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Synthesis, Crystal Structure and Antimicrobial Study of a Zinc(I) Complex [Zn(PHT),(PA)]
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Abstract: The title complex [Zn(PHT),(PA)| was synthesized by hydrothermal methods and characterized by elemental
analysis, IR, '"H NMR and X-ray single-crystal diffraction. The complex crystallizes in the triclinic system, space
group Pl with ¢=0.987 3(2) nm, b=1.318 7(2)nm, ¢=1.339 6(3) nm, a=107.942(3)°, B=109.530(3)°, ¥=93.870(2)°,
V=1.529(5) nm®, M,=642.02, Z=2, F(000)=668, D,=1.394 g-cm~, ©=0.851 mm™, the final R=0.0864 and wR=
0.207 6. The complex was valued for its antimicrobial activity by agar method and filter paper method in vitro. It

was found to be active against the three test bacterial and four plant pathogenic fungi organisms. CCDC: 631850.
Key words: zinc(Il) complex; synthesis; crystal structure; antimicrobial activity
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LA G EETE (KB e fr) %2 ;'H NMR H
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FREL 0.252 4 g(1 mmol) X Z 5 1 0.109 2 (0.5
mmol) if§ PR B A RE SR N AT e A 10 mLL Y
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PR CuHpNOZn THA IS H (%):C 61.68,H
4.98 N 13.08; il %&£ {f (%) :C 61.41,H 5.11,N 12.96,
IR (KBr JEH ,em™):3352,3238,1659,1491,1446,
1380,1260,756,696,528 cm™, 'H NMR(CD;0D &
% 7 ,8/ppm)1.32 (3H,CH,),2.51 (1H,CH),3.08 2H,
CH,),4.90(i% 7 1%) ,7.36(10H , ArH).,
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Table 1 Crystallographic data of titled complex

Empirical formula CyHpNgO4Zn V / nm? 1.529 7(5)

Formula weight 642.02 A 2

Color Colorless D,/ (Mg-m™) 1.394

Temperature / K 298(2) (Mo Ka) / mm™ 0.851

Wavelength / nm 0.071 073 F(000) 668

Crystal system Triclinic Crystal size / mm 0.26 x 0.15 x 0.13
Space group P1 6 range for data collection / (°) 1.72 to 25.01

a/ nm 0.983 7(2) h k [ limiting indices -11~11, -15~9, -15~15
b/ nm 1.318 7(2) Reflections collected / unique (R;,) 7 500 /5 135 (0.060 7)
¢/ nm 1.339 6(3) GOF 0.987

al(°) 107.942(3) R\, wR, [I>20(])] 0.086 4, 0.207 6
B/ 109.530(3) Ry, wR, (all data) 0.133 8,0.241 9

v /1) 93.870(2) Largest diff. peak and hole / (e-nm™) 1 282 and -1 094
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Fig.1 Molecular structure of the title complex
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Table 2 Selected bond lengths (nm) and angles (°) of the title complex

Zn(1)-N(4) 0.195 3(6) Zn(1)-N(2)
Zn(1)-N(5) 0.205 1(5)
N(4)-Zn(1)-N(2) 125.2(2) N(4)-Zn(1)-N(6)

111.5(2) N(2)-Zn(1)-N(5)

0.200 6(5) Zn(1)-N(6) 0.205 0(6)
113.6(3) N(2)-Zn(1)-N(6) 103.5(2)
110.4(2) N(6)-Zn(1)-N(5) 85.3(2)
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Fig.2 Packing of the title complex in a cell
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Fig.3  Antifungal activities of the ligand and the title
complex
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Table 3 Antibacterial activity data of the ligand and the title complex

Diameter of inhibition zone / mm

Compound Concentration / (mmol - L)
Escherichia coli Staphylococeus aureus Bacillus subtilis
Zn(Ac),- H,0 1 11.0 10.7 12.7
0.5 10.4 10.0 12.3
[Zn(PHT),(PA)] 1 12.8 12.7 13.8
0.5 10.5 10.1 11.2
HPHT 1 13.4 9.7 11.0
0.5 11.1 8.3 10.0
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