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Abstract
C2H3N4SK, orthorhombic, Pnma (no. 62), a= 13.874(2) Å,
b= 6.5644(11) Å, c= 6.6911(11) Å, V = 609.39(17) Å3, Z= 4,
Rgt(F)=0.02345, wRref(F2)=0.0594, T= 296 K.

CCDC no.: 1520332

The crystal structure is shown in the figure. Tables 1 and 2
contain details on crystal structure and measurement condi-
tions and a list of the atoms including atomic coordinates and
displacement parameters.

Table 1: Data collection and handling.

Crystal: light yellow block
Size: 0.36 × 0.32 × 0.30 mm
Wavelength: Mo Kα radiation (0.71073 Å)
μ: 1.11 mm−1

Diffractometer, scan mode: CCD area detector, φ & ω
θmax, completeness: 27.5°, 98.6%
N(hkl)measured, N(hkl)unique, Rint: 3239, 749, 0.056
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 693
N(param)refined: 57
Programs: Apex2, SAINT [13], SHELX [14, 15]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

K1 0.23565(3) 0.750000 0.39021(7) 0.03978(17)
S1 0.23112(4) 0.250000 0.38805(8) 0.03736(17)
N1 0.03416(12) 0.250000 0.3761(2) 0.0328(4)
N2 −0.04166(12) 0.250000 0.5012(3) 0.0398(4)
N3 −0.00662(13) 0.250000 0.6805(3) 0.0420(4)
N4 0.09076(12) 0.250000 0.6760(3) 0.0379(4)
C1 0.11639(13) 0.250000 0.4830(3) 0.0294(4)
C2 0.0210(2) 0.250000 0.1606(3) 0.0500(6)
H1 0.0496(16) 0.367(3) 0.109(3) 0.077(7)*
H2 −0.043(2) 0.250000 0.130(4) 0.070(9)*

Source of material
To the solution of 10 mmol (1.161 g) 1-methyl-1H-tetrazole-5-
thione in 60 mL bidistilled water, a solution of equimolar
amount (10 mmol, 0.561 g) of potassium hydroxide in 40 mL
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bidistilled water was added dropwise at room temperature.
After vigorous stirring for 4 h, the resulting solutionwas evap-
orated to a volume of 20 mL in vacuum and filtered hot. The
filtrate was set aside for crystallization at room temperature.
Half a month later, light yellow crystals of the title compound
were isolated.

Experimental details
H atoms were placed in calculated positions and were refined
using the riding model.

Discussion
In the past two decades, 1-organyl-1H-1,2,3,4-tetrazole-5-
thiones have attracted tremendous attention upon their co-
ordination behaviors. Early research mainly focused on their
transition metal complexes and it was found that the lig-
and anion tends to coordinate through the exocyclic S atom
[1–9]. It was not until 2004 that a crystallographic investiga-
tion on alkaline 1-phenyl-1H-1,2,3,4-tetrazole-5-thiolate com-
pounds had been addressed [10]. It was found that in case of
alkaline 1-phenyl-1H-1,2,3,4-tetrazole-5-thiolate, the ligand co-
ordinates through both the exocyclic S atom and the N atoms.
In 2007 we first synthesized catena-Poly[[di-μ-aqua-aqua(1-
methyl-1H-1,2,3,4-tetrazole-5-thiolato-κS) sodium]-di-μ-aqua-
κ4O:O] [11]. Crystallographic analysis revealed that it is a
one-dimensional chain constructed mainly by μ2-bridging
water molecules, in which the organic ligand is monoden-
tate through the S atom. The coordination behavior is quite
different from that of sodium 1-phenyl-1H-1,2,3,4-tetrazole-5-
thiolate monohydrate [Na(C6H5N4CS)2·H2O]2, which is a 2D
polymer. Cesium 1-methyl-1H-1,2,3,4-tetrazole-5-thiolate and
cesium 1-phenyl-1H-1,2,3,4-tetrazole-5-thiolate were quite dif-
ferent in respect to their structures and coordination behav-
ior [10, 12]. To get deeper insight into coordination behav-
ior of 1-methyl-1H-1,2,3,4-tetrazole-5-thiono anion, herein we
report the crystal structure of potassium 1-methyl-1H-1,2,3,4-
tetrazole-5-thiolate.

The asymmetric unit of the title compound comprises a
potassium cation and a 1-methyl-1H-1,2,3,4-tetrazole-5-thiono
anion. The K+ cation is 7-coordinated, which is also true for
the tetrazolethiolate ligand anion coordinates to seven adja-
cent K+ cations by its μ4-S atom and three N atoms (figure,
upper part) with K-S distances from 3.2828(5) Å to 3.3915(9) Å
and K-N distances from 2.7877(18) Å to 3.213(2) Å. The μ4-S
atoms bridge the K+ to give (4,4) topological inorganic layers
parallel to bc plane, which are further linked by the inter-
layer tetrazolethiolate ligand anions to form an organic and
inorganic alternatingly arranged three-dimensional frame-
work (lower part of the figure).
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