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The title compound, [Ni(C16H24N2O)2(N3)2], crystallizes with

two half-molecules per asymmetric unit; each mononuclear

molecule is centrosymmetric. The NiII atoms are coordinated

by six atoms from two Schiff bases and two azide anions. In the

crystal structure, the molecules are held together by

intermolecular NÐH� � �N hydrogen bonds, forming one-

dimensional chains extending in the a direction.

Comment

Transition metal compounds containing Schiff base ligands

have been of great interest for many years (Yamada, 1999).

These compounds play an important role in the coordination

chemistry related to catalysis and enzymatic reactions,

magnetism and molecular architectures. Since nickel

compounds are present in the active sites of urease, and are

used extensively in the design and construction of new

magnetic materials, the study of nickel compounds is of great

interest in various aspects of chemistry (Karplus & Pearson,

1997; Zhu et al., 1999, 2001).

The title compound, (I), is a discrete neutral centrosym-

metric compound (Fig. 1), and there are two independent half-

molecules per asymmetric unit. The NiII atoms, lying on

inversion centers, have an octahedral geometry and coord-
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Figure 1
The structure of the title compound, (I), showing 30% probability
displacement ellipsoids and the atom-numbering scheme of the asym-
metric unit.
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inated by two Schiff base ligands and two azide anions. The

Schiff bases act as bidentate ligands and coordinate to the NiII

atom through the phenolate O atoms and the imine N atoms.

The azide anion is a monodentate ligand and coordinates to

the metal via a terminal N atom. The three trans angles at Ni

are, by symmetry, exactly 180�; the other angles are close to

90�, varying from 88.71 (9) to 91.88 (10)� for Ni1, and from

88.04 (9) to 91.96 (9)� for Ni2, which indicates a slightly

distorted octahedral geometry of the NiII atoms. The NiÐ

O(phenolate) bond lengths [2.038 (2) AÊ for Ni1 and

2.049 (2) AÊ for Ni2] are comparable to the value of

2.030 (3) AÊ observed in a similar nickel(II) compound (Zhu et

al., 2003). The NiÐN(imine) bond distances [2.068 (3) AÊ for

Ni1 and 2.068 (2) AÊ for Ni2] are equal to the value of

2.068 (3) AÊ observed in the compound [Ni2(tp)-

(pren)4(Him)2](ClO4)2 (where tp is terephthalate, pren is 1,3-

diaminopropane and Him is imidazole) (Zhu et al., 2001). The

azide NÐNÐN angle of 178.0 (4)� in the Ni1 complex and

178.1 (3)� in the Ni2 complex are comparable to the values of

178.4 (5) (Li et al., 2003) and 178.8 (4)� (Choi et al., 2002)

observed previously. As expected, the cyclohexyl groups in the

complex adopt chair conformations to minimize steric effects.

In the crystal structure, the molecules are connected by

intermolecular N2ÐH2� � �N1 hydrogen bonds (see Fig. 2 and

Table 1), forming one-dimensional chains extending in the a-

axis direction (Fig. 3).

Experimental

N-Cyclohexyl-1,3-diaminopropane and salicylaldehyde were avail-

able commercially and were used without further puri®cation. N-

Cyclohexyl-1,3-diaminopropane (2.0 mmol, 312 mg) and salicyl-

aldehyde (2.0 mmol, 244 mg) were dissolved in methanol (10 ml). The

mixture was stirred for 1 h to obtain a clear orange solution of L

(2.0 mmol), where L is 2-[(3-cyclohexylaminopropylimino)methyl]-

phenol. To the solution of L was added a solution of Ni(ClO4)2�7H2O

(1.0 mmol, 383 mg) in methanol (10 ml), and NaN3 (2.0 mmol, 13 mg)

in distilled water (1 ml), with stirring. After allowing the resulting

solution to stand in air for 7 d, green prismatic crystals were formed

on slow evaporation of the solvent. The crystals were isolated,

washed with methanol and dried in a vacuum desiccator using P4O10

(yield 72.8%). Analysis found: C 58.08, H 7.08, N 21.12%; calculated

for C32H48N10NiO2: C 57.93, H 7.29, N 21.11%.

Crystal data

[Ni(C16H24N2O)2(N3)2]
Mr = 663.50
Triclinic, P1
a = 7.911 (4) AÊ

b = 9.840 (5) AÊ

c = 21.292 (10) AÊ

� = 101.291 (7)�

� = 93.077 (7)�

 = 92.768 (7)�

V = 1620.2 (13) AÊ 3

Z = 2
Dx = 1.356 Mg mÿ3

Mo K� radiation
Cell parameters from 2229

re¯ections
� = 2.6±22.3�

� = 0.65 mmÿ1

T = 298 (2) K
Prism, green
0.25 � 0.18 � 0.13 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.855, Tmax = 0.921

8609 measured re¯ections

5647 independent re¯ections
3698 re¯ections with I > �(I)
Rint = 0.025
�max = 25.0�

h = ÿ9! 9
k = ÿ11! 10
l = ÿ25! 24

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.103
S = 0.86
5647 re¯ections
409 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0513P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.48 e AÊ ÿ3

��min = ÿ0.33 e AÊ ÿ3

Figure 2
The crystal packing of (I), showing the NÐH� � �N hydrogen-bonding
interactions as dashed lines.

Figure 3
Crystal packing of (I), viewed along the a axis.



Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N2ÐH2A� � �N5i 0.90 2.08 2.967 (4) 170
N2ÐH2B� � �O1ii 0.90 1.80 2.698 (3) 175
N7ÐH7A� � �N10iii 0.90 2.00 2.898 (4) 177
N7ÐH7B� � �O2iv 0.90 1.78 2.673 (3) 169

Symmetry codes: (i) 1ÿ x; 1ÿ y;ÿz; (ii) 2ÿ x; 1ÿ y;ÿz; (iii) xÿ 1; y; z; (iv)
1ÿ x; 1ÿ y; 1ÿ z.

All H atoms were placed in geometrically idealized positions and

constrained to ride on their parent atoms; NÐH = 0.90 AÊ , CÐH =

0.93±0.97 AÊ and Uiso(H) = 1.2Ueq(C or N).

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

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

solve structure: SHELXS97 (Sheldrick, 1997a); program(s) used to

re®ne structure: SHELXL97 (Sheldrick, 1997b); molecular graphics:

SHELXTL (Sheldrick, 1997b); software used to prepare material for

publication: SHELXTL.
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