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Syntheses, Crystal Structures and Electrochemical Properties of Zn(Il) and Cd(I)
Complexes Constructed from Ferrocene-based Carboxylate and N-containing Ligands

LI Gang™ LI Zi-Feng WU JIng-Xia ZHU Lu HOU Hong-Wei
(Department of Chemusiry, Zhengzhou University, Zhengzhou 450052)

Abstract: By the reactions of Zn(OAc),*2H,0 or Cd(OAc),*2H,0 with o-ferrocecarbonyl benzoic acid and 1,10-
phenantholine in methanol solution, complexes [Zn (0-OOCC4H,COFc), (phen) (H,0)] -CH;OH (1) and {[Cd (17%0-
00CCH,COFc)(u-0-O0CCH,COFc)(phen)| - CH;0H, - H,0}, (2) were prepared. Their structures were confirmed
by elemental analysis, IR data and X-ray diffraction single crystal structure analyses. In complex 1, the mononuclear
[Zn(0-O0CCH,COFc)s(phen)(H,0)] units are connected by weak hydrogen bonds forming one-dimensional chain.
In complex 2, the 0-FcCOCgH,COO™ units as bridging ligands connect two Cd(Il) ions forming the dinuclear cores.
The solution-state differential pulse voltammetries of the two complexes were determined. The results indicate
that the half-wave potential of the ferrocenyl moieties is influenced by the Zn(Il) or Cd(Il) ions in 1 or 2. CCDC:
645320, 1; 645321, 2.
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Table 1 Selected bond distances (nm) and angles (°) for complex 1
Zn(1)-N(1) 0.215 0(2) Zn(1)-N(2) 0.211 9(2) 0(3)-C(30) 0.123 5(3)
Zn(1)-0(2) 0.197 09(18) Zn(1)-0(4) 0.200 07(19) 0(5)-C(31) 0.124 1(4)
Zn(1)-0(7) 0.212 6(2) 0(1)-C(23) 0.122 4(3) 0(6)-C(38) 0.122 7(4)
0(2)-C(30) 0.126 6(3) 0(4)-C(31) 0.126 7(3)
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0(2)-Zn(1)-N(1) 94.23(8) 0(2)-Zn(1)-0(4) 112.04(8) 0(2)-Zn(1)-N(2) 116.37(8)
N(2)-Zn(1)-0(7) 89.56(9) 0(4)-Zn(1)-N(2) 130.76(8) 0(2)-Zn(1)-0(7) 94.92(9)
0(4)-Zn(1)-N(1) 90.46(8) 0(4)-Zn(1)-0(7) 94.94(9) N(2)-Zn(1)-N(1) 77.81(9)
0(7)-Zn(1)-N(1) 166.77(9)
2 BEV2HBIBKNER
Table 2 Selected bond distances (nm) and angles (°) for complex 2
Cd(1)-0(1) 0.224 9(2) Cd(1)-0(2)#1 0.224 0(2) Cd(1)-N(2) 0.231 7(2)
Cd(1)-03) 0.229 8(2) Cd(1)-0(4) 0.258 3(2) 0(5)-C(11) 0.121 9(4)
Cd(1)-N(1) 0.235 3(2) 0(6)-C(26) 0.122 2(4) 0(2)-Cd(1)#1 0.223 9(2)
0(2)#1-Cd(1)-0(1) 111.09(9) 0(2)#1-Cd(1 ) 0(3) 87.75(9) N(2)-Cd(1)-N(1) 71.73(8)
0(1)-Cd(1)-0(3) 88.66(8) 0(2)#1-Cd(1)-N(2) 152.69(9) 0(1)-Cd(1)-0(4) 138.41(8)
0(1)-Cd(1)-N(2) 94.67(9) 0(3)-Cd(1)- N(2) 102.24(9) N(2)-Cd(1)-0(4) 80.17(8)
0(2)#1-Cd(1)-N(1) 95.14(9) 0(1)-Cd(1)-N(1) 97.74(8) N(1)-Cd(1)-0(4) 118.90(8)
0(3)-Cd(1)-N(1) 171.47(8) 0(3- Cd(l) 04) 53.20(8) 0(2)#1-Cd(1)-0(4) 86.00(8)
C(18)-0(1)-Cd(1) 114.40(19) C(18)-0(2)-Cd(1)#1 151.0(2) 0(1)-C(18)-0(2) 124.003)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y+1, —z+1.
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Hydrogen atoms and crystallized solvent molecules
omitted for clarity
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Fig.1 Molecular structure of 1
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Fig.4 1D chain supported by hydrogen bonding of complex 2
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Fig.5 Differential pulse voltammogram of complexes 1

Current

(b) and 2 (c) and the corresponding ferrocenyl
ligand, 0-FcCOC4H,COONa (a) in DMF solution
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