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Electron Transfer Reaction between Cytochrome c and Trisoxalatocobalt(III)

Joanna Macyk and Rudi van Eldik*

The oxidation of cytochrom cII by trisoxalatocobalt(III) was studied spectrometrically (see spectral changes) as a function of cobalt concentration, pH, temperature and pressure. Kinetic evidence for precursor, ion-pair formation and a complete set of kinetic parameters for the outer-sphere electron transfer reaction are reported.
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Supporting Information

Table S1. Kinetic data for electron transfer between cyt cII and trisoxalatocobalt(III). Experimental conditions: [cyt cII] = (1.5 – 3.0) x 10–5 M, µ = 0.1 M (Tris/LiNO3), ( = 550 nm.
Temp.  (°C)
pH
P (MPa)
[K3[Co(C2O4)3]] x 103 (M)
kobs x 103 (s–1)

5.6
7.2
0.1
1.25
5.4 ( 0.1

9.5
7.2
0.1
1.25
9.8 ( 0.1

9.5
7.2
0.1
0.8
5.9 ( 0.2

15.0
7.2
0.1
0.8
12.3 ( 0.2

15.2
7.2
0.1
1.25
13.5 ( 0.2

16.0
7.2
0.1
6.25
55.6 ( 0.3

21.0
7.2
0.1
6.25
81.0 ( 0.9

22.0
7.2
0.1
1.25
38.7 ( 0.3

25.0
6.0
0.1
0.25
25.0 ( 0.6

25.0
6.8
0.1
0.25
27.0 ( 0.2

25.0
7.0
0.1
0.25
25.0 ( 0.6

25.0
7.2
0.1
0.27
19.0 ( 0.5

25.0
7.2
0.1
0.4
13.0 ( 0.2

25.0
7.2
0.1
0.7
15.7 ( 0.2

25.0
7.2
0.1
0.8
15.0 ( 0.4

25.0
7.2
0.1
1.07
34.0 ( 0.2

25.0
7.2
0.1
1.36
39.0 ( 0.2

25.0
7.2
0.1
1.25
55.4 ( 0.4

25.0
7.2
0.1
1.75
52.9 ( 0.8

25.0
7.2
0.1
1.87
53.5 ( 0.2

25.0
7.2
0.1
2.61
65.0 ( 1.5

25.0
7.2
0.1
2.8
67.0 ( 1.5

25.0
7.2
0.1
2.8
69.8 ( 1.5

25.0
7.2
0.1
3.6
91.3 ( 1.1

25.0
7.2
0.1
6.0
108 ( 1

25.0
7.2
0.1
6.35
110 ( 1

25.0
7.2
0.1
6.8
97 ( 1

25.0
7.2
0.1
7.0
111 ( 1

25.0
7.2
0.1
8.2
111 ( 1

25.0
7.2
0.1
10.0
110 ( 1

Temp.  (°C)
pH
P (MPa)
[K3[Co(C2O4)3]] x 103 (M)
kobs x 103 (s–1)

25.0
7.2
0.1
15.0
123 ( 2

25.0
7.2
10
0.2
17.5 ( 0.1

25.0
7.2
50
0.2
21.5 ( 0.1

25.0
7.2
90
0.2
26.7 ( 0.3

25.0
7.2
130
0.2
 29.4 ( 0.3

25.0
7.2
10
0.8
 34.0 ( 0.3

25.0
7.2
50
0.8
41.2 ( 0.5

25.0
7.2
90
0.8
48.8 ( 0.5

25.0
7.2
130
0.8
61.6 ( 0.7

25.0
7.2
10
6.25
99.9 ( 1.0

25.0
7.2
50
6.25
118 ( 2

25.0
7.2
90
6.25
130 ( 2

25.0
7.2
130
6.25
138 ( 2

25.0
7.2
10
7.0
101 ( 1

25.0
7.2
50
7.0
105 ( 1

25.0
7.2
90
7.0
116 ( 1

25.0
7.2
130
7.0
126 ( 1

25.0
7.4
0.1
0.3
27.3 ( 0.2

25.0
7.6
0.1
0.32
27.3 ( 0.2

25.0
8.0
0.1
0.31
26.1 ( 0.2

29.1
7.2
0.1
1.25
92.8 ( 0.8

29.2
7.2
0.1
0.80
101 ( 1

34.2
7.2
0.1
0.80
208 ( 2

34.4
7.2
0.1
6.25
396 ( 3

37.6
7.2
0.1
1.25
219 ( 2

39.5
7.2
0.1
6.25
510 ( 2

43.2
7.2
0.1
0.80
340 ( 2

44.5
7.2
0.1
6.25
960 ( 2
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Figure S1. Absorption spectra of 1.5 x 10–5 M cyt cII (solid line) and its oxidised form (dashed line), pH = 7.2 in Tris buffer.
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Figure S2.  Absorption spectra of 4.8 x 10–3 M [Co(ox)3]3– (full line) and its reduced form (dashed line), pH = 7.2 in Tris buffer.

[image: image4.wmf]450

500

550

600

0.2

0.4

0.6

0.8

Wavelength, 

nm

Absorbance


Figure S3. Effect of pH on the oxidation of cyt cII by trisoxalatocobalt(III).

Experimental conditions: [cyt cII] = 1.5 x 10–5 M, [[Co(ox)3]3–] = (0.25 – 0.32) x 10–3 M, µ = 0.1 M (Tris/LiNO3), temp. = 25 °C, ( = 550 nm
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