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Synthesis, Optical and Electrical Properties of the Ferrocene-cyano-carboxylic
Acid Ligand and Its Organotin Complex
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(College of Chemistry & Chemical Engineering, Key Laboratory of Functional
Inorganic Material Chemistry of Anhui University, Hefei 230039, China)

Abstract: A (D-m-A) ligand, ferrocene-cyano-carboxylic acid, was synthesized, and it was assembled with
organotins, dibutyltin oxide (n-Bu,Sn0), to obtain a novel ferrocene organotin coordination compond. They have
been characterized by 'H NMR, ""Sn NMR, IR, FT-IR, UV-Vis and elemental analysis. The crystal structure of
complex has been determined by X-ray single crystal diffraction. Their electrochemical and two-photon absorption
properties were systematically studied using cyclic voltammetry and Z-scan determination method. The results

indicated that the complex is more difficult to be oxidized and possess a larger two-photon absorption cross
section than its ligand. CCDC: 921958.
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Table 1 Selected bond lengths (nm) and angles (°) for complex

0(3)-Sn(2) 0.228 2(5) 0(4)-Sn(1)

0(6)-Sn(3) 0.205 0(4) 0(6)-Sn(2)

0(5)-Sn(2) 0.204 8(4) 0(5)-Sn(3)
Sn(4)-0(6)-Sn(3) 133.8(2) Sn(4)-0(6)-Sn(2)
Sn(1)-0(5)-Sn(2) 135.6(2) Sn(1)-0(5)-Sn(3)
0(6)-Sn(4)-0(8) 91.09(18) C(67)-Sn(4)-0(8)

0.226 7(5) 0(2)-Sn(1) 0.217 7(5)
0.217 9(4) 0(6)-Sn(4) 0.202 4(4)
0.218 5(4) 0(5)-Sn(1) 0.202 9(4)
122.22(19) Sn(3)-0(6)-Sn(2) 103.78(18)
120.4(2) Sn(2)-0(5)-Sn(3) 103.67(18)
87.6(3) C(71)-Sn(4)-0(8) 84.2(3)
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Table 2 Calculated leaner absorption properties, excitation energy, oscillator strengths

and major contribution for L. and Z in DMF

Cmpd AE | eV Aw” / nm Oscillator strengths Nature of the transition
L 3.239 4 383 0.014 9 67(HOMO)—68(LUMO)(0.38)
3.961 0 313 0.000 4 66(HOMO-1)—69(LUMO+1)(0.28)
VA 33226 375 0.011 4 411(HOMO-3)—417(LUMO+2)(0.31)
4.044 1 306 0.029 1 406(HOMO-8)—415(LUMO)(0.63)

* Energy gap of the single-photon absorption band; " Peak position of the maximum absorption band.
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Table 3 Two-photon absorption ratio 8 and cross section o of L and Z

Cmpd Best nonlinear absorption wavelength / nm B/ (cm-W™) o/ GM*
L 780 0.139 27 589.814
Z 700 0.056 47 2 662.438

*1 GM=1x10" cm'+s per photon.
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