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Abstract

C4H16Cl2MnN8S4, tetragonal, P42/n (no. 86), a = 13.7526(9) Å,
c = 9.0785(9) Å, V = 1717.1 Å3, Z = 4, Rgt(F) = 0.0294,
wRref(F

2) = 0.0877, T = 290 K.

Source of material

Thiourea (SC(NH2)2) and manganese chloride tetrahydrate
(MnCl2-4H2O) with the molar ratio of 1:1 are the starting mate-
rial, 5 mmol MnCl2-4H2O is first dissolved in 50 ml water solvent.
Then, the same mole amount of SC(NH2)2 is added slowly, and
the mixture is well stirred at room temperature for about 1 h until
the raw materials are dissolved. The super-saturated solution is
kept at elevated temperature via a water bath, and then the white,
transparent and irregular crystals are formed gradually during the
continuous evaporation process. The size of the grown single
crystals is tightly related to the growing temperatures, and the
largest single crystal with size of 5%2%1.5 mm3 is obtained under
the 50 °C water bath after two weeks.

Discussion

Recently, research on the organometallic coordination polymer
has become a cutting-edge field in materials science and con-

densed matter physics owing to its potential applications in
functional materials, such as in sorption, optics, magnetics, ferro-
electrics and piezoelectricity, etc. [3-6]. As a typical
organometallic compound, organometallic polymers in which the
organic group and magnetic metal centers are connected through
carbon chemical bond has aroused special attentions for its abun-
dant physical properties and wide industrial applications [7-13].
C4H16N8S4NiCl2 (DTN), with the tetragonal I4 space group, is a
well-studied magnetic material in the condensed matter physics.
The magnetic interaction through the super-exchange Ni-Cl-Cl-
Ni path leads to the occurrence of the Bose-Einstein Condensa-
tion (BEC) in the DTN [14, 15]. Recently, a new Bose glass mag-
netic phase was observed after partly replace of the Cl atom by Br
[16]. It thus can be expected that replacement of the Ni atom by
another magnetic atoms, such as Mn, would be an effective way
for the properties modulation. Furthermore, the different electron
configuration of the magnetic atoms can also change the interac-
tions between the magnetic atoms, and more novel physical be-
haviors might be expected. In the title structure the Mn is located
at the center of symmetry, which is surrounded by two chlorido
ligands and four thiourea ligands. These form a distorted
octahedra, where thiourea molecules bond to Mn2+ cation through
S. The distance of Mn and Cl is 2.5108 Å, and that of Mn–S1,
Mn–S2 are 2.6363(5) Å, and 2.6859(5) Å, respectively. Further-
more, the bond angles between the atoms mentioned above are as
fol lows: S1(S1’)–Mn–S2 = 91.991° (88.009°) ,
#Cl1–Mn–S2(S1) = 95.176° (87.937°).
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Crystal: colourless blocks, size 0.32%0.36%0.41 mm
Wavelength: Mo K, radiation (0.71073 Å)
*: 15.65 cm*1

Diffractometer, scan mode: Gemini S Ultra, Agilent Technologies, "
2(max: 52.72°
N(hkl)measured, N(hkl)unique: 4357, 1756
Criterion for Iobs, N(hkl)gt: Iobs > 2 %(Iobs), 1411
N(param)refined: 89
Programs: OLEX2 [1], SHELX [2]

Table 1. Data collection and handling.
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Mn(01) 4c 0 0 0 0.0324(2) 0.0268(2) 0.0296(3) *0.0002(2) *0.0032(2) *0.0006(2)
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Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

H(2B) 8g *0.0006 0.2945 *0.2272 0.067
H(2A) 8g *0.0023 0.1866 *0.2147 0.067
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H(1A) 8g *0.1427 0.3412 0.0509 0.092

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso

H(3B) 8g 0.3797 0.1266 0.1456 0.065
H(3A) 8g 0.3342 0.1911 0.0333 0.065
H(4B) 8g 0.3010 *0.0026 0.2329 0.054
H(4A) 8g 0.2013 *0.0270 0.1806 0.054

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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