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Lanthanide chemistry is one of the most rapidly developing
areas of organometallic chemistry because of its potential
relevance to catalysisLanthanide alkyls and hydrides have
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new samarium complex represents the first example of a lan-

thanide metal bound to the dianionic methandiide ligand environ-

ment provided by the bis(iminophosphorano)methane system.
Complex2, [Sm{ C(PhP=NSiMe;)>-«3C,N,N} (NCy,)(THF)],

recently attracted considerable interest as single-component olefing yellow air-sensitive crystalline solid, was obtained when 1 equiv

polymerization catalysts and reagents for organic syntAdsast

of H,C(PhP=NSiMes), 1'® was added to a toluene solution of

of these complexes are stabilized by cyclopentadienyl and relatedsamarium tris(dicyclohexylamid€)under an argon atmosphere
ligands. The only known carbene complexes of lanthanide metals (scheme 1). Both of the methylene protons are removed and

are the adducts of the neutral carbene ligaghéiswhereas
extensive transition metal carbene chemistry is knéWe report
herein a novel, non-Cp, samarium compound containing a metal

dicyclohexylamine is eliminatet,in parallel to our results with
the Group 4 metalsA few examples of the double deprotonation
of the P-CH,—P backbone have been structurally established in

of the methylene backbone of the bis(iminophosphorano)methanenowever, these complexes are bi- and trimetallic bridged com-

ligand. This extension to the lanthanide group continues our
study 12 of metal bis(iminophosphorano)methane complexes. The

T X-ray Structure Determination Laboratory.

plexes in contrast to the present monomeric samarium complex.
The complex is paramagnetic, so the NMR resonances are
broad as expected; th&P NMR spectrum foR consisted of one
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ppm with respect to the free ligand value. The proton NMR for
complex2 did not show a methylene resonance for thed®,—P
backbone, indicating that the ligand has been doubly deprotonated.
No 3C{*H} NMR signal was observed for the quaternary®-P
carbon atom despite trials with long acquisition periods, possibly
because the signal is broadened due to the presence of paramag-
netic samarium nuclei. CompleR is stable under an argon
atmosphere at room temperature in aromatic solvents for extended
periods of time; however, it decomposes upon thermolysis
(toluene solvent at 120C) to give intractable compounds.
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(NCy,)(THF)] 22* was confirmed by X-ray crystallography. Two
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Figure 2.
Figure 1. (a) An ORTEP?view of [Sm{ C(PhP=NSiMe;),-«3C,N,N}- well as other lanthanides. The StN bond distances to the

(NCy,)(THF)] 2 showing the atom labeling scheme. The hydrogen atoms hosphinimine nitrogen atoms are longer than the-Shbond

have been removed for clarity and the remaining atoms are represente istance to the nitrogen atom of the dicyclohexylamido group

by Gaussian ellipsoids at the 20% probability level. Selected interatomic ;. _ . .. P -
distances [A] and angles [deg] are as follows: -SB{1) — 2.467(4), indicating that the imine groups are best described as neutral donor

- _ _ substituents.
gm_—lc\l)(i)2—47262139)9'(3()i)_spna;\£2% g322($49§(“1)7¢c5(f;§(f)6;1(24)2}36(‘2;‘)' The bond distances within the ligand framework in comex
c@) = 1.6'66(4) |’=>(2}N(2) _ 1.626(4) ' N(1}Sn~rN(é) _ 12’0.6(1) are considerably altered in comparison with the related values in

N(1)—Sm—C(1) = 66.2(1), N(2}-Sm—C(L) = 65.8(1), P(l} C(1)~P(2) fr_ee bis(iminophosphorano)methane I|gaﬁﬁ§:the P=N bond
=138.0(3), N(1}-P(1)-C(1) = 107.5(2). (b) A side view of the central  distances are elongated and the endocycti€ond distances
plane of2. are significantly shorter; however, the exocyclie ® distances
are unaffected. The-RFC—P bond angle 138.0(3)s considerably
widened compared to the corresponding values ig@H{ PhhP=
N(p-tolyl)} > (112.39(19))** as well as in HC{ Cy,P=NSiMes} »
(117.41(129).%> These factors suggest that there is a delocalization
of & electron density within each four-membered metallocylic
ring, arising from conjugation of SsmC and P=N bonds which

ORTEP? views of complex2 along with selected bond lengths
and bond angles are shown in Figure 1. The core structure consist
of two nearly planar, fused four-membered rings with a-Sm
C(1) shared edge. The two four-membered rings form an open
book with a dihedral angle of 37.71)intramolecular chelation -
of two trimethylsilyliminophosphorane units completes the co- €@ be represented as shown in Figure 2. o
ordination around the samarium. The samarium to carbon bond 1€ bis(iminophosphorano)methandiide ligand generated in situ
distance] Sm—C(1) = 2.467(4) A is considerably shorter (10%) by amine elimination y|g|ds a stable complex with samarium with
than the average Srearbon distancés {average 2.743 A, a carbene structure. This _cor_npl_ex represents the first example of
median 2.738 A, which indicates multiple bond character & lanthanide bound to a dianionic carbene ligand system. Further

between the samarium and carbon atom and hence this specieStudy Of this complex is underway.
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