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Summary

The reactions of LiCH,CsHs-0-NMe, with Cp,MCl (M = Ti, V; Cp = 1°-CsHs),
CpTiCl,, CxCl;, and ScCl; have led to the isolation of thermally stable, air-
sensitive organometallic complexes whose stability is attributed to chelation.
The reaction of Cr(CH,C.Hi-0-NMe,); with CO. gives a paramagnetic complex
in which CO, has inserted into only one Cr—C bond and with diketones to
give (diketonate)Cr(CH, CsH;-0-NMe; ),.

Organometallic complexes of the early transition metals are generally quite
reactive and unstable [1,2]. However, the use of bulky alky! substituents {1—
41 such as CH,;SiMe; and CH(SiMe;),; have yielded some very stable and inter-
esting compounds. Recent work in our laboratory [5] as well as in others [6,
7] has shown that considerable stabilization of organometallic complexes of
the early transition metals can be achieved by the use of chelated organic
ligands. Therefore, we were interested in preparing an alkyl ligand with a
“built-in” chelating group in the hopes of stabilizing early transition metal
organic derivatives. In this communication we describe the preparation of
such a ligand and some of its early transition metal derivatives.

n-Butyllithium reacts cleanly with a molar equivalent of N,N-dimethyl-o-
toluidine in a hexane/ether solution (95/5) at 50°C to give a pale yellow,
ether-free precipitate of 1. It may be separated by filtration, washed with
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pentane, dried and stored indefinitely under an atmosphere of dry nitrogen.
The integrated peak areas in the NMR spectrum of I in deuterated tetrahydro-
furan and deuterolysis which gave only CH,DC.H,-0-NMe, are consistent with
the structure indicated. Care should be exercised when handling I since it is
pyrophoric in air. Jones and Hauser [8] have reported a similar «-lithiation
reaction of o-methyldimethylbenzylamine.

The addition of LiCH,C;Hs-0-NMe, to a magnetically stirred suspension of
Cp,TiCl [9] in ether, under a nitrogen atmosphere, gave a dark green solution
from which Cp,Ti(CH,C.H-0-NMe,) (ITI) was isolated as a dark green, very
air-sensitive, crystalline solid. The magnetic moment, determined in benzene,
was 1.7 BM. Deuterolysis of II gave 0-Me,NC H,CH,D. Similarly,
Cp,V(CH,C¢H,-0-NMe,) was obtained as a very air-sensitive, green-brown
crystalline solid from the reaction of I with Cp,VCl [9] in ether. In contrast
to Cp,TiCH,CsH;s [10] which decomposes at room temperature, II may be
stored at room temperature for several days under nitrogen with no apparent
decomposition. The vanadium complex is much less stable than the titanium
complex and decomposes after several days at room temperature under a
nitrogen atmosphere. The ESR spectrum of Cp,Ti(CH,C;H;-0-NMe,) is un-
usual in that it shows a doublet at g = 1.981 due to coupling of the electron
with one hydrogen atom (<az> = 5.1 G). The reason for the nonequivalence
of the CH, hydrogens is not clear but it may be due to steric interactions [11].

Green and Lucas [12] tried to prepare, without success, monocyclopen-
tadienyl compounds of the type CpTiR., by the reaction of [CpTiCl,], [13]
with the lithium or Grignard reagent of R. They found that disproportiona-
tion occurred to give titanium(I1) and titanium(V) compounds. In contrast,
two equivalents of I reacted smoothly with [CpTiCl,] in ether to give
CpTi(CH,C¢Hs-0-NMe,), as a dark green, crystalline, very air-sensitive com-
pound. The magnetic moment of 1.6 BM, which was determined in benzene
by the Evans method [14], is consistent with a d'-electronic configuration.

The reaction of CrCl; and ScCl; with three equivalents of II in tetrahydro-
furan gave M(CH,C,H,NMe,); as pyrophoric, red and pale-yellow crystalline
solids, respectively. The chromium compound was recrystallized from dichloro-
methane without decomposition, while the scandium complex reacted violent-
ly with dichloromethane. The magnetic moment of Cr{CH,C,H,-0-NMe,),; was
determined in CH,Cl, and was found to be 3.6 BM. The organoscandium
complex was diamagnetic and its NMR spectrum at room temperature in
benzene-d, showed equivalent N—Me groups at § 2.27 ppm and a singiet for
the benzylic hydrogens at § 1.64 ppm. The remarkable stability achieved by
chelation of the organic ligand is illustrated by the fact that Cr(CH,C:H;)-
has not been isolated [15] and decomposes above —78°C; in contrast,
Cr(CH,C.H.NMe,); is thermally stable under nitrogen and melts cleanly at
168°C.

The addition of one equivalent of a 1,3-diketone to a suspension of
Cr(CH,CzHs-0-NMe,); in CH,Cl, gave a very dark red-purple solution from
which the new organochromium(III) compounds ITI were isolated in quantita-
tive yields as crystalline solids with magnetic moments in the range 3.9—4.1
BM. The electronic spectrum of IIIa (R = t-Bu) showed a band in the visible
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region at 546 nm with a shoulder at 681 nm; the spectra of IIIb and Ilc
showed single bands at 512 and 543 nm, respectively. :

The reaction between Cr(CH,CH;-0-NMe,); and CO, at 15 psig in benzene
was very slow at room temperature but at 75°C a rapid reaction took place to
give a cherry red solution. From this solution was isolated a dark red, ether-
soluble complex. The analytical data indicated that one CO, had been incor-
porated into the molecule. The magnetic moment (4.0 BM) and electronic
spectrum (single band at 621 nm) were similar to III. The infrared spectrum
did not show any strong bands in the 1675—1800 cm™! region so structure IV

is proposed.
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The isoelectronic chelated aryllithium reagent, LiCH,-0-CH,NMe,, has
been used extensively in recent years to prepare a number of arylmetal com-
pounds of cobalt [16], gold [17], silver [18], nickel [19], palladium [19],
platinum [19] and copper [20]. We have now extended this series of
compounds to include aryl derivatives analogous to the benzyl derivatives
described in this paper. The two series of compounds offer a unique oppor-
tunity to compare the chemistry and reactivity of metal—aryl and metal—alkyl
bonds. Full details of the preparations and reactions of both aryl and alkyl
compounds will be described at a later date.

A1l compounds described in this paper have been fully charactenzed by
elernental and spectral analysis. '
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