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Abstract: For the first time, the capture of the planar
antiaromatic parent benzene dianion in between two
trivalent rare earth (RE) metal cations (REIII), each
stabilized by two guanidinate ligands, is reported. The
synthesized inverse-sandwich complexes [{(Me3Si)2NC-
(NiPr)2}2RE]2(μ-η6 :η6-C6H6), (RE=Y (1), Dy (2), and
Er (3)) were crystallized from aprotic solvents and
feature a remarkably planar parent benzene dianion,
previously not encountered for any metal ion prone to
low or absent covalency. The �2 charge localization at
the benzene ligand was deduced from the results
obtained by single-crystal X-ray diffraction analyses,
spectroscopy, magnetometry, and Density Functional
Theory (DFT) calculations. In the 1H NMR spectrum of
the diamagnetic Y complex 1, the equivalent proton
resonance of the bridging benzene dianion ligand is
drastically shifted to higher field in comparison to free
benzene. This and the calculated highly positive Nu-
cleus-Independent Chemical Shift (NICS) values are
attributed to the antiaromatic character of the benzene
dianion ligand. The crucial role of the ancillary guanidi-
nate ligand scaffold in stabilizing the planar benzene
dianion conformation was also elucidated by DFT
calculations. Remarkably, the planarity of the benzene
dianion originates from the stabilization of the π-type
orbitals of the d-manifold and compression through its
strong electrostatic interaction with the two REIII sites.

Introduction

Aromaticity is a core principle in chemistry with extensive
applications resulting in a significant body of research
devoted to developing a deeper understanding of this
property. Accordingly, approximately two-thirds of all
known molecules are aromatic or consist of aromatic rings.[1]

The archetypal example of an aromatic compound is
benzene whose highly delocalized electronic structure,
enhanced thermodynamic stability, and bond length equal-
ization has been an area of intrigue since Kekulé’s dream of
a snake biting its own tail.[2] The seminal formalism of
predicting the aromaticity of a system was provided by
Hückel suggesting that planar π-systems are stabilized
(aromatic) when they possess 4n+2 π-electrons and destabi-
lized (antiaromatic) when they possess 4n π-electrons.[3]

Since then, the concept of aromaticity has been expanded to
describe systems with enhanced stability, including organo-
metallic-,[4] metal-,[5,6] and semimetal-clusters.[7]

Notably, sandwiching benzene between two electropos-
itive metals in an anti-coordination mode, stabilizes various
formal charges of the π-system spanning from 0 (6π-
electrons), �2 (8π-electrons) to �4 (10π-electrons); Fig-
ure 1.[8–11] Since the discovery of an inverse-sandwich com-
plex in 1983 (Figure 1, left, top),[12] complexes of this class
have garnered a great deal of interest due to their unique
electronic characteristics and bonding. The symmetric match
of the highest occupied molecular orbitals of the reduced
species and the metal-based d-orbitals result in the gener-
ation of both π and δ interactions. However, the differing
degrees in metal-arene covalency and charge delocalization
allow for numerous metal–arene charge combinations,
rendering an assignment of the formal oxidation states in
complexes with bridging arene units difficult.[13]

Innate to an aromatic compound, planar geometries
maximize the overlap of the atomic p-orbitals of the π-
system. This interaction is highly stabilizing for aromatic
systems but highly destabilizing to antiaromatic systems.[14]

Hence, deviations from planarity frequently occur for arene
compounds with additional electronic charges to accommo-
date the surplus of negative charge residing on the arene.
The resulting expansion of the arene ring, and ring
puckering has been attributed to partial occupation of the
arene’s π* molecular orbitals combined with both first and
second order Jahn–Teller distortions. Herein, we report the
first isolation of a planar parent benzene dianion with any
s-, p-, d-, or 4f- metals, which is stabilized by two rare earth
(RE) metal centers adopting an anti-conformation with
respect to the bridging ring.

Results and Discussion

The first guanidinate benzene-bridged RE metal complexes
[{(Me3Si)2NC(NiPr)2}2RE]2(μ-η6 :η6-C6H6) (RE=Y (1), Dy
(2), and Er (3)) were synthesized through the chemical
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reduction of the parent halide-bridged complexes
[{(Me3Si)2NC(NiPr)2}2RE(μ-Cl)]2 with 20 molar equiv. of
KC8 in benzene over the course of 12 hours (eq. 1, Figure 2).
After removal of insoluble material, the resulting red
colored solutions were evaporated to dryness to give red
and orange solids which were extracted with n-hexane.
Yellow, red, and orange crystals suitable for single-crystal
X-ray diffraction analysis of 1, 2, and 3 were grown from
concentrated n-hexane solution at �35 °C in 24, 20, and
26% crystalline yields, respectively.

Typical of an inverse-sandwich complex, the molecular
geometry introduces several possibilities regarding the
delocalization of charge: 1) two trivalent rare earth ions and
a bridging (C6H6)

2� unit; 2) two divalent rare earth ions and
a neutral arene unit; 3) A mixed-valent complex with either
one divalent and one trivalent RE ion or two RE ions with a
formally assigned 2.5 oxidation state, where in either case
the metal centers are bridged by a benzene monoanion. In
general, inverse-sandwich complexes with anionic bridging
arenes feature considerable torsion of the central arene unit
(Supporting Information, Table S1). The highly Lewis acidic
lanthanide ions can also interact with the face of neutral

arenes in a η6-fashion.[15] One proposed mechanism for the
formation of complexes of this class traverses through direct
metal-metal bonds, emerged from reductions of halide-
containing complexes.[16,17] Recently, a similar synthetic
route led to molecules composed of tetraanionic bridging
benzene units.[8–10] Bulky guanidinate ligands provide suffi-
cient stabilization of metal cations to foster the generation
of metal-metal bonds with metals in low, hence, reactive
oxidation states under reductive reaction conditions.[18]

The sterically cumbersome nature of such ancillary
ligand scaffolds protects metals from coordination to solvent
molecules, yet the metal-metal bond activates small mole-
cules through electron transfer.[18,19] Guanidinate ligands
attached to RE ions have yielded complexes that are either
relevant for single-molecule magnetism,[20–22] or viable to
construct multimetallic compounds with bridging redox-
active ligands.[23,24] In addition, amidinate anions that are
electronically and structurally similar to guanidinates are
able to stabilize the highly reactive divalent oxidation state
of both Tb and Dy.[25]

As the ionic radii of Y, Dy, and Er are quite similar (Y=

1.019 Å, Dy=1.027 Å, and Er=1.004 Å, CN=8)[26] and the

Figure 1. (left) Examples of inverse-sandwich complexes bearing various charged parent benzene units. (right) Molecular orbital diagram of
benzene. The orbitals highlighted in green are the lowest unoccupied molecular orbitals (LUMOs). The corresponding reduced π ligand can
participate in π or δ interactions with metal-based d orbitals, owing to the good match in orbital symmetry.
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topology of the structure is nearly identical, one would
expect similar unit cells. However, the three complexes
crystallize in different unit cells (Supporting Information,
Table S3). In all cases, the primary coordination sphere of
each metal center comprises two bidentate guanidinate
anions and the face of the bridging (C6H6)

2� unit binds in an
η6-fashion. Fascinatingly, the bridging benzene unit remains
completely planar (Figures 2 and S11).

In all cases, the intermetallic RE···RE distances of
4.515(1) Å (Y, 1), 4.569(1) Å (Dy, 2), and 4.513(1) Å (Er, 3)
exceed the sum of the ionic radii of the two metal centers
(�{REIII}2 (each RE CN=8): 2.038 Å (Y), 2.054 Å (Dy), and
2.008 Å (Er)). The guanidinate anions coordinate asym-
metrically to the metal centers with RE�Nguan distances
ranging from 2.340(2)–2.429(2) Å, 2.324(1)–2.478(1) Å, and
2.338(1)–2.420(1) Å, for 1, 2, and 3, respectively. In all cases,
the range of these interatomic distances is slightly larger
than those observed for the parental halide-bridged com-
plexes [{(Me3Si)2NC(NiPr)2}2RE(μ-Cl)]2 (RE=Y: 2.326(4)–
2.388(4) Å, RE=Dy: 2.334(4)–2.422(4) Å, and RE=Er:
2.300(2)–2.409(1) Å.[20,24] The comparable RE�Nguan intera-
tomic distances are suggestive of trivalent RE metal cations
as a divalent oxidation state typically corresponds to an
increase in ionic radius of nearly 0.1 Å.[27]

The interatomic RE�Carene distances are inequivalent
and span from 2.662(2) to 2.702(2) Å, from 2.685(3) to

2.711(3) Å, and from 2.645(7) to 2.689(6) Å in 1, 2, and 3,
respectively. These distances are shorter than the La�Carene

interatomic distances of 2.75(1)–2.79(1) Å found in [K(18-c-
6)][(Cptt

2La)2(μ-η6 :η6-C6H6)] (18-c-6=18-crown-6;
Cptt

=C5H3(CMe3)2), which is composed of divalent La ions
and a (C6H6)

� bridging monoanion, Figure S2.[28] Hence, the
discrepancy in interatomic distances may be attributed to
the difference in ionic sizes and oxidation states.

The charge of the bridging arene within inverse-
sandwich complexes may be interpreted through scrutinizing
the interatomic C�C distances. The successive population of
the formally π* (e2u) orbitals results in an substantial
elongation due to an increased antibonding character.[29] In
the singlet ground state, the interatomic C�C distances are
inequivalent, corresponding to a compressed cyclohexadie-
nediide electronic structure. By contrast, in the triplet state,
the C�C distance remain equivalent, and the benzene unit
adopts a D6h geometry. Typically, the compressed cyclo-
hexadienediide electronic structure corresponds to signifi-
cant ring puckering resulting in a pseudo C2v boat conforma-
tion. In the case of 1, 2, and 3, the interatomic C�C
distances are inequivalent and engender two categorically
different groups (Figure S11) consistent with the description
of a quinoidal structure displaying two short (1.373(3) Å (1);
1.375(4) Å (2) and 1.358(8) Å (3)) and four long C�C bonds
(1.451(1)–1.490(3) Å; 1.430(4)–1.496(4) Å; and 1.437(9)–
1.478(10) Å for 1, 2, and 3, respectively). Overall, a
significant geometric distortion arises relative to free
benzene (av. C�C=1.397(9) Å),[30] suggestive of negative
charges residing at the para-positions which is typical of a
cyclohexadienediide-type electronic structure.[29] Two of the
endocyclic C�C�C angles of 117.2(2), 118.4(2), and 117.8(5)°

for 1, 2, and 3, respectively, are identical and slightly
narrower relative to the four other identical angles
(121.4(2)° (1); 120.8(8)° (2); and 121.1(8)° (3)). Notably,
mononuclear complexes of La, Ce, Pr, and Nd containing a
cyclohexadienediide dianion feature a boat confirmation of
the bridging arene ring, and a k

2 :η1,η1 coordination mode.[31]

A similar cyclohexadienediide-type electronic structure
occurs in [(DIPePBDI)Sr]2(C6H6) (DIPePBDI=HC[C(Me)N-
(2,6-CH(Et)2-phenyl)]2, albeit substantially more
distorted.[32] In general, the emergence of a (C6H6)

2� moiety
impacts the C�C�C�C torsion angle considerably (see
Table S2) leading to a nonplanar bridge. Remarkably, the
bridging unit for 1, 2, and 3 remains completely planar.
Notably, the only occurrence of planar dianionic parent
benzene bridges is when paired with uranium which
emergence is rationalized through the greater covalency
enabled by the 5f-orbitals allowing stabilization through δ-
backbonding (Table S3).[33,34] Such δ-backbonding is impos-
sible for the contracted 4f orbitals, rendering the results on
hand intriguing. As YIII is innate to limited expandable d-
orbitals and lacks f-orbitals, we sought to probe its ability to
engage in covalent bonding through Density Functional
Theory (DFT) methods.

The d0 electron configuration of the YIII ion simplifies
the investigation of both the bonding situation and elec-
tronic structure through DFT. Because of the large compu-
tational cost associated with the rotation of the ancillary

Figure 2. Structure of [{(Me3Si)2NC(NiPr)2}2Y]2(μ-η6 :η6-C6H6), 1, in a
crystal of [{(Me3Si)2NC(NiPr)2}2Y]2((μ-η6 :η6-C6H6) ·C6H14 with thermal
ellipsoids drawn at the 50 % probability level. Pink, orange, blue, and
gray ellipsoids represent Y, Si, N, and C atoms, respectively. Hydrogen
atoms have been omitted for clarity. The structures of 2 and 3 are
shown in Figures S6–S9. Selected interatomic distances (Å) and angles
(°): Y�Nguan=2.340(2)–2.429(2); Y�CArene=2.662(2)–2.702(2);
Y···Y=4.515(1); Cguan�Y�Cguan=121.0(6); Dy�Nguan=2.324(1)–2.478(1);
Dy�CArene=2.685(3)–2.711(3); Dy···Dy=4.569(1);
Cguan�Dy�Cguan=120.3(7); Er�Nguan=2.338(1)–2.420(1);
Er�CArene=2.645(7)–2.689(6); Er···Er=4.513(1); Cguan�Er�Cguan=

121.5(2).
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trimethylsilyl groups, a simplified structure of 1 was
considered where the SiMe3 groups of the guanidinate ligand
were replaced by CH3. Owing to the ambiguity of the spin-
state of the bridging benzene unit, two different spin
multiplicities were considered when performing geometry
optimizations. The geometry of the resulting complex,
[{Me2NC(NiPr)2}2Y]2(μ-η6 :η6-C6H6), henceforth referred to
as 1’, was optimized as both an open–shell triplet and singlet
employing six different functionals. Further computational
details are provided in the Supporting Information. Compar-
ison of the optimized coordinates with the crystallographi-
cally determined structure reveals that the hybrid exchange–
correlated functional uCAMB3LYP[35] and singlet multi-
plicity best reproduced the experimental results (Tables S6–
S10). The highest occupied molecular orbital (HOMO) is
best described as a δ bond between each metal centered 4d
orbital and the π*-orbital of the bridging benzene moiety.
The lowest unoccupied molecular orbital (LUMO) com-
prises the π-orbitals of the bridging benzene unit and d
orbitals of the metal (Figure 3). 1’ was investigated through
a natural localized molecular orbital (NLMO)[36,37] analysis,
to provide insight into the bonding situation between the
arene–bridge and metal ions (Table S12). The interactions
are found within the second–order perturbation analysis,
indicative of an ionic bonding situation. The strongest
interactions (24.72 and 24.45 kcalmol�1) stem from dona-
tions arising from the p orbital-centered lone pairs of the
nucleophilic carbons into the yttrium–based lone valencies,
consistent with the compressed cyclohexadienediide con-
formation of the dianionic benzene ring. Smaller, but still
significant stabilization energies (1.26–11.65 kcalmol�1) are

additionally observed from donations originating from the
C�C σ- and π-bonds. The localization of the anionic charges
can also be monitored through the calculated charge at each
of the carbon atoms of the benzene ligand.

To probe the aromaticity of the bridging benzene unit,
Nucleus–Independent Chemical Shift (NICS) calculations
were performed. Negative NICS values are indicative of
aromaticity, whereas positive values suggest antiaromaticity.
Calculations of this type have been carried out on similar
complexes including [Gd2(BzN6�Mes)]2� where the 1,3,5-
tris[2’,6’-(N-mesityl)dimethanamino-4’-tert-butylphenyl]ben-
zene (BzN6�Mes) bridging unit exhibits Baird aromaticity.[38]

The magnetic shielding tensors were calculated at the
geometric center as well as the axis perpendicular to the ring
plane of the bridging benzene unit. The NICS(0) value of
50.35 ppm (Figure 4) calculated at the center of the anion
benzene unit implies antiaromatic character,[39] in accord-
ance with the suspected cyclohexadienediide electronic
structure.

The energy difference between the triplet and singlet
spin states of benzene dianions is small and postulated to be
thermally accessible.[16,32] A triplet spin state causes an
equilibration of the interatomic C�C distances, correspond-
ing to a Baird aromat.19 To assess any structural trans-
formations with elevated temperature, a variable-temper-
ature single-crystal X-ray diffraction experiment was
undertaken where the crystal structure of 1 was measured at
temperatures spanning from 100 to 220 K (Figures S10 and
S12). A scrutiny of all collected crystallographic information
revealed insignificant alterations to the interatomic C�C
distances, indicative of selective population of the singlet
state over the entire probed temperature range.

Topologically similar RE metal complexes containing
ligands such as cyclopentadienyl derivatives exhibit substan-
tial ring strain engendering a nonplanar conformation of
bridging arene anions. To assess the role of the ancillary
ligand scaffold, the geometry of the hypothetical molecules
[(Cp’2Y)2(μ-η6 :η6-C6H6)]

n� (Cp’=C5H4(SiMe3); n=0, 2) and

Figure 3. Calculated frontier orbitals of [{Me2NC(NiPr)2}2Y]2(μ-η6 :η6-
C6H6), 1’, with the uCAMB3LYP functional and def2-TZVP basis set. See
Supporting Information for details. All isovalues were set to 0.4.

Figure 4. Plot of the NICS values for [{Me2NC(NiPr)2}2Y]2(μ-η6 :η6-
C6H6), 1’, measured �2 Å from the centroid of the ring plane in the
C6H6 moiety in 0.1 Å intervals.
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[({(Me3Si)2NC(NiPr)2}2Y)2(μ-η6 :η6-C6H6)]
n� (n=0, 2, 4) were

optimized as singlets, where the relevant computational
details are provided in the Supporting Information. The
predicted geometries of all molecules are depicted in
Figure S37. The identity of the ancillary ligand plays a
significant role in the observed planarity of the bridging
benzene unit, largely owing to the relative energies of the Y
d-manifold.

The d-orbital splitting pattern has also been used to
rationalize the difference in electronic configuration of a
series of divalent RE metal complexes.[40] Similarly to the
tris-cyclopentadienyl series of Y complexes, which possesses
a lowest energy dz

2 orbital,[41] a lone valance of the metal-
locene motif in [(Cp’2Y)2(μ-η6 :η6-C6H6)] is dz

2 in character
and resides perpendicular to the plane defined by the metal
center and centroids of the cyclopentadienyl ring. Owing to
the asymmetry of the complexes, the crystal field splitting of
the Y centers in [(Cp’2Y)2(μ-η6 :η6-C6H6)] are inequivalent
and thus, have different electronic contributions. For one
center, two metal-based orbitals of appropriate symmetry
form a σ-type bonding interaction with lone pairs of the
bridging arene (9.77 and 9.83% Y). Notably, the crystal field
splitting of the ancillary guanidinate anions only allows for
ionic bonding interactions between the metal and bridging
benzene unit, likely owing to the differing crystal field.

The electronic absorption spectra of 1, 2, and 3 closely
resemble and exhibit three main absorption bands at
3.6×104 cm�1, 3.1×104 cm�1, and 2.4×104 cm�1 (Figure 5). The
similarities of the spectra imply that the predominant
transitions arise from the ancillary ligand scaffold. The
identity of the calculated transitions is provided in Ta-
ble S13. The lack of low energy transitions in the UV/Vis
spectra further confirms the metal centers in 1, 2, and 3 to
be trivalent cations, as the presence of such transitions are
commonly attributed to the divalent oxidation state of the

rare earth metals.[42,43] The 1H NMR spectrum of 1 displays
one resonance for the protons of the bridging benzene
ligand at δ=1.67 ppm, which is drastically shifted to higher
field relative to free benzene (δ=7.12 ppm, toluene-d8)

[44]

(Figure S17). The higher shielding of the equivalent protons
of the benzene ligand in 1 is attributed to the anionic charge
and the paratropic ring current, in accordance with the
antiaromatic character as suggested by the very positive
NICS values (Figure 4).

The paramagnetic metal ions DyIII and ErIII with
substantially different electron density distribution are prone
to give varying magnetic behavior when encased in the same
coordination environment. To probe this, dc magnetic
susceptibility data were collected from 2 to 300 K for 2 and 3

under 0.1, 0.5, and 1.0 T applied dc fields, respectively
(Figures 6, S21, and S22). At 1.0 T, the room temperature
χMT values of 28.54 cm3Kmol�1 and 22.01 cm3Kmol�1 for 2

and 3, respectively, are in good agreement with the expected
values of 28.24 cm3Kmol�1 and 22.96 cm3Kmol�1 for two
noninteracting DyIII and ErIII ions, respectively. A gradual
downturn in χMT occurs as the temperature is lowered for
both 2 and 3, in accordance to the depopulation of the mJ

sublevels,[45] and the absence of magnetic exchange coupling.
At weaker applied fields and as temperature is lowered, a
distinct rise in χMT is observed for 3 up to a maximum value
of 35.52 cm3Kmol�1 at 5.40 K (0.1 T). This suggests the
presence of weak exchange coupling pathways between
multiple ErIII centers, which are effectively diminished upon
the application of higher magnetic fields. Owing to the
differences in crystal packing of 2 and 3, a direct comparison
of interactions is not possible. However, the topological
similarities between the series suggests this coupling scheme
is ascribed to intermolecular dipolar coupling. This type of
interaction can control the energy levels and transition
probabilities of ErIII-based SMMs.[46,47] Notably, the closest
inter- and intramolecular Er···Er distances are 9.470(1) and
4.506(1) Å, respectively. The reduced magnetization curves
(M vs. H/T) are non-superimposable at temperatures

Figure 5. UV/Vis absorption spectra of [{(Me3Si)2NC(NiPr)2}2RE]2(μ-
η6 :η6-C6H6), (RE=Y (1), Dy (2), and Er (3)), taken in n-hexane solution.
Light blue, green, and orange lines represent experimental data for 1,
2, and 3, respectively, whereas dark blue vertical lines constitute
calculated TDDFT transitions of [{Me2NC(NiPr)2}2Y]2((μ-η6 :η6-C6H6), 1’.

Figure 6. Variable-temperature dc magnetic susceptibility data for
[{(Me3Si)2NC(NiPr)2}2RE]2(μ-η6 :η6-C6H6), (RE=Dy (2), and Er (3)),
collected under a 1.0 T applied dc field.
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ranging from 2 to 10 K, attributable to significant magnetic
anisotropy (Figures S32 and S34).

When paired with hard anionic donors that accentuate
the innate single-ion anisotropy of the DyIII and ErIII ions,
such as guanidinate anions, single-molecule magnet (SMM)
behavior can arise. SMMs are molecules which can retain
their magnetization in the absence of a magnetic field.[48]

Such molecules possess an intrinsic doubly degenerate
ground state, and when paired with an appropriate crystal
field, can exhibit slow magnetic relaxation.[49–52] For the
construction of multinuclear SMMs innate to real magnetic
memory as showcased by open magnetic hysteresis loops,
strong magnetic exchange coupling is the most effective
owing to a powerful suppression of fast relaxation
pathways.[53] This is best achieved by metal-metal bonds or
radical bridges in between metal ions.[54–57] Intriguingly,
anionic arene bridges may engender strong magnetic
communication or exchange coupling between metals,[38,58]

which is less developed. To probe the presence of SMM
behavior, the dynamic properties of 2 and 3 were explored.
2 displays signals in the out-of-phase (χM’’) components of
the magnetic susceptibility, however, the peak maximum lies
past 1000 Hz therefore prevents the determination of
relaxation times (Figure S23).

Fast magnetic relaxation pathways can be mitigated
through the application of an external magnetic field. The
magnitude of the optimal applied external magnetic field
was determined by measuring the out-of-phase χM’’ compo-
nents of the ac magnetic susceptibility from 0 to 2250 Oe
and 0 to 1500 Oe for 2 and 3, respectively. The application
of an external magnetic field was found to usher into the
emergence of χM’’ ac magnetic susceptibility signals. Under
all fields investigated, the χM’’ peak maximum of 2 remains
past 1000 Hz, thus prohibiting the determination of relaxa-
tion times (Figure S25).

However, 3 displays χM’’ signals under the application of
a 750 Oe applied dc field from 1.8 to 2.4 K. Here, the
extraction of the relaxation times proceeded from the fits of
the Cole–Cole plots employing the program CCFit2,[59]

Figure S29, which were subsequently fit to a generalized
Debye model. A satisfactory fit of the experimentally
determined relaxation times was achieved by considering an
Orbach relaxation process: ln tð Þ ¼ ln toð Þ þ

Ueff

kBT
: The best fit

afforded fitting parameters of Ueff=14.0(3) cm�1 and τo=
9.6(1) x 10�8 s. Albeit no benzene-bridged Er SMM is known
for comparison, the obtained values are similar to the few
other erbium-based SMMs featuring an inverse-sandwich
molecular structure such as [(NNTBS)Er]2(μ-biphenyl)[K(18-
crown-6)]2 [NNTBS

=1,1’-Fc(NSitBuMe2)2] (Ueff=17.4 cm�1;
τo=4.7×10�6 s).[60]

Conclusions

In conclusion, the peerless rare earth inverse-sandwich
complexes [{(Me3Si)2NC(NiPr)2}2RE]2(μ-η6 :η6-C6H6), (RE=

Y (1), Dy (2), and Er (3)) with guanidinate scaffolds at the
REIII centers and a remarkably planar bridging benzene
dianion ligand were isolated and unambiguously character-

ized. This is simultaneously the first report of a planar
bridging parent benzene unit for any compound composed
of s-, p-, d-, or 4f-metal ions. In these complexes, the formal
�2 charge and antiaromatic character has been ascribed to
the bridging benzene ligand based on bond length analysis,
spectroscopy, SQUID magnetometry, and computations.
The striking planarity of the benzene dianion originates
from the stabilization of the π-type orbitals of the d-
manifold and compression through its strong electrostatic
interaction with the two REIII sites. Interestingly, computa-
tional results suggest that the planarity of the parent
benzene dianion cannot occur for classical organometallic
ligand scaffolds such as ancillary cyclopentadienyl anions,
further emphasizing a stronger stabilizing effect of guanidi-
nate ligands to rare earth metal ions. The ongoing study has
huge ramifications for the in situ access of highly reactive
low-valent RE ion species stabilized by guanidinate scaffolds
and their reactivity towards substrates. This may pave the
way for unprecedented compounds innate to elusive types of
reduced substrates beyond the benzene example in the
future.
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mentary crystallographic data for this paper. These data can
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