slow evaporation of solvent
from a benzene-octane solution at 8 °C. Each data crystal was
glued onto the end of a thin glass fiber. X-ray intensity data
were measured using a Bruker SMART APEX CCD-based
diffractometer using Mo KR radiation (λ ) 0.71073 Å). The
raw data frames were integrated with the SAINT+ program
by using a narrow-frame integration algorithm.8 Corrections
for Lorentz and polarization effects were also applied by
SAINT. An empirical absorption correction based on the
multiple measurement of equivalent reflections was applied
by using the program SADABS. All structures were solved by
a combination of direct methods and difference Fourier
syntheses and refined by full-matrix least-squares on F2, by

(8) SAINT+, version 6.2a; Bruker Analytical X-ray Systems, Inc.:
Madison, WI, 2001.

Table 1. Crystallographic Data for Compounds 4, 5, and 6
4 5 6

empirical formula PtRu5PO13C34H33‚1/2C8H18 Pt2Ru5P2O13C46H60‚C6H14 Pt3Ru5P3O13C58H87‚1/2C6H6
fw 1438.13 1864.58 2214.86
cryst syst triclinic monoclinic triclinic
lattice params

a (Å) 12.6218(5) 39.0570(13) 14.7755(8)
b (Å) 13.3776(5) 18.0757(6) 16.3794(9)
c (Å) 14.3656(5) 22.9961(7) 17.372(1)
R (deg) 92.678(1) 90 80.340(1)
â (deg) 91.051(1) 126.005(1) 66.324(1)
γ (deg) 109.958(1) 90 71.645(1)
V (Å3) 2275.91(15) 13133.4(7) 3650.4(4)

space group P1h C2/c P1h
Z value 2 8 2
Fcalc (g/cm3) 2.099 1.886 2.015
µ(Mo KR) (mm-1) 4.771 5.463 6.849
temperature (K) 296 296 296
2θmax (deg) 56.6 50.06 56.6
no. obs (I > 2σ(I)) 9150 6077 13974
no. params 515 655 778
goodness of fit, GOFa 1.037 1.095 1.019
max. shift in cycle 0.001 0.007 0.005
residuals:a R1; wR2 0.0454; 0.1139 0.0509; 0.1155 0.0485; 0.1275
absorp corr, max./min. SADABS 1.000/0.794 SADABS 1.000/0.340 SADABS 1.000/0.553
largest peak in final diff map (e-/Å3) 5.424 1.973 7.503
a R ) ∑hkl(||Fobs| - |Fcalc||)/∑hkl|Fobs|; Rw ) [∑hklw(|Fobs| - |Fcalc|)2/∑hklwFobs

2]1/2, w ) 1/σ2(Fobs). GOF ) [∑hklw(|Fobs| - |Fcalc
1/2)2/(ndata -

nvari)]1/2.
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using the SHELXTL software package.9 Crystal data, data
collection parameters, and results of the analyses for com-
pounds are listed in Table 1.

Compounds 4 and 6 crystallized in the triclinic crystal
system. The space group P1h was assumed and confirmed by
the successful solution and refinement of the structure in both
cases. All non-hydrogen atoms were refined with anisotropic
displacement parameters. The hydrogen atom on the phenyl-
acetylene ligand was located and refined with an isotropic
displacement parameter in both compounds. Hydrogen atoms
were placed in geometrically idealized positions and refined
as standard riding atoms. Compound 4 cocrystallized with half
a molecule of octane from the crystallization solvent in the
asymmetric crystal unit. The octane molecule was refined with
isotropic displacement parameters. Five geometric restraints
were used in modeling the octane molecule, which was
disordered about an inversion center. Compound 6 cocrystal-
lized with half a molecule of benzene from the crystallization
solvent in the asymmetric crystal unit. The benzene molecule
was refined with isotropic displacement parameters. There is
only one large peak in the final difference map, 7.503 e-/Å3

located 0.82 Å from Pt1, which is structurally unimportant.
This may be a consequence of a site-occupancy disorder near
Pt1 which was not modeled.

Compound 5 crystallized in the monoclinic crystal system.
The systematic absences were consistent with either of the
space groups C2/c or Cc. C2/c was selected initially, and the
structure was solved and successfully refined in this space
group. All non-hydrogen atoms were refined with anisotropic
thermal parameters. Compound 5 cocrystallized with a mol-
ecule of hexane from the crystallization solvent in the asym-
metric crystal unit. This hexane unit was included in the
analysis and was refined with isotropic thermal parameters.
Nine geometric restraints were used in modeling the hexane
solvent molecule. Hydrogen atoms were placed in geometrically
idealized positions and included as standard riding atoms.

Results and Discussion

The PhC2H complex PtRu5(CO)13(PBut
3)(µ5-C)(µ3-

PhC2H), 4, was obtained in 41% yield from the reaction
of 3 with PhC2H in a CH2Cl2 solution at reflux. Com-
pound 4 was characterized by a combination of IR, 1H
NMR, 31P NMR, and single-crystal X-ray diffraction an-
alyses. An ORTEP diagram of the molecular structure
of 4 is shown in Figure 1. The molecule consists of a
square-pyramidal cluster of five ruthenium atoms with
an interstitial carbido ligand C(1) in the center. There
is a platinum Pt(1) capping the Ru3 triangle Ru(1),
Ru(2), Ru(3). A PBut

3 ligand is coordinated to the
platinum atom, and a PhC2H ligand bridges one of the
PtRu2 triangles, Pt(1)-C(3) ) 1.980(7) Å, Ru(2)-C(3)
) 2.210(7) Å, Ru(2)-C(2) ) 2.214(6) Å, C(2)-C(3) )
1.369(10) Å. The hydrogen atom H(1) was located and
refined. As expected, H(1) exhibits a very low-field
resonance in the 1H NMR spectrum of 4, δ ) 8.58, with
coupling to the phosphorus atom of the neighboring
PBut

3 ligand, 3JP-H ) 16 Hz. A single resonance was
found in the 31P{1H} NMR spectrum, δ ) 113.4, that
showed strong coupling to 195Pt, 1JPt-P ) 4545 Hz.
Overall, compound 4 contains a total of 86 valence
electrons, which is precisely the number expected for a
metal-capped square-pyramidal cluster of five metal
atoms.10 The structure of 4 seems to suggest that this
compound was formed by the addition of a PhC2H

molecule to the electron-deficient platinum atom of the
“open” isomer of 3, 3b (see Scheme 1), but one cannot
rule out that the PhC2H molecule might have actually
added to the closed isomer 3a and then converted to 4
by an intramolecular rearrangement.

Two new bimetallic cluster complexes, Pt2Ru5(CO)13-
(PBut

3)2(µ5-C)(µ3-PhC2H), 5, and Pt3Ru5(CO)13(PBut
3)3-

(µ5-C)(µ3-PhC2H), 6, were obtained in 57% and 8% yield,
respectively, when a solution of 4 containing 1 equiv of
Pt(PBut

3)2 in CH2Cl2 solvent was heated to reflux for
30 min. As expected, the yield of the triplatinum product
6 was increased (to 40%) at the expense of 5 (44%) when
the amount of Pt(PBut

3)2 was significantly increased
relative to that of 4. Compounds 5 and 6 were both
characterized by a combination of IR, 1H NMR, 31P
NMR, and single-crystal X-ray diffraction analyses. An
ORTEP diagram of the molecular structure of 5 is
shown in Figure 2. Overall, this molecule is very similar
to 4 except that it contains an additional Pt(PBut

3)

(9) Sheldrick, G. M. SHELXTL, version 6.1; Bruker Analytical X-ray
Systems, Inc.: Madison, WI, 1997.

(10) Mingos, D. M. P. Acc. Chem. Res. 1984, 17, 311.

Figure 1. ORTEP diagram of 4 showing 30% probability
thermal ellipsoids. Selected interatomic distances (Å):
Pt(1)-C(3) ) 1.980(7), Pt(1)-P(1) ) 2.3122(19), Pt(1)-
Ru(1) ) 2.6787(6), Pt(1)-Ru(2) ) 2.8476(6), Pt(1)-Ru(3)
) 2.9979(5), Ru(1)-Ru(5) ) 2.7705(8), Ru(1)-Ru(4) )
2.7949(8),Ru(1)-Ru(2))2.9856(7),Ru(1)-Ru(3))3.0018(7),
Ru(2)-Ru(3) ) 2.6666(7), Ru(2)-Ru(5) ) 2.8926(7), Ru(3)-
Ru(4) ) 2.9037(7), Ru(4)-Ru(5) ) 2.8898(8), Ru(2)-C(3)
) 2.210(7), Ru(2)-C(2) ) 2.214(6), C(2)-C(3) ) 1.369(10).

Scheme 1
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group that bridges the Ru(1)-Ru(2) edge of the Ru5
square pyramid on the side opposite the bridging PhC2H
ligand. One carbonyl ligand on Ru(1), C(13)-O(13), and
one on Ru(2), C(21)-O(21), that were originally termi-
nally coordinated in 4, have become bridging ligands
across the Pt(2)-Ru(1) and Pt(2)-Ru(2) bonds in 5.
Atom Pt(2) has formally only a 16-electron configuration
and has been observed a number of times previously
for the Pt containing the bulky PBut

3 ligand.1-3 As a
result, the total valence electron count for 5 is only 98,
which is two less than that expected if all of the metal
atoms obeyed the skeletal electron pair theory.10 The
31P{1H} NMR spectrum of 5 exhibits two resonances at
δ ) 113.8 (s, 1P, 1JPt-P ) 5783 Hz), 111.5 (s, 1P, 1JPt-P
) 4551 Hz). Because of the strong similarity of the
coupling to 195Pt observed for compound 4, the latter
resonance is assigned to the phosphine ligand coordi-
nated to the platinum atom Pt(1) that contains the
bridging alkyne ligand. The former is thus due to the
phosphorus atom of the phosphine on the unsaturated
platinum atom Pt(1). As in 4, the hydrogen atom on the
PhC2H ligand exhibits a very low-field resonance, δ )
8.70, 3JP-H ) 16 Hz, in the 1H NMR spectrum. The
31P{1H} NMR spectrum of 5 exhibits two resonances at
δ ) 113.8 (s, 1P, 1JPt-P ) 5783 Hz), 111.5 (s, 1P, 1JPt-P
) 4551 Hz).

An ORTEP diagram of the molecular structure of 6
is shown in Figure 3. Overall, this molecule is very
similar to 5, except that it contains still another
Pt(PBut

3) group. This one bridges the Ru(1)-Ru(4) edge
of the Ru5 square pyramid on the side adjacent to the
bridging PhC2H ligand. Thus, in 6 there are two 16-
electron bridging Pt(PBut

3) groups. Carbonyl ligands
bridge each Pt-Ru bond to each of the unsaturated
Pt(PBut

3) groups, as also found in 5. As a result, the
total valence electron count for 6 is only 110, which is
four less than that expected if the cluster obeyed the
skeletal electron pair theory.10 The hydrogen atom on
the PhC2H ligand exhibits a very low-field resonance,
δ ) 9.1, 3JP-H ) 16 Hz, in the 1H NMR spectrum. The
31P{1H} NMR spectrum of 6 at -35 °C shows three
resonances of equal intensity, δ ) 112.1, 109.7, and

108.0, all showing appropriate 31P-195Pt coupling indi-
cating that each of the phosphorus atoms are bonded
directly to a platinum atom. These resonances are
attributed to the three inequivalent phosphine ligands.
The resonance at 108.0 ppm, 1JPt-P ) 4532 Hz, is
assigned to the Pt(PBut

3) group that is bonded to the
phenylacetylene ligand because of the similarity of the
Pt-P coupling constant to those in compounds 4 and 5.
The other two resonances are assigned to the phospho-
rus atoms on the unsaturated platinum atoms Pt(2) and
Pt(3). It seems likely that 5 would be an intermediate

Figure 2. ORTEP diagram of 5 showing 30% probability
thermal ellipsoids. The methyl groups on the PBut

3 ligand
are not shown for clarity. Selected interatomic distances
(Å): Pt(1)-P(1) ) 2.317(3), Pt(1)-Ru(3) ) 2.8698(8), Pt(1)-
Ru(4) ) 3.0028(8), Pt(1)-Ru(5) ) 2.6699(9), Pt(1)-C(2) )
1.976(6), Pt(2)-P(2) ) 2.315(3), Pt(2)-Ru(1) ) 2.7465(9),
Pt(2)-Ru(2) ) 2.8055(9), Ru(1)-Ru(5) ) 2.8181(11), Ru(1)-
Ru(2) ) 2.9270(11), Ru(1)-Ru(4) ) 2.8909(11), Ru(2)-
Ru(3) ) 2.8824(12), Ru(2)-Ru(5) ) 2.8094(11), Ru(3)-
Ru(4) ) 2.6748(10), Ru(3)-Ru(5) ) 2.9484(11), Ru(4)-
Ru(5) ) 3.0142(10), C(2)-C(3) ) 1.391(12).

Figure 3. ORTEP diagram of 6 showing 30% probability
thermal ellipsoids. The methyl groups on the PBut

3 ligand
are not shown for clarity. Selected interatomic distances
(Å): Pt(1)-P(1) ) 2.332(2), Pt(1)-C(2) ) 1.983(7), Pt(1)-
Ru(3) ) 2.9788(7), Pt(1)-Ru(4) ) 2.9201(6), Pt(1)-Ru(5)
) 2.6583(7), Pt(2)-P(2) ) 2.320(2), Pt(2)-Ru(1) ) 2.7780(6),
Pt(2)-Ru(4) ) 2.7762(6), Pt(3)-P(3) ) 2.323(2), Pt(3)-
Ru(1) ) 2.8090(6), Pt(3)-Ru(2) ) 2.7356(7), Ru(1)-Ru(2)
) 2.9428(8), Ru(1)-Ru(4) ) 2.9351(8), Ru(1)-Ru(5) )
2.8069(9), Ru(2)-Ru(3) ) 2.8723(8), Ru(2)-C(5) ) 2.8297(9),
Ru(3)-Ru(4) ) 2.6696(8), Ru(3)-Ru(5) ) 2.9891(9), Ru(3)-
C(3) ) 2.087(7), Ru(4)-Ru(5) ) 2.9932(8), Ru(4)-C(2) )
2.167(8), Ru(4)-C(3) ) 2.215(7), C(2)-C(3) ) 1.388(11).

Figure 4. Variable-temperature 31P{1H} NMR spectra for
compound 6.
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in the reaction that yields 6 from 4. This was confirmed
by an independent experiment. Treatment of 5 with
Pt(PBut

3)2 yielded 6 in 47% yield.
Compound 6 exhibits a dynamical activity on the

NMR time scale, as seen in the variable-temperature
31P{1H} NMR spectra shown in Figure 4. The two
resonances at δ ) 112.1 and 109.7 broaden as the
temperature is raised. They coalesce at 35 °C, and at
65 °C they appear as a sharp singlet at δ ) 113.1 with
195Pt-31P coupling of 5933 Hz. However, at this tem-
perature compound 6 undergoes decomposition to com-
pound 5 at a significant rate, and the resonances due
to 5 begin to appear in the spectrum. The rate of
exchange at the coalescence temperature (kc) was
estimated by using the expression kc ) π ∆ν0/(2)1/2,
where ∆ν0 is the chemical shift difference between the
resonances in the slow exchange limit. Substitution of
kc in the Eyring equation provides the free energy of
activation for the process at the coalescence tempera-
ture, ∆Gq(308 K) ) 13.8(5) kcal/mol. The dynamical
spectra clearly indicate that the two unsaturated Pt-
(PBut

3) groups are interchanging. This includes the
platinum atoms because the Pt-P coupling is still
observed in the fast exchange limit.

Although there are other possibilities, one mechanism
for the exchange process is shown in Scheme 2. Trans-
formation of 6 into an isomer such as 6a could occur
simply by shifting one of the edge-bridged Pt(PBut

3)
groups on to the square base and the other across an
apical-basal Ru-Ru bond. The interchange is then
completed by shifting these platinum groups to the sites

originally occupied by the other platinum group as
indicated by the arrows in the figure. Similar processes
have been proposed to explain the dynamical behavior
of the Pt(PBut

3) groups in the compounds 32 and
(η6-C6H6)Ru5(CO)12(C)[Pt(PBut

3)], 7.11

There is currently much interest in the synthesis of
bimetallic cluster complexes because of their use as
precursors in the preparation of hydrogenation catalysts
on oxide supports.12 It has been shown that certain
bimetallic catalysts have both higher activity and better
product selectivity than their monometallic counter-
parts.13 This has been attributed to synergy between
the different metals.13 Thus, studies of the synthesis and
characterization of platinum-containing bimetallic clus-
ter complexes have received considerable attention.14
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