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Despite the synthetic importance and widespread use of N\
Grignard reagents, and the fact that magnesium alkyls have been Ar g

known since the middle of the 19th centdryhe chemistry of
well pharacterized simple mono_—alkyl magnesium systems iS  The reaction off-diketimine 1 (Ar = 2,61Pr,CeHg)% with
surprisingly undevelopetiindeed, it appears that only a handful  gimethylmagnesium in 1:1 molar ratio in diethyl ether proceeds
of halide-free uncharged mono-nuclear systems are known, these g the elimination of methane to form the mononuclear meth-
being based on pyrazolylboratearbazolyt or triazinyf ligands® ylmagnesium comple2 containing one coordinated ether mol-
None of these systems is formally coordinatively unsaturated. g¢e (Scheme 1). An X-ray analySisshows (Figure 1) the
Furthermore, alkyl-bridged dimeric systems are virtually unknown ,o1ecule to have crystallographi@, symmetry about a plane
for simple mono-alkyl magnesiufif. Our studies have been o qqing through Mg, O(1), C(1), and C(3), the ether ligand being
directed toward the formation of coordinatively unsaturated, and yisrdered about the mirror plane. The geometry at magnesium
also alkyl bridged or solvent coordinated mono-alkyl magnesium g gistorted tetrahedral with angles in the range 91.8(2) and 119.7-
comp!exes (i.e. systems that ha}ve a vacant c_oordlnafuon site Or(1)°, the most acute being associated with the bite of the chelating
effecnyely aprqtectedvacant site), these belng. deS|gneq as NN ligand. The Mg-N distances [2.076(3) A] are unexceptional,
potentlal catalytic agents. In S”C.h systems a suitable ancilliary and there is a typical pattern of bond delocalisation in the
ligand could both stabilize the desired molecular arrangement andﬁ-diketiminate ligand [N(1}C(2) 1.326(4), C(2)C(3) 1.412-
also influence the activity and selectivity of the reagent. A bulky (4y'4) "The six-membered chelate ring adopts a sofa conformation
B-diketiminate ligan@has been used to this effect in the present with fhe GN, portion being coplanar (to within 0.06 A), the

2 . )

work. Here we report the first examples, for halide-free mono- . . 2 )
alkyl magnesium Zystems, of: (i) (a)grdinat'wely unsaturated magnesium center being displaced by 1.00 A out of this plane.

mononuclear complex and (i) an alkyl-bridged dinters well ‘The'H and**C NMR spectra of the compound are consistent
as a solvent coordinated derivative. with a Cs structure also being present in solution, and the ambient

temperature proton spectrum shows line broadening of one of
t This work was carried out during secondment (of J.A.S.) from ICI Acrylics  the iso-propyl methyls consistent with hindered rotation about

and tenure of a Royal Society Industry Fellowship. _ i i i
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Figure 3. The molecular structure af.

the chelate fold angle and this implies that the observed folding
is predominantly a sterically controlled phenomenon. The absence
of a fourth coordinated ligand id (cf. ether in2) is almost
certainly a consequence of the increased bulk of the tertiary butyl
unit (cf. the methyl in2). The reason for the adoption hand3
of conformations with different degrees of folding of the chelate
ring as compared to the planar geometry observetiwas not
immediately apparent. However, closer inspection of the structure
of 2 reveals that, although a folded conformation for the chelate
ring is clearly enforced by the steric bulk of the substituents, the
observed fold favors a pair of-€H-+-7 interactions between the
ether methyl groups and their proximal 2,6-diisopropylphenyl
rings. In3 a planar chelate ring is sterically inhibited by intra-
dimer interactions between tsgn2,6-diisopropylphenyl groups.
The slightly folded geometry observed, however, relieves this
congestion and again favors a pair of intra-dimerHG--
interactions between the C(20) and C(29) methyl groups and their
adjacensynoriented 2,6-diisopropylphenyl ring systems. We thus
consider that the planar geometry observed is the one most
likely to be favored in the absence of any dominant steric or
iPr methyl resonances which is consistent with hindered aryl group electronic interactions.
rotation13 The 'H NMR spectrum of4 in CgDg is consistent with the
Reaction ofl with Mg'Bu, etheraté* in toluene followed by solid-state structure showing a pair of doublets of equal intensity
recrystallization from pentane resulted, depending upon the for the diasteriotopically inequivalet®r methyl pairs and one
temperature and concentration, in the formation of two distinct septet for the four equivalent methine hydrogens.
crystalline forms: one orthorhombié,the other monoclinié® This work shows that with a suitably bulky monoanionic ligand
X-ray analysis showed (Figure 3) both of these crystalline forms system it is possible to form simple mononuclear or alkyl-bridged
to be the “trigonal” magnesium complex (i.e., just different dimeric compounds and that if the alkyl group employed is also
polymorphs). Both forms have virtually identical conformations, bulky, as in4, then a coordinatively unsaturated complex can be
the orthorhombic polymorphahavingCs symmetry about a plane  isolated. These magnesium species are anticipated to be precursors
that includes Mg, C(2) and C(4) with the tertiary butyl group for a wide range of new chemistry and, in particular, they have
being disordered about this mirror plane (the monoclinic poly- been designed for their catalytic behavior in initiating and
morph4b does not have this symmetry constraint). The bonding controlling various polymerization processes.
in the six-membered chelate rings in both forms is the same as
in 2 and3 with a retention of the same bite angle at magnesium.
The most striking feature of the complex is the adoption of a
trigonal planar coordination geometry for the magnesium, and a

planar geometry for the chelate ring (the magnesium atom lies terization data, and details of the X-ray structure determinatior2s &f

only 0.03 A out of the @GN, plane in both polymorphs). ) 43, and4b (PDF). This material is available free of charge via the Internet
These three structures clearly demonstrate that quite largeat http:/pubs.acs.org.

changes in the conformation of the six-membered ®1g chelate
ring can be accommodated without any significant perturbation
of either the bond lengths or the bite angle. Furthermore, there is
no correlation between the observed Mg bond lengths and

c32)

Figure 2. The molecular structure of th@-symmetric dimer3.
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(d, 334y = 6.9, CHVI&,). On cooling, only one of these broadens rapidly, the
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CHMe,), the downfield resonance being a broad hump.
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(16) Crystal data fordb: CssHsoNoMg, M = 499.1, monoclinic, space group
P2i/c (no. 14),a = 20.795(1) A,b = 9.105(1) A,c = 17.178(1) A8 =
91.84(1Y, V = 3250.7(3) &, Z = 4, D, = 1.020 g cm?, u(Cu Ka) = 6.10
cm 1, F(000)= 1096,T = 203 K; 4803 independent reflectiorik; = 0.080,
wR, = 0.207. CCDC 146301.



