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S1

A. Characterization data of compounds

    A.1. 1H- and 13C-NMR spectra of compounds 4 – 9 

10.0 9.5 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 1.5 1.0 0.5 ppm

1.
84
92

2.
08
80

2.
11
17

2.
13
48

2.
15
86

2.
18
24

3.
69
81

3.
72
17

3.
74
54

3.
86
08

3.
88
38

3.
90
69

4.
19
41

4.
21
84

4.
24
27

4.
57
58

4.
59
99

4.
62
40

7.
26
27

7.
59
41

7.
62
31

7.
62
83

7.
64
91

7.
65
49

7.
73
55

7.
76
52

8.
03
73

8.
04
30

8.
07
19

2.
09

2.
04

2.
05

2.
20

1.
00

1.
92

Current Data Parameters
NAME         mar20jmiH6
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150320
Time              19.05
INSTRUM           spect
PROBHD   5 mm QNP 1H/13
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            5175.983 Hz
FIDRES         0.157958 Hz
AQ            3.1653888 sec
RG               1448.2
DW               96.600 usec
DE                 6.00 usec
TE                298.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.20 usec
PL1               -6.00 dB
SFO1        250.1315447 MHz

F2 - Processing parameters
SI                32768
SF          250.1300000 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

mar20jmiH6 JCM 46

Figure S1. 1H NMR spectrum of compound 4 (250 MHz, CDCl3, 298 K).
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Current Data Parameters
NAME         mar20jmiC6
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150320
Time              19.37
INSTRUM           spect
PROBHD   5 mm QNP 1H/13
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                  553
DS                    0
SWH           15060.241 Hz
FIDRES         0.459602 Hz
AQ            1.0878977 sec
RG                812.7
DW               33.200 usec
DE                 6.00 usec
TE                298.2 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         62.9015280 MHz
NUC1                13C
P1                11.00 usec
PLW1        -1.00000000 W
SFO2        250.1310005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           62.8952390 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

mar20jmiC6 - JCM 46

Figure S2. 13C NMR spectrum of compound 4 (62.5 MHz, CDCl3, 298 K).
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Current Data Parameters
NAME         mar20jmiH5
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150320
Time              18.28
INSTRUM           spect
PROBHD   5 mm QNP 1H/13
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            5175.983 Hz
FIDRES         0.157958 Hz
AQ            3.1653888 sec
RG                574.7
DW               96.600 usec
DE                 6.00 usec
TE                298.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.20 usec
PL1               -6.00 dB
SFO1        250.1315447 MHz

F2 - Processing parameters
SI                32768
SF          250.1300000 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

mar20jmiH5 - JCM 29

Figure S3. 1H NMR spectrum of compound 5 (250 MHz, CDCl3, 298 K).

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

25
.2
9

25
.4
5

28
.3
4

32
.4
6

62
.6
9

71
.5
3

76
.5
1

77
.0
2

77
.5
3

11
0.
46

12
7.
80

12
8.
51

12
9.
63

13
5.
59

13
8.
09

15
9.
02

Current Data Parameters
NAME         mar20jmiC5
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150320
Time              19.01
INSTRUM           spect
PROBHD   5 mm QNP 1H/13
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                  576
DS                    0
SWH           15060.241 Hz
FIDRES         0.459602 Hz
AQ            1.0878977 sec
RG                  512
DW               33.200 usec
DE                 6.00 usec
TE                298.2 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         62.9015280 MHz
NUC1                13C
P1                11.00 usec
PLW1        -1.00000000 W
SFO2        250.1310005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           62.8952390 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

mar20jmiC5 - JCM 29

Figure S4. 13C NMR spectrum of compound 5 (62.5 MHz, CDCl3, 298 K).
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Figure S5. 1H NMR spectrum of compound 6 (250 MHz, CDCl3, 298 K).
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Current Data Parameters
NAME         ago12jmiH4
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20140813
Time               0.24
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                 5120
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505024 sec
RG                 2050
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7049801 MHz
NUC1                13C
P1                10.00 usec
PLW1        91.00000000 W

======== CHANNEL f2 ========
SFO2        499.8719995 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        26.85300064 W
PLW12        0.57928002 W
PLW13        0.37074000 W

F2 - Processing parameters
SI                32768
SF          125.6923975 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

Julio  "JCM-50"  cdcl3/ Av500MHz  ago12jmiH4 - 13C

Figure S6. 13C NMR spectrum of compound 6 (125 MHz, CDCl3, 298 K).
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Figure S7. 1H NMR spectrum of compound 7 (250 MHz, CDCl3, 298 K).
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NAME         fev07jmiC5
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150207
Time              18.00
INSTRUM           spect
PROBHD   5 mm QNP 1H/13
PULPROG          zgpg30
TD                16384
SOLVENT           CDCl3
NS                 2000
DS                    0
SWH           15060.241 Hz
FIDRES         0.919204 Hz
AQ            0.5439488 sec
RG                  362
DW               33.200 usec
DE                 6.00 usec
TE                298.2 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         62.9015280 MHz
NUC1                13C
P1                10.00 usec
PLW1        -1.00000000 W
SFO2        250.1310005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           62.8952390 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

fev07jmiC5 JCM 32 HPLC

Figure S8. 13C NMR spectrum of compound 7 (62.5 MHz, CDCl3, 298 K).
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Figure S9. 1H NMR spectrum of compound 8 (250 MHz, CDCl3, 298 K).
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Current Data Parameters
NAME         set08jmiC7
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20140909
Time               6.24
INSTRUM           spect
PROBHD   5 mm QNP 1H/13
PULPROG          zgpg30
TD                16384
SOLVENT           CDCl3
NS                13312
DS                    0
SWH           15060.241 Hz
FIDRES         0.919204 Hz
AQ            0.5439488 sec
RG                574.7
DW               33.200 usec
DE                 6.00 usec
TE                298.2 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         62.9015280 MHz
NUC1                13C
P1                10.00 usec
PLW1        -1.00000000 W
SFO2        250.1310005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           62.8952307 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

set08jmiC7 - JCM 43f1

Figure S10. 13C NMR spectrum of compound 8 (62.5 MHz, CDCl3, 298 K).
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Figure S11. 1H NMR spectrum of compound 9 (250 MHz, CDCl3, 298 K).
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Current Data Parameters
NAME            Desktop
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20140828
Time              15.02
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505024 sec
RG                 2050
DW               16.800 usec
DE                 6.50 usec
TE                298.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7049801 MHz
NUC1                13C
P1                10.00 usec
PLW1        91.00000000 W

======== CHANNEL f2 ========
SFO2        499.8719995 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        26.85300064 W
PLW12        0.57928002 W
PLW13        0.37074000 W

F2 - Processing parameters
SI                32768
SF          125.6924110 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

Julio - JCM 51 - CDCl3 - Av 500MHz - ago28jmiH3 13C

Figure S12. 13C NMR spectrum of compound 9 (125 MHz, CDCl3, 298 K).
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A.2. HRMS spectra of compounds 4 – 9

JCM46 #118 RT: 1.33 AV: 1 NL: 4.40E6
T: FTMS + p ESI Full ms [100.00-1000.00]

320 321 322 323 324 325 326 327 328
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

an
ce

323.03074
R=131001

z=1
C 11 H12 O6 N2 Na S = 323.03083

6.5 RDBE
-0.27764 ppm

324.03419
R=127904

z=1
C 10 13C H12 O6 N2 Na S = 324.03418

6.5 RDBE
0.01102 ppm

Figure S13. HRMS spectrum of compound 4.

JCM29 #65 RT: 0.76 AV: 1 NL: 3.67E6
T: FTMS + p ESI Full ms [100.00-1000.00]
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Figure S14. HRMS spectrum of compound 5.
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Figure S15. HRMS spectrum of compound 6.

JCM32 #15 RT: 0.22 AV: 1 NL: 1.94E7
T: FTMS + p ESI Full ms [100.00-1000.00]
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Figure S16. HRMS spectrum of compound 7.
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JCM43 #67 RT: 0.71 AV: 1 NL: 1.00E8
T: FTMS + p ESI Full ms [100.00-1000.00]
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Figure S17. HRMS spectrum of compound 8.
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Figure S18. HRMS spectrum of compound 9.
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A.3. HPLC method conditions and chromatograms

- Sample preparation: The compounds were dissolved in DMSO (at 10 mM), and 
then diluted (1:10) in isopropanol.    

-   Mobile Phase:   A) Hexane
                                       B) Isopropanol

- Chromatographic conditions:

System: Agilent 1260 Infinity
Column: Kromasil® SILICA, 5μ 4.6 mm x 250 mm
Column temperature: 25 ºC
Flow rate: 1.0 mL/min
Injection volume: 10 μL
Wavelength: 254 nm

- Gradient program:
Time %B
0.1 10
10 10
45 50
50 90
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- HPLC Chromatograms:

Figure S19. HPLC chromatogram of compound 7.

Figure S20. HPLC chromatogram of compound 9.
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B. Biological assays

B.1.   PCR data

Table S1. Sequences of the primers used for amplification in real-time PCR.

Gene Sequence Reference
c-MYC NM_001354870.1F: 5’AAGCTGAGGCACACAAAGA3’

R: 5’GCTTGGACAGGTTAGGAGTAAA3’
CCND1 F 5’- CCATAGCCTCTACTGCCACCATC-3’ NM_001291549.1

R 5’- GTCCAGCGACCTTCCTCATCCA-3’
CDKN1A F 5’- CCATAGCCTCTACTGCCACCATC-3’ NM_001291549.1

R 5’- GTCCAGCGACCTTCCTCATCCA-3’
NRF2 F 5’- CAATGAGGTTTCTTCGGCTACG -3’ NM_006164.4

R 5’- AAGACTGGGCTCTCGATGTG -3’
BAX F:5’- TTCCTTACGTGTCTGATCAATCC-3’ NM_004324.3

R:5’- GGGCAGAAGGCACTAATCAA -3’
BCL-2 F:5’- CAGAAGTCTGGGAATCGATCTG -3’ NM_000657.2

R:5’- AATCTTCAGCACTCTCCAGTTATAG -3’
ACTB F 5’- AGAGCTACGAGCTGCCTGAC-3’ NM_001101.3

R 5’- AGCACTGTGTTGGCGTACAG-3’
GAPDH F 5’- GGATTTGGTCGTATTGGGC-3’ NM_002046.4

R 5’- TGGAAGATGGTGATGGGATT-3’
18srRNA F 5’- GTAACCCGTTGAACCCCATT-3’ HQ387008.1

R 5’- CCATCCAATCGGTAGTAGCG-3’

     F = forward primer; R = reverse primer.

B.2.  Western Blot data

Figure S21. Protein expression of cyclin D determined by Western Blot. 


