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Summary: Buckminsterfullerene, Cg, reacts with Pd-
(PPhg3), in solution to give in high yield a palladium(0)
complex, (Cs0) Pd(PPhg)s, in which fullerene is ligated in
a 2 fashion. The molecular structure of this compound
has been established by the X-ray study of a single crystal.

After the discovery of the existence of polyhedral carbon
clusters, fullerenes,! and the development of preparative
methods for their production,? the chemical properties of
these uncommon molecules began to be investigated.
Hawkins et al.? first demonstrated the ability of a double
bond in Cgg to react selectively as an isolated moiety.
Shortly afterwards it was shown that the same bond could
serve as a ligand site in 72 complexes of platinum(0)* and
iridium(I).5 Asisknown,low-valent transition-metal com-
plexes have been recognized as carbenoid-like reagents.®
However, an important difference has been observed in
the reactivity of fullerenes vs the reagents mentioned above
or genuine carbenes. The latter have afforded “fulle-
roids”, wherein the integrity of the fullerene core is not
completely preserved.” This provokes an interest in the
detailed structure of other products of carbenoid-type
reactions with fullerenes.

In a continuation of our studies in the fullerene area,?
we report the synthesis and molecular structure of (n2-
Ceo)bis(triphenylphosphine)palladium (I). This com-
pound is one of the palladium—fullerene derivatives® that
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can relate, inter alia, to the active sites in the catalysts of
the Pd/C type. The structure of I, established by X-ray
single-crystal analysis, is compared to that of the platinum
analogue previously described by Fagan, Calabrese, and
Malone.%

When Cgt? (36.2 mg, 0.05 mmol) and Pd(PPhg), (59.2
mg, 0.051 mmol) were dissolved in 5 mL of oxygen-free
toluene, a chlorophyll-green solution was formed.!2 This
solution was diluted with hexane (55 mL) and left to
crystallize. After 5 days the crystals which formed were
isolated, washed with hexane, and dried in a stream of
argon. A yield of 60.6 mg (89%) of I was obtained as
nearly black crystals with shiny faces that were brown in
transmitting light: dec 278-282 °C.13

The molecular structure of unsolvated I was unambig-
uously established by a single-crystal X-ray study!s (Figure
1). Within experimental accuracy, it essentially coincides
with the previously determined structure of (PhsP),Pt-
(12-Cgo) (II) as a crystal of its mono-THF solvate®? (cf.
values in brackets). The Pd atom coordination is square
planar (Figure 2), the Pd, Py, P, C;, and C; atoms being
coplanar within 0.06 A [0.02 A]. Due to coordination by
the Pd(PPhs): unit the fullerene core is slightly distorted,
similar to what was found for II.
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Figure 1. Molecular structure of (32-Cgo)Pd(PPhy); (I).
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Figure 2. The Pd coordination sphere in I (distances are in
angstroms and angles in degrees; comparable values for the
platinum analogue? are given in brackets).

The five- and six-membered rings of the Cg core are
planar within 0.04 A [0.03-0.05 A], excluding the rings
containing C; and C;. The last four rings deviate from
planarity up to 0.05 A. The average C~C bond length at
the junctions of the five- and six-membered rings [(5,6)-
bond] is 1.45(3) A [1.445(30) A] and that at the junctions
of twosix-membered rings [ (6,6)-bond] is 1.39(3) A [1.388-
(30) A, except for the somewhat elongated bonds involving

the C; and C, atoms directly linked to palladium: C;~C.
= 1.45(3), C;-C¢ = 1.51(2), C—Cq = 1.43(2), Cs-C;5 = 1.52-
(8), C—Cy2 = 1.51(2) A.

The elongation of the C;~C; bond in I is expectedly less
than in its platinum analogue (1.447 vs 1.502 A compared
with 1.39 A for an unperturbed (6,6)-bond). This fact
probably reflects less strong (72-Cgo)-metal bonding for
palladium as compared to platinum.

The distances from the centroid of the Cg core to its
carbon atoms are in the range 3.48(3)-3.60(3) A [3.48-
3.60 A] with an average of 3.55(3) A [3.53 Al, except for
the distances to the C; and C; atoms (3.69(3) [3.68] and
3.68(3) A [3.73 Al, respectively). Some deformation of
the Cgo core in the neighborhood of the C; and C; atoms
relative to its natural curvature is evident from a com-
parison of the angles between the C;~C; line and the C;-
CG_CQ and 02—03'012 planes (40(2) [44(2)] and 38(2)°
{38(2)°], respectively) and the angles between the opposite
C59—Cso line and the C52‘CBB—CGO and C49—Css—059 planes
(33(2) [31(2)] and 29(2)° [30(2)°], respectively).

Intermolecular distances in the crystal of I are unex-
ceptional and correspond to van der Waals interactions.
The packing motive corresponds to somewhat distorted
hexagonal close packing with the molecular coordination
number equal to 12.

Supplementary Material Available: Tables giving crystal
data and data collection and refinement details, positional and
thermal parameters, and bond lengths and angles for (32-Ce)-
Pd(PPh;). (12 pages). Ordering information is given on any
current masthead page.
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