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The macroscopic synthesis ofgdE made it possible to
envision developing the organometallic chemistry g &s a
ligand. Initial approaches to forming metal complexes were
based on the view dating to the initial regooin Gy that the
molecule was highly aromatic. However, well-known arene-
coordinating reagents failed to form the expected hexahapto

derivatives, and these notions were swept aside by the synthesi&

and structure determination of Pt(RJ2-Ceg), in which the
Ceoligand is coordinated as a dihaptoalkén&ubsequent metal
m-complex chemisty as well as related developments in
derivative chemistry involving both metal-containtramd purely
organié reagents have reinforced the idea thaf @acts

primarily as a moderately electronegative alkene. Nevertheless,

diene-like behavior has been observed occasionally §gras

in examples of 1,4- instead of 1,2-placement @bonded
addend$and in reports of tetrahapto coordination of adjacent
s-bonds to two connected metal centér3he failure to form
stable M{8-Cgp) compounds has been attributed to the curvature
of Ceo,2 Which orients each exohedrat-p-orbital at an angle
(ca. 10)° away from the perpendicular to the face of the six-
membered ring; both calculatioffsand experiment indicate
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that Gso is a weaker ligand than benzene toward a single metal.
However, benzene and related arenes can also bond to triangular
faces of metal clusteféd;13and geometric considerations suggest
that a metal triangle should provide for effective overlap with
the Gso p—r-orbitals. We report the synthesis and first structural
characterization of a hexahaptgs@omplex!* in which Gso
displays arene-like coordination to the open face of a triruthen-
ium cluster.

A mixture of Gso (1 equiv) and Rg(CO)» (2 equiv) was
heated inn-hexane under reflux for 2 days. The black
precipitate present during this time changed little in appearance,
but after separation of the orange JRBO) ,-containing super-
natant, the remaining black residue was only partially soluble
when extracted with carbon disulfide. The components of the
extract were separated by thin layer chromatography{Si®),
which provided a large purple band okdX44% recovered)
nd a small red band of a new compound (4% yield based on
unrecovered ). The latter compound was formulated agRu
(CO)(Cs0) (1) on the basis of a molecular ion multipletratz
1278 in a FAB mass spectrum together with its Rd)
spectrum (2078 (s), 2045 (vs), 2012 (m), 1985 (w, shytim
CS), which is similar in pattern to that reported for ROO)-
(ug- n2n2m%-CeHe) (2) (2071 (M), 2027 (vs), 1996 (s), 1976 (sh)

m~1in CH,Cl,).152 Red crystals were obtained by diffusion
of methanol at room temperature into a solutioridf carbon
disulfide, and the structure d&fhas been established by a single-
crystal X-ray diffraction study at 195 K

Figure 1 shows a perspective view of the molecular structure,
and the caption summarizes important internuclear distances in
the molecule. The Rutriangle is positioned centrally over a
ring of six carbons in the fullerene framework; the two planes
are essentially parallel (angle )9 One Ru-Ru bond is
slightly longer (0.02 A) than the other two Ru-Ru bonds; the
average distance for the Ruiangle (2.88(1) A) is longer than
that for Ru(CO)» (2.855(1) A)Y” The carbor-carbon bonds
in the six-membered ring appear to alternate in length, but the
difference between the average “short” distance of 1.427(19)
A and the average “long” distance of 1.466(15) A is on the
margin of statistical significanc$. The Ru atoms are positioned
over the short €&C bonds, and the RtC distances also show
a short-long pattern at each metal center; the average short
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distances is also related to a twist (by ca.°4&f the G ring
relative to the Rgitriangle. The origin of this twist ir2, which

is not observed for the @sanalog3,!® has been attributed
primarily to intermolecular packing interactions dominating an
inherently low intramolecular barrier<G kcal/mol)1®® The
remarkable congruence of the twist deformations in the struc-
tures of 1 and 2 raises a question about the balance between
the responsible intermolecular and intramolecular forces (po-
tential energy calculations dhshowed ring carbonequatorial
carbonyl repulsiori§9) and also suggests a relatively low barrier
for rotation of Gy against the Ryframework.

The bonding of G to a single transition metal center has
been analyzed in terms of the familiar Dewa&hatt-Duncan-
son donation/back-donation model, with a “double bond” donor
orbital largely generated from the HOMOjrand the corre-
sponding acceptor orbital formed from the LUMOJt?°
Because of the relatively low energies of thg Grbitals (high
electron affinity), there is strong charge transfer (back-donation)
from the metal center to coordinatedsoC consistent with
experimental data on stable compoufds.A qualitatively
similar bonding model, in terms of donor/acceptor interactions
of Cgp with the Ruy(CO)y fragment, is likely forl; theoretical
studies of the bonding in the benzene complexasd3 provide
analogied?019.21 However, the relative contribution of back-

: donation to bonding with the metal triangle should be higher
Figure 1. An ORTEP diagram of the molecular structure of compound for Ceothan for benzene, which is consistent with both the higher
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