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The title compound, C12H23N3, was prepared and its crystal

structure was determined. The ®ve-membered NÐC CÐ

C N fragment is planar.

Comment

�-Diketimine ligands have received only recently, signi®cantly

increasing attention (Lappert & Liu, 1995; Hitchcock et al.,

1994). Main group metals, early or late transition metals and

lanthanides form complexes with N,N0-bis(trimethylsilyl)-�-

diketimine ligands that exhibit versatility in ligand binding

modes and electronic properties (Bourget-Merle et al., 2002).

Recently, we reported a series of N,N0-bis(trimethylsilyl)-�-

diketimine ligands and their transition metal complexes (Zhou

et al., 2003; Chen et al., 2002). Here we describe the synthesis

and crystal structure of a new neutral ligand, (I).

Selected geometric parameters of (I) are listed in Table 1.

The molecular structure is illustrated in Fig. 1. The fragment

NÐC CÐC N is essentially planar [mean deviation

0.038 AÊ ], with sp2 hybridized C and N atoms. C1ÐC2

[1.364 (3) AÊ ] and C3ÐN3 [1.295 (3) AÊ ] are signi®cantly

shorter than the single bonds C4ÐC5 [1.518 (3) AÊ ] and C3Ð

N1 [1.405 (3) AÊ ] and can be considered as double bonds. The

piperidine ring adopts a chair conformation.

By contrast, in the analogous LiN(R)C(tBu)CHC(R0)N(R)

(R = SiMe3, R0 = piperidino), (II) (Zhou et al., 2003), the

anionic NÐCÐCÐCÐN fragment can be considered as a six-

electron-donor with some degree of �-electron delocalization,

although the pairs of NÐC [1.298 (4) and 1.374 (4) AÊ ] and

CÐC bonds [1.367 (4) and 1.464 (5) AÊ ] are far from being

identical. They are similar to those in (I).

Intramolecular hydrogen bonding exists between N2 and

N3 (N2ÐH4� � �N3), where N2ÐH4 is 0.90 (2) AÊ , H4� � �N3 is

2.00 (2) AÊ , N2� � �N3 is 2.689 (3) AÊ , and N2ÐH4� � �N3 is

133 (2)�. Thus a six-membered NCCCNH ring is formed.

There is no intermolecular hydrogen bonding.

Experimental

Powdered KOH (16% H2O) was added slowly to a stirred solution of

LiN(R)C(But)CHC(R0)N(R) (as de®ned in Comment) [synthesized

according to Zhou et al. (2003)] in THF (in the molar ratio 1:1) at

room temperature. After overnight reaction, the pale yellow mixture

was ®ltered. The ®ltrate was concentrated and left at room
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temperature for 2 d to give colorless crystals of (I). Elemental

analysis and NMR spectra are completely in agreement with the

structure of (I). Spectroscopic analysis, 1H NMR (CDCl3): � 1.19 (s,

9H, tBu), 1.60 (s, 6H, piperidino), 3.28 (s, 4H, piperidino), 4.59 (s, 1H,

CH), 6.57 (s, 3H, NH); 13C NMR (CDCl3): � 25.4, 26.3, 47.3 (t,

piperidino), 77.8 (s, CH), 29.6 [s, C(CH3)3], 36.4 [s, C(CH3)3], 209.1 (s,

C-piperidino), 168.4 (s, C±tBu).

Crystal data

C12H23N3

Mr = 209.33
Monoclinic, P21=n
a = 10.409 (2) AÊ

b = 6.133 (2) AÊ

c = 19.665 (4) AÊ

� = 95.386 (3)�

V = 1249.7 (4) AÊ 3

Z = 4

Dx = 1.113 Mg mÿ3

Mo K� radiation
Cell parameters from 1558

re¯ections
� = 2.3±27.4�

� = 0.07 mmÿ1

T = 153 (2) K
Block, colorless
0.20 � 0.20 � 0.10 mm

Data collection

Siemens CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.987, Tmax = 0.993

5024 measured re¯ections

2317 independent re¯ections
1807 re¯ections with I > 2�(I)
Rint = 0.031
�max = 25.5�

h = ÿ12! 12
k = ÿ7! 3
l = ÿ23! 23

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.065
wR(F 2) = 0.144
S = 1.06
2317 re¯ections
151 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0538P)2

+ 0.7086P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.18 e AÊ ÿ3

��min = ÿ0.17 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

N1ÐC3 1.405 (3)
N2ÐC1 1.349 (3)
N3ÐC3 1.295 (3)

C2ÐC1 1.364 (3)
C2ÐC3 1.446 (3)
C1ÐC9 1.524 (3)

C1ÐC2ÐC3 125.7 (2)
N3ÐC3ÐC2 120.3 (2)
N1ÐC3ÐC2 115.43 (19)

N2ÐC1ÐC2 121.8 (2)
C2ÐC1ÐC9 122.49 (19)

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 the CÐC bond. 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). NÐH atoms were re®ned freely.

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

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

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); software used to prepare

material for publication: SHELXL97.
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Figure 2
A packing diagram of the title compound, viewed approximately down
the b axis.

Figure 1
The molecular structure of (I), showing the atom-labeling scheme.
Displacement ellipsoids are drawn at the 50% probability level. H atoms
are represented by small spheres of arbitrary radii. The dotted line
represents the intramolecular hydrogen bond.
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