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Figure S1. Degradation of compound 1 in human serum: chromatogram of 1 at time 0 (blue track) 
and after 180 min (red track) of incubation at 37°C in human serum;  
(A) Fluorescence detection (exc. 490, emiss. 525 nm); (B) UV detection at 292 nm (ref 800 nm).  
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Figure S2. Mitochondrial parameters and caspases activation in triple negative breast cancer 
cells treated with compound 1 and docetaxel. Human triple negative breast cancer MDA-MB-
231 and MDA-MB-468 cells were treated 24 h with 1 µM compound 1+1 µM docetaxel (Dtx), 
alone or in association (Combo). Ctrl: cells grown in fresh medium. (A) Electron transport 
chain measured spectrophotometrically. (B) Mitochondria ATP measured by 
chemiluminescence-based assay. (C-D) Percentage of mitochondria with depolarized 
membrane, as index of mitochondrial damage, assessed fluorometrically (C), and 
characterized by open mitochondrial permeability transition pore (mPTP), measured by flow 
cytometry (D). (E-F) Activity of caspase-9 (E) and caspase-3 (F), measured fluorometrically. All 
assays were performed in triplicate (n=3 biological replicates). Data are means ± SD. *p<0.05, 
**p<0.01, ***p<0.001: compound 1+chemotherapeutic drug versus untreated cells; 
°°°p<0.001: compound 1+chemotherapeutic drug versus chemotherapeutic drug alone. 
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Figure S3. Mitochondrial and total ROS and lipoperoxidation in triple negative cancer cell lines 
treated with compound 1 and docetaxel. Human triple negative breast cancer MDA-MB-231 
and MDA-MB-468 cells were treated 24 h with 1 µM compound 1+1 µM docetaxel (Dtx), alone 
or in association (Combo). Ctrl: cells grown in fresh medium. When indicated, 10 µg/mL 
packed red blood cells (RBC), as a CO scavenger, or 0.4 µM mitoquinol (mitoQ), as a 
mitochodrial ROS scavenger, were co-incubated. (A-B) ROS, as an index of oxidative stress, 
measured fluorometrically and TBARS, as an index of lipoperoxidation, determined 
spectrophotometrically in extracted mitochondria. (C-D) ROS and TBARS measured in whole 
cell lysate. All assays were performed in triplicate (n=3 biological replicates). Data are 
represented as heatmap (numbers correspond to means). For all panels: **p<0.01: 
compound 1 versus untreated cells, ***p<0.001: compound 1+chemotherapeutic drug versus 
untreated cells; °°°p<0.001: compound 1+chemotherapeutic drug versus chemotherapeutic 
drug alone; §§§p<0.001: compound 1+chemotherapeutic drug versus compound 1 alone; 
###p<0.001: RBC+Combo/mitoQ+Combo versus Combo alone.   

 

 



S5 
 

CC4160D_PROTON-1-1.JDF

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

2.973.003.730.676.930.970.91

8
.7

0
8

.6
9 8

.0
5

8
.0

4
7

.9
1

7
.8

9

7
.7

4
7

.7
3

7
.7

1
7

.6
0

7
.4

8
7

.2
7

5
.0

8
5

.0
7

4
.4

8 4
.4

5
4

.3
7

4
.3

5
4

.3
2

4
.1

0

3
.9

8

1
.9

6

O
O O

O

O

O

O

O

 
CC4160D_CARBON_LUNGO-1_EL-1.JDF

200 180 160 140 120 100 80 60 40 20

Chemical Shift (ppm)

0.05

0.10

0.15

0.20

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

1
9
6

.9
3

1
7
0

.4
8

1
6
9

.8
7

1
6
8

.8
8

1
6
2

.7
5

1
5
4

.1
0

1
4
9

.6
4

1
4
5

.6
6

1
3
6

.5
0

1
3
1

.0
8

1
2
9

.7
9

1
2
8

.7
3

1
2
8

.0
4

1
2
7

.7
2

1
2
5

.6
7

1
2
4

.5
0

1
1
7

.6
5

1
0
9

.9
9

8
4
.6

1

7
8
.8

5
7

7
.2

1
7

7
.0

0
7

6
.7

9
7

0
.4

0

6
6
.3

5

5
1
.7

0
5

1
.4

5

2
0
.3

4

O
O O

O

O

O

O

O

 
 

1H NMR compound 1 

13C NMR compound 1 



S6 
 

CC4116A_PROTON-2-1.JDF

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

5.905.579.709.150.861.151.072.030.93

4
.4

4
4

.4
4

4
.4

3
4

.4
2

4
.3

5
4

.3
4

3
.7

8
3

.7
8 3
.7

7
3

.7
6

3
.6

6
3

.6
5

3
.6

4
3

.6
3 2
.5

8
2

.5
7

0
.9

1
0

.9
1

0
.1

2
0

.1
0

0
.1

0

O Si

OH

O

Si

 
CC4116A_CARBON-2-2.JDF

88 80 72 64 56 48 40 32 24 16 8 0 -8

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

8
4
.1

2
8

2
.5

2

7
7
.2

1
7

7
.0

0
7

6
.7

9

6
6
.8

6

6
3
.1

3

5
1
.6

7

2
5
.8

0

1
8
.2

8

-5
.1

6
-5

.3
5

O Si

OH

O

Si

 

13C NMR compound 4 

1H NMR compound 4 



S7 
 

CC4126B_PROTON-1-1.JDF

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

5.645.958.999.399.423.000.930.903.020.951.911.930.920.955.031.953.960.93

7
.6

9
7

.6
8

7
.6

1
7

.6
0

7
.4

1
7

.4
0

7
.3

5

7
.2

7
7

.0
7 7

.0
6

7
.0

5

4
.8

5
4

.8
5

4
.8

4

4
.8

3

4
.3

8

4
.3

7
4

.3
6

4
.3

5
4

.3
5 4
.1

9
4

.1
8

4
.1

8
4

.0
1

4
.0

0
3

.9
3

3
.9

2
3

.8
5

3
.2

3
3

.2
1

2
.9

2
2

.9
0

2
.8

9

1
.4

1
1

.4
0

1
.3

8
1

.0
2

0
.8

9
0

.8
4

0
.0

9
0

.0
9

0
.0

0

O SiO

O Si

O

O

O

Si

CC4126B_CARBON-1_EL-1.JDF

160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

1
6
6

.7
6

1
5
4

.8
5

1
3
5

.5
5

1
3
5

.1
0 1

2
9

.4
7

1
2
7

.5
6

1
2
5

.7
1

1
2
3

.5
7

8
6
.7

1

8
0
.8

5

7
7
.2

1
7

7
.0

0
7

6
.7

8

7
4
.7

9

6
5
.9

5
6

3
.9

0
6

0
.9

0

5
1
.5

7

3
3
.2

8
2

6
.8

0
2

5
.8

6 2
5
.7

4

1
9
.1

3
1

8
.3

6

1
4
.2

8 -5
.3

0

O SiO

O Si

O

O

O

Si

1H NMR compound 6 

13C NMR compound 6 



S8 
 

CC4138A_1H.ESP

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

9.652.961.001.001.021.021.021.032.040.961.016.153.123.10

7
.6

2
7

.6
1

7
.6

1
7

.6
0

7
.5

1
7

.5
0

7
.3

6
7

.3
4

7
.2

7
7

.1
9

7
.1

7

5
.2

5
5

.2
4

5
.2

4
5

.2
4

5
.2

3
5

.2
3

5
.2

3
5

.2
2

4
.5

9
4

.5
9

4
.5

9
4

.3
3

4
.3

2
4

.3
1

4
.2

2
4

.2
0

4
.1

9
3

.9
0

3
.8

2
3

.8
2

3
.2

8
3

.2
6

3
.2

5

2
.8

5
2

.8
4

2
.8

3
2

.8
2

2
.0

5
2

.0
5

2
.0

5

1
.0

3
1

.0
2

1
.0

2
1

.0
0

OO

O

O

O

O

Si

 
CC4138A_CARBON-1_EL-1.JDF

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

1
6
9

.9
1

1
6
9

.1
7

1
4
9

.8
3 1
3
6

.9
1

1
3
5

.5
1

1
2
9

.8
4

1
2
9

.5
9

1
2
7

.6
0

1
2
4

.7
6

1
2
4

.4
2

8
3
.2

8
8

0
.0

9
7

7
.2

2

7
6
.7

9

7
0
.4

2

6
6
.5

5
6

3
.5

9

5
1
.5

7

3
3
.2

6

2
6
.7

7

2
0
.5

5
1

9
.1

1

O

O

O
O

O

Si

O

 

1H NMR compound 8 

13C NMR compound 8 



S9 
 

CC4142A_1H.ESP

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

2.570.981.002.001.071.220.910.990.940.920.81

7
.6

2
7

.6
1

7
.6

1

7
.5

3
7

.5
3

7
.2

7
7

.2
4

7
.2

2

5
.4

0
5

.3
9

5
.3

9
5

.3
9

5
.3

8
5

.3
8

5
.3

7

4
.7

3
4

.7
3

4
.7

0
4

.7
0

4
.6

9
4

.6
8

4
.4

0
4

.4
0

4
.3

8
4

.3
7

4
.2

8
4

.2
7

4
.2

6
3

.9
0 3
.8

8
3

.8
8

3
.8

7

3
.2

2
3

.2
1

3
.2

0
2

.9
6

2
.9

5
2

.9
4

2
.9

3

2
.1

1

OO

OH

O

O

O

 
CC4154B_ALCOL_CARBON-1_EL-1.JDF

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

1
7
0

.2
3

1
6
9

.0
4

1
4
9

.8
0

1
3
5

.8
6

1
3
3

.0
9

1
2
9

.8
9

1
2
5

.2
1

1
2
4

.7
0

8
3
.6

4

8
0
.0

2
7

7
.2

1
7

7
.0

0
7

6
.7

9

7
0
.5

8

6
6
.4

9

6
2
.5

8

5
1
.6

5

3
3
.0

2

2
0
.6

1

OO

OH

O

O

O

 

1H NMR compound 9 

13C NMR compound 9 



S10 
 

CC4150A_PROTON-1-1(1).JDF

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

3.000.960.960.991.001.980.960.960.960.95

7
.6

6
7

.6
6

7
.6

5
7

.6
4

7
.5

3
7

.5
2

7
.2

7
7

.2
4

7
.2

3
7

.2
1

5
.3

6
5

.3
6

5
.3

5 5
.3

5
5

.3
4

5
.3

4
5

.3
3

5
.3

3

4
.6

7
4

.6
7

4
.6

5
4

.6
4

4
.6

4
4

.6
1

4
.4

0
4

.3
9

4
.3

7
4

.3
7

4
.2

6
4

.2
4

4
.2

4
4

.2
2

3
.9

2
3

.9
0

3
.7

7
3

.7
4

2
.0

7
2

.0
5

2
.0

5

OO

O

OH

O

O

O

CC4150A_CARBON-EL-1.JDF

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

Chemical Shift (ppm)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

1
7
6

.3
3

1
7
0

.3
1

1
6
8

.6
6

1
4
9

.8
3

1
3
6

.4
5

1
3
1

.0
3

1
2
8

.0
0

1
2
5

.0
2

1
2
4

.2
0

8
3
.6

0 7
9
.5

3

7
7
.2

1 7
7
.0

0
7

6
.7

9

7
0
.7

5

6
6
.4

8

5
1
.6

0

3
4
.7

7

2
0
.4

7

OO

O

OH

O

O

O

 

1H NMR compound 10 

13C NMR compound 10 



S11 
 

CC4316ME_PROTON-1-1.JDF

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

3.112.112.991.051.001.121.082.281.001.150.980.98

7
.6

9
7

.6
9

7
.6

8
7

.6
8

7
.4

5
7

.4
4

7
.4

3
7

.2
7 7
.2

5
7

.2
3

5
.3

3
5

.3
2

5
.3

2
5

.3
1

5
.3

0
4

.6
8

4
.6

7
4

.6
7

4
.6

7
4

.6
6

4
.4

0
4

.3
9

4
.2

8
4

.2
7

4
.2

4
4

.1
6

3
.8

8
3

.7
4

3
.7

1
3

.5
8

3
.5

8
3

.5
5

2
.1

0
2

.0
9

2
.0

9

OO

O

O

O

O

O

O

 
CC4316ME_CARBON-1_EL-1.JDF

200 180 160 140 120 100 80 60 40 20

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
liz

e
d
 I
n

te
n

s
it
y

1
9
9

.5
6

1
6
9

.9
8

1
6
8

.5
5

1
6
7

.4
2

1
4
9

.8
9

1
3
6

.7
0

1
3
1

.2
1

1
2
8

.0
1

1
2
5

.1
6

1
2
4

.2
3

8
3
.8

0 7
9
.6

6
7

7
.2

1
7

7
.0

0
7

6
.7

9
7

0
.8

3

6
6
.5

5

5
2
.3

7 5
1
.5

8
4

8
.5

9

4
3
.8

8

2
0
.5

6

OO

O

O

O

O

O

O

 

1H NMR compound 12 

13C NMR compound 12 



S12 
 

 
 

 
 

m/z
485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605 610

%

0

100

CC4160C_IN_ACN 1 (0.504) Scan ES+ 
7.17e7543.5

71655424

521.4
4631040 538.5

2306304

544.4
25373696

559.4
8228608545.4

5983744
560.4

2984448 601.4
2599168

m/z
300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400

%

0

100

CC4116A 1 (0.504) Scan ES+ 
1.09e8362.4

109338624

345.5
3665408

362.6
105979904

363.4
35303424

367.4
28894208

383.5
21341184

368.4
8593408

369.4;3486720

384.5
6563840

MS ESI+ compound 1 

MS ESI+ compound 4 



S13 
 

 
 

 

m/z
720 725 730 735 740 745 750 755 760 765 770 775 780 785 790 795 800 805 810 815 820 825 830 835 840 845 850 855 860

%

0

100

CC4126A_2 1 (0.504) Scan ES+ 
2.51e7798.0

25060352

798.9
15619072

813.9
8247552800.0

7552768

801.0
2885376

801.9
1099264

814.9
5277696

816.0
3261952

816.9
1493952

830.0
877312

m/z
505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605 610 615 620 625 630 635

%

0

100

CC4138_MIX 1 (0.504) Scan ES+ 
2.91e7565.6

29117440

562.5
2359808543.5

2145536 554.5
1287488

566.5
10626048

567.5
4244736

581.5
2567424

568.6
1038272

625.6
1361728582.5;1144512 606.6

986560

MS ESI+ compound 6 

MS ESI+ compound 8 
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m/z
265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405

%

0

100

CC4140_MIX 1 (0.504) Scan ES+ 
6.36e7327.4

63627264

327.2
59097088

263.4
7241472

305.2
3237120

278.2
2527232

264.4
2358784 287.2

2047488

328.4
10560512

332.4
7095808 359.3

5012992343.3
3440896 369.4

2203392

m/z
265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360

%

0

100

CC4150B 1 (0.504) Scan ES- 
3.50e7317.3

35037184

293.4
1100096

318.4
6205440

363.4
2760448319.4

1546560 353.3
1209536

MS ESI- compound 10 

MS ESI+ compound 9 
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m/z
305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400

%

0

100

CC4158A 1 (0.504) Scan ES- 
3.53e6373.4

3531776

313.5
283024

309.3
275440

303.2
200640

332.3
244752

321.5
234592

327.4
206000

353.4
209840

339.4
194960 345.5

145264

355.5
163136

374.5
956544

375.3
320576

381.4
119472

MS ESI- compound 12 


