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indicate aCs, symmetry of the whole aniott,in agreement with

the solid-state structure (Figure®)l contains a nearly equilateral
metal atom triangle capped by a triple-bridging methyl ligand,
with three hydrides bridging the R&ke edges on the side opposite
theus-methyl ligand. The ReCy, distance in the triple-bridging
methyl complexi (mean 2.401 A) is longer than those found for
terminal and double-bridging methyl ligands in ggeCHs)s-
(CHa)s(PEBPh)] (mean 2.158 and 2.304 A, respectivelThe
methylic hydrogens have been located as eclipsed with respect
to the Gye—Re bonds and directed away from the triangular plane.
If the methyl group were regarded as a one-electron donor (iso-
lobal with hydrogen), the aniochwould be a “super-unsaturated”
species (44 valence electrons), as thes(RRél)s(us-H)(CO)] ~
2and [Re(u-H)s(us-AuPPh)(CO))] ~ 7 anions, requiring formally
two double Re-Re bonds, delocalized on the three edges.
However, the average R&Re bond distance id (2.984 A) is
longer than that observed in the AuRRferivative (2.894 AY

and comparable to those found for the (saturated) specigs [Re
(u-H)3(us-OH)(COY] ~ (2.979 Ay® and [Re(u-H)s(us-0)(COY]>

Surface methyls have been proposed as intermediates in(2.966 A)19 This suggests that the methyl ligand should act as a

Fischer-Tropsch synthesisand in methane activation over
metals? Several studies have provided evidence for Ghimetal

“more-than-one-electron donor”. Theoretical calculatf®hsive
indeed evidenced bothands donationg' to the cluster moiety?

surfacedand in most cases vibrational spectroscopies have sug-the Jatter giving rise, in the light of its C/H (hence Re/H) bonding

gested &3, symmetry3d either in a top-site or in a 3-fold hollow

character and of the short ReH distances (2.269 A) and small

site. Transition-metal clusters are considered reliable models of Re—c—H angles (68.8), to some degree of agosticity. The title

the metal surfaces in chemisorption and catatyisecause they
offer the possibility of stabilizing unsaturated intermediates
through multicenter interactions. However, until now @,
coordinated methyls were known in cluster chemistifie only
previous example of az-methyl in a triangular clustérnamely
[Fes(u-H)(us-HCH)(CO)),** showed agostic interactions lower-
ing the symmetry t&;. Moreover, this species was detected only
by 'H NMR, due to its thermal instability. The [Rg-H)a(us-
CHs)(CO)]~ anion () here reported offers, therefore, the first
opportunity for a full characterization, in the solid state and in

solution, of a methyl group interacting with three transition metals.

The anionl is obtained in high yield by reacting the unsaturated
anion [Re(u-H)s(usz-H)(CO)]~ 12 with CH,N,.* The NMR data
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Figure 1. ORTEP drawing of the anion [Bg:-H)3(us-CHs)(CO)] ~ (1)

of idealizedCs, symmetry. Displacement ellipsoids are drawn at the 30%
probability level. Hydrogen atoms were given arbitrary radii. Relevant
bond distances (A): Re(HRe(2) 2.9936(2); Re(HRe(3) 2.9796(2);
Re(2)-Re(3) 2.9778(2); Re(H)C(1) 2.417(4); Re(2yC(1) 2.375(4);
Re(3)-C(1) 2.411(4).

Chart 1

=Re(CO),

In solution, the observe@;, symmetry could arise (i) from
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AJ between the resonances of the CH3, CH2D, and CHD2
isotopomers were smal35 and—37 ppb at 298 K, of the same
order of magnitude of geminal deuterium isotopic efféétahd
slightly decreased with a lowering of the temperatur@% and
—32 ppb at 193 K), instead of showing the increase typical of
fluxional systems. We think, therefore, that the unique signal of
CHjs arises from a tru€;, symmetry in solution. The solid-state
conformer | is preferred over Il on the basis i relaxation
measurements performed dnd,?® the pseudopotential density
functional calculationg? and the results of previous computations
on methyl adsorption on metal surfacéég.he weakening of the
C—H bonds suggested by tHécy value (117.3 HZ? is to be
ascribed to the €H bonding character of the methyl orbitals
involved in thesr donation3®

The stability of theus-CHs coordination inl likely stems from
two main factors. The presence of bridging hydrogens on all of
the Re-Re interactions prevents the easy reversible HC
oxidative addition, postulated on mefalnd observed in previous
examples of clusters bound GHragment$:'! The bridging
location of CH and of the hydrides, on the other hand, hampers
CH, elimination. Investigation to compare the reactivitylofith
that of surface methyls is in progress.
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