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Abstract : Algal( 1 Multidentate N, O-Schiff base ligands, such as bis(salicylaldehyde)
ethylenediimine(SED), bis(salicylaldehyde)propylenediimine(SPD), bis(salicylaldehyde)
diethylenetriimine(SDT),  bis(salicylaldehyde)triethylenetetraimine(STT) and  bis
(salicyl-aldehyde)tetraethylenepentaimine(STP) were prepared. Stepwise proton dis-
sociation constants of the Schiff base were measured potentiometrically in ethanol and a
mixture of 70% dioxane and 30% Hz0O. The stability constants of copper( Il ) -Schiff base
complexes were in the order of Cu(ll)-SPD<Cu{l)SED<Cu(l)SDT<Cu(l})STT<Cu
(I)STP and were increased with the number of donor atoms. Reduction potentials
obtained by cyclovoltagram were shifted to the negative potential in the order of Cu(1l)
SPD<Cu( I1})-SDT<Cu( Il ) SED~STT < Cu( I} STP. Oxidation-reduction process of the
Cu( I ) -Schiff base complexes was involved with one-electron reaction.
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Fig. 1. Electronic absorption spectra of the STP in
80% ethanol.
1.4x10°M STP, #=01M(KNO3), pH 4~12
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Tuble 1. Electronic spectra data of multidentate Schiff bass ligands in 802% ethanol solution

Schiff Isosbestic pH = 4.0 pH = 100
base point A
ligand Amax, n{g M Cm )
SED 344.3 306.6(19,300) 305.4(13,871) 383.5(14,971)
SPD 3455 305.0(19,214) 306.0(13,785) 383.2(14,071)
sSDT 346.2 306.4(18,828) 307.5(13,614) 383.5(12,966)
STT 346.8 308.3(18,457) 307.2(13,272) 383.0(12,642)
STP 235.6 305.5(18,144) 304.8(13,028) 383.7(11,928)
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Tuble 2. Protonation constants® ligands in ethanol and a mixture of 70% dioxane and 30% H:0 at 25°C and u=

0.1{KNO3) -

Ligand log kul log kgz log ki log ' log ke
SED 13.57(12.35) 12.32(10.54)

SPD 12.89(12.07) 11.79(10.38)

SDT - HCI 9.71(9.29) 6.66(6.15) 3.25(3.10)

STT - ZHCI 9.89(9.25) 7.29(7.11) 6.00(5.50) 4.55(3.24)

STP - 3CHI 10.46(9.99) 8.47(8.07) 7.77(6.34) 6.94(5.83) 4.88(3.90)

**Calculated by the Fortran program PKAS. () in a mixture of 70% dioxane and 30% H20
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Fig. 3. Potentionmetric titration curves for STP (a)
1:1 rations of ligand to cu’t (b) in a mixture of
70% dioxane and 30% H»0.

g=moles of base(RNOH) added/mole of
ligand present.
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Table 3. Stability constants’ [ Log Kmi] for copper( ) complexes

Ligand SED SPD

SDT

STT STp

Cu(ll) 13.7(11.3) 12.7¢10.5)

22.2(21.4)

25.8(23.5) 27.7(26.2)

**Calculated by the Fortran program BEST in ethanol.

) in a mixture of 70% dioxane and 30% H3;0
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Fig. 4. Species concentration relative to Tstp in a
mixture of 70% dioxane and 30% H:0. Solution
having & 1:1 molar ratio of STP/Cu(ll) as a func-
tion of pH.
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Fig. 5. Differential pulse voltammogram of 0.ImM

Cu(I)-STP complex in 0.01M TEAP-DMSO sol-

ution.
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Tuble 4. Cyclic voltammetric and differential pulse voltammetric data of 0.lmM Cu( Il) Schiff base complexes

in DMSO containing 0.01M TEAP

(0% DPV
Complexes
scan rate(mV/s) —Epc(V/sec) —Epa(V/sec) ip(V/sec) ip.v'/? Wi/2(mV)

Cu(l)SED 20 1.61 1.54 0.81 0.18 100
50 1.63 1.52 1.16 0.16
100 1.63 151 1.76 0.17
200 1.65 1.50 2.52 0.17
300 1.66 1.50 2.75 0.16

Cu(1)-SPD 20 1.40 1.27 0.71 0.16 101
50 1.42 1.25 1.06 0.15
100 1.43 1.32 0.13
200 145 1.83 0.13
300 1.47 242 0.14

Cu(1II)SDT 20 1.61 1.53 0.72 0.16 99
50 1.62 1.53 0.98 0.14
100 1.62 1.52 142 0.14
200 1.64 1.52 1.97 0.14
300 1.65 1.51 242 0.14

Cu(I)STT 20 1.62 1.52 0.58 0.13 99
50 1.62 1.52 0.84 0.12
100 1.63 1.53 1.21 0.12
200 1.64 1.52 1.69 0.12
300 1.65 151 1.90 0.11

Cu(ll)STP 20 1.62 1.52 0.94 0.21 100
50 1.63 1.52 1.46 0.20
100 1.64 1.51 1.93 0.19
200 1.66 1.49 2.69 0.19
300 1.67 1.48 3.29 0.18
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Fig. 6. Cyclic voltammogram of 0.lmM Cu(1)STP

complex in 001M TEAP-DMSO
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