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Amido complexes of Mo(II) allyl carbonyl fragments containing
monodentate amido ligands, prepared by reaction of suitable chloro
precursors with potassium amides, react (for the N(H)(p-tolyl)
derivative) with tetracyanoethylene to give a 1-azaallenylidene
complex.

The strong electrophile tetracyanoethylene (TCNE) reacts
with organic amines undergoing the sequential replacement
of two CN groups to afford 1,1-diamino-2,2-dicyanoethyl-
enes.1 The reactivity of TCNE toward N-metalated amines,
i.e., amido complexes, has not been studied. Coordination
compounds containing polycyanoethylene moieties, which
could be envisaged as products, have attracted considerable
attention.2 Amido complexes may show an enhanced reactiv-
ity compared with free amines as a result ofπ conflict
between the nitrogen lone pair of the amido ligand and filled
metal d orbitals.3 However, in most stable amido compounds,
this reactivity is mitigated byπ donation from the amido
nitrogen to empty d orbitals, by steric hindrance due to bulky
ancillary ligands, or by both factors.4

We recently found that the reaction of [MoCl(η3-allyl)-
(CO)2(phen)] (phen) 1,10-phenanthroline) complexes with

NaOMe affords stable yet highly reactive alkoxo complexes,5

and we thought that a similar route could be used to prepare
amido derivatives. Here we report the synthesis and structure
of new amido complexes [Mo(N(p-tolyl)R)(η3-C3H4-Me-2)-
(CO)2(phen)] (R) H or p-tolyl) and their reactivity toward
TCNE.

The reactions of [MoCl(η3-C3H4-Me-2)(CO)2(phen)] (1)
with K[NR(p-tol)] (R ) H or p-tolyl) afforded the amido
complexes [Mo(N(p-tol)R)(η3-C3H4Me-2)(CO)2(phen)]6 (R
) H, 2; p-tolyl, 3) (Scheme 1), which were characterized
by IR and NMR spectroscopy and, for3, by X-ray diffraction
(Figure 1).7
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Mg/m3, F(000) ) 1200, µ(Mo KR) ) 0.507 mm-1, reflections
collected/unique) 11944/3978 (Rint ) 0.0828); parameters, 346; final
R1) 0.0789, wR2) 0.1178 (all data), GOF) 1.010, max/min residual
electron density 0.698/-0.715 e Å-3, solution and refinement using
SHELXL.20
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As in previous reactions of chloro complexes such as1
with carbanions8 and alkoxides,5 the amide anion gives the
stereospecific Cl- substitution, in contrast with the well-
known allylic alkylation observed with malonate or other
resonance stabilized anions.9 Thus, in the molecule of the
product, the allyl and amido groups are on opposite sides of
the plane defined by the phen nitrogens and the two
carbonyls.

TheνCO IR bands of2 and3 are even lower than those of
related alkoxo derivatives,5 reflecting the strongly donating
properties of the amido groups.

The1H NMR spectra of2 between 25 and-80 °C include
a set of four phen signals, consistent either with free rotation
around the Mo-N bond or with a single rotamer possessing
a mirror plane. Since in the solid state structure of3 (Figure
1) the twop-tolyl groups are inequivalent, but only one set
of p-tolyl signals is seen in the1H NMR between 25 and
-80 °C, free rotation around the Mo-N seems more
plausible. On the other hand, free rotation can be expected
for complexes that, like2 and 3, are electron precise
considering single Mo-N(amido) bonds, and lack any steric
hindrance.10 The amido group of3 is planar at nitrogen, a
feature of most structurally characterized amido complexes.11

For electron-precise compounds such as2 and3, this fact is
interpreted as due to electron delocalization involving the
substituents of the amido ligand. In fact, lowering the
temperature causes the broadening of the AA′BB′ signal of
the p-tolyl groups of2 and 3, indicating that the rotation
around the N-(p-tolyl) bonds is being frozen, in accord with
delocalization of the lone pair on the amido nitrogen over
the aryl groups.

The chemistry of Mo(II) carbonyl complexes has been
extensively studied;12 nevertheless, amido complexes of this
type are rare. Lack of selectivity in the synthetic reactions
and the CO-labilizing effect of the amido group13 can explain
this paucity of derivatives.14

Strong electrophiles attack selectively the amido ligand
of 2. Thus, reactions with HOTf and MeI afforded [Mo(η3-
C3H4-Me-2)(NH2(p-tol))(CO)2(phen)]OTf and [MoI(η3-C3H4-
Me-2)(CO)2(phen)], respectively. The better ligating prop-
erties of I- compared with OTf- explain the different types
of products.

The tolylamido complex2 reacts with TCNE to give [Mo-
{NdCdC(CN)C(CN)(CdN(p-tol))}(η3-C3H4-Me-2)(CO)2-
(phen)]15 (4) (Scheme 2), characterized by spectroscopy and
X-ray diffraction (Figure 2).16
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geometry is like that of the precursor2) is bound to a
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Figure 1. Molecular structure and numbering scheme of3 with hydrogen
atoms omitted for clarity.

Figure 2. Molecular structure and numbering scheme of4 with hydrogen
atoms omitted for clarity.

Scheme 2
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keteniminato (1-azaallenylidene) ligand trans to the allyl
group.

The formation of this ligand can be rationalized consider-
ing TCNE insertion into the N-H bond17 of 2, giving a
tricyanovinylamine group, followed by 1,2-elimination of
HCN1 and intramolecular metal shift (Scheme 3).

The Mo-N-C-C grouping is linear (N(3)-C(32)-C(33)
) 178.5(5)°, Mo(1)-N(3)-C(32) ) 178.8(4)°). This can
be explained assuming some multiple character for the bonds
involved. The angles about C(33)18 and C(35)18 are close to
120°, suggesting sp2 character of these carbons.

Although some complexes with related keteniminato
ligands are known,19 their preparation from amido complexes
is unprecedented. The reactivity of2 and3 toward different
electrophiles is under investigation.
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