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The title compound, [Li2(C14H24N3Si)2], has been prepared in

hexane and its structure has been determined. It crystallizes as

a dimer with twofold rotation symmetry and the coordination

geometry around the Li atoms is distorted tetrahedral, with

each of the Li atoms bonding to two N atoms of an amidinate

fragment in one ligand and to two N atoms of the other ligand

in the dimer.

Comment

Amines and their derivatives have served as prospective

ligands in the ®eld of coordination chemistry (Li et al., 2002).

Their complexes with some later transition metals can be used

as catalysts for the polymerization of �-ole®ns. In the case of

unsymmetrical amines, it may be interesting to investigate the

ef®ciency of the transition metal complexes in asymmetric

synthesis. In our earlier publications, we have shown that the

interaction of a trimethylsilylmethyllithium reagent Li[CHR2]

(R = SiMe3) and an �-hydrogen-free nitrile can yield a

1-azaallyl- (Hitchcock et al., 1994), a �-diketiminato- (Antolini

et al., 2000), or a 1,3-diazaallyllithium compound (Hitchcock et

al., 1999), as a result of 1,3-migration of an SiMe3 group from

carbon or nitrogen to nitrogen. These lithium complexes can

be used as important ligands to combine with some transition

metals to give novel complexes (Li et al., 2003).

We chose unsymmetrical N,N-dimethylethylenediamine to

form the title 1,3-diazaallyllithium, (I). This ligand has been

used to synthesize a vanadium complex (Brandsma et al.,

1998). We used a similar method to synthesize the title lithium

complex and obtained colourless crystals suitable for X-ray

analysis. The molecular structure of (I) shows that the reaction

involved a silicotropic rearrangement resulting in an

N. . .C. . .N conjugated anion. This crystallographic study

reveals some interesting features. The N. . .C. . .N fragments as

�3-anions have some degree of �-electron delocalization

[Li� � �C = 2.361 (9) AÊ , and LiÐN = 1.992 (10) and

Received 14 April 2004

Accepted 12 May 2004

Online 22 May 2004



metal-organic papers

m826 Hong-Bo Tong et al. � [Li2(C14H24N3Si)2] Acta Cryst. (2004). E60, m825±m826

2.120 (9) AÊ ]. Both of the N atoms in the N. . .C. . .N conju-

gated anion are sp2-hybridized; the sums of the angles around

N2 and N3 are 352.8 and 359.7�, respectively. Two N atoms of

the other ligand in the dimer are also coordinated to Li [LiÐN

= 2.050 (10) and 2.064 (10) AÊ ]. The four-membered Li/N2/C5/

N3 ring adopts a butter¯y conformation. The angle between

the Li/C5/N2 and Li/C5/N3 planes is 14.2 (5)�. Geometric

parameters of the amidinate moiety of (I) are listed in Table 1

and the molecular structure is illustrated in Fig. 1.

Experimental

The title compound was prepared according to published methods

(Brandsma et al., 1998). A solution of N,N-dimethylethylenediamine

(0.885 g, 0.01 mol) in 30 ml hexane was reacted with 7 ml n-butyl-

lithium (1.44 M in hexane) at 273 K in hexane and stirred for a

further 12 h. An equivalent of SiMe3Cl (1.5 ml, 0.01 mol) was then

added by syringe to this solution at 195 K. The mixture was warmed

slowly to room temperature and stirred for a further 12 h. The

mixture was then ®ltered and 7 ml of n-butyl lithium (1.44 M in

hexane) was added to the solution, again at 273 K, followed by

dropwise addition of 1 ml benzonitrile (0.01 mol) to this solution at

273 K with stirring for 5 h. This solution was concentrated to yield the

title crystalline product.

Crystal data

[Li2(C14H24N3Si)2]
Mr = 538.78
Monoclinic, C2=c
a = 21.104 (2) AÊ

b = 9.1302 (10) AÊ

c = 18.3734 (19) AÊ

� = 103.935 (2)�

V = 3436.1 (6) AÊ 3

Z = 4

Dx = 1.042 Mg mÿ3

Mo K� radiation
Cell parameters from 9407

re¯ections
� = 2.3±27.6�

� = 0.13 mmÿ1

T = 293 (2) K
Block, colourless
0.40 � 0.40 � 0.30 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.951, Tmax = 0.963

6849 measured re¯ections

3016 independent re¯ections
2510 re¯ections with I > 2�(I)
Rint = 0.029
�max = 25.0�

h = ÿ24! 16
k = ÿ10! 10
l = ÿ17! 21

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.068
wR(F 2) = 0.177
S = 1.06
3016 re¯ections
186 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0886P)2

+ 4.4198P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.42 e AÊ ÿ3

��min = ÿ0.25 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

LiÐN3 1.992 (10)
LiÐN1i 2.050 (10)

LiÐN2i 2.064 (10)
LiÐN2 2.120 (9)

C5ÐN2ÐC4 120.0 (4)
C5ÐN2ÐLi 83.2 (4)
C4ÐN2ÐLi 149.6 (4)

C5ÐN3ÐSi1 131.4 (4)
C5ÐN3ÐLi 88.5 (4)
Si1ÐN3ÐLi 139.8 (3)

Symmetry code: (i) 1ÿ x; y; 1
2ÿ z.

All H atoms were initially located in a difference Fourier map. The

methyl H atoms were then constrained to an ideal geometry, with CÐ

H distances of 0.98 AÊ and Uiso(H) = 1.5Ueq(C), but each group was

allowed to rotate freely about its CÐC bond. All other H atoms were

placed in geometrically idealized positions and constrained to ride on

their parent atoms, with CÐH distances in the range 0.95±1.00 AÊ and

Uiso(H) = 1.2Ueq(C).

Data collection: SMART (Siemens, 1996); cell re®nement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1990); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 (Farrugia, 1997); software used to prepare material for

publication: SHELXL97.
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Figure 1
The molecular structure of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 50% probability level. H atoms
are represented by small spheres of arbitrary radii.
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