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An Organic-inorganic Hybrid Compound Constructed by -[Mo50y]
Cluster and 5-(3-Pyridyl)-1H-tetrazole Bridged Dinuclear Nickel Complex
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Abstract: An organic-inorganic hybrid compound [Niy(3-Hpt)s(H,0)6MogO0] - MogOs+ 10H,0 (3-Hpt=5-(3-Pyridyl)—-
1H-tetrazole has been hydrothermally synthesized and structurally characterized by single-crystal X-ray diffraction
and IR analysis. The compound consists of one [Nis(3-Hpt)s(H,0);0MogO4]** cations, one B-[MogOx]* anion and ten
water molecules of crystallization. The B-[MogOx]| cluster in cation fragment is covalently linked by binuclear
complex [Niy(3-Hpt);(H,0)s]** to from bisupporting polyoxometalate cations. A 3D supramolecular architecture is
formed by hydrogen-bonding among the cations,anion and lattice water. Furthermore, the compound bulk-modified

carbon-paste electrode (1-CPE) displays good electrocatalytic activity toward the reduction of NaBrO; and NaNOs,.
CCDC: 943879.
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Table 1 Crystal data and structure refinements for the title compound

Empirical formula C3sHeMoisN3Ni, 07
Formula weight 3 835.02
Crystal system triclinic
Space group P1

a/ nm 1.368 3(2)
b/ nm 1.429 3(3)
¢/ nm 1.445 4(3)
al(°) 82.908(6)
B/(° 65.022(4)
v/ (°) 69.752(4)
V/nm? 2.403 1(7)
A 1

D./ (g-cm™) 2.650

©/ mm™ 2.899
F(000) 1 846

B o | (°) 2.85-25.50
h -16—16
k -17—15
l -17—17
R 0.028 0
Reflens collected 16 219
Unique reflens 8757
Observed reflens 8 186
Parameters 772
GOOF 1.055

Ry, wR, 0.032 6, 0.088 9

FHL I 8 % A 1-CPE,
2 #ERE5FE

2.1 BREEH

X-F AT G 5 50 B R MR AT 25 R R AL G W
J2 HH RSP IE 25 K9 (A [ {Ni(3-Hpt)o(H,0) 1sMosO 6 1 FH 25
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Uncoordinated waters and the hydrogen atoms are omitted for
clarity; Symmetry code: " —x+3, —y—1, —z—1
1 [Niy3-Hpt)(H,0)10M0sOn] - MogOas+ 10H,0 114 i 4
2t
Fig.1  Crystal Structure of [Niy(3-Hpt)y(H,0),0M0gOs] *
MogOy+ 10H,O showing 30% probability thermal
ellipsoids
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Table 2 Hydrogen bond lengths and angles in the title compound

D-H--A d(D-H) / nm d(H--A) / nm d(D-++A) / nm £ (DHA) / (%)
027-H1---06 0.084 1 0.197 1 0.280 0 168.48
027-H2---014° 0.084 0 0.199 7 0.2817 165.11
028-H3---05W' 0.082 0 0.223 8 0.304 8 169.35
029-H5---021" 0.843 0.191 3 02735 164.30
029-H6---011" 0.840 0.190 8 02713 160.26
030-H7---03W" 0.816 0.203 0 0.280 7 153.94
030-H8§:--02W 0.818 0.198 7 02755 161.22
031-H9---O5H" 0.822 0.1929 0.271 9 161.22
031-H10--- 029 0.818 0.254 6 0.303 4 119.49
031-H10---N11" 0.818 0.269 0 03385 143.9
03W-H15---02W" 0.739 0.249 2 0.314 4 148.13
04W-H17---017 0.841 0.200 7 0.284 7 175.20
04W-H18--N6 0.084 0 02199 0.303 7 175.62
05W-H20---022 0.845 0212 4 0.280 1 136.82
05W-H19---012° 0.851 0.195 7 0.280 2 172.00
N4-H4A---08 0.860 02517 0315 1 131.29
N11-HIIA---031" 0.860 0.258 2 03385 155.84
028-H4---N14' 0.821 0219 8 0.285 7 137.39
028-H4---028" 0.821 0.265 2 0.328 9 135.54

Symmetry code: ' x, —y, z=1/2; " —x42, —y, —z; T —x+1, =y, —z+1; ¥ =242, —y=1, —z; ¥ —x42, —y=1, =z; " —a+1, —y, —z; " a+1, y-1,

23 43, —y=1, —z=1; ® =42, —y—=1, —z=1; ¥ —x+1, —y+1, —z—1; ¥ x=1, y+1, z+1.
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Fig.6 Thermogravimetric curve of the title compound
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