
electronic papers

Acta Cryst. (2000). C56, e372±e373 Pance Naumov et al. � [Ni(C2H3O2)2(C3H4N2)4]

Acta Crystallographica Section C

Crystal Structure
Communications

ISSN 0108-2701

Bis(acetato-O)tetrakis(imidazole-N3)nickel(II)

Pance Naumov et al.

Electronic paper
This paper is published electronically. It meets the data-validation criteria for publication in Acta Crystallographica Section C. The submission
has been checked by a Section C Co-editor though the text in the `Comments' section is the responsibility of the authors.

# 2000 International Union of Crystallography � Printed in Great Britain ± all rights reserved



electronic papers

e372 Pance Naumov et al. � [Ni(C2H3O2)2(C3H4N2)4] Acta Cryst. (2000). C56, e372±e373

Bis(acetato-O)tetrakis(imidazole-N3)-
nickel(II)

Pance Naumov,a Mirjana Ristova,a Michael G. B. Drewb

and Seik Weng Ngc*

aInstitute of Chemistry, Faculty of Science, `Sv. Kiril i Metodi' University, PO Box

162, MK-91001 Skopje, Macedonia, bDepartment of Chemistry, University of

Reading, Reading RG6 2AD, England, and cInstitute of Postgraduate Studies and

Research, University of Malaya, 50603 Kuala Lumpur, Malaysia

Correspondence e-mail: h1nswen@umcsd.um.edu.my

Received 10 July 2000

Accepted 17 July 2000

Data validation number: IUC0000197

In the title compound, [Ni(C2H3O)2(C3H4N2)4], the Ni atom is

coordinated centrosymmetrically by four N and two O atoms

in an octahedral coordination [NiÐN = 1.986 (3) and

2.054 (3) AÊ ; NiÐO = 2.697 (3) AÊ ]. The O atoms of the acetate

anions form hydrogen bonds to adjacent imidazole moieties,

with the free O atom forming a somewhat shorter bond

[N� � �O = 2.679 (3) and 2.870 (4) AÊ ]. The hydrogen bonds give

rise to a two-dimensional layer structure.

Comment

Interest in the chemistry of transition metal complexes of

imidazole and substituted imidazoles stems from attempts to

model the binding site of the histidine residue in metallo-

proteins (Henriksson, 1977; Povse et al., 1998; Wang et al.,

2000). The structures of the complexes constitute the primary

source of input data for semi-empirical theoretical modeling

of metal±DNA and metal±protein interactions (Abuhijleh &

Woods, 1992). The copper(II) systems have been most well

documented (Abuhijleh & Woods, 1992; Fransson & Lund-

berg, 1972; Henriksson, 1977; Lundberg, 1972). Following the

synthesis of the hexakis(imidazole)nickel(II) halides (Eilbeck

et al., 1967), other hexakis(imidazole)nickel adducts were

prepared and structurally characterized (Konopelski et al.,

1976; Perec et al., 1999; Povse et al., 1998; Santoro et al., 1969;

van Ingen Schenau, 1975; Wang et al., 2000). Four imidazole

ligands pack around the Ni atom in tetrakis(imidazole-N3)-

cyanate (Koman et al., 1991), whose Ni atom shows octahedral

coordination.

With the acetate ion as the counter-ion, only four imidazole

ligands pack around the Ni atom in the title compound, bis(-

acetato-O)tetrakis(imidazole-N3)nickel(II), (I), which is

isostructural with the copper analog (Abuhijleh & Woods,

1992). As expected, the NiÐN distances are shorter than

those found in the six-coordinate hexakis and the four-coor-

dinate tetrakis compounds (See et al., 1998). The six-coordi-

nate geometry arises from two relatively long NiÐO distances

[2.697 (3) AÊ ]; the bonds are somewhat longer than the Jahn±

Teller elongated bonds in the copper analog (Abuhijleh &

Woods, 1992). The acetate groups permit the imidazole ligands

to approach the metal atom closer than the isothiocyanate ions

in the nickel isothiocyanate adduct (Koman et al., 1991) and

the water molecules in the dihydrated nickel saccharinate

adduct (Zhang et al., 1992).

The negative charge is delocalized over the acetate ions;

both O atoms form hydrogen bonds to adjacent imidazole

moieties. The uncoordinated O atom is engaged in a somewhat

stronger hydrogen bond [N� � �O = 2.679 (3) and 2.870 (4) AÊ ].

Hydrogen bonding gives rise to a two-dimensional layered

structure.

Experimental

Nickel acetate and imidazole (1:4 stoichiometry) were heated in n-

propanol to furnish the title compound as an oil after the solvent had

been removed. The solid compound was obtained as crystals after

recrystallization from absolute ethanol.

Crystal data

[Ni(C2H3O2)2(C3H4N2)4]
Mr = 449.13
Monoclinic, C2/c
a = 13.46 (2) AÊ

b = 8.62 (1) AÊ

c = 17.89 (2) AÊ

� = 105.28 (1)�

V = 2001 (4) AÊ 3

Z = 4

Dx = 1.491 Mg mÿ3

Mo K� radiation
Cell parameters from 3146

re¯ections
� = 2.36±26.00�

� = 1.010 mmÿ1

T = 298 (2) K
Parallelepiped, pale blue
0.25 � 0.25 � 0.20 mm

Data collection

MarResearch Image Plate diffract-
ometer

Method: 95 frames at 2� intervals,
counting time 2 min.

3146 measured re¯ections
1842 independent re¯ections
1540 re¯ections with I > 2�(I)

Rint = 0.027
�max = 26.00�

h = 0! 16
k = ÿ10! 10
l = ÿ21! 21
Intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.036
wR(F 2) = 0.105
S = 1.063
1842 re¯ections
135 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0629P)2

+ 1.9165P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.52 e AÊ ÿ3

��min = ÿ0.34 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.009 (1)
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Table 1
Selected geometric parameters (AÊ , �).

Ni1ÐN1 1.986 (3)
Ni1ÐN1i 1.986 (3)
Ni1ÐN3 2.054 (3)

Ni1ÐN3i 2.054 (3)
Ni1ÐO1 2.697 (3)
Ni1ÐO1i 2.697 (3)

N1ÐNi1ÐN1i 180.0
N1ÐNi1ÐN3 89.3 (1)
N1ÐNi1ÐN3i 90.7 (1)
N1ÐNi1ÐO1 91.8 (1)
N1ÐNi1ÐO1i 88.2 (1)
N1iÐNi1ÐN3 90.7 (1)
N1iÐNi1ÐN3i 89.3 (1)
N1iÐNi1ÐO1 88.2 (1)

N1iÐNi1ÐO1i 91.8 (1)
N3ÐNi1ÐN3i 180.0
N3ÐNi1ÐO1 95.4 (1)
N3ÐNi1ÐO1i 84.6 (1)
N3iÐNi1ÐO1 84.6 (1)
N3iÐNi1ÐO1i 95.4 (1)
O1ÐNi1ÐO1i 180.0 (1)

Symmetry codes: (i) ÿx, ÿy, 1 ÿ z.

Table 2
Hydrogen-bonding geometry (AÊ , �).

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

N2ÐH2� � �O2i 0.86 1.82 2.679 (3) 175
N4ÐH4� � �O1ii 0.86 2.01 2.870 (4) 175

Symmetry codes: (i) 1
2 + x, 1

2 ÿ y, 1
2 + z; (ii) 1

2 + x, 1
2 + y, z.

Distances involving H atoms were constrained to NÐH = 0.86 AÊ

and CÐH = 0.93±0.96 AÊ .

Data collection: XDS (Kabsch, 1988); cell re®nement: XDS; data

reduction: XDS; 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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