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Abstract The kinetics and thermodynamics have been studied for the reactions of

the copper(II) complexes with iminodiacetate (ida), 2,20-bipyridine (bipy) and 1,10-

phenanthroline (phen) as ligands. The kinetics of substitution reactions of two aqua

ligands for bipy and phen in the [Cu(ida)(H2O)2] coordination compound has been

studied in water and three type of aqueous solutions of the following surfactants:

anionic sodium dodecyl sulfate (SDS), cationic hexadecyl trimethyl-ammonium

bromide (CTAB) and nonionic t-octylphenoxypolyetoxyethanol (Triton X-100).

The progress of the substitution reactions in the studied solutions was monitored

spectrophotometrically using the stopped-flow method. The studies have allowed

the determination of the effect of the type of surfactant solutions on the rate of the

substitution reaction. Moreover, the order of studied reactions has been determined.

The research performed has also allowed us to propose the reaction mechanism of

the [Cu(ida)(H2O)2] binary complex with chelate ligands (bipy or phen). In addition,

the thermodynamic stability of complexes under study in aqueous solutions has

been examined using the potentiometric titration method. Moreover, the potential

scavenging activity of the copper(II) complexes has been investigated towards the

superoxide radical.
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Introduction

Over the last years, the copper(II) coordination compounds with polycarboxylate

anions and chelate ligands containing two or more atoms which have free electron

pairs, for example 2,20-bipyridine (bipy) and 1,10-phenanthroline (phen), have

received increasing attention in electronics and technology as new materials of

interesting magnetic and catalytic properties [1–5]. Examples of compound

structures of this type have been shown in Fig. 1.

The recent results of the studies of our research group have shown that Cu2?

complexes with oda (oxydiacetate) and tda (thiodiacetate) ligands undergo

substitution reactions with phen and bipy in aqueous and dimethyl sulfoxide

(DMSO) solutions [6]. The observed rate constants of studied reactions increase

with the concentration of the binary complex and the temperature in aqueous and

DMSO solutions. This dependence is compatible with the activated complex theory

[6, 7].

In the literature, several types of surfactants of different types of hydrophilic

groups, for example anionic sodium dodecyl sulfate (SDS), cationic hexadecyl

trimethyl-ammonium bromide (CTAB) and nonionic t-octylphenoxy-

polyetoxyethanol (Triton X-100) have been known [8–10]. Surfactants are

commonly used to mimic many aspects of physical interactions with cell

membranes [11]. Consequently, the kinetics of reactions in micellar systems is

studied by scientists. The influence of changes in the surfactant concentration on the

observed rate constant is commonly studied [12]. Among others, the kinetics of the

fading reaction of the malachite green and the bromophenol blue in aqueous

solutions of three surfactants: anionic (SDS), cationic (DTAB) and nonionic (TX-

100) has been studied. It has been stated that the rate of the fading reaction of

malachite green increase in the presence of DTAB, TX-100, and furthermore, it

decrease in the presence of SDS [12]. However, in the case of bromophenol blue the

rate of the reaction increase in the presence of DTAB, TX-100, and moreover, it

does not change in the presence of SDS [12]. Earlier, the stopped-flow method has

been used to investigate the kinetics of the [Cu(phen)]? reaction with phen in the

SDS solution [13]. These studies have shown that SDS micelles may inhibit the

reactions of Cu(phen)2
? and Cu(phen)? by forming nonreactive complexes. Another

report [14] shows that the substitution of tris(sulfonated triazine)iron(II) complexes

by 1,10-phenanthroline, 2,20-bipyridine and 2,20,6,200-terpyridine in the CTAB

Fig. 1 Structures of the synthesized copper(II) complexes [1, 2]
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solution occurs by an associative mechanism, [14] which is confirmed by the low

activation energy and high negative entropy.

In addition, the literature reports show that Cu2? easy changes the oxidation state

and, consequently, copper complexes are often used as catalysts in redox reactions

[15–17]. Moreover, the Cu(II)-polycarboxylate complexes, e.g. [Cu(oda)(4-pic)

(H2O)]2H2O (4-pic = 4-picoline) and [Cu(oda)(bipy)(H2O)]4H2O, exhibit an

antioxidant activity towards superoxide anion radicals and these complexes are

candidates for the synthetic superoxide dismutase mimetics [18, 19].

Analyzing the literature, there is no information on kinetic studies of reactions of

the Cu(II)-iminodiacetate complex in micellar solutions. Thus, the main reason of

our studies is to find the correlation between the rate of substitution reactions of

aqua ligands for the bipy and phen in the binary complex-[Cu(ida)(H2O)2] and in

the presence of surfactant solvents of the different structure. Our studies should

answer the question how the surfactant structure impact on the kinetics of copper(II)

complexes. Moreover, the thermodynamic stability of the synthesized complex has

been investigated as a complement to the study on the kinetic stability of the

complexes. We have predicted that the studied copper(II) complexes may exhibit

the antioxidant activity against the superoxide anion. Consequently, we have also

checked the potential scavenging activity of the synthesized copper(II) complexes.

Experimental

Syntheses

The series of complexes: [Cu(ida)(H2O)2], [Cu(ida)(bipy)]�4H2O, [Cu(ida)(phen)

(H2O)]�H2O were synthesized based on the known methods described in the

literature [1].

Diaqua(iminodiacetato)copper(II), [Cu(ida)(H2O)2], [Cu(ida)]: portions of

Cu(NO3)2�H2O (5.79 g, 24 mmol in water, POCH) were added to the solution of

H2IDA (3.19 g, 24 mmol, Fluka analytical) and Na2CO3 anhydrate (2.54 g,

24 mmol, Reachim) in 40 mL of water. The mixture in a round-bottomed flask

was then heated to 50 �C with magnetic stirring. The resulting solution was filtered

off and the blue solid was left in the air for 7 days.

2,20-Bipyridine(iminodiacetato)copper(II)-tetrahydrate, [Cu(ida)(bipy)]�4H2O,

[Cu(ida)bipy]: portions of Cu(NO3)2�H2O (5.79 g, 24 mmol in water, POCH) were

added to the solution of H2IDA (3.19 g, 24 mmol, Fluka analytical) and Na2CO3

anhydrate (2.54 g, 24 mmol, Reachim) in 40 mL of water. Then the mixture was

heated in a round-bottomed flask to 50 �C with magnetic stirring. 2,20-bipyridine

(3.74 g, 24 mmol, Fisher Scientific) was added to the solution at the end of the

synthesis. The resulting solution was filtered and the blue solid was left in the air for

7 days.

1,10-Phenanthroline(iminodiacetato)(aqua)copper(II) monohydrate, [Cu(ida)(phen)

(H2O)]�H2O, [Cu(ida)phen]: Portions of Cu(NO3)2�H2O (5.79 g, 24 mmol in water,

POCH) were added to the solution of H2IDA (3.19 g, 24 mmol, Fluka analytical) and

Na2CO3 anhydrate (2.54 g, 24 mmol, Reachim) in 40 mL of water. The mixture was
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then heated to 50 �C in a round-bottom flask with magnetic stirring. 1,10-

Phenanthroline (4.76 g, 24 mmol, Stanlab) was dissolved in ethanol and added to

the solution at the end of the synthesis. The resulting solution was filtered and the blue

solid was left in the air for 7 days.

Elemental analyses of the polycarboxylate complexes were performed with the

Vario EL analyzer Cube CHNS. Analysis calculations: for [Cu(ida)(H2O)2]: C,

20.82%, H, 3.90%, N, 6.07%. Found: C, 20.93%, H, 4.03%, N, 6.07%. Anal. Calcd

for [Cu(ida)(bipy)]�4H2O: C, 39.76%, H, 4.97%, N, 9.94%. Found: C, 39.57%, H,

5.00%, N, 9.84%. Anal. Calcd for [Cu(ida)(phen)(H2O)]�H2O,: C, 46.96%, H,

4.16%, N, 10.27%. Found: C, 46.32%, H, 4.07%, N, 9.44%.

Kinetic measurements

The substitution reactions of aqua ligands for the bipy and phen in [Cu(ida)(H2O)3]

coordination compounds in three type of surfactants aqueous solutions were

monitored spectrophotometrically using the stopped-flow method. The concentra-

tions of the binary complex were within the range of 0.25–1.00 mM, whereas the

concentration of bipy or phen was kept constant at 0.05 mM in surfactants solvents.

The surfactant solvents were the following: anionic sodium dodecyl sulfate SDS

(Acros Organics) was 20 mM, cationic hexadecyl trimethyl-ammonium bromide

CTAB (Acros Organics) was 2 mM and nonionic t-octylphenoxypolyethoxyethanol

Triton X-100 (Sigma Aldrich) was 0.8 mM. Surfactants concentrations have been

chosen based on the critical micelle concentration (CMC)-CMCSDS = 8.2 mM,

CMCCTAB = 0.92–1.0 mM and CMCTriton X-100 = 0.22–0.24 mM [20]. The kinetic

of substitution reactions of [Cu(ida)(H2O)3] complex was monitored in the UV

range. [Cu(ida)(H2O)3] and phen or bipy were substrates of the reaction, and

[Cu(ida)(phen)(H2O)] or [Cu(ida)(bipy)(H2O)] was the final product of the

monitored reaction. The wavelengths necessary for the kinetic studies were chosen

on the basis of UV–Vis spectra. The changes of absorbances have been monitored in

the case of SDS at 260 nm for Cu(ida)bipy and at 280 nm for Cu(ida)phen; in the

case of CTAB, at 242 nm for Cu(ida)bipy and at 245 nm for Cu(ida)phen and in the

case of Triton X-100, at 285 nm for Cu(ida)bipy and at 285 nm for Cu(ida)phen.

Instrumentation

UV spectra were recorded using the UV–Vis Lambda 45 Perkin-Elmer spectropho-

tometer. The progress of the substitution reaction of [Cu(ida)(H2O)2] with bipy or

phen ligands in surfactants solutions was monitored using the Applied Photophysics

SX 18 MV-R spectrophotometer.

Potentiometric titrations (PT)

Potentiometric titrations were conducted using the Cerko Lab System microtitration

unit fitted with a 5-mL Hamilton syringe, a self-made measuring cell equipped with

a magnetic stirrer and a pH combined electrode (Schott BlueLine 16 pH type). The

30 mL-cell was thermostated at 298.15 ± 0.10 K (the Lauda E100 circulation
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thermostat). The electrode was calibrated according to IUPAC recommendations

and already tested procedures [21–23]. The syringe was calibrated by a weight

method. The titrand solutions contained the following species: Cu2? (1 mM), H2ida

(1.5 mM), phen (1 mM) or bipy (1 mM), HClO4 (5 mM). Three solutions: H2ida,

Cu2? ? H2ida and Cu2?? H2ida ? phen/bipy were potentiometrically titrated with

the standardized NaOH solution (50 mM). All titrations were repeated at least three

times in order to check the reproducibility of the data. The experimental data have

been subjected to calculations to determine the stability constants of the complexes

using the Hyperquad2008 program [24, 25].

NBT test

The potential superoxide scavenging activity of the Cu(II) complexes was examined

using nitro blue tetrazolium (NBT) according to the method described in the

literature [26]. The NBT solutions were prepared by dissolving 10 mg of NBT in

10 mL of DMSO. The solution of superoxide anion radicals contained 6.5 mg of the

KO2 powder and 90 mg of 18-crown-6-ether dissolved in DMSO (50 mL) [27]. The

tested sample was prepared by mixing 1.5 mL of the superoxide anion radical

solution with 0.5 mL of the solution containing the studied complex. The sample

was kept for 20 min and then 0.1 mL of the NBT solution was added. The control

sample was prepared by mixing 1.5 mL of superoxide anion radical solution with

0.5 mL of the DMSO solution. After mixing all components in the cuvette, the

absorbance of the mixture was monitored spectrophotometrically at 560 nm [28].

The percentage of scavenging of the superoxide radical can be calculated using

the following equation:

S ð%Þ ¼ ½ðAcontrol�AsampleÞ=Acontrol� � 100%

Here is Acontrol is the absorbance of the sample without a potential antioxidant

solution, and Asample is the absorbance of the sample with a potential antioxidant

solution.

Cyclic voltammetry (CV)

The scavenging of the superoxide anion generated electrochemically was studied by

the cyclic voltammetric technique using the Autolab potentiostat/galvanostat

PGSTAT30 (Eco Chemie B.V., the Netherlands) combined with two electronic

flow-meters (Bronkhorst El-Flow, equipped with electronic control valves) for

oxygen and argon at 298.15 K by using the General Purpose Electrochemical

System (GPES 4.9) software [29, 30]. The reference electrode was the Ag/AgCl/

0.1 M TBACl in the MeOH solution. The platinum electrode (r = 3 mm) was an

auxiliary electrode and it was polished on polishing clothes (Microcloth) with

alumina (Buehler) pastes of 0.5 nm decreasing particle size. The glassy carbon

electrode was used as a working electrode. In all experiments, 0.1 mol/L

tetrabutylammonium perchlorate (TBAP) in DMSO was used as a base electrolyte.

All solutions used to measurements were degassed with argon. The oxygen
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concentration in the measured solution was in the 1.5–2.2 9 10-3 mol/L range. In

each voltamperogram a peak of the cathode and the anode has been achieved. The

difference between peak heights of the cathode and the anode was calculated by the

formula:

DIp ¼ jIpa � Ipcj

This allowed the calculation of the scavenging % of the superoxide anion with the

formula:

Scavenging % ¼ ðDIp=IpaÞ � 100%

DIp is the difference between the heights of cathodic and anodic peaks, Ipa is the

peak height of the anode, Ipc is the peak height of the cathode.

Under the influence of a changing current the values of the potential on the

cathode and the anode change since it is a result of the following reactions:

Cathode: CuIIL þ e� �CuIL

Anode: O��
2 �O2 þ e�

Summary reaction: CuIIL þ O��
2 �CuIL þ O2

Here L denotes (ida), (ida)(phen) or (ida)(bipy).

The literature [31] confirms that the copper(II) cation has the ability to react with

the superoxide anion radical according to the following scheme:

1. Cu2? ? O2
�– ? Cu? ? O2

2. Cu? ? H2O2 ? Cu2? ? OH� ? OH-

Results and discussion

The kinetic stability of the complexes in surfactants solutions

The measurements have been conducted in different solvents: water, SDS(aq),

Triton X-100(aq) and CTAB(aq). The surfactant solutions were chosen to check the

impact of the micelle effect on the studied substitution rate. In the first step of the

investigations, the UV spectra were recorded to select wavelengths for the kinetic

measurements. Consequently, the UV spectra of the substrate (phen or bipy), the

mixture of phen or bipy with Cu(ida) in the molar ratio 1:1 and the (Cu(ida)phen or

Cu(ida)bipy) ternary complex have been registered in four solvents studied. It

turned out that the spectra of all compounds and mixtures studies were independent

of solvent, i.e. were in all surfactant solutions the same as in water. For this reason,

the UV spectra of the substrate (phen or bipy), the mixture of phen or bipy with

Cu(ida) and the Cu(ida)phen or Cu(ida)bipy ternary complex in aqueous solutions

only are shown in Fig. 2.

In aqueous or surfactant solutions, the two aqua molecules in the coordination

sphere of Cu(II) have been substituted by bipy or phen. A mathematical model for
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the studied reactions is A ? B. Reactions of [Cu(ida)(H2O)3] with bipy and phen

may be described using following equations:

v ¼ d½B�=dt ¼ k½A�
k ¼ kobs

Here A is the substrate concentration, B is the product concentration, k is the

reaction rate constant, kobs is the observed rate constant, v is the reaction rate, t is the

time.

The values of the observed rate constant of the studied substitution have been

calculated with the ‘‘Glint’’ program. The linear relationships of the rate of the

substitution reaction versus the concentration of the binary complex as well as the

temperature have been observed. The order of all studied reactions has been

determined by a graphical method. An analysis of the linear fit of absorption

changes in a time function and the obtained coefficients of determination R2 allow

to conclude that all monitored reactions are of the pseudo-first order (R2 % 1).

Figures showing kobs versus Cu(ida) are available in the Supplementary

Information. Results obtained show that in all types of solvents studied the rate

constants of the substitution of two aqua ligands with phen or bipy in

[Cu(ida)(H2O)3] increase with the Cu(ida) concentration and the temperature.

However, in the case of the SDS(aq) solution, the dependence of the rate constants in

the temperature function is the strongest. In SDS and Triton X-100 solutions, the

reaction of [Cu(ida)(H2O)3] with bipy undergoes 6 times faster than the reaction

with phen. In the CTAB solution the similar results have been obtained. The Cu(ida)

reaction with bipy undergoes 4.5 times faster than in the case of the reaction with

phen. The Cu(ida) reaction with bipy in the SDS solution is about 2 times faster than

the same reaction in the CTAB and Triton X-100 solutions. This may be due to the

charge of the surfactant molecule. The results of the kinetic measurements show

that the presence of micelles in aqueous solutions causes an increase in the rate

substitution in Cu(ida) with bipy. A similar dependence occurs in the case of the

substitution in Cu(ida) with phen. However, the presence of CTAB and SDS

Fig. 2 a The UV spectra of the phen substrate, the mixture of phen and Cu(ida) in the molar ratio 1:1 and
the Cu(ida)phen ternary complex in H2O (T = 298.15 K). b The UV spectra of the bipy substrate, the
mixture of bipy and Cu(ida) in the molar ratio 1:1 and the Cu(ida)bipy ternary complex in H2O
(T = 298.15 K)
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micelles in aqueous solutions causes a decrease in the rate substitution of two aqua

ligand with one phen molecule. These differences in the micellar effect may be a

result of differences in the basicity of phen and bipy [32]. In the reaction with phen,

the impact of Triton X-100 on the rate of the substitution in comparison to the

observed rate constant in other surfactants solutions may be explained by the

structure of the Triton X-100 molecule. Triton X-100 is a nonionic surfactant.

Therefore, its micelles present in solutions have a different impact on the monitored

reaction in comparison to ionic surfactants such as SDS and CTAB. The micelles of

Triton X-100 may be less likely to interact with studied species (Cu(ida), phen,

bipy) than in the case of micelles of ionic surfactants. The effect of the presence of

the micelles in the solution on the rate of the chemical reaction can be caused by a

change of a reaction mechanism when compared to the observed rate constant in

aqueous solutions or elsewhere this effect may be as a result of a change of the

activation energy of the reaction.

The thermodynamic stability of the complexes in aqueous solutions

The stability of the title compound in aqueous solutions has been investigated by

using the potentiometric titration method. The equilibrium constants defined by

equations:

pM þ qL þ rB þ sH ¼ MpLqBrHs

bpqrs ¼ ½MpLqBrHs�=ð½M�p½L�q½B�r½H�sÞ

(Here M is Cu2?, L denotes the iminodiacetate ion, B denotes phen or bipy, H is the

proton and p, q, r, s are stoichiometric coefficients for the reaction) were refined by

least-squares calculations using the Hyperquad computer program. All potentio-

metric titrations have been performed involving the ternary system which contained

Cu2?, ida as the primary ligand as well as bipy or phen as the secondary ligand. The

calculated logarithms of the stability constants values (log bpqrs) of the Cu2?

complexes are collected in Table 1. In our studies, based on the best fit of the

calculated data to the experimental ones, the equilibrium model has been deter-

mined using the Hyperquad2008 program and the formation of CuB or CuB2 has

Table 1 Logarithms of the stability constants values (log bpqrs) of the investigated complexes obtained

by adapting the equilibrium model to PT data

Equilibrium model log bpqrs Cu2?

B = phen B = bipy

B ? H? = BH? log b0011 5 = const [33] 4.3 = const [33]

2H? ? L- = H2L± log b0102 11.71 (± 0.15) 11.71 (± 0.15)

L2- ? H? = HL- log b0101 8.58 (± 0.15) 8.58 (± 0.15)

M ? L = ML log b1100 10.03 (± 0.10) 10.37 (± 0.10)

M ? L ? B = MLB log b1110 14.11 (± 0.11) 13.67 (± 0.10)

The standard deviations are given in parenthesis
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been neglected. The results show that the copper(II)-iminodiacetic complex with

phen has higher thermodynamic stability in aqueous solution that the Cu2? complex

with bipy as a ligand. This result may be explained by the fact that phen is more

basic ligand than bipy. The thermodynamic stability of the complexes increases

with an increasing basicity of ligands. The analysis of calculated log bpqrs values

allow us to conclude that in aqueous solutions, the Cu2?-iminodiacetic complex is

less stable by four orders of magnitude compared to Cu(ida)phen and by three

orders of magnitude compared to the Cu(ida)bipy complex. According to the gen-

eral rule, the greater is the basicity of the ligand, the more stable complexes are

formed [32]. In our study, phen is the more basic ligand than bipy and, conse-

quently, forms more stable complexes. All studied complexes, Cu(ida), Cu(ida)(-

phen) and Cu(ida)(bipy) are more stable in comparison with Cu-phen and Cu-bipy

complexes in aqueous solutions. For Cu(phen)2? and Cu(bipy)2? log b1010 equals to

9.25 and 8.00, respectively [33]. The analysis of log bpqrs values shows that in

aqueous solutions, the Cu(ida) complex is more stable by one order of the magni-

tude whencompared to Cu(phen)2? and by two orders when compared to the

Cu(bipy)2? complex. Moreover, Cu(ida)(phen) and Cu(ida)(bipy) complexes are

more stable by five orders of the magnitude when compared to Cu(phen)2? and

Cu(bipy)2?, respectively.

In aqueous solutions the Cu(ida) complex dominates in the solution at pH %2,

Cu(ida)bipy and Cu(ida)phen dominate at pH % 4 (Fig. 3). In the case when bipy

occurs in the investigated mixture, the Cu(ida) complex is present at pH = 2 at a

higher percentage concentration than in the case of the mixture containing phen.

The pH value higher than 4 favors the formation of the ternary complexes

Cu(ida)phen and Cu(ida)bipy.

The results of kinetic and thermodynamic studies confirm that Cu(ida)bipy and

Cu(ida)phen complexes are more stable in aqueous solutions than the Cu(ida)

complex. In SDS and Triton X-100, both Cu(ida)bipy and Cu(ida)phen are more

stable than in aqueous solutions. In the case of the Cu(ida)bipy complex, the

presence of nonionic micelles of Triton X-100 increase about 2 times the

substitution reaction when compared to SDS and CTAB solutions. In the case of the

Fig. 3 Concentration distribution curves of the complexes as a function of pH calculated based on the
values of log bpqrs collected in Table 1
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Cu(ida) reaction with phen, such a dependence of the micelles structure on rate

constant values does not occur.

The antioxidant activity of Cu(ida), Cu(ida)bipy and Cu(ida)phen against
the superoxide radical

The potential scavenging activity of the copper(II) complexes with iminodiacetate

anion and bipy or phen towards the superoxide anion radical anion has been studied

by NBT test (Fig. 4a). The results show that the Cu2? complex with phen as a ligand

exhibits the highest antioxidant activity. It is interesting that the presence of the

phen and bipy ligand in the coordination sphere of Cu2? causes a decrease of the

scavenging activity of the complexes. For the Cu(ida) complex, the value of the

ascorbic acid equivalent (EA) has been calculated and it equals 2.412. However, for

the Cu(ida)bipy and Cu(ida)phen complexes, the values of EA could not be

calculated due to lack of data: the studied concentrations of Cu(ida)bipy and

Cu(ida)phen do not cause the 50% inhibition of the superoxide anion radical due to

too low solubility in aqueous solutions. Among the synthesized complexes, only

Cu(ida) exhibits a sufficient solubility in an aqueous solutions to determine the

concentration of complex, which causes the 50% scavenging activity against the

superoxide anion. The presence of bipy and phen in the complexes reduces the

ability of the Cu2? cation to change the state of an oxidation.

Cyclic voltammetry allows to study the antioxidant activity of the synthesized

complexes towards the superoxide anion radical which was generated electrochem-

ically (Fig. 4b). The CV results show that the copper(II) complex with phen and ida

most effectively remove the superoxide anion radical. However, the presence of

bipy ligand in the copper(II) complex reduce the compound reactivity with the

superoxide anion.

Taking into account the results of the NBT and CV tests it can be concluded that

Cu(ida) may play a role as a potential antioxidant or redox catalyst. Although this

Fig. 4 a The superoxide radicals scavenging activity of the complexes towards the superoxide anion.
b The plot of the percentage of scavenging of the superoxide ions in the 2.23 9 10-4 M solution of
DMSO as a function of the molar ratio of the title complexes to oxygen
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complex exhibits about 2.5 times lower scavenging activity than ascorbic acid it can

be proposed as an antioxidant compound since Cu(ida) mimics the superoxide

dismutase interactions with the superoxide anion radical. The complexes containing

bipy and phen have too low solubility in aqueous solutions to determine the

concentration causing the 50% inhibition of the superoxide anion radical using the

NBT test.

Conclusions

The kinetics of the aqua ligands substitution in the [Cu(ida)(H2O)2] complex with

phen and bipy has been studied. Furthermore, the micellar effect on the rate

constants has been investigated in aqueous solutions and in three type of surfactants:

cationic CTAB, anionic SDS and nonionic Triton X-100. It has turned out that all

monitored reactions are of the first-order rate and undergo reactions according to the

associative mechanism. An impact of the type of micelles depends on the basicity of

the ligand (phen or bipy) which is substituted in the coordination sphere of Cu2?

and, depends on the type of the solved surfactant. A lower basicity of an associated

ligand to a complex compound causes the acceleration of the substitution in

surfactant solvents in comparison to the reaction with ligands of higher basicity. The

potentiometric titrations have shown that in aqueous solutions the iminodiacetate

Cu2? complexes with phen or bipy have the higher thermodynamic stability than the

Cu(ida) complex. Moreover, the results obtained by the NBT test and the CV

method have proven that the three Cu2? complexes exhibit the scavenging activity

towards the superoxide anion radical. The results of the NBT and CV methods allow

to conclude that Cu(ida) is a potential antioxidant and may be used for studies on the

application of Cu(ida) as a redox catalyst.
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