
S 1 
 

Supplementary information 
Design and synthesis of 6,7-methylenedioxy-4-substituted phenylquinolin-2(1H)-one derivatives as novel anticancer agents that 

induce apoptosis with cell cycle arrest at G2/M phase 

 

 

Yi-Fong Chena, Yi-Chien Linb, Po-Kai Huangb, Hsu-Chin Chanc, Sheng-Chu Kuob, Kuo-Hsiung Leed,e*, Li-Jiau Huanga,b* 

 

aThe Ph.D. Program for Cancer Biology and Drug Discovery, China Medical University, No.91 Hsueh-Shih Road, Taichung, Taiwan 

40402, R.O.C. 

bGraduate Institute of Pharmaceutical Chemistry, China Medical University, No.91 Hsueh-Shih Road, Taichung, Taiwan 40402, R.O.C. 

cDepartment of Biochemistry, School of Medicine, China Medical University, No.91 Hsueh-Shih Road, Taichung, Taiwan 40402, R.O.C. 

dNatural Products Research Laboratories, Eshelman School of Pharmacy, University of North Carolina, Chapel Hill, North Carolina 

27599-7568, USA 

eChinese Medicine Research and Development Center, China Medical University Hospital, Taichung, Taiwan 40402, R.O.C. 

 
 Spectral copies of 1HNMR, 13C NMR of the synthetic compounds  ………………………………………………  S2 - S83 
 Spectral copies of EI-MS, HRMS of the synthetic compounds  …………………………………………….......…  S84 - S124 



S 2 
 

O

OCH3

O 

O 

10b
1 H N MR (200 MHz, D M S O -d 6 )



S 3 
 

 

O 

O CH3 

O

O

10 b
13C NMR (50 M H z, DMSO-d6)



S 4 
 

 

O

O

O

OCH3 1 0 c
1 H NMR (200 MH z, D MSO -d6)



S 5 
 

 

O

O

O

OC H 3  1 0 c
13C N M R (50 MH z, DMSO-d 6)



S 6 
 

 

10 d
1H NMR (2 0 0 MH z, DMSO-d6)

O

O

O

H 3 CO



S 7 
 

 

1 0 d 
13C NMR (5 0 MH z, DMSO-d 6)

O

O

O

H3CO



S 8 
 

 

1 0 e
1H N MR (200 MHz, DMSO-d6)

O

O

O

OCH3H3CO



S 9 
 

 

1 0 e
13C NMR (50 MH z, DMSO-d 6)

O

O

O

OC H 3H3CO



S 10 
 

 

1 0 f
1H N M R (2 00 MH z, DMSO-d6)

O

O

O

OC H3

H3CO



S 11 
 

 

1 0 f
13C NMR (5 0 MH z, D MSO-d 6)

O

O

O

OC H 3

H 3CO



S 12 
 

 

1 0 g 
1H N MR (2 0 0 MHz, DMSO-d6)

O

O

O

OC H3

OC H 3 



S 13 
 

 

1 0 g 
13 C NMR (50 M H z, D M SO -d 6)

O

O

O

OC H 3

OCH3



S 14 
 

 

1 0 h 
1H NM R (2 0 0 MH z, DMSO-d6)

OC H 3 

H 3CO

O

O

O



S 15 
 

 

10h
1 3 C N M R (50 MHz, D MS O -d 6)

OCH3

H 3 C O

O

O

O



S 16 
 

 

1 0 i
1H NMR (2 0 0 MH z, D M SO-d6)

O

O

O

H3C O

OCH3



S 17 
 

 

10i
1 3 C NMR (50 MHz, D MS O-d 6)

O

O

O

H 3 C O

OCH3



S 18 
 

 

10j
1H N M R (2 0 0 MHz, DMSO-d6)

O

O

O

H3CO

OC H 3

OCH3



S 19 
 

 

1 0j
13C N MR (5 0 M H z, DMSO-d 6)

O

O

O

H3CO

O C H3

OCH3



S 20 
 

 

10k
1 H N MR (200 MHz, DMSO-d6)

O

O

O

H3C O

OC H 3

H3C O



S 21 
 

 

1 0 k 
1 3 C NMR (50 MH z, D MS O -d 6)

O

O

O

H3C O

OCH3

H3C O



S 22 
 

 

10l
1H N M R (2 0 0 MHz, DM S O -d 6 )

O

F 

O

O



S 23 
 

 

10l
13C NMR (50 MHz, DMS O -d 6 )

O

F

O

O



S 24 
 

 

10m
1H NMR (200 MHz, D M SO -d 6 )

O

O

O

F



S 25 
 

 

10m
13C NMR (50 MHz, DMS O -d 6 )

O

O

O

F



S 26 
 

 

1 0 n 
1 H NMR (200 MH z, D MS O-d6)

O

O

O

F



S 27 
 

 

10n
1 3 C N M R (5 0 MHz, DMS O -d 6 )

O

O

O

F 



S 28 
 

 

11a
1H NMR (200 MHz, DMSO-d6)

N
H

O

OO

O



S 29 
 

 

11 a 
13C N MR (5 0 MHz, DMSO-d 6)

N
H

O

OO

O



S 30 
 

 

11b
1H NMR (200 MHz, DMSO-d6)

N
H

O

OO

O

OCH3



S 31 
 

 

11 b
13C N MR (5 0 MHz, DMSO-d 6)

N
H

O

OO

O

OCH3



S 32 
 

 

11c
1H NMR (200 MHz, DMSO-d6)

N
H

O

O
O

O

OCH3



S 33 
 

 

1 1 c
13C NMR (5 0 M H z, D MSO-d 6)

N 
H 

O

OO

O

OCH3



S 34 
 

 

11d
1H NMR (200 MHz, DMSO-d6 )

N
H

O

O
O

O

OCH3



S 35 
 

 

11 d
13C NMR (5 0 MH z, D MSO-d 6)

N 
H 

O

O
O

O

OC H 3



S 36 
 

 

11e
1H NMR (200 MHz, DMSO -d 6 )

N
H

O

OO

O

OCH3

OCH 3 



S 37 
 

 

11e
13C NMR (50 MHz, DMS O -d 6 )

N
H

O

OO

O

OCH3

OC H 3 



S 38 
 

 

11f
1H NMR (200 MHz, DMSO-d 6)

N
H

O

OO

O

OCH 3 

H3CO



S 39 
 

 

11f
13C NMR (50 MHz, DMSO -d 6 )

N
H

O

OO

O

OC H 3 

H3CO



S 40 
 

 

11g
1H NMR (200 MHz, DMSO-d6)

N
H

O

OO

O

OCH3H3CO



S 41 
 

 

1 1 g 
13C NMR (50 MH z, DMSO-d 6)

N 
H 

O

OO

O

OCH3H 3 C O



S 42 
 

 

11h
1H NMR (200 MHz, DMSO-d 6 )

N
H

O

OO

O

OCH3
OCH 3 



S 43 
 

 

1 1 h 
13C NMR (5 0 MH z , D MSO-d 6)

N 
H 

O

OO

O

OC H3
OCH3



S 44 
 

 

11i
1H NMR (200 MHz, DMSO-d6 )

N
H

O

OO

O

OCH 3 H3CO



S 45 
 

 

11i
13C N MR (50 MH z, DMSO-d 6)

N 
H 

O

OO

O

OCH3H3 CO



S 46 
 

 

11j
1H NMR (200 MHz, DMSO-d6 )

N
H

O

OO

O

OCH3

H3CO OCH3 



S 47 
 

 

1 1 j
13C NMR (5 0 M H z, D M SO-d 6)

N 
H 

O

OO

O

OC H 3 

H3C O OCH3



S 48 
 

 

11k
1H NMR (200 MHz, DMSO-d 6)

N
H

O

O
O

O

OCH3
H3CO OCH 3 



S 49 
 

 

11k
13C NMR (50 MHz, DMSO -d 6 )

N
H

O

OO

O

OCH3
H3CO OC H 3 



S 50 
 

 

11l
1H NMR (200 MHz, C D C l3-d 1 )

N
H

O

O
O

O

F



S 51 
 

 

11l
13C NMR (50 MHz, CDCl3-d1)

N
H

O

O
O

O

F



S 52 
 

 

11m
1H NMR (200 MHz, DMSO -d 6 )

N
H

O

OO

O

F



S 53 
 

 

11m
13C NMR (50 MHz, DMSO -d 6 )

N
H

O

OO

O

F



S 54 
 

 

11n
1H NMR (200 MHz, DMSO-d6)

N
H

O

OO

O

F



S 55 
 

 

11n
13C NMR (50 MHz, DMSO -d 6 )

N
H

O

OO

O

F



S 56 
 

 

12a
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O



S 57 
 

 

1 2 a 
13C NMR (5 0 MH z , DMSO-d 6)

N 
H 

O

O

O



S 58 
 

 

12b
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O

OCH3



S 59 
 

 

1 2 b
13C NMR (50 MH z, DMSO-d 6)

N 
H 

O

O

O

OCH3



S 60 
 

 

12c
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O

OCH3



S 61 
 

 

12 c
13C NMR (5 0 M H z, D MSO-d 6)

N
H

O

O

O

OCH3



S 62 
 

 

12d
1H NMR (200 MHz, DMSO-d 6 )

N
H

O

O

O

OCH3



S 63 
 

1 2 d
13C NMR (5 0 MHz, DMSO-d 6)

N
H

O

O

O

OCH3



S 64 
 

    

12e
1H NMR (200 MHz, DMSO-d 6 )

N
H

O

O

O

OCH3

OCH3 



S 65 
 

 

1 2e
13C NMR (5 0 MH z, D MSO-d 6)

N 
H 

O

O

O

OC H 3 

OCH3



S 66 
 

  

12f
1H NMR (200 MHz, DMSO-d6 )

N
H

O

O

O

OCH3

H3CO



S 67 
 

 

12f
13C NMR (50 MHz, DMSO -d 6 )

N
H

O

O

O

OC H 3 

H3CO



S 68 
 

  

12g
1 H N MR (2 00 MHz, CDCl3-d 1)

N
H

O

O

O

OCH3H 3 C O



S 69 
 

 

1 2 g 
13C NMR (5 0 M H z,  C DCl3-d1)

N 
H 

O

O

O

OCH3H3 C O



S 70 
 

 

12h
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O

OCH3
OCH3



S 71 
 

 

1 2h
13C NMR (5 0 M H z, D MSO-d 6)

N 
H 

O

O

O

OC H 3 
OCH3



S 72 
 

 

12i
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O

OCH3H3CO



S 73 
 

 

1 2 i
1 3 C NMR (50 MH z , D MS O-d 6)

N 
H 

O

O

O

OCH3H3CO



S 74 
 

 

12j
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O

OCH3

H3CO OCH3



S 75 
 

 

1 2 j
1 3 C NMR (50 MH z, D MS O -d 6)

N 
H 

O

O

O

OC H3 

H3CO OC H3



S 76 
 

 

12k
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O

H3CO
OCH3

OCH3



S 77 
 

 

12 k
13C NMR (50 MH z, D M SO-d 6)

N 
H 

O

O

O

H3CO
OC H 3 

OCH3



S 78 
 

 

12l
1H NMR (200 MHz, DMSO -d 6)

N
H

O

O

O

F



S 79 
 

 

12l
13C NMR (50 MHz, DMSO -d 6)

N
H

O

O

O

F 



S 80 
 

 

12m
1H NMR (200 MHz, DMSO -d 6 )

N
H

O

O

O

F



S 81 
 

 

12m
13C NMR (50 MHz, DMSO -d 6 )

N
H

O

O

O

F



S 82 
 

 

12n
1H NMR (200 MHz, DMSO-d6)

N
H

O

O

O

F



S 83 
 

 

12n
13C NMR (50 MHz, DMSO-d 6 )

N
H

O

O

O

F



S 84 
 

EI-MS spectra of compound 10b. 

 
 

HRMS spectra of compound 10b. 

 
 

O

OCH3

O

O

10b



S 85 
 

EI-MS spectra of compound 10c. 

 

HRMS spectra of compound 10c. 

 
 

10c

O

O

O

OCH3



S 86 
 

EI-MS spectra of compound 10d. 

 
HRMS spectra of compound 10d. 

 
 

10d

O

O

O

H3CO



S 87 
 

EI-MS spectra of compound 10e. 

 

HRMS spectra of compound 10e. 

 

 

1 0 e 

O

O

O

OCH 3H 3CO



S 88 
 

EI-MS spectra of compound 10f. 

 
HRMS spectra of compound 10f. 

 
 

1 0 f

O

O

O

OC H 3

H 3C O



S 89 
 

EI-MS spectra of compound 10g. 

 
HRMS spectra of compound 10g. 

 
 

1 0 g 

O

O

O

OC H 3

OCH 3



S 90 
 

EI-MS spectra of compound 10h. 

 
HRMS spectra of compound 10h. 

 

 

1 0 hO CH3

H3CO 

O

O

O



S 91 
 

EI-MS spectra of compound 10i. 
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EI-MS spectra of compound 10k. 

 

HRMS spectra of compound 10k. 

 
 

1 0 k

O 

O

O

H3 CO 

OCH3 

H3 CO 



S 94 
 

EI-MS spectra of compound 10l. 
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EI-MS spectra of compound 10m. 
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EI-MS spectra of compound 11a. 
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EI-MS spectra of compound 11c. 
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EI-MS spectra of compound 11d. 
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EI-MS spectra of compound 11e. 
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EI-MS spectra of compound 11f. 
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EI-MS spectra of compound 11g. 
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EI-MS spectra of compound 11h. 
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EI-MS spectra of compound 11i. 
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EI-MS spectra of compound 11j. 
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EI-MS spectra of compound 11k. 
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EI-MS spectra of compound 11l. 

 
HRMS spectra of compound 11l. 

 

 

N
H

O

O
O

O

11l

F



S 109 
 

EI-MS spectra of compound 11m. 
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EI-MS spectra of compound 11n. 
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EI-MS spectra of compound 12a. 

 
HRMS spectra of compound 12a. 
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EI-MS spectra of compound 12b. 
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EI-MS spectra of compound 12c. 
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EI-MS spectra of compound 12d. 
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EI-MS spectra of compound 12e. 
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EI-MS spectra of compound 12f. 
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EI-MS spectra of compound 12g. 
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EI-MS spectra of compound 12h. 
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EI-MS spectra of compound 12i. 
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EI-MS spectra of compound 12j. 
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EI-MS spectra of compound 12k. 

 
HRMS spectra of compound 12k. 

 

N
H

O

O 

O 

12k

H 3CO
OCH3

OCH3



S 122 
 

EI-MS spectra of compound 12l. 
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EI-MS spectra of compound 12m. 
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EI-MS spectra of compound 12n. 
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