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Synthesis, Structure and Antibacterial Activity of the Complex of
Zinc with Phenanthroline and Naphthylacetate

TANG Ding-Xing® FENG Li-Xia ZHANG Xiao-Quan
(Department of Biochemical Engineering, Anhut University of Technology and Science, Wuhu, Anhui 241000)

Abstract: The complex with the molecular formula of Zn(Phen)(NAA), was synthesized by the reaction of ZnSO,,
naphthylacetic acid and phenanthroline in ethanol-water solution at about pH =7. It was characterized by
elemental analysis, IR spectrum and X-ray single crystal diffraction. The antibacterial activity on E. Coli, S.
Aureus and B. Subtilis were also been studied. The crystal of the complex belongs to triclinic system with space
group P1, a=1.3002 nm, b=1.3064 nm, ¢=1.7144 nm, a=89.41°, B=77.06°, y=86.70°, V=2.833 5(2) nm®, Z=4, D,
=1.444 g-cm, M=615.96, u(Mo Ka)=0.912 mm™, the final R=0.039 8 and wR=0.103 4 [[>20(1)], F(000)=1 272.
An asymmetry unit is composed of two independent molecules of Zn(Phen)(NAA), with different bond length and bond
angles. There exist two kinds of face to face -7 stacking interactions . The complex has a good effect against E.

Coli. CCDC: 619222.
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Table 1 Crystal data and structure refinement
Empirical formula Cs6HasN,04Zn Absorption coefficient / mm™ 0912
Formula weight 615.96 F(000) 1272
Temperature / K 291(2) Crystal size / mm 0.36 x 0.35 x 0.28
Wavelength / nm 0.071 073 0 range for data collection / (°) 2.43 to 26.00
Crystal system Triclinic Limiting indices -l6<h<15-16<k<16-21<[<20
Space group Pl Reflections collected / unique 22 503 /11 033 (R;,=0.014 5)
a/ nm 1.300 2(1) Completeness (0 to 27.5°) / % 99.2
b/ nm 1.306 4(1) Max. and min. transmission / mm™' 0.786 9 and 0.732 5
¢/ nm 1.714 4(1) Refinement method Full-matrix least-squares on F?
al (%) 89.41(1) Data / restraints / parameters 11 033 /55271775
B/(°) 77.06(1) Goodness-of-fit on F? 1.068
y /(%) 86.70(1) Final R indices (I>20(])) R=0.039 8, wR=0.103 4
Volume / nm? 2.833 5(2) R indices (all data) R=0.054 5, wR=0.109 3
Z 4 Largest diff. peak and hole / (e-nm?) 627 and -495
Calculated density / (g+cm™) 1.444
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Table 2 Selected bond lengths (nm) and bond angles (°)

Zn(1)-0(1) 0.206 08(17) Zn(2)-0(5)
Zn(1)-0(2) 0.226 38(17) Zn(2)-0(6)
Zn(1)-003) 0.206 1(2) Zn(2)-0(7)
Zn(1)-0(4) 0.233 0(2) Zn(2)-0(8)
Zn(1)-N(1) 0.213 0(2) Zn(2)-N(3)
Zn(1)-NQ2) 0.211 7(2) Zn(2)-N(4)
0(1)-C(24) 0.126 1(3) 0(5)-C(60)
0(2)-C(24) 0.124 7(3) 0(6)-C(60)
0(3)-C(36) 0.125 1(4) 0(7)-C(72)
0(4)-C(36) 0.123 4(4) 0(8)-C(72)

0.205 97(16) N(1)-C(1) 0.132 5(4)
0.226 48(17) N(1)-C(12) 0.135 4(3)
0.199 3(2) N(2)-C(10) 0.132 4(3)
0.252 1(3) N()-C(11) 0.135 7(3)
0.210 9(2) NB3)-C(37) 0.132 8(3)
0211 3(2) N(3)-C(48) 0.135 3(3)
0.125 7(3) N(4)-C(46) 0.132 6(3)
0.125 3(3) N(4)-C(47) 0.135 6(3)
0.126 4(4)

0.122 5(4)
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0(1)-Zn(1)-0(2) 60.35(6) 03)-Z 3)-Zn(2)-0(6) 89.36(8)
0(3)-Zn(1)-0(4) 59.04(9) 0(5)-Z )-Zn(2)-0(6) 94.60(8)
N(1)-Zn(1)-N(2) 78.76(8) 0(7)-Z )-C(24)-0(2) 120.8(2)
0(1)-Zn(1)-N(2) 99.35(7) NG)-Z 3)-C(36)-0(4) 122.2(3)
0(3)-Zn(1)-N(2) 104.01(8) 0(5)-Z 0(5)-C(60)-0(6) 120.9(2)
0(1)-Zn(1)-N(1) 103.42(7) 0(7)-Z 0(7)-C(72)-0(8) 123.4(3)
0(3)-Zn(1)-N(1) 102.71(8) 0(5)-Z

N(1)-Zn(1)-0(4) 89.70(9) 0(7)-Z
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Fig.1  Structure of the complex
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Table 3 Diameter of antibacterial active ring (mm)

Concentration 15 g-L. 10 g- L™ 7.5 ¢ L7 Se L
E. Coli 14 10 10 —
S. Aureus — — —
B. Subtilis — — — —
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