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Supplementary Figures: 

 

 

Figure S1. High-resolution mass spectrum (ESI) of [Co(LOMe)2(esc)]ClO4. 

 

 

Figure S2.1H NMR spectrum of [Co(LOMe)2(esc)]ClO4 in DMSO-d6. 
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Figure S3. 13C NMR spectrum of [Co(LOMe)2(esc)]ClO4 in DMSO-d6. 

 

 

 

Figure S4. High-resolution mass spectrum (ESI) of [Co(LCOOMe)2(esc)]ClO4. 
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Figure S5.1H NMR spectrum of [Co(LCOOMe)2(esc)]ClO4 in DMSO-d6. 

 

 

Figure S6.13C NMR spectrum of [Co(LCOOMe)2(esc)]ClO4 in DMSO-d6. 
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Figure S7.1H NMR spectrum of [Co(LCl)2(esc)]ClO4 in DMSO-d6. 
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Figure S8.13C NMR spectrum of [Co(LCl)2(esc)]ClO4 in DMSO-d6. 

 

 

 

Figure S9. High-resolution mass spectrum (ESI) of [Co(LBr)2(esc)]ClO4. 
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Figure S10.1H NMR spectrum of [Co(LBr)2(esc)]ClO4 in DMSO-d6. 

 

 

Figure S11.13C NMR spectrum of [Co(LBr)2(esc)]ClO4 in DMSO-d6. 
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Figure S12. High-resolution mass spectrum (ESI) of [Co(LCH
2

OH)2(esc)]ClO4. 

 

 

Figure S13.1H NMR spectrum of [Co(LCH
2

OH)2(esc)]ClO4 in DMSO-d6. 
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Figure S14.13C NMR spectrum of [Co(LCH
2

OH)2(esc)]ClO4 in DMSO-d6. 

 

 

 

Figure S15. High-resolution mass spectrum (ESI) of [Co(LMe)2(esc)]ClO4. 
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Figure S16.1H NMR spectrum of [Co(LMe)2(esc)]ClO4 in DMSO-d6. 

 

 

Figure S17.13C NMR spectrum of [Co(LMe)2(esc)]ClO4 in DMSO-d6. 
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Figure S18. High-resolution mass spectrum (ESI) of [Co(LH)2(esc)]ClO4 featuring signals of ions 

[Co(LH)2(esc)]+ (m/z = 547.0813) and [Co(LH)(esc)]+ (m/z = 391.0123). 

 

 

Figure S19. MS/MS spectrum featuring signals of ions [Co(LH)2(esc)]+ (m/z = 547.0813), 

[Co(LH)(esc)]+ (m/z = 391.0128) and [Co(LH)]+ (m/z = 215.0014); the collision energy was 35±17 

V. 
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Figure S20. Differential pulse voltammogram (ν = 100 mV s−1) of [Co(LOMe)2(esc)]ClO4 (2×10-3 

mol/l) at 298 K in an acetonitrile-DMF mixture with 0.1 M [NBu4][ClO4] at a glassy carbon elec-

trode. 

 

 

Figure S21. Differential pulse voltammogram (ν = 100 mV s−1) of [Co(LMe)2(esc)]ClO4 (2×10-3 

mol/l) at 298 K in an acetonitrile-DMF mixture with 0.1 M [NBu4][ClO4] at a glassy carbon 

electrode. 
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Figure S22. Differential pulse voltammogram (ν = 100 mV s−1) of [Co(LH)2(esc)]ClO4 (2×10-3 

mol/l) at 298 K in an acetonitrile-DMF mixture with 0.1 M [NBu4][ClO4] at a glassy carbon 

electrode. 

 

 

Figure S23. Differential pulse voltammogram (ν = 100 mV s−1) of [Co(LCOOMe)2(esc)]ClO4 (2×10-3 

mol/l) at 298 K in an acetonitrile-DMF mixture with 0.1 M [NBu4][ClO4] at a glassy carbon 

electrode. 
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Figure S24. Differential pulse voltammogram (ν = 100 mV s−1) of [Co(LCl)2(esc)]ClO4 (2×10-3 

mol/l) at 298 K in an acetonitrile-DMF mixture with 0.1 M [NBu4][ClO4] at a glassy carbon 

electrode. 

 

 

Figure S25. Differential pulse voltammogram (ν = 100 mV s−1) of [Co(LCH
2

OH)2(esc)]ClO4 (2×10-3 

mol/l) at 298 K in an acetonitrile-DMF mixture with 0.1 M [NBu4][ClO4] at a glassy carbon 

electrode. 
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Figure S26. Differential pulse voltammogram (ν = 100 mV s−1) of [Co(LBr)2(esc)]ClO4 (2×10-3 

mol/l) at 298 K in an acetonitrile-DMF mixture with 0.1 M [NBu4][ClO4] at a glassy carbon 

electrode. 

 

 

Figure S27. 1H NMR spectra illustrating the dynamics of the reduction of the cobalt(III) complex 

[Co(LOMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. The inset shows the paramagnetic 

region of the spectra featuring four signals from the protons of this complex with their intensities 

increasing with the reduction time. 
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Figure S28. 1H NMR spectra illustrating the dynamics of the reduction of the cobalt(III) complex 

[Co(LCOOMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. The inset shows the paramagnetic 

region of the spectra featuring four signals from the protons of this complex with their intensities 

increasing with the reduction time. 

 

 

Figure S29. 1H NMR spectra illustrating the dynamics of the reduction of the cobalt(III) complex 

[Co(LCOOMe)2(esc)]ClO4 by ascorbic acid under argon at 20oC. 
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Figure S30. 1H NMR spectra illustrating the dynamics of the reduction of the cobalt(III) complex 

[Co(LH)2(esc)]ClO4 by ascorbic acid under argon at 40oC. 

 

 

Figure S31. 1H NMR spectra illustrating the dynamics of the reduction of the cobalt(III) complex 

[Co(LCl)2(esc)]ClO4 by ascorbic acid under argon at 40oC. The inset shows the paramagnetic region 

of the spectra featuring three signals from the protons of this complex with their intensities 

increasing with the reduction time. 
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Figure S32. 1H NMR spectra illustrating the dynamics of the reduction of the cobalt(III) complex 

[Co(LBr)2(esc)]ClO4 by ascorbic acid under argon at 40oC. The inset shows the paramagnetic region 

of the spectra featuring three signals from the protons of this complex with their intensities 

increasing with the reduction time. 

 

 

Figure S33. 1H NMR spectra illustrating the dynamics of the reduction of the cobalt(III) complex 

[Co(LMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. 
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Figure S34. High-resolution mass spectra (negative ions) of the cobalt(III) complex 

[Co(LOMe)2(esc)]ClO4 (top) and of the reaction mixture with 2 eq. of ascorbic acid (bottom) after 1h 

under argon at 40oC. Before the reduction, the mass-spectra featured no signals of esculetin, so the 

complex [Co(LOMe)2(esc)]ClO4 did not dissociate at the ionization conditions. 

 

 

Figure S35. High-resolution mass spectra(negative ions) of the cobalt(III) complex 

[Co(LCOOMe)2(esc)]ClO4 (top) and of the reaction mixture with 2 eq. of ascorbic acid (bottom) after 

1h under argon at 40oC. Before the reduction, the mass-spectra featured no signals of esculetin, so 

the complex [Co(LCOOMe)2(esc)]ClO4 did not dissociate at the ionization conditions. 
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Figure S36. High-resolution mass spectrum (negative ions) of the precipitate that was isolated from 

the mixture of [Co(LCOOMe)2(esc)]ClO4 with 2 eq. of ascorbic acid after 1h under argon at 40oC and 

then dissolved in a mixture DMSO/CH3CN (1:9 v/v). 

 

 

 

Figure S37. High-resolution mass spectra (negative ions) of the cobalt(III) complex 

[Co(LH)2(esc)]ClO4 (top) and of the reaction mixture with 2 eq. of ascorbic acid (bottom) after 1h 

under argon at 40oC. Before the reduction, the mass-spectra featured no signals of esculetin, so the 

complex [Co(LH)2(esc)]ClO4 did not dissociate at the ionization conditions. 
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Figure S38. High-resolution mass spectrum (negative ions) of the cobalt(III) complex 

[Co(LCl)2(esc)]ClO4 (top) and of the reaction mixture with 2 eq. of ascorbic acid (bottom) after 1h 

under argon at 40oC. 

 

 

 

Figure S39. High-resolution mass spectra (negative ions) of the cobalt(III) complex 

[Co(LBr)2(esc)]ClO4 (top) and of the reaction mixture with 2 eq. of ascorbic acid (bottom) after 1h 

under argon at 40oC. Before the reduction, the mass-spectra featured no signals of esculetin, so the 

complex [Co(LBr)2(esc)]ClO4 did not dissociate at the ionization conditions. 

50 100 150 200 250 300 350 400 450 m/z
0

25

50

75

100
Inten.

98.9489

183.9277

304.8815
220.8883

205.9477
348.879384.0088

244.9697 331.9018 375.8989284.9026135.974654.2378

50 100 150 200 250 300 350 400 450 m/z
0

25

50

75

100
Inten.

98.9491

220.8877

177.0197

240.0157156.9084 305.8663205.9476 355.0463

50 100 150 200 250 300 350 400 450 m/z
0

25

50

75

100
Inten.

98.9489

220.8873

183.9268

304.8822

358.9199205.9472 290.9248 395.8801242.9666 453.8398156.9078

50 100 150 200 250 300 350 400 450 m/z
0

25

50

75

100
Inten.

98.9491
177.0197

220.8878

240.0156156.9076 355.0473305.8653205.9476



22  

 

Figure S40. High-resolution mass spectra (negative ions) of the cobalt(III) complex 

[Co(LMe)2(esc)]ClO4 (top) and of the reaction mixture with 2 eq. of ascorbic acid (bottom) after 1h 

under argon at 40oC. Before the reduction, the mass-spectra featured no signals of esculetin, so the 

complex [Co(LMe)2(esc)]ClO4 did not dissociate at the ionization conditions. 
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Figure S41. High-resolution mass spectra (negative ions) of the cobalt(III) complex 

[Co(LCH
2

OH)2(esc)]ClO4 (top)  and of the reaction mixture with 2 eq. of ascorbic acid (bottom) after 

1h under argon at 40oC. Before the reduction, the mass-spectra featured no signals of esculetin, so 

the complex [Co(LCH
2

OH)2(esc)]ClO4 did not dissociate at the ionization conditions. 

 

 

Figure S42. Conversion curves for the reduction of the cobalt(III) complex [Co(LCOOMe)2(esc)]ClO4 

by ascorbic acid under argon at 20 and 40oC. 

 

50 100 150 200 250 300 350 400 450 m/z
0

25

50

75

100
Inten.

98.9489

220.8871

183.9265
311.1681

325.1870
61.9877

248.972384.0083 126.9050 380.7167205.9482 297.1534
268.9047 410.1628

50 100 150 200 250 300 350 400 450 m/z
0

25

50

75

100
Inten.

98.9492

220.8879

177.0196

280.8446 325.1842 365.8215 402.7822
61.9885

157.9189

0 10 20 30 40

0

20

40

60

80

100

 [Co(LCOOMe)2(esc)]ClO4 40oC

 [Co(LCOOMe)2(esc)]ClO4 20oC

a
, 

%

t, min



24  

0 500 1000 1500 2000 2500

-5.2

-5.0

-4.8

-4.6

-4.4

-4.2

k = 0.0004 s -1

ln
[C

]

t, s
 

Figure S43. Kinetic curve for the reduction of the cobalt(III) complex [Co(LOMe)2(esc)]ClO4 in a 

mixture CD3CN/D2O by ascorbic acid under argon at 40oC. The red line corresponds to the best fit 

by a linear function. 
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Figure S44. Kinetic curve for the reduction of the cobalt(III) complex [Co(LH)2(esc)]ClO4 in a 

mixture CD3CN/D2O by ascorbic acid under argon at 40oC. The red line corresponds to the best fit 

by a linear function. 
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Figure S45. Kinetic curve for the reduction of the cobalt(III) complex [Co(LBr)2(esc)]ClO4 in a 

mixture DMSO-d6/D2O by ascorbic acid under argon at 40oC. The red line corresponds to the best 

fit by a linear function. 
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Figure S46. Kinetic curve for the reduction of the cobalt(III) complex [Co(LMe)2(esc)]ClO4 in a 

mixture CD3CN/D2O by ascorbic acid under argon at 40oC. The red line corresponds to the best fit 

by a linear function. 
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Figure S47. Kinetic curve for the reduction of the cobalt(III) complex [Co(LCH
2

OH)2(esc)]ClO4 in a 

mixture CD3CN/D2O by ascorbic acid under argon at 40oC. The red line corresponds to the best fit 

by a linear function. 

 

 

Figure S48. 1H NMR spectra of LNO
2 (top) and of its mixture with cobalt(II) chloride (bottom) in 

DMSO-d6. Broadening of the signals in the spectrum of the reaction mixture could be explained by 

the presence of paramagnetic species other than the target complex. 
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Figure S49. High-resolution mass spectra (positive ions) of the reaction mixture of LNO
2 and 

cobalt(II) chloride. 
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Figure S50. Cell viability of L929 cells (mean ± standard deviations from three independent 

experiments in triplicate) plotted versus the concentration of free esculetin, [Co(LH)2(esc)]ClO4 and 

[Co(LCOOMe)2(esc)]ClO4. Hereinafter, blue lines correspond to normoxic conditions, and red lines, 

to hypoxic conditions.  
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Supplementary Tables: 
 

Table S1. Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LOMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. 

Molecular 

weight, g/mol 

Weight, 

mg 

Concentration, 

M 

Volume of 

CD3CN, ml 

Volume of 

D2O, ml 

Weight of 

ascorbic acid, mg 

Volume of CH2Br2 

(inner standard), µl 

766.88 7.7 0.0143 0.55 0.15 3.6 3 

 

 
Table S2. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LOMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. Concentration C was estimated by 

multiplying % of the conversion by the initial concentration of the complex (see Table S1). 

Time of reaction, 

s 

Integral intensity of the multiplet at 8.57-

8.68 ppm in the NMR spectra (integral 

intensity of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 0.31 100 0 -4.244435046 

120 0.27 87.09677419 12.90322581 -4.382585384 

240 0.27 87.09677419 12.90322581 -4.382585384 

360 0.31 100 0 -4.244435046 

480 0.28 90.32258065 9.677419355 -4.34621774 

600 0.29 93.5483871 6.451612903 -4.31112642 

720 0.21 67.74193548 32.25806452 -4.633899813 

840 0.26 83.87096774 16.12903226 -4.420325712 

960 0.22 70.96774194 29.03225806 -4.587379797 

1080 0.2 64.51612903 35.48387097 -4.682689977 

1200 0.21 67.74193548 32.25806452 -4.633899813 

1320 0.19 61.29032258 38.70967742 -4.733983271 

1440 0.17 54.83870968 45.16129032 -4.845208906 

1560 0.17 54.83870968 45.16129032 -4.845208906 

1680 0.19 61.29032258 38.70967742 -4.733983271 

1800 0.14 45.16129032 54.83870968 -5.039364921 

1920 0.16 51.61290323 48.38709677 -4.905833528 

2040 0.13 41.93548387 58.06451613 -5.113472893 

2160 0.13 41.93548387 58.06451613 -5.113472893 

2280 0.12 38.70967742 61.29032258 -5.193515601 

2400 0.12 38.70967742 61.29032258 -5.193515601 
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Table S3. Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LCOOMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC.  

Molecular 

weight, g/mol 

Weight, 

mg 

Concentration, 

M 

Volume of 

CD3CN, ml 

Volume of 

D2O, ml 

Weight of 

ascorbic acid, mg 

Volume of CH2Br2 

(inner standard), µl 

879.02 8.8 0.0143 0.55 0.15 3.8 3 

 

 
Table S4. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LCOOMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. Concentration C was estimated by 

multiplying % of the conversion by the initial concentration of the complex (see Table S3).  

Time of reaction, 

s 

Integral intensity of the multiplet at 8.5-9.5 

ppm in the NMR spectra (integral intensity 

of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 1.13 100 0 -4.368864043 

120 0.08 7.079646018 92.92035398 -7.01681032 

240 0.09 7.96460177 92.03539823 -6.899027284 

360 0.08 7.079646018 92.92035398 -7.01681032 

480 0.08 7.079646018 92.92035398 -7.01681032 

600 0.08 7.079646018 92.92035398 -7.01681032 

720 0.07 6.194690265 93.80530973 -7.150341713 

840 0.07 6.194690265 93.80530973 -7.150341713 

960 0.08 7.079646018 92.92035398 -7.01681032 

1080 0.07 6.194690265 93.80530973 -7.150341713 

1200 0.08 7.079646018 92.92035398 -7.01681032 

1320 0.08 7.079646018 92.92035398 -7.01681032 

1440 0.09 7.96460177 92.03539823 -6.899027284 

1560 0.08 7.079646018 92.92035398 -7.01681032 

1680 0.08 7.079646018 92.92035398 -7.01681032 

1800 0.08 7.079646018 92.92035398 -7.01681032 

1920 0.08 7.079646018 92.92035398 -7.01681032 

2040 0.08 7.079646018 92.92035398 -7.01681032 

2160 0.09 7.96460177 92.03539823 -6.899027284 

2280 0.08 7.079646018 92.92035398 -7.01681032 

2400 0.08 7.079646018 92.92035398 -7.01681032 
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Table S5. Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LCOOMe)2(esc)]ClO4 by ascorbic acid under argon at 20oC. 

Molecular 

weight, g/mol 

Weight, 

mg 

Concentration, 

M 

Volume of 

CD3CN, ml 

Volume of 

D2O, ml 

Weight of ascorbic 

acid, mg 

Volume of CH2Br2 

(inner standard), µl 

879.02 6.7 0.0126 0.4 0.2 2.8 3 

 

 
Table S6. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LCOOMe)2(esc)]ClO4 by ascorbic acid under argon at 20oC. Concentration C was estimated by 

multiplying % of the conversion by the initial concentration of the complex (see Table S5). 

Time of reaction, 

s 

Integral intensity of the multiplet at 8.5-9.5 

ppm in the NMR spectra (integral intensity 

of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 1.89 100.00 0.00 -4.368864043 

120 1.82 96.36 3.64 -4.405905315 

240 1.47 77.94 22.06 -4.618079835 

480 1.09 57.61 42.39 -4.920360706 

600 0.85 45.30 54.70 -5.160746064 

720 0.59 31.18 68.82 -5.534370566 

840 0.42 22.46 77.54 -5.862403934 

960 0.34 17.79 82.21 -6.095665616 

1080 0.28 14.60 85.40 -6.292974964 

1200 0.20 10.60 89.40 -6.613180228 

1320 0.14 7.54 92.46 -6.953929021 

1440 0.12 6.54 93.46 -7.096840183 

1560 0.11 5.69 94.31 -7.235904944 

1680 0.11 5.63 94.37 -7.245515269 

1800 0.08 4.33 95.67 -7.508451592 

1920 0.08 4.30 95.70 -7.514966273 

2040 0.07 3.96 96.04 -7.596755706 

2160 0.07 3.45 96.55 -7.736810279 

2280 0.06 3.17 96.83 -7.820347923 

2400 0.06 3.11 96.89 -7.840478857 
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Table S7. Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LH)2(esc)]ClO4 by ascorbic acid under argon at 40oC. 

Molecular 

weight, g/mol 

Weight, 

mg 

Concentration, 

M 

Volume of 

CD3CN, ml 

Volume of 

D2O, ml 

Weight of ascorbic 

acid, mg 

Volume of CH2Br2 

(inner standard), µl 

646.88 6.4 0.0141 0.55 0.15 3.6 3 

 

 
Table S8. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LH)2(esc)]ClO4 by ascorbic acid under argon at 40oC. Concentration C was estimated by 

multiplying % of the conversion by the initial concentration of the complex (see Table S7). 

Time of reaction, 

s 

Integral intensity of the multiplet at 8.79-

8.88 ppm in the NMR spectra (integral 

intensity of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 0.32 100 0 - 

120 0.32 100 0 - 

240 0.32 100 0 - 

360 0.32 100 0 -4.259187885 

480 0.3 93.75 6.25 -4.323726406 

600 0.26 81.25 18.75 -4.46682725 

720 0.22 68.75 31.25 -4.633881335 

840 0.21 65.625 34.375 -4.68040135 

960 0.19 59.375 40.625 -4.780484809 

1080 0.15 46.875 53.125 -5.016873587 

1200 0.12 37.5 62.5 -5.240017138 

1320 0.1 31.25 68.75 -5.422338695 

1440 0.09 28.125 71.875 -5.527699211 

1560 0.08 25 75 -5.645482246 

1680 0.08 25 75 - 

1800 0.08 25 75 - 

1920 0.08 25 75 - 

2040 0.08 25 75 - 

2160 0.08 25 75 - 

2280 0.08 25 75 - 

2400 0.08 25 75 - 

 

 

 



33  

Table S9. Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LH)2(esc)]ClO4 by ascorbic acid under argon at 40oC. 

Molecular 

weight, g/mol 

Weight, 

mg 

Concentration, 

M 

Volume of 

DMSO-d6, ml 

Volume of 

D2O, ml 

Weight of 

ascorbic acid, mg 

Volume of CH2Br2 

(inner standard), µl 

784.66 7.8 0.0142 0.550 0.150 3.8 3 

 

 
Table S10. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LCl)2(esc)]ClO4 by ascorbic acid. Concentration C was estimated by multiplying % of the 

conversion by the initial concentration of the complex (see Table S9). 

Time of reaction, 

s 

Integral intensity of the multiplet at 8.04-

8.74 ppm in the NMR spectra (integral 

intensity of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 0.53 100 0  

120 0.4 75.47169811 24.52830189 -4.535864297 

240 0.37 69.81132075 30.18867925  

360 0.39 73.58490566 26.41509434 -4.561182105 

480 0.36 67.9245283 32.0754717  

600 0.37 69.81132075 30.18867925  

720 0.38 71.69811321 28.30188679 -4.587157591 

840 0.38 71.69811321 28.30188679 -4.587157591 

960 0.37 69.81132075 30.18867925 -4.613825838 

1200 0.34 64.1509434 35.8490566  

1320 0.36 67.9245283 32.0754717 -4.641224812 

1440 0.36 67.9245283 32.0754717 -4.641224812 

1560 0.36 67.9245283 32.0754717  

1680 0.36 67.9245283 32.0754717  

1800 0.35 66.03773585 33.96226415 -4.669395689 

1920 0.35 66.03773585 33.96226415  

2040 0.37 69.81132075 30.18867925  

2160 0.34 64.1509434 35.8490566 -4.698383226 

2280 0.32 60.37735849 39.62264151  

2400 0.34 64.1509434 35.8490566  
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Table S11.Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LH)2(esc)]ClO4 by ascorbic acid under argon at 40oC.  

Molecular 

weight, g/mol 

Weight, 

mg 

Concentration

, M 

Volume of 

DMSO-d6, ml 

Volume of 

D2O, ml 

Weight of 

ascorbic acid, mg 

Volume of CH2Br2 

(inner standard), µl 

962.46 9.6 0.0142 0.550 0.150 3.8 3 

 

 
Table S12. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LBr)2(esc)]ClO4 by ascorbic acid. Concentration C was estimated by multiplying % of the 

conversion by the initial concentration of the complex (see Table S11). 

Time of reaction, 

s 

Integral intensity of the multiplet at 7.99-

8.83 ppm in the NMR spectra (integral 

intensity of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 0.65 100 0  

240 0.54 83.07692308 16.92307692 -4.436457667 

360 0.53 81.53846154 18.46153846 -4.4551498 

480 0.51 78.46153846 21.53846154 -4.493616081 

600 0.49 75.38461538 24.61538462 -4.533621416 

720 0.47 72.30769231 27.69230769  

840 0.45 69.23076923 30.76923077  

960 0.48 73.84615385 26.15384615  

1080 0.45 69.23076923 30.76923077 -4.618779224 

1200 0.43 66.15384615 33.84615385  

1320 0.42 64.61538462 35.38461538 -4.687772096 

1440 0.45 69.23076923 30.76923077  

1560 0.41 63.07692308 36.92307692  

1680 0.43 66.15384615 33.84615385 -4.664241598 

1800 0.42 64.61538462 35.38461538  

1920 0.42 64.61538462 35.38461538  

2040 0.42 64.61538462 35.38461538  

2160 0.43 66.15384615 33.84615385  

2400 0.41 63.07692308 36.92307692  
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Table S13. Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. 

Molecular 

weight, g/mol 

Weight

, mg 

Concentration, 

M 

Volume of 

CD3CN, ml 

Volume of 

D2O, ml 

Weight of ascorbic 

acid, mg 

Volume of CH2Br2 

(inner standard), µl 

702.98 7.0 0.0142 0.550 0.150 3.8 3 

 

 
Table S14. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LMe)2(esc)]ClO4 by ascorbic acid under argon at 40oC. Concentration C was estimated by 

multiplying % of the conversion by the initial concentration of the complex (see Table S13). 

Time of reaction, 

s 

Integral intensity of the multiplet at 8.34-

8.63 ppm in the NMR spectra (integral 

intensity of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 1.19 83.8028169 16.1971831  

120 1.13 79.57746479 20.42253521  

240 1.27 89.43661972 10.56338028  

360 1.32 92.95774648 7.042253521  

480 1.42 100 0 -4.252743332 

600 1.41 99.29577465 0.704225352 -4.2598105 

720 1.38 97.18309859 2.816901408 -4.281316705 

840 1.37 96.47887324 3.521126761 -4.288589464 

960 1.32 92.95774648 7.042253521 -4.325768467 

1080 1.28 90.14084507 9.85915493 -4.356540126 

1200 1.22 85.91549296 14.08450704 -4.404549345 

1320 1.2 84.50704225 15.49295775 -4.421078647 

1440 1.14 80.28169014 19.71830986 -4.472371942 

1560 1.09 76.76056338 23.23943662 -4.517222508 

1680 1.06 74.64788732 25.35211268 -4.545131296 

1800 1.02 71.83098592 28.16901408 -4.583597577 

1920 0.96 67.6056338 32.3943662 -4.644222199 

2040 0.91 64.08450704 35.91549296 -4.697710884 

2160 0.87 61.26760563 38.73239437 -4.742662271 

2280 0.83 58.45070423 41.54929577 -4.789729782 

2400 0.79 55.63380282 44.36619718 -4.839122538 
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TableS15.Composition of the mixture at the initial stage of the reduction of the cobalt(III) complex 

[Co(LCH
2

OH)2(esc)]ClO4 by ascorbic acid under argon at 40oC. 

Molecular 

weight, g/mol 

Weight, 

mg 

Concentratio

n, M 

Volume of 

CD3CN, ml 

Volume of 

D2O, ml 

Weight of ascorbic 

acid, mg 

Volume of CH2Br2 

(inner standard), µl 

766.98 7.7 0.143 0.55 0.15 3.8 3 

 

 
Table S16. Conversions (%) and ln[C] of the reduction of the cobalt(III) complex 

[Co(LCH
2

OH)2(esc)]ClO4 by ascorbic acid under argon at 40oC. Concentration C was estimated by 

multiplying % of the conversion by the initial concentration of the complex (see Table S15). 

Time of reaction, 

s 

Integral intensity of the multiplet at 8.50-

8.77 ppm in the NMR spectra (integral 

intensity of the signal from CH2Br2 is 1) 

% from initial 

quantity of 

complex 

% of 

conversion 
ln[C] 

0 0.93 46.5 53.5 
 

120 1.61 80.5 19.5 
 

240 1.77 88.5 11.5 
 

360 2 100 0 -4.24 

480 1.56 78 22 -4.49 

600 1.75 87.5 12.5 -4.38 

720 1.74 87 13 -4.38 

840 1.74 87 13 -4.38 

960 1.44 72 28 -4.57 

1080 1.33 66.5 33.5 -4.65 

1200 1.34 67 33  

1320 1.29 64.5 35.5  

1440 1.1 55 45 -4.84 

1560 1.15 57.5 42.5  

1680 0.9 45 55 -5.04 

1800 0.87 43.5 56.5 -5.08 

1920 0.87 43.5 56.5 -5.08 

2040 0.64 32 68 -5.38 

2160 0.65 32.5 67.5 -5.37 

2280 0.76 38 62 -5.21 

2400 0.7 35 65 -5.29 

 


