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The coordination chemistry of the N-substituted arylamido ligands
[N(R)(C6H3R′2-2,6)] [R ) SiMe3, R′ ) Me (L1); R ) CH2But, R′
) Pri (L2)] toward FeII and CoII ions was studied. The monoamido
complexes [M(L1)(Cl)(tmeda)] [M ) Fe (1), Co (2)] react readily
with MeLi, affording the mononuclear, paramagnetic iron(II) and
cobalt(II) methyl−arylamido complexes [M(L1)(Me)(tmeda)] [M )
Fe (3), Co (4)]. Treatment of 2:1 [Li(L2)(THF)2]/FeCl2 affords the
unusual two-coordinate iron(II) bis(arylamide) [Fe(L2)2] (5).

Amide ligands [NR2]- belong to a class of versatile ligands
that form stable complexes with a wide spectrum of metals.1

Compared to the chemistry of early-transition-metal amides,
which has been extensively investigated, studies of amido
complexes of the later transition metals have received
relatively less attention.1-4 The bulky [N(SiMe3)2]- ligand
has been extensively studied and proved to be successful in
the isolation of divalent transition-metal amides with low
coordination numbers.5-7 Using sterically very crowded
silylamides [N(SiMenPh3-n)2]- (n ) 1, 2) and diarylboryl-
amides [NR(BR′2)]- (R ) C6H5, 2,4,6-Me3C6H2; R′ ) 2,4,6-
Me3C6H2, 2,6-Me2C6H3), Power and co-workers have suc-
cessfully prepared crystalline, two-coordinate MnII, FeII, and

CoII derivatives.8-10 Our recent work has been centered upon
the synthesis and reaction chemistry of metal amides derived
from chelatingaryl- and alkylamido ligands.11-14 Earlier we
have reported on a bidentate monoanionic 2-pyridylamido
ligand system, [N(R)(2-C5H3N-6-Me)]- (R ) SiButMe2 or
SiButPh2), that displayed interesting complexation chemistry
with transition metals and the lanthanides.11,13,14Continuing
our studies on low-valent transition-metal amides, we have
extended our work to the closely relatedmonodentate
arylamido ligands [N(R)(C6H3R′2-2,6)]-, where R) SiMe3

or CH2But and R′ ) Me or Pri. The latter ligand system has
been shown to be versatile in supporting a variety of main-
group, transition-metal, and lanthanide complexes.15 Nev-
ertheless, its chemistry with low-valent late transition metals
remains relatively less explored. Cummins and co-workers
have reported a few low-coordinate iron arylamido com-
plexes derived fromN-(tert-hydrocarbyl)arylamido ligands.16

The reactivity of the latter complexes toward small mol-
ecules, such as NO, has also been investigated. In this
Communication, we report the initial results of our studies
on the complexation of the [N(R)(C6H3R′2-2,6)]- ligand
system with FeII and CoII ions. Noteworthy results of the
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present work include the isolation of the mononuclear iron-
(II) and cobalt(II) methyl-arylamide complexes [M(L1)(Me)-
(tmeda)] [M ) Fe, Co; L1 ) N(SiMe3)(C6H3Me2-2,6)] and
the two-coordinate iron(II) bis(arylamide) [Fe(L2)2] [L 2 )
N(CH2But)(C6H3Pri2-2,6)].

Our initial attempts to prepare iron(II) and cobalt(II) bis-
(amido) complexes of the L1 ligand via the reaction of 2
mol equiv of [Li(L1)(tmeda)] with anhydrous MCl2 (M )
Fe, Co) have been unsuccessful. In our hands, only the
monosubstituted iron(II) and cobalt(II) amides [M(L1)(Cl)-
(tmeda)] [M ) Fe (1), Co (2);17 (Scheme 1) were isolated,
despite the stoichiometry of the reagents and reaction
conditions (reaction temperature and solvent polarity) we
employed. Apparently, the steric stability of1 and2 prevents
them from undergoing further ligand metathesis reactions
to form the corresponding disubstituted derivatives.18 This
is consistent with our observations that both1 and2 were
unreactive toward the bulky [N(SiMe3)2]- ligand, notwith-
standing that they contain a terminal chloride ligand that may
allow further functionalization of the compounds. Accord-
ingly, we turned our attention to the reaction of1 and2 with
less hindered ligands. Toward this end, we chose a prototypi-
cal alkyl ligand in organometallic chemistry, namely, the least
hindered methyl ligand.

As shown in Scheme 1, treatment of1 and 2 with
equimolar amounts of LiMe in toluene afforded the 14-
electron iron(II) and 15-electron cobalt(II) methyl-arylamide
complexes [M(L1)(Me)(tmeda)] [M ) Fe (3), Co (4)],
respectively. Both3 and 4 are mononuclear high-spin
complexes with solution magnetic moments of 5.02µB (for
3) and 4.12µB (for 4).19 The1H NMR spectra of the methyl
complexes showed well-resolved isotropically shifted reso-
nance signals due to L1 and tmeda (see the Supporting
Information). However, like other iron(II) alkyl complexes
recently reported in the literature (vide infra),20-24 resonance

signals for the metal-bound methyl ligand could not be
observed, probably because of the broadness of the signals.
Figure 1 depicts the single-crystal X-ray structure of3, which
is isomorphous with the CoII analogue4 (see Figure S3 in
the Supporting Information).25 Complexes3 and4 exhibit a
distorted tetrahedral geometry. Compared to other four-
coordinate iron(II) and cobalt(II) methyl complexes, the Fe-
Me distance of 2.084(6) Å for3 is comparable to that of
2.079(3) Å for [PhTptBu]FeMe20 but slightly longer than that
of 2.013(3) Å for [PhBPiPr

3]FeMe.21 On the other hand, the
Co-Me distance of 2.038(2) Å for4 is slightly shorter than
the corresponding distances of [TptBu]CoMe [Co-C ) 2.12-
(1) Å]22 and [PhTttBu]CoMe [Co-C ) 2.052(3) Å].23

However, they are longer than the Fe-Me and Co-Me
distances of 2.009(3) and 1.963(3) Å, respectively, in the
three-coordinate diketiminate complexes [LMMe] (L)
â-diketiminate; M) Fe, Co).24 The M-N(amido) distances
of 1.965(4) and 1.960(2) Å in3 and 4, respectively, are
slightly longer than the corresponding distances in the chloro
derivatives1 [1.948(2) Å] and 2 [1.922(2) Å] (see the
Supporting Information). This structural difference may be
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Scheme 1

Figure 1. Molecular structure of3 (30% thermal ellipsoid). Selected bond
lengths (Å) and angles (deg) with data for4 in square brackets are as
follows: M ) Fe [Co], M-N1 1.965(4) [1.960(2)], M-C18 2.084(6)
[2.038(2)], N1-C1 1.423(6) [1.422(2)], N1-Si1 1.697(4) [1.715(2)]; M
) Fe [Co], C18-M-N1 127.4(2) [124.90(9)], C1-N1-Si1 118.7(3)
[118.5(1)], C1-N1-M 116.4(3) [116.4(1)], Si1-N1-M 122.6(2) [122.65-
(8)].
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attributed to a stronger methyl ligand as compared to a
chloride ligand.

The majority of alkyl complexes of FeII and CoII, which
have been well-characterized, contain cyclopentadienyl
ligands orπ-acid supporting ligands (such as CO, PR3, or
bipyridine).26 To our knowledge, the simplemonodentate
arylamido ligand system has not been reported to be effective
in the stabilization of iron(II) and cobalt(II) methyl com-
plexes. Mixed methyl-arylamide complexes of FeII and CoII

are particularly rare. Recently, a number of coordinatively
and electronically unsaturated iron(II) and cobalt(II) methyl
complexes supported by “tetrahedral-enforcing” borato ligands
have been reported by several research groups led by
Parkin,20 Peters,21 Theopold,22 and Riordan,23 respectively.
Holland and co-workers have also reported three-coordinate
methyl complexes of FeII and CoII, which were supported
by a sterically demanding bidentate diketiminate ligand.24 It
is noteworthy that the bulky “tetrahedral-enforcing” borato
and chelating diketiminate supporting ligands can provide a
rigid structural framework, which may enhance the stability
of the corresponding methyl complexes.

Apart from the trimethylsilyl-substituted L1 ligand, we
have also investigated the coordination chemistry of the
closely related N-alkylated [N(CH2But)(C6H3Pri2-2,6)]- (L2)
ligand toward FeII and CoII ions.27 Because tmeda forms part
of the steric protection around the metal center in the
monoamido complexes1 and 2, it was expected that the
absence of tmeda in the reaction mixture may facilitate a
complete anion metathesis reaction of 1:2 MCl2/lithium
amide. Therefore, in an effort to synthesize bis(amido)
derivatives, we treated anhydrous FeCl2 with 2 equiv of the
tmeda-free lithium salt [Li(L2)(THF)2] in toluene (Scheme
2).

Interestingly, a red crystalline complex was isolated, and
both X-ray data and elemental analysis indicated that the
product is the two-coordinate iron(II) bis(arylamide)5
(Figure 2).25 Complex5 conforms closely to an idealized
C2 molecular symmetry, with the FeII ion being coordinated

to a pair of monodentate L2 ligands. It is noteworthy that
the FeII center in5 is protected from the surroundings by
the neopentyl and isopropyl groups of the two L2 ligands.
The Fe-N distance of 1.842(2) Å in5 is slightly shorter
than those reported for other iron(II) bis(amide) complexes,
namely, 1.896(2) and 1.916(2) Å for [Fe{N(SiMenPh3-n)2}2]9

and 1.938(2) Å for [Fe{N(Mes)(BMes2)}2] (Mes ) 2,4,6-
Me3C6H2).10 The next-closest atoms to the FeII center in5
are C1 and C1A, which are located at ca. 2.728 Å from the
metal center. The N-Fe-N angle [168.8(2)°] in 5 has a
minor deviation from linearity, which is similar to those
observed for [Fe{N(SiMenPh3-n)2}2]9 and [Fe{N(Mes)-
(BMes2)}2].10

In summary, themonodentatearylamido ligands [N(R)-
(C6H3R′2-2,6)]- [R ) SiMe3, R′ ) Me (L1); R ) CH2But,
R′ ) Pri (L2)] have been shown to be promising candidates
for the stabilization of electronically and coordinatively
unsaturated FeII and CoII complexes, namely, the methyl-
arylamide complexes [M(L1)(Me)(tmeda)] [M) Fe (3), Co
(4)] and the two-coordinate iron(II) bis(arylamide) [Fe(L2)2]
(5). Further studies on the coordination chemistry of the
present arylamido ligand system with other late-transition-
metal ions and a detailed investigation on the reaction
chemistry of the corresponding metal complexes are currently
in progress in our laboratory.
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Scheme 2

Figure 2. Molecular structure of5 (30% thermal ellipsoid). Only one of
the two orientations of the disordered neopentyl group is shown for clarity,
Selected bond lengths (Å) and angles (deg): Fe1-N1 1.842(2), N1-C1
1.437(4), N1-C13 1.46(1), N1-Fe1-N1A 168.8(2), C1-N1-C13 111.1-
(5), C1-N1-Fe1 112.0(2), C13-N1-Fe1 136.1(4).
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