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Preliminary communication

Ethylene displacement from n-cyclopentadienyldiethylenerhodium(I)
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In contrast to the ready displacement of ethylene from certain square planar
rhodium(I) ethylene complexes' ™ > the related n-cyclopentadienyldiethylenerhodium(l)
compound®, 7-CsHsRh(C,H,),, is inert to substitution by ligands such as
triphenylphosphine, carbon monoxide and cyanide ion?. This difference has been
attributed to the fact that in 7-CsHsRh(C,H,). the metal can be regarded as having an
inert gas configuration whereas the 16e square-planar rhodium(I) complex has a vacant
orbital available to the incoming ligand?.

Ethylene is, however, readily displaced from n-CsHsRh(C,H,), by ligands such
as SO, and tetracyanoethylene which have Lewis acid character and the metal is believed
to act as the donor atom?. Recently the complex 7-CsHsRh(C,H,), -HgCl, has been
reported’, and the Lewis basicity of transition metals is well established®>°.

We have found that fluorophosphines, L, which have acceptor properties
(e.g., PF; forms a 1/1 complex with MesN at low temperature)'?, also readily displace
ethylene from 7-CsHsRh(C,H;), under mild conditions affording high yields of the yellow
m-cyclopentadienylbis(fluorophosphine)rhodium(l) complexes, 1-CsHsRhl, (I).
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‘ﬂ"CsHsRh(Cqu,)z ‘Z_I:_) w-CsHsRhl,, + 2C,H,

)
(L = PF3, CF3PF,, CCl3PF,, CC1,HPF,, Me;NPF;, (CF3),PF)

(D) (L = PF;) has recently been synthesised from [RhCI(PF;),], and NaCsHs!3. The
failure of carbon monoxide to displace ethylene from 7-CsHsRh(C,H,),* suggests that
CO has weaker acceptor properties than fluorophosphines!®> 11,

As in the case of the ethylene-7-CsHsRh(C2H,), system, no exchange is observed
between free and coordinated PF; in n-CsH;Rh(PF;), '3, whereas PF; and [RhCI(PF3),]a
readily undergo rapid intermolecular exchange!3> !4, Similarly no evidence was found for
the intermediate m-CsHsRh(C,H; XPF5) when a solution of equimolar amounts of
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7-CsHsRh(C,H,), and 7-CsHsRh(PF3), was heated at 60°, in sharp contrast to the
immediate formation of [RhCl(C>2H4)(PF3)]1. when solutions of [RhCI(C,Hj). 1. and
[RhCI(PF3),], were mixed at room temperature®®. r-Allylic trifluorophosphinerhodium(l)
complexes, e.g., m-all Rh(PF3)s, (all = C3Hs; C4H4; CsHg) undergo phosphine exchange via a
dissociative mechanism!®.

Ethylaminobis(difluorophosphine), EtN(PF.),, which acts as a bidentate ligand
towards Group VI metals'” rapidly reacts with 7-CsHsRh(C,Hg), at room temperature
to yield rather unexpectedly 7-CsHsRh [EN(PF;),];. !°F NMR studies establish the
presence of coordinated and uncoordinated PF, groups in this complex in accordance
with structure (I1).
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The identity of the complexes of type (I) is confirmed by their characteristic
19F NMR spectra which are typical of the X part of an [X,;A]. spin system, (X =
fluorine, A = phosphorus)!7> 18519 each line being further split into a 1/1 doublet by
the 193Rh nucleus (7 %, 100% natural abundance). These NMR spectra will be discussed
in detail in a later publication?®®
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