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Discussions of bonding in the organometallic chemistry of Scheme 1

uranium have appeared with increasing frequency since the seminal
description of uranoceri€’ Delta bonds have been proposed to play
a key role in stabilizing inverted sandwiches comprised of two
uranium atoms bridged by a cyclic aromatic hydrocarbon ligand.
Examples to date of such inverted sandwiches involve benzene,
toluene? or cycloheptatrienylas a planar symmetrical bridging
group. An ancillary ligand capable of supporting a broad range of
arene-bridged compounds was targeted to facilitate structural and
spectroscopic comparisons as a function of the bridging ligand. This
communication reports the chemistry of a uranium trisketimide
fragment that has allowed for the isolation of unique naphthalene-
and cyclooctatetraene-bridged diuranium complexes.

The previously described systemC;Hg)U,(N['BU]Ar) 4 (Ar =
3,5-GHsMe;, 1,-u-C;Hg)® evinces a two-legged piano stool
coordination environment at uranium, dNeert-butyl anilide ligand
having been stripped from each uranium center during conversion
from the uranium trisamide precursor, IU{BI[I]Ar)s.> Since the
synthesis involved treatment with excess L@ the neat arene
solvent, it is presumed that the stripped ligand was lost as its
potassium salt. The new ketimide ligand (N&if]Mes, Mes=
2,4,6-GH,;Me3) employed in the present study allows for retention
of three supporting ligands per uranium, giving rise to a three-
legged piano stool geometry, and it allows also for incorporation
of potassium ions as tight ion pairs. A further advance accorded
by the implementation of ketimide ligandis the ability to use
dimethoxyethane (DME) solvent and stoichiometric amounts of a

particular desired hydrocarbon ligand, naphthalene, in the present

study.

Reaction of readily available L[DME),® with KNC['Bu]Mes
in DME led to the isolation of dark green-brown IU(DME)(NC]
Bu]Mes) (2-I-DME), in 30% vyield? A single-crystal X-ray
diffraction study of2-I-DME revealed that a molecule of DME
coordinates to the uranium center in the pocket formed by the
mesityl groups. The observed near-linear UNC angles (average
168.2(8%)1° are suggestive of significant bonding between
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nitrogen and uranium, as are the UN distances, which are shorterlonger bonds are registered to the two carbon atoms fusing the two

on average by ca. 0.1 A than those observed for related uranium
amides®®

Treatment of2-I-DME with 4 equiv of KG and 0.5 equiv of
naphthalene in DME allowed the isolation of a naphthalene-bridged
compound, K(u-15,175-C1oHg)[U(NC[Bu]Mes)], (K -2o-u-C1oHs,
Scheme 1) in 60% yield as a dark brown powder.

The most interesting structural feature of this compound is the
coordination modeu-7%7®, of the bridging naphthalene to the
uranium centefd (Figure 1), reminiscent of the coordination mode
of toluene in compound,-u-C;Hg. The twelve U-C distances
are quite short, varying from 2.565(11) A to 2.749(10) A. The

* Corresponding author. E-mail: ccummins@mit.edu.

7660 m J. AM. CHEM. SOC. 2002, 124, 7660—7661

six-membered rings, a fact understandable inasmuch as the LUMO
of naphthalene lacks any orbital contributions from these atéms.
The C-C distances in the bound ring are regular and not
alternating (average of 1.443(6) A), consistent with the aromatic
character expected for that ring, while in the pendant ring a diene-
like character is suggested by bond alternation (1.470(16), 1.319-
(17), 1.467(18) 1.381(15), and 1.395(15) A). Each potassium ion
is clasped by a complement of two mesityl rings, the pendant portion
of the naphthalene ligand, and two ketimide nitrogen atoms in a
side-on fashion. Complexation of the potassium ions in this way
provides them with a near-spherical shroud of electron density,
revealing [2,-u-C10Hg]?~ to be an excellent alkali-metal cation
receptor. Furthermore, internalizing the positive ions permits
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Figure 2. For both complexes f-C1oHg)U2(NCH2)s]?~ and [(«-CgHg)U2-

Figure 1. Structural drawings df -2,-u-C10Hs (left) and2,-u-COT (right) (NCHy)g], electrons 58 are involved in covalerrf; interaction_s between
with thermal ellipsoids at the 35% probability level. Methyl groups have the metals and the ring, the electrons being numbered in sequence of
been omitted for clarity. decreasing energy. Calculations were spin unrestricted such that the orbital

containing electron 5 is pictured at the left fop{CioHg)U2(NCH2)g]?~

the system to present to its exterior solely lipophilic residues, a9 at the right for [f-CgHg)Uo(NCH)q].

accounting for the observed high solubility in hydrocarbon sol-
g g y y character) exist for samarium, europium, and ytterbliif@om-

vents® It is worth mentioning that neither the uranium nor the : .
poundsNa-2-COT and2,-u-COT (see the Supporting Information

potassium centers retain DME as a coordinated solvent molecule.f . d details) h b I hically ch
The U-N distances are elongated by about 0.1 A with respect to for pictures and detalls) have been crystallegraphically character-

those in precursa2-I-DME , consistent with an increase in formal ized. The ;J—Car;ned!sta_mce |nhc?‘m|pounﬂ2-,u-COT '; IongerHon
negative charge (decrease in oxidation state) at uranium. average than that in its naphthalene counterpa;u-CaoHs
The corresponding sodium derivative, &47%7°-CrHg [UNC[- (2.822 vs 2.634 A), in accord with bonding considerations (Figure

BuJMes]> Nay-2,u-C1oHg, Was obtained as dark green-brown 2) that indicate poorer covalent overlap in the former.
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