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Synthesis, Crystal Structure and Electrochemical Properties of Ni(Il)
Complex with Cinnamaldehyde Salicylhydrazone

WANG Ming-Ming' XIE A-Gui' WANG Hui' CHEN Hao' LIN Zhi-Dong® QU Yang™"
("Department of Applied Chemistry, College of Science, Huazhong A gricultural University, Wuhan 430070)
(3School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430070)

Abstract: A ligand cinnamaldehyde salicylhydrazone (C oH;sN,0,, HL) and its Ni(Il) complex, [NiL,(DMF),] - (DMF),
have been synthesized and its ingredients, structure and Electrochemical Properties were characterized by the
element analysis, IR spectrum, X-ray single crystal diffraction structural analysis and cyclic voltammetry,
respectively. The complex crystallizes in monoclinic, space group P2,/n with cell parameter a=11.160 1(12) nm, b=
18.919(2) nm, ¢=11.997 4(13) nm, B=115.694(2)°, and V=2 282.7(4) nm’, Z=2, D,=1.289 g-cm™. The crystal
structure reveals that the center nickel(Il) cation is bonded to two ligands and two solvent DMF molecules to form
an octahedral coordination geometry. The bioactivity test shows that the Ni(Il) complex of cinnamaldehyde

salicylhydrazone has selective antibacterial property against S. Aureus and B. Subtilis. CCDC: 722241.
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M1 i Elementar Vario EL JGZ - HT U0 7€

SEHG i B BT A B Ak 2R S i R Y R oy
B et i | A 2o b BB 306
1.2 ERREENE K

7K A ok B e SCTRI1O-G 1

e A% PR 2 447 7K A% T JOE RS 5 B FIL 1) 45 B 5 R
SCHRI A 3.04 g(20 mmol) 7K 47 Bk A Jin A £ 30 mL
ToK S EEH | TINIAEE RS | R S5 2B 12 I A A RE 1
2.64 ¢(20 mmol) K1 6~8 h, 2 Bk B A ULTE , 24l
DA IR B O ML SR E S A 2~3
A3 H AR 5 8. 279~280 °C, 77 % .78.5%,
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Table 1 Crystallographic data for the title complex

Empirical formula CuHseNsNiOg D./ (g-em™) 1.286

Formula weight 883.68 A 2

Temperature / K 294(2) w/ mm™ 0.484
Wavelength/ nm 0.710 73 F(000) 936

Crystal system Monoclinic Reflections collected 16 261

Space group P2i/n Independent reflections 4023

a/ nm 11.160 1(12) Reflections observed [/>20(1)] 3274

b/ nm 18.919(2) Final GooF 1.152

¢/ nm 11.997 4(13) Ry, wR, [I520(1)] 0.059 4, 0.183 6
B/ 115.694(2) R\, wR; (all data) 0.069 1, 0.195 1
V/nm? 2 282.7(4) Largest difference peak and hole / (enm™) 0.964, -0.519
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Table 2 Selected bond lengths (nm) and bond angles (°) of the title complex

=2

Ni(1)-0(2) 2.036 1(19) Ni(1)-0(2A)

Ni(1)-0(3) 2.08 9(2) Ni(1)-N(2)
0(2)-Ni(1)-02A) 180.0 0(2)-Ni(1)-0(3)
0(2A)-Ni(1)-0(3) 89.70(9) 0(2A)-Ni(1)-0(3A)
0(2)-Ni(1)-N(2) 101.87(8) 0(2A)-Ni(1)-N(2)
0(2A)-Ni(1)-N(24) 101.87(8) 0(3)-Ni(1)-N(2)
0(3A)-Ni(1)-N(2) 87.13(9) O(3A)-Ni(1)-N(2A)
C(7)-0(2)-Ni(1) 111.51(17) N(1)-N(2)-Ni(1)

2.036 1(19) Ni(1)-0(3A) 2.089(2)

2.094(3) Ni(1)-N(2A) 2.094(3)
90.30(9) 0(2)-Ni(1)-0(3A) 89.70(9)
90.30(9) 0(3)-Ni(1)-0(3A) 180.0
78.16(8) 0(2)-Ni(1)-N(2A) 78.13(8)
92.81(10) 0(3)-Ni(1)-N(2A) 87.14(9)
92.86(10) N(2)-Ni(1)-N(2A) 180.0

111.20(17) €(22)-0(3)-Ni(1) 128.8(2)

Symmetry codes: A: —x+2, —y, —z+1.
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Molecular structure of the title complex

1
Fig.1
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Table 3 Antibacterial activity of HL and [NiL,(DMF),]- (DMF), (ring of antibacterial diameter mm)

Test organisms E. Coli S. Aureus AS 2300 D. Pneumoniae B. Subtilis
HL 9 10 9 9 20
[NiL(DMF),] - (DMF), 9 14 9 9 32
5% STHE - Organic compounds 2nd Edition Volume Il . Boca Raton,
Florida: CRC Press, 1985.
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