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Diacetato[2,6-bis(2-pyridylamino)pyridine]nickel(ll)

The Ni atom in the title complex, [Ni(C,H30,),(CsH;3N5)] or
[Ni(CH3;COO),(tpdaH2)] (tpdaH2 is tripyridyldiamine), has a
distorted octahedral coordination geometry formed by the
tridentate tpdaH2 ligand and two acetate groups. The tpdaH2
ligand is mer-coordinated, with the N atom of the central
pyridine ring in the equatorial position and the N atoms of the
peripheral pyridine rings in the axial positions. The remaining
three equatorial positions are occupied by the O atoms of two
acetate anions. The H atoms of both NH groups of the tpdaH2
ligand are involved in strong hydrogen bonds with O atoms of
adjacent complex molecules to form a three-dimensional
network.

Comment

Transition metal complexes with polypyridylamine ligands,
possessing diverse structures and special optical and electro-
magnetic properties (Xu et al, 2004), have aroused great
interest among researchers. The tripyridyldiamine ligand
usually exhibits donor as well as acceptor properties and is
frequently used as a chelating ligand (Jing et al., 2000). In
recent years great efforts have been devoted to synthesizing
and characterizing metal chain complexes which can be used
to study metal-metal interactions (Yang et al., 1997; Cotton et
al., 1998). In addition, metal chain complexes with potential
application as new nanomaterials, such as molecular metal
wires, have attracted much attention and have been exten-
sively investigated (Peng et al., 2000). A series of polynuclear
metal chain complexes has been successfully synthesized and
characterized (Sheu et al., 1996; Shieh et al., 1997; Chang et al.,
1999). In our ongoing research aimed at the synthesis of new
multinuclear transition metal complexes, we attempted to
synthesize complexes featuring Ni metal chains by reaction of
the nickel(IT) ion with tripyridyldiamine (tpdaH2), but the
only product we obtained was the mononuclear title complex,
(I), the structure of which is reported here.
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Atom Nil in the title complex has a distorted octahedral
coordination geometry provided by the tridentate tpdaH2
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Figure 1
A view of (I), showing 50% probability displacement ellipsoids. H atoms
have been omitted.

Packing diagram of (I), viewed along the @ axis. Hydrogen bonds are
shown as dashed lines.

ligand and two acetate anions (Fig. 1). The tpdaH2 ligand is
mer-coordinated, with the peripheral N1 and N5 atoms in the
axial positions and the central N3 atom equatorial. The
remaining equatorial positions are occupied by the O atoms of
two acetate anions. Selected geometric parameters are listed
in Table 1. Atoms O1, O2, O3 and N3 in the equatorial plane
of the octahedron are approximately coplanar with the central
Ni atom, the maximum deviation from the least-squares plane
through all five atoms being 0.0367 (5) A for atom O2. The
three pyridine rings of the tpdaH2 ligand are not coplanar.
The dihedral angles between the planes of the central pyridine
ring and two peripheral rings are 13.0 (4) and 21.4 (9)°. The
molecular configuration of the title complex is similar to that
of [2,6-bis(2-pyridylamino)pyridine]dinitratocadmium mono-
hydrate (Fang et al., 2005).

In the crystal structure of (I), the molecules are linked by
strong intermolecular hydrogen bonds involving both amine
groups of tpdaH2 and the O atoms of adjacent acetate groups,

and by weak intermolecular C—H- - -O hydrogen interactions
(Table 2), resulting in the formation of a three-dimensional
network (Fig. 2).

Experimental

Tripyridyldiamine (0.05 g) and nickel acetate (0.18 g) were added to a
solution of dry ethanol (10 ml) and acetonitrile (12 ml). The mixture
was heated at 333 K for 5 h under reflux with stirring. The resulting
solution was then filtered off and diethyl ether was added. Single
crystals suitable for X-ray diffraction analysis formed after a week by
slow evaporation of the solvent (40% yield).

Crystal data

[Ni(C,H30,)5(Ci5H,3N5)]
M, = 440.10
Monoclinic, P2, /c

D, =1562 Mg m™
Mo Ko radiation
Cell parameters from 8134

a=9.6135(4) A reflections

b =7.9969 (3) A 6 =2.1-29.1°

¢ =24.4047 (9) A w=1.08mm™"
B =93.942 (1)° T=273(2) K
V = 187175 (13) A3 Block, blue

Z=4 0.30 x 0.17 x 0.10 mm

Data collection

Bruker APEX-II area-detector
diffractometer

4296 independent reflections
3478 reflections with I > 20(1)

¢ and o scans R;, = 0.033

Absorption correction: multi-scan Omax = 27.5°
(SADABS; Bruker, 2004) h=-12—> 12
Tmin = 0.80, Tpax = 0.89 k=-10— 10

21140 measured reflections I=-31—-31

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.030

wR(F?) = 0.079

S =1.04

4296 reflections

264 parameters

H-atom parameters constrained

w = 1/[0*(F,%) + (0.039P)*
+0.399P]
where P = (F,” + 2F2)/3
(A/6) max = 0.001
APmax = 027 ¢ A7
APmin = —023 ¢ A3
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Table 1
Selected geometric parameters (A, °).
Nil—03 2.0350 (13) Nil—N3 2.0737 (14)
Nil—N1 20467 (15)  Nil—02 2.1535 (13)
Nil—NS5 2.0485 (15) Nil—O01 2.2394 (14)
O3—Nil—NI1 84.06 (6) O3—Nil—N3 110.87 (6)
O3—Nil—NS5 89.75 (6) N1—Nil—N3 92.34 (6)
N1—Nil—N5 17237(6)  N5—Nil —N3 94.03 (6)
Table 2
Hydrogen-bond geometry (A, °).
D—H---A D—H H--A D---A D-H---A
N2—H24.--02! 0.86 2.07 29139 (19) 167
N4—H4A---04" 0.86 1.92 2777 (2) 174
C12—H12---04" 0.93 2.48 3212 (3) 136
CI15—HI15---01 0.93 2.34 2.949 (2) 123
Symmetry codes: (i) —x,y — 3, —z 4+ % (i) —x, =y +1, —z + 1.
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All H atoms were positioned geometrically and treated as riding
on their parent atoms, with C—H = 0.93-0.96 A, N—H =086 A and
Usso(H) = 1.2Uco(CN) or 1.5Ucq(Cetny)-

Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2;
data reduction: APEX2; program(s) used to solve structure:
SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: APEX2; software
used to prepare material for publication: APEX2.

We gratefully acknowledge the financial support of the
Natural Science Foundation of JiangXi Province (grant Nos.
0320024 and 0520036)
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