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In a series of iron(III) halide complexes of the form {FeX[MesN-
(SiMe2)]2O}2 (Mes ) mesityl; X ) Cl, Br, I), the ancillary
diamidosilylether ligand can either chelate to one metal or instead
bridge two metal centers, as a function of the halide coligand.
The complexes are prepared from diamidosilyletheriron(II) precur-
sors, which are oxidized with iodine, benzyl bromide, or PhICl2 to
yield the appropriate iron(III) halide. The bromide analogue can
also be synthesized by reacting the iron(II) precursor with a
bromonium transfer agent (stabilized by adamantylideneadaman-
tane). The latter reaction may proceed via an iron(IV) intermediate,
which can oxidize the normally noncoordinating, inert [B(ArF)4]-

counteranion [ArF ) 3,5-(CF3)2Ph].

The use of chelating diamido ligands has recently played
an increasingly important role in transition-metal catalyst
design,1 spurred on by the desire to find alternative ancillary
ligands to the ubiquitous cyclopentadienyl-based systems.2

Diamido and diamidodonor ligands, which usually act as
chelates, are particularly attractive ligands for high-valent
metal centers because of their strongπ-donating ability and
their versatility toward steric and electronic modification (via
the nitrogen substituent).3-9 In combination with zirconium-

(IV) and titanium(IV) centers, they display high activities
toward olefin polymerization,4 while dinitrogen activation
chemistry occurs with chelating diamidophosphine-based
metal complexes.5 We herein describe a series of iron(III)
halide complexes in which the ancillary diamidosilylether
ligand, as a function of the halide coligand, can either chelate
to one metal or insteadbridge two metal centers.

The addition of the diamidosilylether ligand{Li2[MesN-
(SiMe2)]2O}8,9 (Mes ) mesityl) to FeCl2 generates amido-
bridged{Fe[MesN(SiMe2)]2O}2 (1), along with LiCl as a
biproduct.10 Each iron(II) center exhibits a distorted trigonal
geometry (Figure 1) in which each Fe atom is bound by one
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terminal and two bridging amido groups; the silylether donor
is not bound. The Fe-Fe distance is 2.5479(13) Å. The
structure of1 and its metrical parameters are comparable to
those of the related iron(II) dimer{Fe[tBuN(SiMe2)]2O}2,
with the exception that the silylether donor is bound to the
iron center in thetBu analogue.7

The reaction of1 with iodine resulted in an immediate
color change from pale yellow to dark purple, and large
diamond-shaped crystals of{FeI[MesN(SiMe2)]2O}2 (2) were
isolated.10 To eliminate the presence of a chloride impurity
in 2 (from trace unseparated LiCl in the synthesis of1), the
precursor1 was prepared from FeI2 (thereby generating only
a LiI biproduct). The structure of2 (Figure 2) clearly reveals
an iron(III) iodide-bridged dimer in the solid state, with each
four-coordinate, roughly tetrahedral iron center coordinated
to two terminal amido donors and two bridging iodides; the
Fe-Fe distance is 3.749(3) Å, precluding any direct metal-
metal interaction. The diamidosilylether ligands are chelating
the iron centers in2, although the central silylether donor
remains unbound; a six-membered chelate ring is thereby
formed. The Fe2(µ-I)2 core is slightly asymmetric, as
indicated by the Fe1-I1 and Fe1-I1* bond lengths of

2.6622(17) and 2.7657(17) Å, respectively. These distances
are longer than those in the few reported iodoiron(III)
complexes that contain terminal Fe-I bond lengths.11,12

The analogous dark-red iron(III) bromide complex
{FeBr1-x(Cl)x[MesN(SiMe2)]2O}2 (3a) can be prepared10 by
the reaction of1 with the bromonium (Br+) transfer reagent
[AdAdBr][B(Ar F)4] [AdAd ) adamantylideneadamantane;
ArF ) 3,5-(CF3)2Ph].13 However, this product also contained
a chloride impurity (x < 0.37), even in the single crystals.
In this case, incorporation of chloride was avoided by
reacting1 with an excess of benzyl bromide,14 which yielded
pure{FeBr[MesN(SiMe2)]2O}2 (3)10 (the reaction of FeBr2

with {Li2[MesN(SiMe2)]2O} did not generate1 cleanly). The
structure of3 (Figure 3) shows a bromide-bridged dimer with
a symmetric Fe2(µ-Br)2 core (Fe-Br ) 2.471(2) and 2.503-
(2) Å) and a shorter Fe-Fe distance of 3.232(3) Å. However,
the most unusual feature is that each diamidosilylether ligand
does not chelate each iron center as in iodo complex2 but
insteadbridges to both Fe atomsand the silylether donors
remain unbound and remote from the metal centers. This
binding mode for diamidodonor-type ligands is extremely
rare;15 related ligands such as para-N,N′-disilyated bis-
(amido)benzene do bridge metal centers but, because of the
para arrangement of the amido donors, cannot act as
chelates.16 An intramolecularπ-π-stacked amidoaryl array
(centroid-centroid) 3.770 Å) is also present in3 but is
absent in sterically strained2.

Indeed, the smaller size of bromide vs iodide (van der
Waals radii for Br/I are 1.85/1.96 Å)17 appears to be a key
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Figure 1. Molecular structure of1 (ORTEP, 33% ellipsoids; methyl groups
on aryl rings excluded for clarity). Selected bond lengths (Å) and angles
(deg): Fe1-Fe2 2.5479(13), Fe1-N1 2.128(4), Fe1-N2 2.055(4), Fe2-
N1 2.049(5), Fe2-N2 2.111(4), Fe1-N3 1.912(4), Fe2-N4 1.902(5), Si1-
N3 1.694(5), Si2-N1 1.747(5), Si3-N2 1.751(5), Si4-N4 1.702(5), Si1-
O1 1.634(4), Si2-O1 1.616(4), Si3-O2 1.594(4), Si4-O2 1.625(4); N1-
Fe1-N2 93.09(16), N1-Fe1-N3 120.34(18), N2-Fe1-N3 143.56(18),
Si1-O1-Si2 149.5(3), Si3-O1-Si4 154.8(3).

Figure 2. Molecular structure of2 (ORTEP, 50% ellipsoids). Selected
bond lengths (Å) and angles (deg): Fe1-Fe1* 3.749(3), Fe1-I1 2.6622-
(17), Fe1-I1* 2.7657(17), Fe1-N1 1.887(8), Fe1-N2 1.898(8), Si1-O1
1.630(9), Si1-N1 1.737(8), Si2-O1 1.582(8), Si2-N2 1.719(8); Fe1-
I1-Fe1* 87.36(5), I1-Fe1-I1* 92.64(5), N1-Fe1-N2 110.6(4), I1-Fe1-
N1 120.1(3), I1-Fe1-N2 112.5(3), I1*-Fe1-N1 112.4(3), I1*-Fe1-
N2 106.5(3), Si1-O1-Si2 144.4(5). *) -x, -y + 1, -z.

Figure 3. Molecular structure of3 (ORTEP view, 50% probability
ellipsoids are shown). Selected bond lengths (Å) and angles (deg): Fe1-
Fe1* 3.232(3), Fe1-Br1 2.471(2), Fe1-Br1* 2.503(2), Fe1-N1 1.864(8),
Fe1-N2 1.880(7), Si10-O1 1.651(9), Si11-O1 1.600(10), Si2*-O1 1.626-
(6), Si10-N1 1.761(10), Si11-N1 1.755(11), Si2*-N2* 1.740(8); Br1-
Fe1-Br1* 98.96(7), Br1-Fe1-N1 105.5(2), Br1*-Fe1-N1 109.5(2),
Si10-O1-Si2* 154.0(5), Si11-O1-Si2* 148.3(5). *) -x + 1, 1- y -
1, -z + 1.
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factor that influences the binding mode: the larger steric
strain of adjacent amidoaryl groups in the chelating form
(as exemplified by the long Fe-Fe bonds in2) can be
relieved by a switch to the bridging mode, as is observed in
3. Consistent with this concept, the same bridging mode is
also observed for the chloride analogue{FeCl[MesN-
(SiMe2)]2O}2 (4), which can be prepared by reacting1 with
PhICl2.10 The 1H NMR spectra of these iron(III) complexes
have very broad, featureless peaks consistent with their
paramagnetism, and their intense colors are attributable to a
halide-to-metal charge transfer that shifts to lower energy
from Cl-Br-I (424 to 485 to 670 nm, respectively).

The large size and polarizability of iodides are known to
uniquely impact the catalyst reactivity but not necessarily
the catalyst structure.18 In the {FeX[MesN(SiMe2)]2O}2

system, it is thesmallerhalides (X) that significantly perturb
the structure from the expected arrangement. Unfortunately,
the absence of characteristic NMR or other spectroscopic
data in solution renders an examination of the actual solution
structures difficult, but the fact that both chelating and
bridging binding modes are observed for{FeX[MesN-
(SiMe2)]2O}2 as a function of halide in the solid state
indicates that there is only a small energy difference between
the two forms. As a comparison, ligands such as dialkyl-

phosphinomethanes, which are usually designed to bridge
metal centers, can be induced to chelate a single metal by
altering the alkyl/aryl group steric properties; however, a
single such ligand has not been observed to be capable of
supporting both binding modes as a function of the coli-
gand.19 On the other hand,ansa-metallocenes can act either
as chelates or bridging “fly-over” ligands depending on the
coligands.20

The formation of3 via the bromonium reagent, a formally
two-electron oxidant, may proceed via an iron(IV) intermedi-
ate of the form{FeBr[MesN(SiMe2)]2O}+[B(ArF)4]- (or its
dimer), which then undergoes intramolecular electron transfer
to form the final iron(III) product (Scheme 1). In agreement
with this proposal are the following observations: (1) the
oxidation product B(ArF)3 was isolated (which emphasizes
the noninnocent nature of the noncoordinating, “inert”
counterion);21 (2) if the bromonium addition reaction is
conducted in tetrahydrofuran (THF), rapid solvent polym-
erization occurs, but if3 is prepared using benzyl bromide,
no polymerization occurs; (3) complexes1-4 are stable in
THF once formed. Together, these points suggest the
presence of a highly reactive intermediate.

The bridging binding motif for diamidodonor ligands
reported here may have implications in the design of future
diamido-supported and other chelating ligand-supported
metal catalysts because it should not be assumed that a
“chelating ligand” will always chelate.
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Scheme 1. Proposed Route for the Bromonium Reaction with Iron(II)
Diamidoether Complex1, via an Iron(IV) Intermediate ([NON])
[MesN(SiMe2)]2O)
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