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(1) Characterization Data 

 
                                                 

 

1H-NMR spectrum of compound 19d 



 

13C-NMR spectrum of compound 19d 

 

IR spectrum of compound 19d 



 

HPLC spectrum of compound 19d 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 8.05 0.2178 56.94883 0.5562 

2 8.235 0.2043 36.42011 0.3557 

3 14.017 0.2913 94.06382 0.9187 

4 16.825 0.3131 10051.4 98.169 

 

1H-NMR spectrum of compound 20a 



 

13C-NMR spectrum of compound 20a 

 

IR spectrum of compound 20a 



 

HPLC spectrum of compound 20a 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 11.453 0.3000 71.80160 3.8726 

2 19.691 0.6477 1782.26953 96.1274 

 

 

 

1H-NMR spectrum of compound 20b 



 

13C-NMR spectrum of compound 20b 

 

IR spectrum of compound 20b 



 

HPLC spectrum of compound 20b 

Peak   # RetTime  [min] Width  [min] Area    mAU  *s Area % 

1 5.323 0.0522 36.09950 0.2756 

2 9.270 0.1684 180.59157 1.3785 

3 9.783 0.1675 287.45895 2.1943 

4 22.407 1.3899 12596.0 96.1516 

 

1H-NMR spectrum of compound 20c 



 

13C-NMR spectrum of compound 20c 

 

IR spectrum of compound 20c 



 

HPLC spectrum of compound 20c 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 18.052 0.8788 16437.4 95.0057 

2 21.588 0.9133 864.08667 4.9943 

 

 

 

1H-NMR spectrum of compound 20d 



 

13C-NMR spectrum of compound 20d 

 

IR spectrum of compound 20d 



 

HPLC spectrum of compound 20d 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 12.129 0.4295 491.38254 3.5048 

2 22.660 1.0394 13528.9 96.4953 

 

 

 

1H-NMR spectrum of compound 21a 



 

13C-NMR spectrum of compound 21a 

 

IR spectrum of compound 21a 



 

HPLC spectrum of compound 21a 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 18.471 0.4193 3837.38745 95.0169 

2 21.337 0.9008 201.24811 4.9831 

 

 

1H-NMR spectrum of compound 21b 



 

13C-NMR spectrum of compound 21b 

 

IR spectrum of compound 21b 



 

HPLC spectrum of compound 21b 

Peak   # RetTime  [min] Width  [min] Area    mAU  *s Area % 

1 4.951 0.0699 68.29758 1.0947 

2 7.661 0.1966 38.23409 0.6129 

3 10.939 0.1666 64.38687 1.0320 

4 11.152 0.2067 91.49991 1.4666 

5 27.933 0.6205 5976.29102 95.7937 

 

1H-NMR spectrum of compound 21c 



 

13C-NMR spectrum of compound 21c 

 

IR spectrum of compound 21c 



 

HPLC spectrum of compound 21c 

Peak   # RetTime  [min] Width  [min] Area    mAU  *s Area % 

1 5.150 0.0654 120.31086 0.6396 

2 8.468 0.1586 143.72900 0.7641 

3 8.756 0.1657 182.23738 0.9688 

4 9.117 0.2214 113.33360 0.6025 

5 9.815 0.2669 299.16333 1.5904 

6 18.698 0.4951 17951.6 95.4346 



 

1H-NMR spectrum of compound 21d 

 

13C-NMR spectrum of compound 21d 



 

IR spectrum of compound 21d 

 

HPLC spectrum of compound 21d 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 11.298 0.3362 439.36765 2.4527 

2 22.672 0.5824 17474.1 97.5473 

 

 



 

1H-NMR spectrum of compound 22a 

 

13C-NMR spectrum of compound 22a 



 

IR spectrum of compound 22a 

 

HPLC spectrum of compound 22a 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 13.081 0.263 131.5152 3.5487 

2 15.72 0.2962 3574.548 96.4513 

 

 



 

1H-NMR spectrum of compound 22b 

 

13C-NMR spectrum of compound 22b 



 

IR spectrum of compound 22b 

 

HPLC spectrum of compound 22b 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 11.128 0.2204 51.86035 1.8558 

2 11.419 0.2363 68.21777 2.4412 

3 12.963 0.2307 2674.29761 95.7029 

 



 

1H-NMR spectrum of compound 22c 

 

13C-NMR spectrum of compound 22c 



 

IR spectrum of compound 22c 

 

HPLC spectrum of compound 22c 

Peak   # RetTime  [min] Width  [min] Area    mAU  *s Area % 

1 6.949 0.1349 25.79159 0.5232 

2 7.162 0.1196 32.28178 0.6549 

3 7.25 0.1134 27.91112 0.5662 

4 9.808 0.1719 153.38657 3.1118 

5 10.166 0.1891 4689.81201 95.1438 



 

1H-NMR spectrum of compound 22d 

 

13C-NMR spectrum of compound 22d 



 

IR spectrum of compound 22d 

 

HPLC spectrum of compound 22d 

Peak   # RetTime  [min] Width  [min] Area    mAU  *s Area % 

1 7.409 0.1596 80.65369 1.5400 

2 7.797 0.1728 40.02195 0.7642 

3 8.326 0.1800 26.33945 0.5029 

4 11.771 0.2311 50.84013 0.9708 

5 13.598 0.2397 5039.33447 96.2221 



 

1H-NMR spectrum of compound 23a 

 

13C-NMR spectrum of compound 23a 



 

IR spectrum of compound 23a 

 

HPLC spectrum of compound 23a 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 10.908 0.1868 105.05498 2.6781 

2 12.627 0.2189 3817.72192 97.3219 

 



 

1H-NMR spectrum of compound 23b 

 

13C-NMR spectrum of compound 23b 



 

IR spectrum of compound 23b 

 

HPLC spectrum of compound 23b 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 12.806 0.2203 278.77322 2.0574 

2 14.789 0.2576 13271.3 97.9426 

 



 

 

1H-NMR spectrum of compound 23c 

 

13C-NMR spectrum of compound 23c 



 

IR spectrum of compound 23c 

 

HPLC spectrum of compound 23c 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 11.105 0.1937 513.34729 3.631 

2 11.619 0.2083 13623.2 96.369 

 



 

1H-NMR spectrum of compound 23d 

 

13C-NMR spectrum of compound 23d 



 

IR spectrum of compound 23d 

 

HPLC spectrum of compound 23d 

Peak 

# 

RetTime 

[min] 

Width 

[min] 

Area 

mAU  *s 

Area 

% 

1 7.621 0.1547 187.74409 2.1252 

2 7.905 0.1755 161.00226 1.8225 

3 16.250 0.2775 8485.20020 96.052 

 

  

   



(2) Flow Cytometry Data 

 

 

 

 

 

 

 

 

Figure S1. DNA histograms of exponentially growing OVCAR-3 cells with different treatments: (a) cell 

only; (b) compound 20a; (c) compound 21a; (d) compound 22a; (e) compound 23a. 

   

(a) (b) (c) 

   

   

(d) (e) 


