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Metal complexes of dinitrogen are usually formed from low-
valent precursors. For example, the two known lanthanide
complexes of this highly discriminating ligand are derived from
Sm(ll) starting materials. For the actinide elements, no dinitrogen
complexes have been detected despite the availability of coordi-
natively unsaturated trivalent uranium compounds such fsl{U
(SiMes),} 5]%2 and the cyclopentadienyls {b)5-CsH4(SiMes)} 5] and
[U(%>-CsMeqH)3] which form adducts with carbon monoxide.

We have reported that reduction of tetravalent [U(§@I] (1)
[NN’3 = N(CH,CH,NSiBUMe,);] gives the mixed valence species
[{U(NN'3)}»-u-Cl] (2) (Scheme 1}. This latter complex can be Figure 1. Thermal ellipsoid plot of the molecular structuredofhydrogen
used as a source of the trivalent U(NNfragment giving, for atoms omitted).
example, the pentavalent imido complex [U(NXNSiMes)] on . .
reactign with IC;rimethylsilyl azide. VF\)Ie h[ad( also notic]ed that Scheme 1. Synthetic Route tat (R = SiBUMe,)
exposure of purple pentane solutions2ab dinitrogen causes a
color change to dark red. Unfortunately we could not separate R @
the red material from the tetravalent coprodact Encouraged N " |/N/R K fil NS
by recent reports of remarkable new dinitrogen chemfsaygd 2 [ N M h— J—C'—U\—N
in particular the success of amido(metal) complexes in this@rea, r—N I/) pentane \\/ '
we set out to find a synthesis of “base-free” [U(NJI L,"‘ N s

Careful sublimation oP at 120°C and 10° mbar affords a R R
deep purple solid which we have characterizas the trivalent 1 2
complex [U(NN3)] (3).2 When a sample of purg in benzene-
ds is placed under ca. 1 atm of dinitrogen, a color change from
purple to red occurs and new peaks appear in theNMR 120°C
spectrum corresponding to a species with 3-fold symmetry on 10® mbar 1
this time scale. Increasing the pressure to slightly above 1 atm

R
\/\N/ N

N\

leads to essentially complete conversion to this new species. When R RN R R
the sample is freezethaw degassed, the intense purple color is \ N N/\\ \ N
regenerated and thél NMR spectrum of3 is again observed. RN § \ N2 L\IN\ g
So long as rigorously pure dinitrogen is used, this process may N <_///_*:9_’,‘ "
be carried out several times on the same sample with little or no \\/\ N N-"\/N\\) \\/\N
decomposition of eitheB or the new complex. Exposure of a N\ R’ R \
saturated pentane solution ®fo dinitrogen and cooling te-20 R R
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two uranium center¥. The (triamidoammine)uranium fragments In the end-on coordination mode of dinitrogen at transition
are of approximate trigonal monopyramidal geometry and are metals, two filled metalr-orbitals are utilized in M>N back-
arranged in a mutually staggered conformation as foun@for  bonding. The less commonly observed side-on mode occurs
The uranium atoms sit out of the planes defined by the three where only one metat- and oned-orbital are availablé> The
respective amido nitrogen atoms by ca. 0.84 and 0.85 A. The end-on mode is favored where possible over side-on by virtue of
apical amino N-U bond lengths of 2.555(5) and 2.601(5) A are the fact thatz-overlap is considerably more efficient than
unexpectedly short compared to those in tetravalent U{NN  Although there does not appear to be significartMr-donation
complexes (ca. 2.7 Ay and in2 [2.78(2) A]. The U-N(dini- in lanthanide complexes such as [Gpb(y2-MeCCMe)]te
trogen) bonds of between 2.39 and 2.44 A, are slightly longer Bursten has argued that, for trivalent uranium, increased 5f-orbital
than typical U-N(amido) distances of ca. 2.28 A. In contrast, extension can lead to significant covalent bonding charatter.
the Sm-N bond lengths in{Cp*,Sm} x(u-17:27%-N,)] are similar The short N-N bond length in4 suggests that it contains what
to those observed in Sm(IH)NR, compounds. The NN bond are essentially N~U o-bonds and that [U(NN)] is acting as an
length in4 of 1.109(7) A is essentially the same as that found in extremely potent Lewis acid. However, sinkes a 1:2 complex,
dinitrogen gas (1.0975 A} the dinitrogen ligand in the unobserved 1:1 intermediate [UNN

As is expected for this symmetric compléfN,-4 and**N,-4 (N2)] is clearly more basic than free dinitrogen, arguing for some
gave superimposable IR spectra. We have thus far been unablejegree of U-N, back-bonding. Nevertheless, this interaction is
to obtain reliable Raman spectra of these isotopomers. The UV/evidently small. We suggest that the preference for side-on over
visible spectrum oft is virtually indistinguishable from that of  end-on bonding may be explained on the basis that the dinitrogen

3, with intense broad bands typical of trivalent uranium com- z orbital is a bettew-donor than thes, to trivalent uranium.
plexest® Similarly, the solution magnetic susceptibility df
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From these data it does not appear that coordination of (to P.R.).
dinitrogen to3 leads to an increase in the valence number (formal

oxidation state) of the uranium centers. In contréd, NMR Supporting Information Available: Tables of crystal data, structural
spectroscopic data fo{ Cp*,Sni,(u-1:27?-N,)] are consistent refinement, atomic coordinates, bond lengths and angles, and anisotropic
with the presence of Sm(lIf¢ Similarly, [{ Mo(NN'3)} 2(u-1:1n1- displacement parameters fdr(10 pages). See any current masthead
N,)] contains a diazenido (") ligand and tetravalent molyb-  page for ordering and Internet access instructions.
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