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Recent interest in the chemistry of polynuclear metal complexes
results from propocsals suggesting these clusters may serve as models
for metal surfaces [1]. Cluster bound alkyl, alkylidene, and alkyli-
dyne groups are of particular interest due to their implicated role
in the hydrogenation of carbon monoxide and related processes cata-
lyzed by metal surfaces [2].

HOs3(CO)oCH, a new complex with a triply bridging methylidyne
has been prepared (eg. 1). 1In contrast with previous examples the
methylidyne ligand in this complex interacts much more strongly with
two of the metal centers than the third. HOs;3;(CO);,CH has been
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characterized by an X-ray crystal structure by Churchill and Bueno [3].
13C NMR data for HOs3;(CO)1¢CH in solution are fully consistent with
the solid state structure. Bonding in the methylidyne complex may be
regarded as two-electron donation from the formally saturated O0s(CO),
center to the electrophilic carbon atom of the bridging CH moiety.

The facile reactions of HOs; (CO),,CH with various nucleophiles pro-
vide further evidence for the electrophilic nature of this methylidyne
ligand.

Bridging alkyl derivatives of transition metal clusters are rare,
yet their properties are potentially relevaht to an understanding of
Fischer-Tropsch and related processes involving C-H bond activation.
Previously reported examples of u-alkyl complexes have not included
alkyl groups which contain B-hydrogens, consequently, the study of
their reactivity has been limited [4]. We have prepared a series of
triosmium alkyls containing both o and B hydrogens [5,6,7]. The syn-
thesis of the simplest of these, the ethyl complex, is shown in

equation 3.
=)
, HBF,-Et,0
P

_" (
Ex{. M H CH, 7\
“/ ﬁ @ CH,
" Et,N




The
136
the
rie
The
the

alkyl ligands contain o-C-H-Os three-center two-electron bonds.
NMR spectra of the ethyl complex, HOs;({CO);,(CH,CH:), indicate
diasterotopic methylene hydrogens are equilibrated via a symmet-
unsaturated intermediate, electronically analogous to Hz0s; (CO),,.
alkyl ligands are subject to both o and B elimination processes,
latter of which predominates at higher temperature. The addition

of nucleophiles induces reductive elimination of the alkane.

References

ll

2.

Muetterties, E. L.; Rhodin, T. N.; Band, E.; Brucker, C. F.;
Pretzer, W. R. "Clusters and Surfaces," Chem. Rev. 1979, 79, 91.

a) Muetterties, E. L.; Stein, J. "Mechanistic Features of
Catalytic Carbon Monoxide Hydrogenation Reactions," Chem. Rev.
1979, 79, 479.

b) Brady, R. C.; Pettit, R. "Reactions of Diazomethane on
Transition-Metal Surfaces and Their Relationship to the
Mechanism of the Fischer-Tropsch Reaction," J. Am. Chem. Soc.
1980, 102, 6181.

¢) Brady, R. C.; Pettit, R. "On the Mechanism of the Fischer-
Tropsch Reaction. The Chain Propagation Step," J. Am. Chem. Soc
1981, 103, 1287.

Shapley, J. R.; Cree-Uchiyama, M. E.; St. George, G. M.; Churchill,
M. R.; Bueno, C. "Synthesis and Reactivity of a "Semi" Triply
Bridging Methylidyne Complex. Crystal Structure of HOs3: (CO)i1q-
(CH)," J. Am. Chem. Soc. 1983, 105, 140.

a) Howard, C. G.; Wilkinson, G.; Thornton-Pett, M.; Hursthouse,

M. B. "Tertiary Phosphine Adducts of Manganese(II) Dialkyls.
Part 1. Synthesis, Properties and Structures of Alkyl-bridged
Dimers," J. Chem. Soc., Dalton Trans. 1983, 2025.

b) Davies, J. I.; Howard, C. G.; Skapski, A. C.; Wilkinson, G.
"Tertiary Phosphine Adducts of Manganese(II)} Dialkyls:
Synthesis and X-Ray Crystal Structure of Bis(trimethylphosphine)
bis(trimethylsilylmethyl)bis (u-trimethylsilylmethyl)dimanga-
nese(II)," J. Chem. Soc., Chem. Commun. 1982, 1077.

c) Jeffery, J. C.; Orpen, A. G.; Robinson, W. T.; Stone, F. G. A.;
Went, M. S. "Stepwise Transformation of a Terminally Bound
Alkylidyne Ligand to a Bridging Acyl Group at a Bimetal
Centre via an Asymmetrically Bridging Alkyl; X-Ray Crystal
Structures of [N(PPh3) ;] [ReW(u-CHR) {CO) 4] (R=C5H4Me"4) P
[ReW (u-CH:2R) (u~MePCH,;PMe,) (CO) -], and [ReW(u-OCH:R) (u-
Ph,PCH,PPh;) (CO) ¢ {P(OMe)s}]," J. Chem. Soc., Chem, Commun. 1984,
396.

d) Dawkins, G. M.; Green, M.; Orpen, A. G.; Stone, F. G. A.
"Synthesis and X-ray Crystal Structure of [Fe:(u~CHj3) (u-CO)-
(u=Ph,PCH;PPh;) {n-CsHs) ;] [PFg]l: a Salt with a Bridging Methyl
Group having a C-H=-Fe Interaction," J. Chem. Soc., Chem. Commun.
1982, 41.

e) Casey, C. P.; Fagan, P. J.; Miles, W. H. "Synthesis and Inter-
conversions of Dinuclear Iron Complexes with u-CHs, u-CH: and
u—-CH Ligands,” J. Am. Chem. Soc. 1982, 104, 1134.




f) Calvert, R. B.; Shapley, J. R. "HOs; (CO);¢CHs;: NMR evidence
for a C~-H-Os Interaction," J. Am. Chem. Soc. 1978, 100, 772s6.

Cree-Uchiyama, M. E.; Shapley, J. R.:; St. George, G. M.
"HOs3 (CO) 10 (C2Hs) : An Alkyl Complex with Competitive a- and
f~C-H Elimination," J. Am. Chem. Soc., submitted for publication.

Cree-Uchiyama, M. E.; Shapley, J. R.; Harsy, S. G. "Synthesis,
Characterization, and Protonation of HOs 3 (CO) 1 9o (CHCH,CH,PPh;) , "
Organometallics, submitted for publication.

Cree-Uchiyama, M. E.; Shapley, J. R. "Synthesis, Characterization,
and Reactivity of HOs3(CO),, (C:Hs) and Related Compounds, ™ manu-
script in preparation.



	1983-1984 65
	1983-1984 66
	1983-1984 67

