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1. Fluorescence Spectra of 11a, 11b, 12a, 12b and 12c  

 

Figure 1S Fluorescence spectra of 11a, 11b, 12a, 12b and 12c (1 x 10-5 M, Tris-HCl buffer, 1mM), λex = 465 nm. 
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2. EB displacement assay  

 

Figure 2SA)Fluorescence decrease and B) Fluorescence ratio changes at 608 nm inducedby 12a through the 

displacement of CT-DNA-bound ethidium bromide in the buffer (5 mM Tris-HCl/50 mMNaCl, pH 7.4).λex = 537 

nm.The binding constant Kappwas calculated by the formula (KEB × [EB] = Kapp× [12a]) and given a result of4.88 × 

106 M-1, where KEB = 1.0 × 106 M-1, [EB] = 10 µM, and [12a] was the concentration at which a 50% reduction of 

the fluorescence had occurred. 

 

Figure 3SA) Fluorescence decrease and B) Fluorescence ratio changes at 608 nm inducedby 12b through the 

displacement of CT-DNA-bound ethidium bromide in the buffer (5 mM Tris-HCl/50 mMNaCl, pH 7.4). λex = 537 

nm. The binding constant Kappwas calculated by the formula (KEB × [EB] = Kapp× [12b]) and given a result of4.18 

× 106 M-1, where KEB = 1.0 × 106 M-1, [EB] = 10 µM, and [12b] was the concentration at which a 50% reduction 

of the fluorescence had occurred. 

 

 

Figure 4SA) Fluorescence decrease and B) Fluorescence ratio changes at 608 nm inducedby 12c through the 

displacement of CT-DNA-bound ethidium bromide in the buffer (5 mM Tris-HCl/50 mMNaCl, pH 7.4). λex = 537 
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nm. The binding constant Kappwas calculated by the formula (KEB × [EB] = Kapp× [12c]) and given a result of3.39 

× 106 M-1, where KEB = 1.0 × 106 M-1, [EB] = 10 µM, and [12c] was the concentration at which a 50% reduction of 

the fluorescence had occurred. 
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3. NMR, Ms, and IR data of compounds synthesized 

2a, yield: 15%;
1
H NMR (400 MHz, CDCl3) δ 8.58 (d, J = 7.3 Hz, 1H), 8.46 (d, J = 8.4 Hz, 1H), 

8.05 (d, J = 8.0 Hz, 1H), 7.62 (t, J = 7.8 Hz, 1H), 6.75 (d, J = 8.6 Hz, 1H), 5.10 (s, 1H), 4.28 (t, J 

= 7.1 Hz, 2H), 4.19 (t, J = 6.3 Hz, 2H), 3.82-3.74 (m, 1H), 3.68-3.58 (m, 1H), 2.34-2.23 (m, 4H), 

2.17-2.06 (m, 4H), 1.53-1.39 (m, 4H), 1.32-1.15 (m, 30H), 0.88 (t, J = 6.8 Hz, 3H); 
13

C NMR 

(101 MHz, CDCl3) δ 174.03, 164.69, 164.07, 148.46, 134.53, 131.30, 130.07, 125.89, 124.74, 

120.26, 110.12, 104.77, 69.78, 62.54, 51.19, 37.40, 34.41, 33.86, 32.00, 30.57, 29.79, 29.75, 29.71, 

29.58, 29.45, 29.35, 27.56, 25.02, 14.21; IR (KBr, cm
-1

): 3432.48, 2923.25, 2850.91, 1653.07, 

1634.74, 1569.16, 1383.98, 1362.77, 1111.05, 1018.46, 668.36, 652.93; HR-MS: m/z = 635.4418 

([M+H]
+
). 2b, yield: 23%; 

1
H NMR (400 MHz, CDCl3) δ 8.59 (d, J = 6.9 Hz, 1H), 8.46 (d, J = 8.4 

Hz, 1H), 8.04 (d, J = 8.5 Hz, 1H), 7.62 (t, J = 7.8 Hz, 1H), 6.75 (d, J = 8.6 Hz, 1H), 4.14 (t, J = 

7.6 Hz, 2H), 3.81-3.74 (m, 1H), 3.68-3.59 (m, 1H), 2.30 (d, J = 12.3 Hz, 2H), 2.13 (d, J = 10.8 Hz, 

2H), 1.74-1.68 (m, 2H), 1.60-1.22 (m, 34H), 0.88 (t, J = 6.8 Hz, 3H); 
13

C NMR (101 MHz, CDCl3) 

δ163.70, 133.27, 132.08, 131.27, 131.16, 130.71, 130.25, 129.09, 128.14, 123.26, 122.39, 40.73, 

29.78, 29.75, 29.74, 29.72, 29.68, 29.67, 29.63, 29.45, 28.17, 27.21, 14.20; IR (KBr, cm
-1

): 

3418.01, 2918.42, 2849.95, 1700.32, 1672.36, 1635.71, 1587.48, 1550.83, 1383.98, 1105.26, 

773.49, 668.36, 652.93; HR-MS:  m/z = 561.4061 ([M+H]
+
). 

3a, yield: 71%; 
1
H NMR (400 MHz, CDCl3) δ 8.60 (d, J = 7.1 Hz, 1H), 8.48 (d, J = 8.4 Hz, 1H), 

8.09 (d, J = 7.9 Hz, 1H), 7.98 (s, 2H), 7.65 (t, J = 7.6 Hz, 1H), 7.51 (s, 1H), 6.78 (d, J = 8.6 Hz, 

1H), 5.18-5.02 (m, 1H), 4.47 (s, 4H), 4.29 (t, J = 7.1 Hz, 2H), 4.19 (t, J = 6.3 Hz, 2H), 3.80-3.65 

(m, 1H), 2.39 (d, J = 11.6 Hz, 2H), 2.34-2.18 (m, 4H), 2.13-2.05 (m, 2H), 1.86-1.78 (m, 4H), 

1.72-1.52 (m, 4H), 1.25 (s, 26H), 0.88 (t, J = 6.8 Hz, 3H); 
13

C NMR (101 MHz, CDCl3) 173.90, 

163.65, 163.63, 133.43, 132.18, 131.36, 131.35, 131.21, 131.20, 130.45, 129.05, 128.18, 127.03, 

123.06, 122.18, 73.73, 62.28, 58.98, 37.84, 34.36, 29.78, 29.74, 29.70, 29.56, 29.44, 29.34, 27.41, 

25.00, 22.77, 14.21; IR (KBr, cm
-1

): 34.28.62, 2924.21, 2852.84, 1737.94, 1703.22, 1649.21, 

1635.71, 1585.55, 1466.93, 1383.98, 1234.50, 1178.56, 1106.22, 1028.10, 966.38, 780.24; 

HR-MS: m/z = 847.4876 ([M-H]
+
). 3b, yield: 74%; 

1
H NMR (400 MHz, CDCl3) δ 8.61 (d, J = 7.2 

Hz, 1H), 8.48 (d, J = 8.3 Hz, 1H), 8.15-8.05 (m, 1H), 8.04-7.93 (m, 2H), 7.70-7.59 (m, 1H), 7.51 

(s, 1H), 6.85-6.72 (s, 1H), 5.19-5.05 (m, 1H), 4.47 (s, 4H), 4.15 (t, J = 7.6 Hz, 2H), 3.76-3.65 (m, 

1H), 2.39 (d, J = 10.5 Hz, 2H), 2.29 (d, J = 11.2 Hz, 2H), 2.03-1.47 (m, 8H), 1.45-1.08 (m, 28H), 
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0.88 (t, J = 6.8 Hz, 3H); 
13

C NMR (101 MHz, CDCl3) 173.56, 173.24, 170.62, 137.38, 137.27, 

137.08, 136.90, 132.72, 132.07, 131.36, 130.92, 130.64, 130.35, 129.57, 129.20, 129.07, 127.23, 

70.55, 64.46, 54.17, 54.11, 54.01, 41.70, 32.01, 30.35, 30.04, 29.78, 29.74, 29.68, 29.52, 29.45, 

26.27, 22.78, 14.35, 14.21; IR (KBr, cm
-1

): 3396.79, 2925.17, 2853.81, 2100.57, 1717.68, 1646.32, 

1582.66, 1383.98, 1218.10, 1106.22, 1023.28, 863.18, 759.02; HR-MS: m/z = 847.4876 ([M-H]
+
). 

5a, yield: 71%; 
1
H NMR (400 MHz, CDCl3) δ 8.59 (d, J = 7.1 Hz, 1H), 8.47 (d, J = 8.4 Hz, 1H), 

8.09 (d, J = 8.4 Hz, 1H), 7.92 (s, 2H), 7.64 (t, J = 7.7 Hz, 1H), 7.38 (d, J = 6.4 Hz, 3H), 6.78 (d, J 

= 8.5 Hz, 1H), 5.57 (s, 4H), 5.08 (s, 1H), 5.05 (s, 1H), 4.28 (t, J = 6.9 Hz, 2H), 4.19 (t, J = 6.1 Hz, 

2H), 3.79 (s, 4H), 3.72 (s, 1H), 3.33 (s, 16H), 2.44 (s, 6H), 2.40-2.30 (m, 2H), 2.30-2.21 (m, 4H), 

2.13-2.06 (m, 2H), 1.89-1.81 (m, 12H), 1.79-1.72 (m, 2H), 1.68-1.52 (m, 4H), 1.45 (s, 36H), 1.25 

(s, 30H), 0.87 (t, J = 6.4 Hz, 3H); 
13

C NMR (101 MHz, CDCl3) δ 173.72, 164.43, 163.75, 156.14, 

148.73, 144.10, 136.53, 134.31, 132.11, 131.41, 130.98, 129.87, 128.95, 126.68, 124.30, 122.66, 

122.58, 120.28, 109.58, 104.40, 79.12, 73.05, 62.32, 53.06, 50.78, 49.65, 46.52, 45.32, 43.72, 

37.10, 34.16, 31.76, 29.92, 29.53, 29.50, 29.45, 29.32, 29.20, 29.10, 28.99, 28.38, 27.41, 27.05, 

26.02, 24.80, 22.53, 14.03; IR (KBr, cm
-1

): 3406.33, 3129.82, 2926.51, 2853.31, 1684.94, 1649.70, 

1584.64, 1546.69, 1413.86, 1365.06, 1300.00, 1251.20, 1224.10, 1161.75, 1107.1045.18, 776.81; 

ESI-MS: m/z = 1667.8 ([M+H]
+
). 5b, yield: 41%; 

1
H NMR (400 MHz, CDCl3) δ 8.59 (d, J = 7.3 

Hz, 1H), 8.48 (d, J = 8.4 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H), 7.92 (s, 2H), 7.63 (t, J = 7.8 Hz, 1H), 

7.38 (d, J = 6.1 Hz, 3H), 6.77 (d, J = 8.6 Hz, 1H), 5.57 (s, 4H), 5.15 (s, 1H), 5.09-5.01 (m, 1H), 

4.19-4.10 (m, 2H), 3.79 (s, 4H), 3.71 (s, 1H), 3.33 (s, 16H), 2.66-2.29 (m, 10H), 2.24 (d, J = 10.3 

Hz, 2H), 1.90-1.81 (m, 12H), 1.78-1.68 (m, 4H), 1.62-1.55 (m, 2H), 1.45 (s, 36H), 1.25 (s, 30H), 

0.88 (t, J = 6.6 Hz, 3H); 
13

C NMR (101 MHz, CDCl3) δ 164.39, 164.35, 163.72, 156.07, 148.72 , 

144.03, 136.54, 134.17 , 132.08 , 131.36, 130.80 , 129.81, 128.86 , 126.74, 124.20, 122.75, 122.62, 

120.33, 109.69, 104.33, 79.04, 73.04 , 52.99, 50.77, 49.69, 46.48, 45.31, 43.71, 39.98, 31.71, 

29.83, 29.48, 29.44, 29.37, 29.23, 29.14, 28.34, 28.09, 27.02, 26.03 , 22.48, 13.98; IR (KBr, cm
-1

): 

3409.04, 3124.40, 2926.51, 2853.31, 1687.65, 1646.99, 1584.64, 1543.98, 1457.43, 1413.86, 

1381.33, 1365.06, 1297.29, 1248.49, 1221.39, 1164.46, 1104.82, 1050.60, 863.55, 774.10; 

ESI-MS: m/z = 1595.8 ([M+H]
+
). 

7a, yield: 57%; 
1
H NMR (400 MHz, CD3SOCD3) δ 8.62-8.50 (m, 2H), 8.32 (d, J = 7.9 Hz, 1H), 

8.21 (d, J = 7.9 Hz, 1H), 7.99 (m, 1H), 4.06 (t, J = 6.8 Hz, 2H), 2.82 (t, J = 6.8 Hz, 2H), 2.12 (brs, 
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2H).7b, yield: 83%;
1
H NMR (400 MHz, CDCl3) δ 8.66 (d, J = 6.6 Hz, 1H), 8.58 (d, J = 8.5 Hz, 

1H), 8.42 (d, J = 7.9 Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.84 (m, 1H), 4.53 (brs, 1H), 4.16 (t, J = 

7.5 Hz, 2H), 3.15-3.09 (m, 2H), 1.79-1.68 (m, 2H), 1.48-1.35 (m, 13H), 1.28-1.22 (m, 2H).7c, 

yield: 48%;
1
H NMR (400 MHz, CDCl3) δ 8.65 (d, J = 7.3 Hz, 1H), 8.56 (d, J = 8.5 Hz, 1H), 8.41 

(d, J = 7.9 Hz, 1H), 8.04 (t, J = 5.2 Hz, 1H), 7.89-7.80 (m, 1H), 4.51 (brs, 1H),4.24-4.06 (m, 2H), 

3.12-3.07 (m, 2H), 1.73-1.71 (m, 2H), 1.44 (s, 13H), 1.28 (brs, 10H). 

8b, yield: 86%; 
1
H NMR (400 MHz, D2O) δ 7.55 (d, J = 7.1 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H), 

7.28-7.14 (m, 2H), 7.08 (t, J = 7.8 Hz, 1H), 3.53 ((t, J = 7.6 Hz, 2H), 2.95 ((t, J = 7.6 Hz, 2H), 

1.74-1.61 (m, 2H), 1.61-1.09 (m, 6H); 
13

C NMR (101 MHz, D2O) 163.23, 163.18, 132.98, 131.95, 

131.76, 131.34, 130.11, 129.59, 129.19, 128.56, 123.04, 122.26, 40.67, 40.46, 40.25, 40.05, 39.84, 

39.63, 39.42, 39.11, 27.81, 27.39, 27.24, 26.63, 26.15, 25.85; IR (KBr, cm
-1

): 3441.16, 3141.23, 

2933.85, 2852.84, 1694.54, 1647.28, 1588.45, 1384.95, 1353.12, 1248.00, 1026.17, 1004.96, 

848.72, 781.20, 734.91; HR-MS: m/z = 375.0702 ([M+H]
+
). 

8c, yield: 83%;
1
H NMR (400 MHz, CD3SOCD3) δ 8.62-8.55 (m, 2H), 8.36 (d, J = 7.9 Hz, 1H), 

8.25 (d, J = 7.9 Hz, 1H), 8.02 (dd, J = 8.5, 7.3 Hz, 1H), 7.70 (brs, 2H), 4.06-4.00 (m, 2H), 2.75 

(dd, J = 14.6, 6.1 Hz, 2H), 1.63 (d, J = 7.3 Hz, 2H), 1.50 (d, J = 7.3 Hz, 2H), 1.29 (d, J = 23.4 Hz, 

12H). 

9a, yield: 57%;
1
H NMR (400 MHz, CD3SOCD3) δ 8.66 (s, 1H), 8.58 (d, J = 7.9 Hz, 2H), 8.34 

(d, J = 7.9 Hz, 1H), 8.23 (d, J = 7.9 Hz, 1H), 8.01 (t, J = 7.9 Hz, 1H), 7.62 (s, 2H), 7.47 (s, 1H), 

4.50 (s, 4H), 4.28 (t, J = 5.7 Hz, 2H), 3.62 (t, J = 5.7 Hz, 2H); 
13

C NMR (101 MHz, CD3SOCD3) 

166.60, 163.79, 163.75, 136.94, 136.80, 136.24, 133.06, 132.01, 131.87, 131.42, 130.92, 129.50, 

129.49, 129.34, 127.14, 123.64, 122.86, 55.43, 53.67, 39.43, 37.72; IR (KBr, cm
-1

): 3447.91, 

2253.92, 2094.78, 1701.29, 1663.68, 1636.67, 1383.98, 1375.30, 1344.44, 1052.21, 1027.14, 

1006.89, 825.57, 763.84; HR-MS: m/z = 555.0499 ([M+Na]
+
). 9b, yield: 34%;

1
H NMR (400 MHz, 

CDCl3) δ 8.64 (dd, J = 7.3, 1.1 Hz, 1H), 8.59 (dd, J = 8.5, 1.1 Hz, 1H), 8.40 (d, J = 7.9 Hz, 1H), 

8.05 (d, J = 7.9 Hz, 1H), 7.85 (dd, J = 8.5, 7.3 Hz, 1H), 7.74 (d, J = 1.4 Hz, 2H), 7.41 (s, 1H), 6.40 

(brs, 1H), 4.44 (s, 4H), 4.20 (t, J = 7.3 Hz, 2H), 3.50-3.44 (m, 2H), 1.82-1.75 (m, 2H), 1.72-1.63 

(m, 2H), 1.51-1.46 (m, 2H), 0.89-0.81 (m, 2H); 
13

C NMR (101 MHz, CDCl3) 166.62, 163.80, 

136.91, 136.22, 133.42, 132.12, 131.31, 131.20, 130.70, 130.43, 130.24, 129.04, 128.19, 126.53, 

123.10, 122.23, 54.27, 40.17, 39.93, 29.78, 29.31, 27.81, 26.35, 26.25; IR (KBr, cm
-1

): 3457.14, 
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1698.34, 1103.87, 1008.67, 849.91, 783.21; HR-MS: m/z = 589.1035 ([M+H]
+
). 9c, yield: 48%;

1
H 

NMR (400 MHz, CDCl3) δ 8.65 (d, J = 7.3 Hz, 1H), 8.57 (d, J = 8.5 Hz, 1H), 8.40 (d, J = 7.9 Hz, 

1H), 8.04 (d, J = 7.9 Hz, 1H), 7.84 (t, J = 7.9 Hz, 1H), 7.67 (s, 2H), 7.40 (s, 1H), 6.29-6.06 (brs, 

1H), 4.42 (s, 4H), 4.16 (t, J = 7.6 Hz, 2H), 3.46 (dd, J = 13.1, 7.0 Hz, 2H), 1.76-1.69 (m, 2H), 

1.66-1.60 (m, 2H), 1.46-1.31 (m, 10H), 0.90-0.84 (m, 2H). 

10a, yield: 30%; 
1
H NMR (400 MHz, CDCl3) δ 8.71 (d, J = 7.4 Hz, 1H), 8.60 (d, J = 8.6 Hz, 

1H), 8.48 (d, J = 7.9 Hz, 1H), 8.10 (d, J = 7.9 Hz, 1H), 7.90 (m, 1H), 7.63 (s, 2H), 7.35 (s, 2H), 

7.29 (m, 1H), 5.51 (s, 4H), 4.53-4.48 (m, 2H), 3.86-3.81 (m, 2H), 3.75 (s, 4H), 3.43-3.18 (m, 16H), 

2.48-2.25 (m, 8H), 1.90-1.75 (m, 12H), 1.44 (s, 36H); 
13

C NMR (101 MHz, CDCl3) δ166.34, 

164.05, 156.18, 144.22, 136.41, 136.36, 133.33, 132.18, 131.43, 131.14, 130.45, 130.35, 129.80, 

128.90, 128.73, 128.10, 126.79, 125.18, 122.57, 122.50, 121.62, 79.16, 53.22, 49.73, 46.76, 45.35, 

43.81, 39.74, 39.57, 28.42, 26.07; IR (KBr, cm
-1

): 3411.75, 2969.88, 2931.93, 1687.65, 1590.06, 

1478.92, 1413.86, 1365.06, 1232.23, 1172.59, 1047.89, 779.52; ESI-MS: m/z = 1351.3 ([M+H]
+
). 

10b, yield: 53%; 
1
H NMR (400 MHz, CDCl3) δ 8.64 (dd, J = 7.3, 1.0 Hz, 1H), 8.58 (d, J = 8.5 Hz, 

1H), 8.40 (d, J = 7.9 Hz, 1H), 8.05 (d, J = 7.9 Hz, 1H), 7.85 (dd, J = 8.5, 7.3 Hz, 1H), 7.72 (s, 2H), 

7.36 (s, 2H), 7.29 (s, 1H), 6.765 (brs, 1H), 5.52 (s, 4H), 4.18 (s, 2H), 3.73 (s, 4H), 3.45-3.22 (m, 

18H), 2.41 (brs, 6H), 1.80 (brs, 12H), 1.68-1.58 (m, 4H), 1.51-1.40 (m, 36H), 1.26 (s, 4H), 

0.90-0.81 (m, 2H); 
13

C NMR (101 MHz, CDCl3) δ 166.14, 163.42, 163.39, 156.18, 144.24, 136.82, 

136.35, 133.10, 131.83, 131.03, 130.98, 130.41,130.12, 129.80, 128.74, 127.99, 126.96, 122.87, 

122.60,122.01, 79.18, 53.45, 53.24, 49.80, 46.80, 45.35, 43.86, 40.07, 39.87, 28.41, 27.70, 27.16, 

26.34, 26.27, 26.60; IR (KBr, cm
-1

): 3381.93, 2931.93, 1693.07, 1665.96, 1590.06, 1416.57, 

1236.35, 1164.46, 1050.60, 782.23; ESI-MS: m/z = 1407.7 ([M+H]
+
). 10c, yield: 49%;

1
H NMR 

(400 MHz, CDCl3) δ 8.65 (dd, J = 7.3, 1.0 Hz, 1H), 8.57 (dd, J = 8.5, 1.0 Hz, 1H), 8.41 (d, J = 7.9 

Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.85 (dd, J = 8.5, 7.4 Hz, 1H), 7.67 (s, 2H), 7.36 (s, 2H), 7.29 (s, 

1H), 6.53 (s, 1H), 5.52 (s, 4H), 4.23-4.09 (m, 2H), 3.74 (s, 4H), 3.98-3.27 (m, 18H), 2.42 (brs, 8H), 

1.94-1.79 (m, 12H), 1.78-1.65 (m, 2H), 1.61-1.56 (m, 2H), 1.45-1.38 (m, 36H), 1.38-1.21 (m, 

10H), 0.88-0.84 (m, 2H);
13

C NMR (101 MHz, CDCl3) δ166.08, 163.25, 126.22, 156.13, 144.24, 

136.84, 136.34, 132.91, 131.71, 130.90, 130.32, 129.92, 129.71, 128.67, 127.91, 126.87, 122.91, 

122.60, 122.05, 79.12, 53.44, 53.19, 49.87, 46.82, 45.35, 43.87, 40.39, 40.17, 29.51, 29.43, 29.25, 

29.11, 28.39, 27.87, 27.14, 26.92, 26.85, 26.04; IR (KBr, cm
-1

): 3436.14, 2929.22, 1687.65, 
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1660.54, 1598.19, 1411.14, 1359.64, 1245.78, 1172.59, 1447.89, 782.23; ESI-MS: m/z = 1463.7 

([M+H]
+
). 
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4. NMR, Ms, and IR spectra of compounds synthesized 
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