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A NOVEL HIGH NUCLEARITY PLATINUM ISOCYANIDE CLUSTER

Yasuhiro YAMAMOTO, Katsuyuki AOKI, and Hiroshi YAMAZAKI
The Institute of Physical and Chemical Research, Wako-shi Saitama

A new isocyanide cluster of platinum, Pt7(C9H9N)12, was prepared by
reduction of dichloro-bis(2,6-xylyl isocyanide)platinum(II) with

sodium amalgam.

Metal clusters are of current interest as plausible models of surfaces in the
heterogeneous catalysis.1 Recently metal clusters of nickel(O),2 palladium(0)2'3,
and plathmm(0)4 in which isocyanides are the only ligands have been known. These
skeltons consist of only three or four metals, while various high nuclearity
carbonyl clusters were well known.5 We wish to describe a novel isocvanide cluster
containing seven platinum atoms.

Dichloro-bis(2,6-xylyl isocyanide)platinum(II) is treated with sodium amalgam
in THF at room temperature for 1 h. The resulting dark brown solution was chro-
matographed on deactivated alumina (containing 10% H20) to give dark brown air

stable crystalline compound 1 formulated as Pt7(C9H9N)12.6’7

The infrared spect-
rum showed the presence of terminal and bridging isocyanide groups.

Crystals of 1 belong to the monoclinic sgace group P21/c. Unit cell data are
a = 28.565(6), b = 26.694(25), c = 15.278(3) A, B = 119.66(2)°, and Z = 4. The
6356 reflections having Fo» 30(Fo) and 26 < 45° were collected using MoKo radiation
and a Rigaku four-circle diffractometer. Intensities were corrected for Lorentz,
polarization, and absorption effects (u = 110.4 cm-l). The calculated transmission
factors varied from 0.59 to 0.87. The positions of the Pt atoms were determined
by a direct method, and the N and C atoms appeared in successive electron-density
maps. The final R value was 0.0985 (The Pt atoms were refined with anithotropic
thermal parameters and others with isotropic ones. The molecule, shown in Figure
1, contains a metal atom cluster derived from the distorted trigonal bipyramidal
unit to which two extra atoms, Pt(6) and Pt(7), have been attached in the bridaing
position between one basal platinum atom (Pt(1l)), and each apical one (Pt(4) and
Pt(5)). The two Pt-Pt bonds on one edge having a bridging platinum atom, Pt(1l) -
Pt(4) and Pt(l)-Pt(5), are shorter than those on the others, Pt(2)-Pt(4), Pt(3)-
pt(4), Pt(2)-Pt(5), and Pt(3)-Pt(5). The dihedral angle between the Pt(l)Pt(4)Pt(
(6) and the Pt(1l)Pt(5)Pt(7) plane is 175.6°, showing that both planes lie in the
nearly same one. The platinum framework has a pseudo C2V symmetry.

A characteristic bonding mode of the coordinated isoeyanide ligand is that
one isocyanide ligand coordinates to three platinum atoms (Pt(l), Pt(6), and Pt(7))
by four electrons derived from the C=N- group. A similar type of coordination

. 8
has been noted in OsG(CO)ls(p-CH3C6H4NC)2.
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The preparation of the related complexes and their chemistry are now in progress.

Figure 1 Perspective view of Pt (CgHgN)jp. The 2,6-xylyl groups are omitted

for clarity.
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Relevant data: Pt(1l)-Pt(4) = 2.733(5)
Pt(1)-Pt(5) = 2.683(4) R, Pt(2)-Pt(4)
3.013(4) R, Pt(3)-Pt(4) = 3.013(4) A,
Pt(2)-Pt(5) = 2.978(5) A, Pt(3)-Pt(5)
3.013(4) R, Pt(1)-Pt(2) = 2.717(3) &,
Pt(1)-Pt(3) = 2.711 A, Pt(2)-Pt(3) =
2.619 A.
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