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Abstract
C42H30N14Ni2S8, triclinic, P1 (no. 2), a = 9.5083(17) Å,
b = 10.744(2) Å, c = 12.188(2) Å, α = 80.109(4)°,
β = 84.876(4)°, γ = 88.758(3)°, V = 1221.7(4) Å3, Z = 1,
Rgt(F ) = 0.0268, wRref(F

2) = 0.0701, T = 296.15 K.

CCDC no.: 2141881

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

All reagents and chemicals were purchased from com-
mercial sources and used without further purification. The
starting materials disodium maleonitriledithiolate and 1,
1′-(methylene)bis(pyridin-1-ium)bromide were synthesized
following the literature procedures [3, 4]. An aqueous

solution (10 mL) of 1,1′-(methylene)bis(pyridin-1-ium)
bromide (0.0661 g, 0.2 mmol) was added slowly to an
aqueous solution (15 mL) of disodium maleonitriledithiolate
(0.0712 g, 0.4 mmol) and NiCl2. 6H2O (0.0463 g, 0.2 mmol),
and the mixture was stirred at room temperature for several
minutes. A red precipitate was filtered off, washed by water
and dried under vacuum. The precipitate was dissolved in
acetonitrile and dimethylformamide with ether diffusion.
Fourteen days later red crystals were obtained.

Experimental details

Absorption corrections were applied by using multi-scan
program. The structure was refined based on F2 with the
SHELXL software package. Hydrogen atoms were treated
as riding atoms. The Uiso values of the hydrogen atoms
were set to 1.2Ueq (C).

Table : Data collection and handling.

Crystal: Red block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: φ and ω
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: SHELX [], Bruker []
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Comment

Much effort has been devoted to the study of square-planar
[M(mnt)2]

n− complexes because of their structures and

properties in conducting and magnetic materials, dyes,
non-linear optics and catalysis [5–10]. Recently, mal-
eonitriledithiolate complexes have been obtained by
selecting different divalent cations [11–14]. These salts
generally consist of [M(mnt)2]

n− (M = Ni(II), Pd(II), Zn(II),
etc.) anions and cationic counterions. It is interesting
to note that different cations or metals lead to signifi-
cantly different stacking patterns. Herein, we choose
1,1′-(methylene)bis(pyridin-1-ium) as organic divalent cation
to obtain the title salt. The title complex crystallizes in the

triclinic space group P1, with two half of [Ni(mnt)2]
2−, one

1,1′-(1,2-ethanediyl)bis(pyridin-1-ium) dication and one
acetonitrile molecule in the asymmetric unit (see the
figure). The presence of acetonitrile molecule is obviously
different from the compounds previously synthesized
[12–14]. Each Ni(II) ion is coordinated by four sulfur atoms,
and exhibits a square-planar coordination geometry. The
Ni–S bond lengths and S–Ni–S bond angles are in agree-
ment with reported values [12]. It should be noted the title
structure possesses segregated stacking column. The C–
H/N interactions are observed between anions and cat-
ions [15]. The three-dimensional supramolecular structure
is formed by such weak interactions.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . −. . .*
C . () −. () . () . ()
C . () −. () . () . ()
C . () −. () . () . ()
C . () −. () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () −. () . () . ()
N . () −. () . () . ()
N . () . () . () . ()
Ni . . . . ()
Ni . −. . . ()
S . () . () . () . ()
S . () . () . () . ()
S . () −. () . () . ()
S . () −. () . () . ()
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