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The title compound cp,Zr(Cl)CH,OMe (3) (cp = 1n3-C¢Hs) was prepared by treating cp,ZrCl, with MeOCH,MgCl in
CH,(OMe),; a three-membered metallacyclic onium-type structure was observed by X-ray diffraction.

Some features of «o-metallated functionalized methanes
M-CH,-X can be explained by assuming a strong intramol-
ecular M - - - X interaction.! The ability to undergo alkylidene
transfer reactions makes similarly structured early transition
metal complexes valuable molecular model compounds for
Fischer-Tropsch type chemistry.2 Therefore, the disclosure of
three-membered metallacyclic structures which are favoured
for transition metal substituted methane derivatives is im-
portant.

We have treated cp,ZrCl, (1) (cp = 15-CsHs) with a twofold
excess of MeOCH,MgCl (2) in CH,(OMe), solvent at —5°C.3
After recrystallization of the crude product from diethyl ether
at —25°C, cp,ZrCI(CH,OMe) (3) (m.p. = 159°C)t was
obtained in 34% yield (Scheme 1). (3) exhibits three singlets in
the 'H n.m.r. spectrum ([2Hg]benzene) at & 2.59, 3.29, and

t Satisfactory elemental (C, H) analyses were obtained.
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Figure 1. A view of the molecular structure of (3) as determined by
X-ray diffraction. [D(1) and D(2) are centroids.]

5.68 in a 2:3:10 ratio. Similarly, three resonances are
observed in the 13C n.m.r. spectrum {([?Hg|toluene): & 64.8
(q, Yey 146 Hz, -OMe), 71.5 (t, Uy 150 Hz, CH,),* 109.8
(d, Yey 173 Hz, cp-C)}. Upon hydrolysis (CuSO,-5H;0,
equimolar in benzene) a 1:2 mixture of cp,Zr(Cl)-O-
Zrcp,(Cl) and dimethyl ether was formed.

The molecular structure of (3) in the crystal was determined
by X-ray diffraction (Figure 1).f Two m-cyclopentadienyl
groups and a chlorine ligand are bound to the metal centre.

§ Crystal data: C{;H,5CIOZr, M = 301.9, orthorhombic, space group
Pbca, a = 11.296(1), b = 15.906(1), c = 13.808(2) A, U= 2481 A3, Z
=8, D.=1.62gcm=3, p = 10.61 cm~!, 4495 reflections measured,
2156 observed reflections [/ =20 ()] were used in the solution and
refinement of the structure. They were corrected for Lorentz and
polarization effects. The structure was solved by Patterson and
Fourier methods and refined by full-matrix least squares. Hydrogen
atoms were placed at calculated positions and not refined; R = 0.031,
R,, = 0.046. Atomic co-ordinates, bond lengths and angles, and
thermal parameters have been deposited at the Cambridge Crystal-
lographic Data Centre. See Notice to Authors, Issue No. 1, 1986.
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The remarkable structural feature of (3) is that both C(1) and
the ether oxygen of the —-CH,OMe ligand are strongly
co-ordinated to zirconium. The Zr-C(1) distance [2.271(5) A]
is clearly in the range expected for a cp,Zr-C(sp3) o-bond.
Together with a strong Zr—O bond [2.204(3) A] and a C(1)-O
linkage of 1.414(6) A it forms a three-membered metallacyclic
(a metallaoxirane type) subunit.5 C(1), O, and Cl are located
in the major plane of the bent metallocene unit bisecting the
cpMcp angle. Of the two possible bonding situations for
cp2ZrCl(n2-CH,0Me) (3) apparently represents the thermo-
dynamically favoured geometrical isomer exhibiting the
ether oxygen in the central position.¢ The chlorine ligand
[d(Zr-Cl) = 2.555(1) A] occupies an adjacent lateral bonding
site. The C(2)-O vector [1.449(6) A] clearly points away from
the o-ligand plane. To put it in another way, the tri-co-
ordinate oxygen in (3) lies 0.51 A above the plane determined
by its neighbouring atoms Zr, C(1), and C(2). This compares
rather favourably with an observed value of 0.41 A for the
deviation of the oxygen atom in the oxonium cation
(MeCH,);0* from the plane through its three adjacent
carbon atoms.” An observed angle C(1)-O-C(2) of 115.6(4)°
is in accord with an onium character of (3).

In a way, (3) can be regarded structurally as being an
intramolecularly stabilized oxonium ylide.® Indeed, there
appears to be chemical evidence supporting this view. (3)
rapidly loses its ‘bridging’ CH,-group when exposed to
[cp.Zr(H)CI], at 40°C, leaving the template cp,Zr{OMe)Cl
(4). The methylene group has been transferred to the
zirconocene hydride and inserted into the Zr-H bond to yield
cpoZr(Me)CI (5). Exactly the same type of reaction had been
observed upon treatment of [cp,Zr(H)Cl], with a real ylide,
the Wittig reagent CH,=PPh;.%
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