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Bis(triethylsilyl)dihydro(pentamethylcyclopentadienyl)rhodium:

an Organo-rhodium(v) Complex

Maria-Jesus Fernandez and Peter M. Maitlis*

Department of Chemistry, The University, Sheffield S3 7HF, U.K.

The rhodium(v) complex [(7°>-CsMes)Rh(H),(SiEts),] is formed by reaction of [(%5-CsMesg),Rh,Cl,]

and HSiEt;.

Although the higher oxidation states of the platinum metals
are usually achieved only with oxide or fluoride as ligands,!
we were recently able to prepare organometallic complexes
of iridium(v)? and of rhodium(1v)® when the %5-C;Me; ligand*
was present. We now report that 1%-C;Me; can even stabilise
rhodium(v) and without fluoride or oxide ligands.

The RhY complex (3) was obtained during a study of the
hydrosilation-dehydrogenation reaction recently reported.®
It can be easily prepared (509 yield) by reaction of
[(CsMe;),Rh,Cl,] (1) with excess of triethylsilane in 1,2-
dichloroethane, preferably in the presence of triethylamine.
Complex (3) crystallises in colourless plates, is hydrocarbon-
soluble, and can be purified by column chromatography. It
has been characterised by microanalysis, its molecular weight
(osmometry in toluene, 465; mass spectrum shows the
expected molecular ion peak at m/e 470), and n.m.r. spectro-
scopy. The 'H n.m.r. spectrum (400 MHz, C,D;) showed
four resonances, at 8 1.70 [q, 15H, C;Me;, J(Rh-Me) ~
J(Me-hydride) = 0.6 Hz]), 1.09 [t, 18H, SiCH,CH,, J(CH,~

CH,) = 7.8 Hz], 0.89 (q, 12H, SiCH,CHj,, J = 7.8 Hz), and
—13.85 [broad d with satellites, 2H, hydride, J(Rh-H) =
369 Hz, J(Si-H) = 7.8Hz]. The 2Si{H} {38.33, d,
J(Rh-Si) = 15.9 Hz] and ®*C {*H } n.m.r.} spectra confirmed
the structure, but final proof for the presence of two hydride
ligands came from the °2Rh n.m.r. spectrum which showed
a triplet at § —1714 p.p.m. (with respect to 3.16 MHz =
0 p.p.m.) with J(Rh-H) = 36.6 Hz. On irradiation at the
hydride frequency this collapsed to a singlet (Figure 1).
The ir. spectrum in cyclohexane showed a single, rather
broad peak, with some evidence of shoulders, at 2020 cm™3,
due to a terminal v(Rh-H). We therefore suggest that the

1 The “BC{H} n.m.r. spectrum (C,D; 25MHz), 69.5
(SiCH,CHy), 11.0 (SiCH,), 11.2 (CyMe;), and 101.4 [C;Mey,
J(C-Rh) = 3.5 Hz] p.p.m. showed no significant change over
the temperature range —50 to +30 °C indicating the C;Mes
ring to be »°-bonded.
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Figure 1. The °*Rh n.m.r. spectrum of complex (3): (a) no
decoupling; (b) with irradiation at the hydride frequency.

hydrides are probably rrans- in the basal plane of a square
pyramid.

When the reaction to form (3) was followed by *H n.m.r.
spectroscopy, an intermediate could be isolated and identified
as the purple w-hydrido complex [(CsMe;Rh),HCl;] (2).%
The reaction sequence (1) — (2) — (3) could be reversed by
treating (3) with HCL.

The complex (3) is air-stable but moderately sensitive to
protoni¢ acids; for example, it reacts with HBF, in methanol
to give the dark green tetranuclear tetrahydride (4), identified
by its characteristic 'H n.m.r. spectrum.

The precise mechanism by which (3) is formed is not yet
clear but it could well involve some type of double oxidative
addition of Si-H to Rh. Although Si-H bonds readily add
to low-valent metal complexes, a reductive elimination step

311
CsMES\Rh/Cl\Rh/Cl E,SiH CsMES\Rh/H\Rh/Cl
e e v
o Da” DcsMes HY a” Do’ CeMes
m 2
H
Et;SiH //5'5'3
(2) — O—Rh\
HCl SiEty
N
(3)
(3) + HBF, — [(CsMesRh)4HA [BF41;

(&)

usually occurs when higher oxidation state species are
involved.?

This work shows that higher oxidation states are relatively
easily accessible for Rh as well as for Ir; as a consequence it
will therefore be necessary to consider their involvement in
catalytic processes.

We thank Dr. B. E. Mann for the n.m.r. spectra and the
S.E.R.C. for support.
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