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A one-dimensional polymeric nickel(ll)
complex of an imino nitroxide radical
with thiocyanate bridges

The title compound, catena-poly[[[2-(2-pyridinyl)-4,4,5,5-
tetramethylimidazolin-1-oxyl]thiocyanatonickel(IT)]-u-thio-
cyanato], [Ni(NCS),(C,H 6N30)],,, was prepared from the
imino nitroxide radical (IM2py), nickel(II) nitrate and
potassium thiocyanate. The crystal structure consists of
neutral chains of [Ni(IM2py)(SCN)] units linked by further
thiocyanate as bridges. The Ni—NCS—Ni chains form a
zigzag structure. Each Ni'" ion is located in a distorted square-
pyramidal environment. The basal plane positions are
occupied by two N atoms from the imino nitroxide radical
and two thiocyanate N atoms, one from the terminal
thiocyanate group and the other from the bridging thio-
cyanate group. The apical position is occupied by an S atom
from the bridging thiocyanate group.

Comment

Nitroxide radicals are widely used as units in the synthesis of
molecular-based magnetic materials. In particular, they can act
as ligands in the formation of metal-radical complexes
(Vostrikova et al., 2000; Oshio et al., 2002). On the other hand,
pseudo-halide anions have attracted considerable attention in
recent years because of their strong ability to coordinate
transition metals and to act as magnetic couplers, giving rise to
new functional materials with very rich structural topology
(Manson et al., 1999). By combining the two approaches, the
title novel Ni'" complex, (I), with the imino nitroxide radical
(IM2py) and thiocyanate bridges, has been prepared.
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The structure of complex (I) is shown in Fig. 1. It consists of
neutral chains of [Ni(IM2py)(SCN)] units linked by thio-
cyanate bridges. The Ni—NCS—Ni backbone forms a zigzag
polymeric chain along the crystallographic a axis (Fig. 2), with
an intrachain Ni- - -Ni distance of 5.943 (6) A. Each Ni" jon is
located in a distorted square-pyramidal environment. The
basal plane positions are occupied by two N atoms from the
imino nitroxide radical [Ni—N = 2.018 (4) and 2.036 (4) A]
and two thiocyanate N atoms, one from the terminal thio-
cyanate [Ni—N = 1.942 (6) A] and the other from the bridging
thiocyanate group [Ni—N = 1.961 (6) A; Table 1]. The Ni'" ion
is displaced by 0.2289 (7) A above the basal plane. The apical
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Figure 1
A view of (I), showing the atom-numbering scheme. Displacement
ellipsoids are drawn at the 30% probability level. H atoms have been
omitted for clarity. The atom labelled with the suffix #1 is at symmetry
position (x — 1,3 — y, —z).

position is occupied by an S atom from the bridging thio-
cyanate group [Ni—S = 2.679 (3) A] The N3/C8/N4/O1 plane
containing the unpaired electron is roughly coplanar with the
basal plane [dihedral angle 7.5 (7)°].

Experimental

The title compound was prepared by adding an aqueous solution
(10 ml) of KSCN (0.2 mmol) to a methanol solution (10 ml) of IM2py
(0.1 mmol) and nickel(II) nitrate (0.1 mmol). The mixture was stirred
for 1 h and then filtered. The filtrate was slowly evaporated at room
temperature, and green crystals of (I) suitable for X-ray analysis were
obtained. Analysis calculated for C;4H;,NsNiOS,: C 42.77, H 4.10,

Figure 2
The packing of the polymeric molecules of (I), viewed down the ¢ axis.

N 17.81%; found: C 42.76, H 4.06, N 17.77%.

Crystal data

[Ni(NCS),(Ci2H;6N;0)]
M, =393.15
Orthorhombic, P2,2,2,
a=8364(4) A

b =9463(5) A
€=22411(12) A

V =1773.9 (16) A®
Z=4
D,=1472Mgm™>

Data collection

Bruker SMART CCD area-detector
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tnin = 0.645, Tpa = 0.818

6085 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.051

wR(F?) = 0.112

S =1.08

3118 reflections

212 parameters

H-atom parameters constrained

Mo Ko radiation

Cell parameters from 695
reflections

0 = 3.0-20.8°

n=134 mm !

T=2932)K

Block, green

0.40 x 0.36 x 0.15 mm

3118 independent reflections
2353 reflections with I > 20(1)
Rine = 0.044

O = 25.0°
h=-9—->38
k=—-11—>6
[=-20— 26

w = 1/[0*(F,?) + (0.0456P)*]
where P = (F,” + 2F.%)/3

(A/0)max = 0.001

Apmax =088e AT

APmin = —040e A7

Absolute structure: Flack (1983);
1305 Friedel pairs

Flack parameter = —0.03 (3)

Table 1 .

Selected geometric parameters (A, °).

Nil—N2 1.942 (6) N2—C2 1.156 (7)
Nil—N1 1.961 (6) C2—S2 1.601 (7)
Nil—N3 2.018 (4) N3—C8 1.279 (7)
Nil—N5 2.036 (4) N3—C12 1.514 (7)
Ni1—s1! 2.680 (2) N4—C8 1.363 (7)
O1—N4 1267 (5) N4—C9 1.503 (7)
N1—C1 1.153 (8) N5—C7 1.339 (7)
C1—S1 1.614 (7) N5—C3 1.359 (7)
N2—Nil—N1 89.7 (2) C1—N1—Nil 161.6 (6)
N2—Nil —N3 96.2 (2) C1—S1—Nil" 99.6 (2)
N1—Nil—N3 165.8 (2) C2—N2—Nil 162.8 (5)
N2—Nil—N5 165.4 (2) C8—N3—Nil 114.0 (4)
N1—Nil—N5 91.4 (2) C12—N3—Nil 136.5 (4)
N3—Nil—N5 79.69 (18) 0O1—N4—C8 127.1 (5)
N2—Nil—S§1 106.30 (19) 01—N4—C9 123.8 (5)
N1—Nil—S1' 1022 (2) C8—N4—C9 108.6 (4)
N3 —Nil—S1! 88.60 (14) C7—N5—Nil 1159 (4)
N5—Nil—S1! 87.70 (14) C3—N5—Nil 125.6 (4)

Symmetry codes: (i) x — 3,3 — y, —z; (ii) 1+ x,3 —y, —z.

H atoms were placed in calculated positions (C—H = 0.93-0.96 A)
and were allowed to ride on their parent atoms, with Uy,(H) =
12U q(parent atom).

Data collection: SMART (Bruker, 1998); cell refinement: SMART;
data reduction: SAINT (Bruker, 1998); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Bruker, 1998); software used to prepare material for
publication: SHELXL97.
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