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Abstract

CeHysI,NgNiO, 50S,, monoclinic, C2/c (no. 15), a = 8.2282(4) A,
b=21.9200(7) A, c=11.4906(4) A, B=109.451(4)°, V =1954.19(14) A
Z =4, Rg((F) = 0.0322, eref(FZ) =0.1113, T = 295.
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Table 1: Data collection and handling.

Crystal: Purple prism

Size: 0.49 x 0.18 x 0.06 mm
Wavelength: Mo Ka radiation (0.71073 A)
v 438 mm™'

Diffractometer, scan mode: Gemini S, w

Bmax, cOMpleteness: 29.0°, >99%
N(hkl)measureds N(hKI)uniques Rine: 4196, 4196, 0.034
Criterion for Iops, N(hkl)g:: Iops > 2 0 (Iops), 2990
N(param)refined: 114

Programs: CrysAlis™ [1], SHELX [2, 3], PLATON [4]

The title crystal structure is shown in the figure. Table 1
contains crystallographic data, Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters, and Table 3 contains selected structural
parameters of title complex and closely related structures.

Source of material

The mixture of Ni(OAc),-4H,0 (0.1 mmol) and N“—methyl—S—
methylisothiosemicarbazide-hydrogeniodide, L-HI, (0.2 mmol)
is disolved in warm EtOH (5 mL). The solution is spontaneously
evaporated to a small volume. Bluish-purple single crystals are
filtered and washed with EtOH. Non-commercial ligand L-HI
is obtained in the reaction of N*-methyl-thiosemicarbazide
and methyl-iodide in absolute ethanol during reflux for
45 min.

Experimental details

The used crystal specimen was a non-merohedral twin.
Upon determination of the twin law, simultaneous inte-
gration of reflecton intensities was performed. Deconvo-
luted intensity data (SHELX HKLF 4 format) were used for
structure solution, while refinement was performed
against 4152 merged reflections in SHELX HKLF 5 format.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
Iyl 0.72095(5) 0.86708(2) 0.46855(4) 0.05177(17)
S1 0.2711(2) 0.54413(7) 0.54313(17) 0.0626(4)
Ni1 0.250000 0.750000 0.500000 0.0323(2)
01 0.5261(4) 0.75062(17) 0.5790(3) 0.0423(8)
H101 0.578(7) 0.7801(15) 0.558(6) 0.063*
H201 0.585(6) 0.7216(16) 0.561(6) 0.063*
a 0.2467(10) 0.6310(3) 0.3458(6) 0.0684(19)
H1D 0.227781 0.662027 0.283760 0.103*
H1E 0.153729 0.602085 0.321218 0.103*
H1C 0.353405 0.610437 0.355339 0.103*
N1 0.2386(5) 0.7123(2) 0.6647(4) 0.0383(9)
H1A 0.315(4) 0.724(3) 0.733(3) 0.046*
H1B 0.141(3) 0.711(2) 0.680(4) 0.046*
2 0.2285(11) 0.5171(3) 0.6771(8) 0.088(2)
H2A 0.123997 0.535209 0.680524 0.132*
H2B 0.322427 0.528086 0.749695 0.132*
H2C 0.216366 0.473530 0.672892 0.132*
N2 0.2738(6) 0.6494(2) 0.6647(4) 0.0413(10)
H2 0.255(7) 0.629(2) 0.723(4) 0.050*
a 0.2626(6) 0.6239(2) 0.5540(5) 0.0369(10)
N4 0.2544(5) 0.65887(19) 0.4628(4) 0.0383(9)
02° 0.000000 0.7838(5) 0.750000 0.047(2)
H202° 0.046721 0.804361 0.811687 0.071*

®Occupancy: 0.5.

Coordinates of carbon-bonded hydrogen atoms
were introduced in idealized positions and refined using
riding model. Their U, values are approximated as
Uiso = kUeq of the parent atom (k = 1.2 for sp® and 1.5 for sp®
hybridized atoms). Locations of hydrogen atoms bonded
to heteroatoms were determined from residual electron
density maps and were refined with distance restraints.
Their Ui, values are approximated as Uis, = kUgq Of
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the parent atom (k = 1.2 for nitrogen- and 1.5 for
oxygen-bonded atoms). Non-coordinated water molecule
was refined as a rigid group.

Comment
Introduction

Numerous complexes of transition metals with derivatives
of S-alkylisothiodemicarbazide are synthesized and charac-
terized by single crystal X-ray diffraction [5]. Besides the
interesting metal-induced reactions of ligands and unusual
open chain and macrocyclic structures, some of these tetra-
and octadentate ligands can stabilize Cu(IlI), Ni(III), and
Fe(IV) ions [6-10].

In Refs. [11, 12] the structure of trans-square-planar
Ni(II) complex with NN bidentate S-methylisothiosemi-car-
bazide (LY), i.e. [Ni(L,]I, is described. This complex is ob-
tained in the reaction of EtOH solutions of Ni(OAc),-4H,0
and LHI in a 1:2 M ratio. In this paper, it is shown that under
the same synthetic conditions, the reaction of Ni(OAc),-4H,0
and L-HI results in the formation of the trans-octahedral
complex of the formula [NiLy(H,0),]1,:0.5H,0.

Structural comment

The asymmetric unit of [NiL,(H,0),]I:0.5H,0 consists of half
of the complex cation situated at a special position of site
symmetry 1, one iodide ion, and a half water molecule with
0.5 site occupancy factor situated at two-fold rotation axis.
Complex cation [NiL,(H,0),]*" consists of two NN bidentate
N*-methyl-S-methylisothiosemicarbazide ligands situated in

Table 3: Comparison of selected structural parameters of Ni(Il) complexes with N*-methyl-S-methylisothiosemicarbazide (L), and S-methyl-
isothiosemicarbazide (L") ligands. Atom labels used correspond to the title complex.

[NiLy(H,0),]1,-0.5H,0

[Ni(L");(H,0),](tph)-2H,0

INi(L"),]L, INi(L")]L,

CSD refcode N.A. FERLAQ MCBNIAO1 MCBNIA
CCDC No. N.A. 262776 680517 1210100
Reference This work [13] [12] [11]
d(Ni1-N1)/A 2.095(4) 2.094(3) 1.9119(16) 1.923(10)
d(Ni1-N4)/A 2.046(4) 2.027(3) 1.8624(17) 1.873(11)
d(Ni1-01)/A 2.147(3) 2.136(3) - -
d(N1-N2)/A 1.410(6) 1.425(3) 1.427(2) 1.429(12)
d(N2-C3)/A 1.363(7) 1.359(4) 1.350(3) 1.315(12)
d(C3-N4)/A 1.282(6) 1.274(5) 1.300(2) 1.284(12)
£(N4-Ni1-N1)/° 79.23(16) 80.15(12) 84.24(7) 84.1(6)
£(N1-Ni1-01)/° 91.14(14) 91.85(12) - -
£(N4-Ni1-01)/° 90.26(15) 92.68(11) - -
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the equatorial plane, and two water molecules occupying
axial positions of an octahedrally coordinated Ni(II) atom,
and has an approximate 2/m symmetry (r.m.s.d. of atomic
positions from symmetrized structure is 0.139 A). Similar
cation is observed in complex [Ni(L"),(H,0),l(tph)-2H,0,
where Hytph is terephthalic acid [13]. Metal-ligand
bond lengths and valence angles within the coordination
polyhedron of these two structures match within +0.02 A,
and +1°, respectively. As expected for Ni(Il) octahedral
complexes, axial metal-ligand bond lengths are longer
(d(Ni1—O01) = 2.147(3) A) compared to equatorial (d(Nil—
N1) = 2.095(4) and d(Nil—N4) = 2.046(4) A).

As already mentioned, the constitution of complex cation
in [NiL,(H,0),]1,-0.5H,0 is different from that found in
[Ni(Ll)Z]IZ [11, 12], even though syntheses were conducted
under equivalent conditions. Significant differences are
observed when metal-ligand bond lengths are compared to
[Ni(LY),]L,, where nickel(I]) is in a square-planar environment
composed of two S-methylisothiosemicarbazide ligands.
Namely, in [Ni(LY,]L,, both metal ligand bonds are shorter,
and the chelate bite angle is larger. On the other hand,
intraligand bond lengths of the common type in all mentioned
complexes have similar values. This indicates that methyl-
ation of N4 did not significantly change the ligand structure.

A complex network of hydrogen bonds is present in the
crystal structure, where all potential hydrogen bond donors
are involved in bonding.
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