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Synthesis and Crystal Structure of New Coordination Compound Mn,Hg,(SCN),,

LI Guang-Hui*' FANG Qi* XUE Gang® YU Wen-Tao’
(Institute of Materials Science and Engineering, Tianjin University of Commerce China, Tianjin 300134)
(State Key Laboratory of Crystal Materials, Institute of Crystal Materials, Shandong University, Jinan 250100)

Abstract: A new inorganic coordination compound Mn,Hg,(SCN),, was synthesized. The grown crystals were

characterized by elemental analysis, infrared spectroscopic analysis and powder crystal X-ray diffraction in detail.

The crystal structure of Mn,Hg,(SCN),, was determined by single-crystal X-ray diffraction. It belongs to monoclinic
system, P2 /c space group. The cell dimensions are: a=1.171 6 nm, b=1.431 05 nm, ¢=2.1051 nm, 8=100.738°,

and Z=4. In the structure of it, half of Mn?>* cations have five-coordinate number, and other half of Mn?** cations

have six-coordinate number; 3/4 of Hg** cations are coordinated by four SCN-, 1/4 of Hg* cations are coordinated

by three SCN~ and one NCS~, all the coordination geometry of Hg* show slightly distorted tetrahedrons. CCDC:

244939.
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Table 1 Elemental analysis
C/w% N/ w% S/ w% Mn/Hg / (n/n)
Mn,Hg,(SCN),, Found 8.53 10.88 23.02 0.48
Mn,Hg,(SCN),, Caled. 8.96 10.44 2391 0.5
MnHg(SCN), Caled. 9.84 11.48 26.29 1
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Table 2 Selected bond lengths (nm) and angles (°) for Mn,Hg,(SCN),,

N(1)-Mn(1) 0.222 0(16) N(10)-Mn(2) 0.217 0(18) S(6)-Hg(2) 0.236 1(5)
N(2)-Mn(1) 0.223 2(17) N(11)-Mn(2) 0.218 6(18) S(7)-Hg(d) 0.267 8(5)
N(3)-Mn(1) 0.219 9(17) N(12)-Hg(2)#8 0.260 2(18) S(7)-Hg(3) 0.291 7(5)
N(4)-Mn(1) 0.221 7(16) S(1)-Hg(1) 0.246 7(5) S(8)-Hg(4) 0.268 4(5)
N(5)-Mn(1) 0.222 9(16) S(2)-Hg(1) 0.260 0(5) S(8)-Hg(3) 0.280 5(5)
N(6)-Mn(1) 0.219 4(17) S(3)-Hg(1) 0.244 6(6) S(9)-Hg(4) 0.242 3(6)
N(7)-Mn(2) 0.208 6(17) S(4)-Hg(1) 0.278 2(5) S(10)-Hg(4) 0.250 1(5)
N(8)-Mn(2) 0.214 6(17) S(4)-Hg(2)#8 0.296 3(5) S(11)-Hg(3) 0.239 9(5)
N(9)-Mn(2) 0.220 4(18) S(5)-Hg(2) 0.239 1(5) S(12)-Hg(3) 0.243 2(5)
C(11)-N(1)-Mn(1) 173.3(17) C(5)-8(10)-Hg(4) 95.6(6) N(11)-Mn(2)-N(9) 154.4(7)
C(12)-N(2)-Mn(1) 176.7(17) C(7)-8(11)-Hg(3) 101.9(6) S(3)-Hg(1)-S(1) 137.4(2)
C(3)#2-N(3)-Mn(1) 178.2(16) €(9)-8(12)-Hg(3) 97.3(6) S(3)-Hg(1)-8(2) 114.3(2)
C(4)#1-N(4)-Mn(1) 178.2(17) N(6)-Mn(1)-N(3) 176.2(6) S(1)-Hg(1)-8(2) 96.91(17)
C(6)#7-N(5)-Mn(1) 152.5(16) N(6)-Mn(1)-N(4) 87.8(6) S(3)-Hg(1)-S(4) 97.2(2)
C(10)-N(6)-Mn(1) 158.3(16) N(3)-Mn(1)-N(4) 89.6(6) S(1)-Hg(1)-S(4) 103.27(17)
C(2)#3-N(7)-Mn(2) 161.6(15) N(6)-Mn(1)-N(1) 93.2(6) S(2)-Hg(1)-S(4) 103.11(15)
C(9)#7-N(8)-Mn(2) 173.9(17) N(3)-Mn(1)-N(1) 89.4(6) S(6)-Hg(2)-S(5) 153.8(2)
C(8)-N(9)-Mn(2) 146.6(18) N()-Mn(1)-N(1) 178.5(7) S(6)-Hg(2)-N(12)#10 103.8(5)
C(7)-N(10)-Mn(2) 163.2(17) N(6)-Mn(1)-N(5) 92.6(6) S(5)-Hg(2)-N(12)#10 95.2(5)
C(5)#7-N(11)-Mn(2) 172.3(16) N(3)-Mn(1)-N(5) 90.4(6) S(6)-Hg(2)-S(4)#10 100.5(2)
C(1)-N(12)-Hg(2)#8 120.9(16) N(4)-Mn(1)-N(5) 92.8(6) S(5)-Hg(2)-S(4)#10 99.24(15)
C(10)#1-S(1)-Hg(1) 101.6(7) N(1)-Mn(1)-N(5) 88.2(6) N(12)#10-Hg(2)-S(4) 83.7(4)
C(3)-S(2)-Hg(1) 94.8(6) N(6)-Mn(1)-N(2) 87.9(6) S(11)-Hg(3)-8(12) 144.9(2)
C(1)-8(3)-Hg(1) 100.6(7) N(3)-Mn(1)-N(2) 89.3(6) S(11)-Hg(3)-5(8) 108.2(2)
C(2)-S(4)-Hg(1) 97.2(7) N(4)-Mn(1)-N(2) 90.2(6) S(12)-Hg(3)-S(8) 102.14(16)
C(2)-S(4)-Hg(2)#8 96.0(7) N(1)-Mn(1)-N(2) 88.7(6) S(11)-Hg(3)-8(7) 95.37(17)
He(1)-S(4)-Hg(2)#8 119.03(17) N(5)-Mn(1)-N(2) 176.9(6) S(12)-Hg(3)-8(7) 105.69(18)
C(11#5-S(5)-Hg(2) 100.0(7) N(7)-Mn(2)-N(8) 110.4(7) S(8)-Hg(3)-8(7) 82.94(14)
C(4)-8(6)-Hg(2) 101.0(7) N(7)-Mn(2)-N(10) 95.9(7) S(9)-Hg(4)-8(10) 128.5(2)
C(6)-S(7)-Hg(4) 98.2(6) N(8)-Mn(2)-N(10) 153.6(7) S(9)-Hg(4)-8(7) 108.95(17)
C(6)-S(7)-Hg(3) 102.6(7) N(7)-Mn(2)-N(11) 105.4(7) S(10)-Hg(4)-S(7) 109.20(18)
Hg(4)-S(7)-Hg(3) 88.44(13) N(8)-Mn(2)-N(11) 86.8(6) S(9)-Hg(4)-S(8) 112.12)
C(12)#9-S(8)-Hg(4) 100.8(7) N(10)-Mn(2)-N(11) 87.6(6) S(10)-Hg(4)-S(8) 101.23(16)
C(12)#9-S(8)-Hg(3) 97.3(7) N(7)-Mn(2)-N(9) 99.1(6) S(7)-Hg(4)-S(8) 89.95(15)
Hg(4)-S(8)-Hg(3) 90.72(14) N(8)-Mn(2)-N(9) 91.2(6)
C(8)-S(9)-Hg(4) 98.5(7) N(10)-Mn(2)-N(9) 82.9(7)

Symmetry transformations used to generate equivalent atoms: #1: —x, y+1/2, —z+1/2; #2: —x, —y+2, —z; #3: —x, y—=1/2, —z+1/2;
#4: x, —y+3/2, z+1/2; #5: —x, —y+1, —z; #6: x—1, —y+3/2, z—1/2; #7: x, —y+3/2, z—1/2; #8: x, y+1, z; #9: x+1, —y+3/2, z+1/2;
#10: x, y-1, z.
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Fig.3 X-ray powder diffraction pattern of Mn,Hg,(SCN),,
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