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S3

Figure S1: Crystal structure of the dimeric precursor [(C^C)AuCl]2. Ellipsoids set at 50% probability. 
Hydrogen atoms have been omitted for clarity. Selected bond distances [Å] and angles [°] measured at 
200 K: Au1-C1 2.000(16), Au1-C2 1.993(15), Au1-Cl1 2.432(4), Au1-Cl2 2.421(5), Au2-C4 2.000(16), 
Au2-C3 1.993(15), Au2-Cl1 2.421(5), Au2-Cl2 2.432(4), Cl2-Au1-C1 98.5(4), C1-Au1-C2 80.8(5), C2-Au1-
Cl2 96.9(4), Cl1-Au1-Cl2 83.91(16), Cl2-Au2-C4 98.5(4), C4-Au2-C3 80.8(5), C3-Au1-Cl1 96.9(4), Cl1-
Au1-Cl2 83.91(16). 

Figure S2. Cyclic voltammograms of 3a and 3b recorded at a Pt disc electrode in 0.1 M Bu4N[PF6]/CH2Cl2 
and at 100 mV s−1 scan rate (for 3a, the second scan is shown by a dashed line).
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Figure S3. Cyclic voltammograms of 5a (left) and 8a (right) recorded at a Pt disc electrode in 0.1 M 
Bu4N[PF6]/CH2Cl2 and at 100 mV s−1 scan rate (the second scans are shown by dashed lines).

Figure S4. Cyclic voltammograms of 7a and 7b recorded at a Pt disc electrode in 0.1 M Bu4N[PF6]/CH2Cl2 
and at 100 mV s−1 scan rate (for 7a, the second scan is shown by a dashed line).
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Figure S5: Stability studies of complexes 3a/b, 4a/b, 5a, 6a/b, 7a/b and 8a (100 µM) in a mixture 50/50 
MeCN/PBS after different incubation times at 37 °C. 

Table S1. Characterization of complexes (100 µM in PBS/MeCN 1:1) by UV-visible spectroscopy 

max (nm) ; Abs
compound

0 h 24 h, 37°C

3a 307 ; 1.595 ; 451 ; 0.07 307 ; 1.67 ; 451 ; 0.074

3b 444 ; 0.019 441 ; 0.021

4a 307 ; 1.517 ; 448 ; 0.068 307 ; 1.517 ; 448 ; 0.068

4b 313 ; 0.09 ; 441 ; 0.013 309 ; 0.127 ; 440 ; 0.026

5a 305 ; 2.15 ; 505 ; 0.1 305 ; 1.804 ; 440 ; 0.073

5b 302 ; 1.388 ; 491 ; 0.092 333 ; 0.72

6a 502 ; 0.192 305 ; 1.7 ; 440 ; 0.119

6b 484 ; 0.066 no bands observed

7a 434 ; 1.11 434 ; 1.19

7b 432 ; 0.352 432 ; 0.379

8a 310 ; 1.95 ; 305 ; 1.95 ; 447 ; 0.066 310 ; 1.48 ; 305 ; 1.49 ; 443 ; 0.054
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Table S2: EC50 after 72 h incubation of complexes 1a, 2-4a/b, 5a, 6-7a/b, ferrociphenol and cisplatin 
against MDA-MB-231, A549 and MCF-10A cells.

EC50 (µM)
Compound

MDA-MB-231 A549 MCF-10A

Selectivity 
index-1c

Selectivity 
index-2c

1aa 6.4 ± 1.1 8.2 ± 0.9 10.6 ± 1.0 1.65 1.3

2a 5.3 ± 0.8 11.3 ± 1.8 3.5 ± 1.0 0.66 0.31

2b 1.4 ± 0.4 3.4 ± 0.1 0.22 ± 0.02 0.16 0.06

3a 1.1 ± 0.1 2.7 ± 0.7 1.0 ± 0.5 0.9 0.37

3b 0.31 ± 0.05 1.6 ± 0.1 0.19 ± 0.01 0.61 0.12

4a 1.47 ± 0.07 3.4 ± 0.5 1.4 ± 0.3 0.95 0.41

4b 0.23 ± 0.02 0.46 ± 0.06 0.21 ± 0.01 0.91 0.46

5a 1.80 ± 0.07 3.9 ± 0.3 1.1 ± 0.2 0.61 0.28

6a 5.6 ± 0.2 13.0 ± 0.3 1.1 ± 0.5 0.2 0.08

6b 1.8 ± 0.1 16.0 ± 3.0 0.9 ± 0.4 0.5 0.06

7a 1.7 ± 0.2 5.5 ± 0.2 0.8 ± 0.3 0.47 0.15

7b 1.91 ± 0.01 4.7 ± 0.2 1.0 ± 0.3 0.53 0.21

Ferrociphenola 2.5 ± 0.2 0.9 ± 0.2 3.0 ± 0.2 1.2 3.3

cisplatinb 20.4 ± 3.4 1.7 ± 0.5 µM 3.2 ± 0.8 0.16 1.9

a See reference 1. b See reference 2. c selectivity index-1 = EC50(MCF10-A) / EC50(MDA-MB-231); 
selectivity index-2 = EC50(MCF10-A) / EC50(A549)

Table S3. EC50 ratios of pairs of compounds

EC50 ratio
compounds pairs

MDA-MB-231 A549

2b/2a 0.26 0.3

3b/3a 0.28 0.59

4b/4a 0.34 0.24

6b/6a 0.32 1.23

7b/7a 1.12 0.85
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Figure S6. Time evolution of the UV/Vis spectra of 1a, [1a-Me]I, 4a, 7a and 8a (25 µM) in the presence 
of HRP (22 nM) and H2O2 (100 µM) at pH 7.4 (0.2 M Na-K-Pi buffer, 5 mM EDTA, 0.5% DMSO). 
Formation of the quinone methide in the phenolate form (scheme for compound 1a in the upper left 
panel) is assessed by the presence of a band at ca. 560 nm on the spectra recorded after 15 min 
reaction.
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Figure S7. The inhibitory effect of complexes 1a, 1a-Me, 2–4a/b, 5a, 6–7a/b, and 8a on TrxR activity 
was evaluated under normal and oxidizing conditions (the latter induced by treatment with H₂O₂/HRP, 
referred to as aOC). The enzyme was incubated with increasing concentrations of the metal complexes, 
and enzymatic activity was assessed spectrophotometrically, as described in the Materials and 
Methods section. Where indicated, the compounds were incubated in 0.2 M Tris–HCl buffer (pH 8.1) 
containing 1 mM EDTA, 22 nM HRP, and 0.1 mM H₂O₂ for 15 min at 25 °C. The mixture was 
subsequently incubated with TrxR1, and enzymatic activity was measured. Mean values ± SD of 3 
independent experiments are reported.

Complex 7b

Complex 8a Complex 8a, aOC
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Figure S8. 1H NMR spectrum (300 MHz, CD3CN) of 3a.

-100102030405060708090100110120130140150160170180
f1 (ppm)

14
.7

0

20
.0

0
20

.1
1

20
.4

4

27
.4

2

62
.6

3
68

.6
4

69
.5

5
70

.2
7

70
.2

9
70

.5
3

70
.5

5
73

.6
5

74
.1

7
74

.2
8

74
.3

5
74

.4
7

74
.7

9
74

.9
0

75
.4

7
77

.8
1

82
.8

5

89
.4

3

12
9.

00
12

9.
14

13
0.

25
13

0.
66

13
1.

59
13

2.
30

13
3.

39
13

3.
57

13
4.

84
13

6.
09

13
6.

41
13

9.
34

15
5.

40
15

5.
48

16
9.

53
16

9.
69

16
9.

97
17

0.
40

* *

Figure S9. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 3a
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-100102030405060708090100110120130140150160170180190
f1 (ppm)

14
.4

6

23
.0

8
24

.0
8

27
.3

6
28

.7
6

66
.3

5
67

.2
8

69
.4

5
70

.5
1

73
.6

2
73

.8
1

75
.2

3
75

.3
5

90
.0

3

11
4.

92
11

4.
97

12
4.

51
12

9.
16

12
9.

31
13

0.
01

13
0.

27
13

0.
82

13
1.

30
13

1.
79

13
1.

82
13

2.
87

13
3.

05
13

3.
48

13
4.

22
13

5.
90

13
6.

18
13

9.
76

14
5.

96

15
5.

47
15

5.
57

18
8.

21
18

9.
91

* *

Figure S15. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 4a



S19

-230-210-190-170-150-130-110-90-70-50-30-101030507090110130
f1 (ppm)

1.
01

1.
00

-1
50

.4
3

-1
44

.6
2

-1
38

.8
0

35
.4

1

Figure S16. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 4a

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

11
.9

2
12

.0
3

3.
98

4.
93

2.
05

2.
00

4.
11

4.
04

6.
05

2.
03

1.
97

1.
19

1.
21

1.
24

1.
25

1.
26

1.
28

1.
29

1.
30

1.
31

1.
33

1.
34

2.
57

2.
59

2.
62

2.
64

2.
66

2.
68

2.
71

2.
73

3.
75

4.
05

4.
05

4.
06

4.
06

4.
06

4.
07

4.
57

4.
58

4.
58

4.
59

7.
02

7.
03

7.
04

7.
05

7.
05

7.
06

7.
07

7.
07

7.
08

7.
09

7.
10

7.
10

7.
37

7.
37

7.
37

7.
38

7.
38

7.
39

7.
40

7.
41

7.
41

7.
42

7.
43

7.
44

7.
46

7.
49

7.
50

7.
51

7.
51

7.
52

7.
53

7.
53

7.
55

7.
63

7.
65

7.
66

7.
68

7.
74

7.
74

* *

*

Figure S17. 1H NMR spectrum (300 MHz, CD3CN) of 4b. 
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Figure S18. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 4b
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Figure S19. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 4b
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Figure S20. 1H NMR spectrum (300 MHz, CD3CN) of 5a
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Figure S21. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 5a
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Figure S22. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 5a
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Figure S23. 1H NMR spectrum (300 MHz, CD3CN) of 5b
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Figure S24. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 5b
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Figure S25. 1H NMR spectrum (300 MHz, CD3CN) of 6a
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Figure S26. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 6a
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Figure S27. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 6a
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Figure S28. 1H NMR spectrum (300 MHz, CD3CN) of 6b
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Figure S29. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 6b
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Figure S30. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 6b
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Figure S31. 1H NMR spectrum (300 MHz, CD3CN) of 7a
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Figure S32. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 7a
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Figure S33. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 7a
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Figure S34. 1H NMR spectrum (300 MHz, CD3CN) of 7b
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Figure S35. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 7b
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Figure S36. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 7b
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Figure S37. 1H NMR spectrum (300 MHz, CD3CN) of 8a
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Figure S38. 13C{1H} NMR spectrum (75 MHz, CD3CN) of 8a
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Figure S39. 31P{1H} NMR spectrum (122 MHz, CD3CN) of 8a
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Table S4: Crystallographic data for [(C^C)AuCl]2 and 4b.

[(C^C)AuCl]2 4b
CCDC deposition number 2468916 2468917

Empirical formulaa C40H48Au2Cl2 C50H57AuCl2F6FeN2P2

Moiety Formula C40H48Au2Cl2 [C49H55AuFeN2P][PF6]·CH2Cl2
Formula weight (g/mol) 993.61 1185.63

Temperature (K) 200 200
Crystal system Monoclinic Triclinic
Space group P21/c P-1

a (Å) 14.543(7) 13.1491(7)
b (Å) 5.976(3) 14.0080(7)
c (Å) 20.466(10) 14.7986(8)
α (°) 90 81.866(2)
β (°) 97.769(10) 73.881(2)
γ (°) 90 78.051(2)

Volume (Å3) 1762.2(15) 2551.6(2)
Z 2 2

ρcalc (g/cm3) 1.873 1.543
a Including solvent molecules (if present).

b  , c .�  𝑅1 = ∑||𝐹𝑜| ‒ |𝐹𝑐|| � ∑|𝐹𝑜|  𝑤𝑅2 = ∑(𝑤(𝐹2
𝑜 ‒  𝐹2

𝑐)) ∑(𝑤(𝐹2
𝑜)²)
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