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1. Table S1. Attempts of bromination condition of aaptamine 
 

  Reagent  Solve Yield (%)a 

1  NBS  DMF  <10% 

2  NBS  DCM  <10% 

3  Br2  DMF  60% 

4  Br2  DCM  >90% 
a
Estimated by LCMS 

 

 

2. Table S2. Optimization of the condition of Suzuki coupling reaction of 
brominated aaptamine 

 
 Cat. Solvent Suzuki 

products total 
yield (%)a 

1 Pd(OAc)2 DMF 35 
2 Pd(OAc)2 1,4-Dioxane 32 
3 Pd(OAc)2 1,4-Dioxane/H2O, 3:1 42 
4 Pd(dppf)2Cl2 DMF 38 
5 Pd(dppf)2Cl2 1,4-Dioxane 41 
6 Pd(dppf)2Cl2 1,4-Dioxane/H2O, 3:1 81 
7 Pd(CH3CN)2Cl2 DMF Trace 
8 Pd(CH3CN)2Cl2 1,4-Dioxane 22 
9 Pd(CH3CN)2Cl2 1,4-Dioxane/H2O, 3:1 24 

General condition: NaHCO3, 100。C, 12 h, 
a
Estimated by LCMS 

 

  



3. The physical and spectroscopic characterizations of compounds 

3a-i, 4a-f, 5a-l, and 6a-c.  

3-Phenyl-aaptamine (3a): yellow solid; 72.9 mg, yield 24%; UV (MeOH) λmax (log ε) 

240 (3.33), 260 (3.33) nm; HRESIMS m/z 305.1306 [M + H]+ (calcd. 305.1290, 

C19H17N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.67 (s, 1H), 7.56-7.59 (ov, 2H), 

7.50-7.53 (m, 2H), 7.12 (d, J = 7.2 Hz, 1H), 7.06 (br.s, 1H), 6.89 (d, J = 7.2 Hz, 1H), 

4.05 (s, 3H), 3.96 (s, 3H). 13C NMR (125 MHz, CD3OD) δ 158.8, 150.4, 142.0, 141.3, 

135.2, 134.9, 134.8, 133.4, 131.3, 131.3, 130.8, 130.7, 130.7, 130.5, 118.4, 115.1, 

102.9, 61.6, 57.3. 

3-(4-Ethylphenyl)-aaptamine (3b): yellow solid; 73.0 mg, yield 22%; UV (MeOH) 

λmax (log ε) 218 (2.55), 270 (2.13) nm; HRESIMS m/z 333.1609 [M + H]+ (calcd. 

333.1603, C21H21N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.67 (s, 1H), 7.41 (ov, J = 

2.0 Hz, 4H), 7.11 (d, J = 7.2 Hz, 1H), 7.07 (s, 1H), 6.89 (d, J = 7.2 Hz, 1H), 4.05 (s, 

3H), 3.96 (s, 3H), 2.74 (d, J = 7.6 Hz, 2H), 1.29 (t, J = 7.6 Hz, 3H).13C NMR (125 

MHz, CD3OD) δ 158.9, 150.3, 147.3, 142.2, 135.3, 134.8, 133.8, 130.8, 130.8, 130.7, 

130.6, 130.6, 129.6, 118.4, 115.0, 114.6, 102.7, 61.6, 57.4, 30.0, 16.4. 

3-(3-isopropylphenyl)-aaptamine (3c): yellow solid; 69.2 mg, yield 20%; UV (MeOH) 

λmax (log ε) 216 (2.89), 270 (2.80) nm; HRESIMS m/z 347.1772 [M + H]+ (calcd. 

347.1760, C22H23N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.69 (s, 1H), 7.51 (t, J = 7.6 

Hz, 1H), 7.43 (d, J = 7.7 Hz, 1H), 7.36 (s, 1H), 7.31 (d, J = 7.6 Hz, 1H), 7.13 (s, 1H), 

7.11 (d, J = 7.4 Hz, 1H), 6.93 (d, J = 7.4 Hz, 1H), 4.08 (s, 3H), 3.98 (s, 3H), 3.00 (m, 

1H), 1.32 (d, J = 6.9 Hz, 3H), 1.32 (d, J = 6.9 Hz, 3H). 13C NMR (125 MHz, CD3OD) 

δ 157.3, 150.8, 148.6, 140.4, 133.5, 133.1, 132.1, 131.6, 129.6, 128.8, 127.2, 126.3, 

116.7, 116.6, 113.4, 113.1, 101.2, 59.8, 55.8, 34.1, 22.9, 22.9. 

3-(4-methoxyphenyl)-aaptamine (3d): yellow solid; 66.8 mg, yield 20%; UV (MeOH) 

λmax (log ε) 242 (4.03), 264 (4.06) nm; HRESIMS m/z 335.1406 [M + H]+ (calcd. 

335.1396, C20H19N2O3); 
1H NMR and 13C NMR data: see Table 1. 

3-(3-fluorophenyl)-aaptamine (3e): green yellow solid; 48.3 mg, yield 15%; UV 

(MeOH) λmax (log ε) 201 (3.42), 217 (3.26) nm; HRESIMS m/z 323.1197 [M + H]+ 



(calcd. 323.1196, C19H16N2O2F); 1H NMR (500 MHz, CD3OD) δ 7.26 (s, 1H), 7.16 

(td, J = 8.1, 6.1 Hz, 1H), 6.87-6.92 (ov, 2H), 6.82-6.79 (m, 1H), 6.74 (d, J = 7.1 Hz, 

1H), 6.61 (s, 1H), 6.46 (d, J = 7.2 Hz, 1H), 3.61 (s, 3H), 3.52 (s, 3H).13C NMR (125 

MHz, CD3OD) δ 166.1, 164.2, 158.8, 150.3, 142.3, 136.3, 135.5, 1345.0, 133.7, 133.0, 

131.8, 126.6, 118.6, 117.6, 115.0, 113.6, 102.4, 61.5, 57.3. 

3-(4-chlorophenyl)-aaptamine (3f): yellow liquid; 50.7 mg, yield 15%; UV (MeOH) 

λmax (log ε) 321 (1.86); 368 (1.87) nm; HRESIMS m/z 339.0899 [M + H]+ (calcd. 

339.0900, C19H16N2O2Cl); 1H NMR (500 MHz, CD3OD) δ 7.73 (s, 1H), 7.62-7.58 (ov, 

2H), 7.54-7.51 (ov, 2H), 7.15 (d, J = 7.4 Hz, 1H), 7.13 (s, 1H), 6.95 (d, J = 7.2 Hz, 

1H), 4.07 (s, 3H), 3.98 (s, 3H). 13C NMR (125 MHz, CD3OD) δ 157.3, 148.5, 140.6, 

134.9, 133.5, 133.1, 132.1, 130.7, 130.7, 130.5, 129.6, 129.6, 129.1, 116.7, 113.4, 

111.6, 101.1, 59.8, 55.7. 

3-(3-(trifluoromethyl)phenyl)-aaptamine (3g): dark green solid; 52.1 mg, yield 14%; 

UV (MeOH) λmax (log ε) 248 (3.33), 271 (3.17) nm; HRESIMS m/z 373.1174 [M + 

H]+ (calc. 373.1164, C20H16N2O2F3); 
1H NMR (500 MHz, DMSO-d6) δ 7.89 (s, 1H), 

7.84 (ov, 2H), 7.78 (m, 2H), 7.27 (d, J = 6.9 Hz, 1H), 7.19 (s, 1H), 6.96 (d, J = 6.9 Hz, 

1H), 4.00 (s, 3H), 3.84 (s, 3H).13C NMR (125 MHz, DMSO-d6) δ 157.2, 148.5, 141.9, 

134.2, 133.7, 133.7, 133.5, 131.9, 131.0, 126.8, 126.8, 125.9, 125.4, 123.7, 116.8, 

113.7, 111.4, 101.5, 61.0, 57.0. 

3-(m-tolyl)-aaptamine (3h): yellow solid; 63.6 mg, yield 20%; UV (MeOH) λmax (log 

ε) 274 (3.17), 322 (2.84) nm; HRESIMS m/z 319.1450 [M + H]+ (calc.319.1447, 

C20H19N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.69 (s, 1H), 7.46 (t, J = 7.6 Hz, 1H), 

7.37-7.31 (m, 2H), 7.28 (d, J = 7.6 Hz, 1H), 7.12 (ov, 2H), 6.92 (d, J = 7.2 Hz, 1H), 

4.06 (s, 3H), 3.97 (s, 3H), 2.44 (s, 3H).13C NMR (125 MHz, CD3OD) δ 159.0, 150.3, 

142.1, 141.4, 135.2, 134.8, 133.8, 133.3, 131.5, 131.2, 131.1, 130.6, 127.6, 118.4, 

115.1, 114.7, 102.9, 61.6, 57.4, 21.8. 

3-(3-hydroxyphenyl)-aaptamine (3i): dark yellow solid; 16.0 mg, yield 5%; UV 

(MeOH) λmax (log ε) 260 (3.57), 318 (3.08) nm; HRESIMS m/z 321.1241 [M + H]+ 

(calcd. 321.1239, C19H17N2O3);
 1H NMR (500 MHz, CD3OD) δ 7.70 (s, 1H), 

7.44-7.36 (m, 1H), 7.31 (dd, J = 7.5, 1.6 Hz, 1H), 7.18 (d, J = 7.2 Hz, 1H), 7.14 (s, 



1H), 7.08-7.00 (m, 2H), 6.94 (d, J = 7.2 Hz, 1H), 4.08 (s, 3H), 3.99 (s, 3H).13C NMR 

(125 MHz, CD3OD) δ 157.2, 155.8, 148.4, 140.9, 133.4, 133.1, 132.0, 131.6, 130.7, 

129.0, 120.2, 118.2, 116.4, 115.9, 113.1, 110.2, 101.0, 59.9, 55.7. 

7-phenyl-aaptamine (4a): black solid; 48.6 mg, yield 16%; UV (MeOH) λmax (log ε) 

218 (3.99), 270 (3.97) nm; HRESIMS m/z 305.1296 [M + H]+ (calcd. 305.1290, 

C19H17N2O2); 
1H NMR (400 MHz, CD3OD) δ 7.91 (d, J = 6.6 Hz, 1H), 7.51 (dt, J = 

14.5, 7.0 Hz, 3H), 7.31 (d, J = 6.9 Hz, 2H), 7.14 (d, J = 7.3 Hz, 1H), 6.54 – 6.41 (m, 

2H), 4.02 (s, 3H), 3.74 (s, 3H). 13C NMR (100 MHz, CD3OD) δ 157.0, 152.3, 142.6, 

137.9, 135.9, 135.1, 131.9, 131.4, 131.4, 130.9, 130.0, 130.0, 129.3, 126.0, 120.0, 

112.5, 100.3, 61.6, 61.5.  

7-(3-isopropylphenyl)-aaptamine (4b): dark yellow solid; 51.9 mg, yield 15%; UV 

(MeOH) λmax (log ε) 315 (1.86) nm; HRESIMS m/z 347.1753 [M + H]+ (calcd. 

347.1760, C22H23N2O2); 
1H NMR (400 MHz, CD3Cl) δ 7.94 (br.s, 1H), 7.41 (t, J = 7.6 

Hz, 1H), 7.30 (br.s, 1H), 7.08 (ov, 2H), 6.94 (br.s, 1H), 6.43 (d, J = 6.4 Hz, 1H), 4.06 

(s, 3H), 3.74 (s, 3H), 2.97 (m, 1H), 1.28 (d, J = 6.4 Hz, 6H). 13C NMR (100 MHz, 

CD3Cl) δ 155.4, 150.7, 149.5, 140.5, 136.4, 134.1, 133.4, 130.5, 128.7, 128.5, 128.1, 

127.3, 126.1, 124.5, 118.6, 111.3, 99.5, 61.2, 61.0, 34.0, 24.0, 23.9. 

7-(4-chlorophenyl)-aaptamine (4c): light green solid; 33.8 mg, yield 10%; UV 

(MeOH) λmax (log ε) 239 (2.36), 317 (1.97), 389 (1.85) nm; HRESIMS m/z 339.0909 

[M + H]+ (calcd. 339.0900, C19H16N2O2Cl); 1H NMR (500 MHz, DMSO-d6) δ 7.97 (d, 

J = 7.0 Hz, 1H), 7.59-7.56 (m, 2H), 7.35-7.26 (m, 3H), 6.60 (d, J = 7.0 Hz, 1H), 6.28 

(d, J = 7.4 Hz, 1H), 3.87 (s, 3H), 3.72 (s, 3H).13C NMR (125 MHz, DMSO-d6) δ 

154.6, 150.1, 142.0, 135.7, 134.6, 132.6, 132.5, 132.0, 132.0, 130.1, 130.1, 128.8, 

128.8, 121.4, 118.0, 109.9, 99.5, 60.9, 60.7.  

7-(4-methoxyphenyl)-aaptamine (4d): yellow solid; 60.1 mg, yield 18%; UV (MeOH) 

λmax (log ε) 231.00 (4.43), 322.80 (4.04) nm; HRESIMS m/z 335.1396 [M + H]+ 

(calcd. 335.1396, C19H16N2O3); 
1H NMR and 13C NMR data see Table 1. 

7-(4-(trifluoromethyl)phenyl)-aaptamine (4e): dark yellow solid; 37.2 mg, yield 10%; 

UV (MeOH) λmax (log ε) 246 (3.11) nm; HRESIMS m/z 373.1165 [M + H]+ (calcd. 

373.1164, C20H16N2O2F3); 
1H NMR (500 MHz, CD3OD) δ 7.93 (s, 1H), 7.83 (d, J = 



8.0 Hz, 2H), 7.53 (d, J = 7.9 Hz, 2H), 7.17 (s, 1H), 6.55 (s, 1H), 6.40 (d, J = 7.1 Hz, 

1H), 4.01 (s, 3H), 3.79 (s, 3H).13C NMR (125 MHz, CD3OD) δ 155.2, 150.8, 141.3, 

138.0, 136.3, 135.0, 130.9, 130.9, 130.3, 129.1, 125.4, 125.4, 125.3, 125.3, 122.6, 

118.5, 110.5, 99.2, 60.3, 60.1. 

7-(3-(trifluoromethyl)phenyl)-aaptamine (4f): green solid; 29.8 mg, yield 8%; UV 

(MeOH) λmax (log ε) 255 (3.14), 317 (2.75) nm; HRESIMS m/z 373.1165 [M + H]+ 

(calcd. 373.1164, C20H16N2O2F3); 
1H NMR (500 MHz, DMSO-d6) δ 8.00 (d, J = 6.9 

Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.76 (t, J = 7.6 Hz, 1H), 7.62 (d, J = 8.6 Hz, 2H), 

7.30 (d, J = 7.4 Hz, 1H), 6.69 (d, J = 6.9 Hz, 1H), 6.22 (d, J = 7.4 Hz, 1H), 3.88 (s, 

3H), 3.73 (s, 3H).13C NMR (125 MHz, DMSO-d6) δ 155.1, 150.6, 142.5, 136.2, 135.4, 

135.3, 134.9, 130.8, 130.7, 130.5, 130.2, 127.2, 127.1, 125.1, 121.4, 118.5, 110.2, 

100.0, 61.4, 61.3. 

3,7-diphenyl-aaptamine (5a): dark yellow solid; 152.0 mg, yield 40%; UV (MeOH) 

λmax (log ε) 273 (3.67), 324 (3.35) nm; HRESIMS m/z 381.1613 [M + H]+ (calcd. 

381.1603, C25H21N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.83 (s, 1H), 7.59 (d, J = 7.3 

Hz, 2H), 7.56-7.51 (m, 5H), 7.46 (d, J = 7.5 Hz, 1H), 7.37-7.28 (m, 2H), 7.01 (d, J = 

7.5 Hz, 1H), 6.48 (d, J = 7.5 Hz, 1H), 4.05 (s, 3H), 3.75 (s, 3H).13C NMR (125 MHz, 

CD3OD) δ 156.7, 150.5, 142.1, 137.9, 135.6, 135.3, 133.1, 132.1, 131.4, 131.4, 131.1, 

131.1, 130.6, 130.4, 130.4, 130.2, 130.0, 130.0, 129.3, 125.9, 120.0, 115.4, 112.7, 

61.6, 61.6. 

3,7-bis(4-(trifluoromethyl)phenyl)-aaptamine (5b): red solid; 103.2 mg, yield 20%; 

UV (MeOH) λmax (log ε) 246 (3.97), 326 (3.62) nm; HRESIMS m/z 517.1343 [M + 

H]+ (calcd. 517.1351, C27H19N2O2F6); 
1H NMR (500 MHz, DMSO-d6) δ 7.89 (ov, 

5H), 7.78 (d, J = 8.0 Hz, 2H), 7.54 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 7.1 Hz, 1H), 6.32 

(d, J = 7.2 Hz, 1H), 3.90 (s, 3H), 3.76 (s, 3H).13C NMR (125 MHz, CD3OD) δ 154.5, 

149.1, 141.3, 138.5, 136.9, 136.6, 135.8, 130.9, 130.9, 130.9, 130.9, 129.8, 129.8, 

129.8, 129.8, 126.2, 126.2, 125.3, 125.3, 122.9, 122.8, 121.7, 119.0, 113.2, 110.4, 

60.5, 60.0. 

3,7-bis(4-chlorophenyl)-aaptamine (5c): green yellow solid; 89.8 mg, yield 20%; UV 

(MeOH) λmax (log ε) 274 (3.16), 324 (2.84) nm; HRESIMS m/z 449.0820 [M + H]+ 



(calc. 449.0824, C25H19N2O2Cl2); 
1H NMR (500 MHz, DMSO-d6) δ 7.91 (s, 1H), 7.63 

(dd, J = 18.3, 8.4 Hz, 4H), 7.57 (t, J = 7.3 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 7.14 (d, J 

= 7.4 Hz, 1H), 6.36 (d, J = 7.4 Hz, 1H), 3.92 (s, 3H), 3.76 (s, 3H).13C NMR (125 

MHz, DMSO-d6) δ 154.4, 148.4, 141.5, 135.7, 134.1, 133.6, 132.6, 132.5, 132.0, 

132.0, 131.4, 131.4, 130.6, 130.3, 129.5, 129.5, 128.8, 128.8, 121.4, 118.0, 112.4, 

110.4, 109.4, 60.9, 60.8. 

3,7-bis(4-methoxyphenyl)-aaptamine (5d): yellow solid; 167.4 mg, yield 38%; UV 

(MeOH) λmax (log ε) 253 (2.73), 324 (2.44) nm; HRESIMS m/z 441.1807 [M + H]+ 

(calc. 441.1814, C27H25N2O4); 
1H NMR and 13C NMR data see Table 1. 

3,7-bis(4-fluorophenyl)-aaptamine (5e): light green solid; 62.4 mg, yield 15%; UV 

(MeOH) λmax (log ε) 241 (3.11), 272 (3.14) nm; HRESIMS m/z 417.1410 [M + H]+ 

(calc. 417.1415, C25H19N2O2F2); 
1H NMR (500 MHz, DMSO-d6) δ 7.81 (s, 1H), 

7.57-7.54 (m, 2H), 7.48-7.23 (m, 7H), 7.16 (d, J = 7.3 Hz, 1H), 6.29 (d, J = 7.3 Hz, 

1H), 3.89 (s, 3H), 3.71 (s, 3H).13C NMR (125 MHz, DMSO-d6) δ 162.7, 161.1, 154.3, 

148.7, 141.0, 135.7, 134.3, 132.2, 132.2, 131.7, 131.6, 130.6, 130.1, 130.1, 128.5, 

121.2, 118.2, 116.3, 116.2, 115.8, 115.6, 112.8, 110.2, 60.8, 60.8. 

3,7-di-p-tolyl-aaptamine (5f): yellow solid; 122.4 mg, yield 30%; UV (MeOH) λmax 

(log ε) 273 (2.46), 324 (2.16) nm; HRESIMS 409.1916 [M + H]+ (calc. 409.1916, 

C27H25N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.79 (s, 1H), 7.40 (ov, 4H), 7.34 (d, J = 

7.8 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 7.5 Hz, 1H), 6.49 (d, J = 7.5 Hz, 

1H), 4.04 (s, 3H), 3.74 (s, 3H), 2.43 (s, 3H), 2.43 (s, 3H). 13C NMR (125 MHz, 

CD3OD) δ 156.7, 150.6, 141.9, 140.8, 139.3, 137.9, 135.4, 132.2, 132.1, 131.7, 131.7, 

131.3, 131.3, 130.6, 130.6, 130.3, 130.3, 130.0, 130.0, 125.9, 120.0, 115.4, 112.7, 

61.6, 61.6, 21.4, 21.4. 

3,7-bis(3-isopropylphenyl)-aaptamine (5g): dark yellow solid; 139.2 mg, yield 30%; 

UV (MeOH) λmax (log ε) 273 (3.00), 322 (2.67) nm; HRESIMS 465.2544 (calc. 

465.2542 [M+H]+, C31H33N2O2); 
1H NMR (400 MHz, CD3Cl) δ 8.07 (s, 1H), 

7.54-7.41 (m, 4H), 7.07-7.39 (m, 5H), 6.37 (d, J = 7.5 Hz, 1H), 4.05 (s, 3H), 3.75 (s, 

3H), 2.89 (t, J = 7.2 Hz, 1H), 2.86 (t, J = 7.2 Hz, 1H), 1.29 (d, J = 7.3 Hz, 3H), 1.28 

(d, J = 7.3 Hz, 3H), 1.25 (d, J = 7.3 Hz, 3H), 1.24 (d, J = 7.3 Hz, 3H). 13C NMR (100 



MHz, CD3Cl) δ 155.0, 150.6, 149.4, 148.2, 141.9, 136.9, 134.3, 133.6, 131.2, 130.2, 

129.7, 129.3, 128.6, 128.0, 127.2, 127.1, 127.1, 126.1, 125.9, 124.3, 118.4, 113.5, 

110.8, 61.2, 60.9, 33.9, 33.9, 23.9, 23.9, 23.7, 23.7. 

3,7-bis(3-(trifluoromethyl)phenyl)-aaptamine (5h): green yellow solid; 77.4 mg, yield 

15%; UV (MeOH) λmax (log ε) 331 (3.08), 377 (2.97) nm; HRESIMS m/z 517.1354 

(calc. 517.1351 [M+H]+, C27H19N2O2F6); 
1H NMR (500 MHz, CD3OD) δ 7.86 (s, 1H), 

7.81-7.74 (m, 5H), 7.72 (d, J = 7.8 Hz, 1H), 7.61 (d, J = 10.6 Hz, 2H), 7.11 (d, J = 7.2 

Hz, 1H), 6.36 (d, J = 7.1 Hz, 1H), 4.01 (s, 3H), 3.78 (s, 3H).13C NMR (125 MHz, 

CD3OD) δ 154.3, 149.4, 141.2, 136.5, 136.1, 135.6, 134.4, 134.1, 132.9, 131.6, 131.2, 

130.9, 130.6, 130.1, 130.1, 129.3, 129.3, 126.9, 125.9, 125.1, 124.2, 121.0, 119.3, 

113.5, 110.1, 60.1, 59.9. 

3,7-di-m-tolyl-aaptamine (5i): dark yellow solid; 102.0 mg, yield 25%; UV (MeOH) 

λmax (log ε) 272 (2.58), 324 (2.23), 379 (2.04) nm; HRESIMS m/z 409.1916 (calc. 

409.1916 [M+H]+, C27H25N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.82 (s, 1H), 7.48 (s, 

1H), 7.41 (d, J = 7.6 Hz, 1H), 7.36 (d, J = 7.8 Hz, 2H), 7.33-7.27 (m, 2H), 7.14 (s, 

1H), 7.11 (d, J = 7.5 Hz, 1H), 7.01 (d, J = 7.4 Hz, 1H), 6.48 (d, J = 7.3 Hz, 1H), 4.06 

(s, 3H), 3.76 (s, 3H), 2.45 (s, 3H), 2.42 (s, 3H).13C NMR (125 MHz, CD3OD) δ 157.0, 

150.7, 142.1, 141.5, 140.2, 138.1, 135.6, 135.5, 133.1, 132.3, 132.2, 131.6, 131.3, 

131.1, 130.3, 130.3, 130.2, 130.2, 128.7, 127.6, 126.4, 120.2, 115.8, 113.1, 61.9, 21.8, 

21.8. 

3,7-bis(3-fluorophenyl)-aaptamine (5j): yellow solid; 62.4 mg, yield 15%; UV 

(MeOH) λmax (log ε) 269 (1.87), 325 (1.56), 394 (1.41) nm; HRESIMS m/z 417.1413 

(calc. 417.1415 [M+H]+, C27H25N2O2F2), 
1H NMR (500 MHz, CD3OD) δ 7.84 (s, 1H), 

7.59 (td, J = 8.0, 6.1 Hz, 1H), 7.54 (td, J = 8.0, 6.1 Hz, 1H), 7.36-7.31 (m, 2H), 7.25 

(td, J = 8.6, 2.2 Hz, 1H), 7.21-7.16 (m, 1H), 7.14 (dt, J = 7.6, 1.0 Hz, 1H), 7.11-7.03 

(m, 2H), 6.44 (d, J = 7.4 Hz, 1H), 4.02 (s, 3H), 3.79 (s, 3H). 13C NMR (125 MHz, 

CD3OD) δ 165.5, 163.9, 156.2, 150.3, 142.7, 138.1, 137.9, 137.8, 136.7, 136.0, 132.9, 

132.9, 132.2, 131.7, 131.5, 127.5, 126.4, 123.8, 120.2, 118.3, 117.3, 117.1, 115.9, 

114.5, 112.1, 61.7, 61.5. 



3,7-bis(3,5-dimethylphenyl)-aaptamine (5k): light green solid; 130.8 mg, yield 30%; 

UV (MeOH) λmax (log ε) 273 (3.56), 323 (3.26) nm; HRESIMS m/z 437.2226 (calc. 

437.2229 [M+H]+, C29H29N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.69 (s, 1H), 7.09 (s, 

1H), 7.02 (d, J = 11.3 Hz, 3H), 6.90 (d, J = 7.5 Hz, 1H), 6.82 (s, 2H), 6.37 (d, J = 7.5 

Hz, 1H), 3.95 (s, 3H), 3.65 (s, 3H), 2.31 (s, 6H), 2.28 (s, 6H).13C NMR (125 MHz, 

CD3OD) δ 155.2, 149.0, 140.4, 139.6, 139.6, 138.3, 138.3, 136.4, 133.9, 133.7, 131.4, 

130.7, 130.6, 129.2, 128.5, 127.5, 127.5, 127.5, 126.4, 126.4, 126.4, 124.8, 118.4, 

114.1, 111.4, 60.2, 60.2, 20.0, 20.0. 

3,7-di-p-tolyl-aaptamine (5l): yellow solid; 152.6 mg, yield 35%; UV (MeOH) λmax 

(log ε) 272 (2.19), 323 (2.22) nm; HRESIMS m/z 437.2231 (calc. 437.2229 [M+H]+, 

C29H29N2O2); 
1H NMR (500 MHz, CD3OD) δ 7.81 (s, 1H), 7.44 (ov, 4H), 7.38 (d, J = 

7.8 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.00 (d, J = 7.5 Hz, 1H), 6.48 (d, J = 7.5 Hz, 

1H), 4.05 (s, 3H), 3.75 (s, 3H), 2.74-2.78 (ov, 4H), 1.33 (t, J = 7.5 Hz, 3H), 1.31 (t, J 

= 7.5 Hz, 3H). 13C NMR (125 MHz, CD3OD) δ 155.1, 149.0, 145.5, 144.1, 140.9, 

136.6, 134.5, 132.2, 130.7, 130.0, 130.0, 129.1, 129.1, 129.0, 129.0, 128.9, 128.9, 

128.0, 128.0, 124.1, 118.7, 114.0, 111.0, 60.2, 60.1, 28.3, 28.3, 14.7, 14.7. 

3-(naphthalen-1-yl)-aaptamine (6a): dark solid; 53.1 mg, yield 15%; UV (MeOH) 

λmax (log ε) 217 (3.25), 239 (3.05) nm; HRESIMS m/z 355.1449 (calc. 355.1447 

[M+H]+, C23H19N2O2); 
1H NMR (500 MHz, DMSO-d6) δ 8.11 (1H, br.d), 8.10 (1H, 

ov), 8.02 (1H, m), 7.87 (1H, s), 7.61 (3H, ov), 7.23 (1H, br.d, J = 5 Hz), 7.22 (1H, 

br.s), 6.96 (1H, d, J = 5 Hz), 3.97 (3H, s), 3.75 (3H, s). 13C NMR (125 MHz, 

DMSO-d6) δ 158.0, 149.4, 142.5, 134.6, 134.2, 134.2, 132.7, 130.6, 130.4, 129.8, 

129.4, 128.9, 128.9, 128.2, 128.0, 127.8, 117.7, 114.4, 114.4, 113.5, 102.4, 61.8, 57.8. 

3,7-di(naphthalen-1-yl)-aaptamine (6b): dark solid; 144.0 mg, yield 30%; UV (MeOH) 

λmax (log ε) 201 (4.10), 221 (4.37) nm; HRESIMS m/z 481.1920 (calc. 481.1916 

[M+H]+, C33H25N2O2), 
1H NMR (500 MHz, DMSO-d6) δ 8.13-8.08 (4H, ov), 

8.03-7.98 (5H, ov), 7.90 (1H, br.s), 7.66 (1H, br.d, J = 5 Hz), 7.62-7.59 (4H, ov), 7.46 

(1H, d, J = 5 Hz), 7.14 (1H, d, J = 5 Hz), 6.39 (1H, d, J = 5 Hz), 3.97 (3H, s), 3.75 

(3H, s). 13C NMR (125 MHz, DMSO-d6) δ 154.9, 136.5, 133.8, 133.6, 133.3, 132.8, 

132.1, 131.3, 130.5, 129.5, 129.4, 129.4, 128.8, 128.8, 128.7, 128.7, 128.6, 128.4, 



128.4, 128.1, 128.1, 127.4, 127.2, 127.0, 127.0, 126.9, 126.9, 122.6, 119.0, 114.3, 

110.9, 61.4, 61.3. 

7-(naphthalen-1-yl)-aaptamine (6c): dark solid; 35.4 mg, yield 10%; UV (MeOH) 

λmax (log ε) 219 (2.75), 256 (2.43), 316 (1.92) nm; HRESIMS m/z 355.1453 (calc. 

355.1447 [M+H]+, C23H19N2O2); 
1H NMR (500 MHz, CD3OD) δ 8.02 (1H, d, J = 5 

Hz), 7.95-7.89 (3H, ov), 7.82 (1H, br.s), 7.57-7.53 (2H, ov), 7.41 (1H, d, J = 5 Hz), 

7.12 (1H, br.d, J = 5 Hz), 6.51-6.47 (2H, ov), 4.03 (3H, s), 3.73 (3H, s). 13C NMR 

(125 MHz, CD3OD) δ 155.7, 150.9, 141.2, 136.4, 134.6, 133.5, 133.0, 131.1, 130.6, 

129.0, 128.1, 127.7, 127.6, 127.4, 127.4, 126.2, 126.1, 118.6, 111.0, 111.0, 99.0, 60.2, 

60.1. 
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Figure S3. HRESIMS of compound 3a 
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Figure S6. HRESIMS of compound 3b 

 
 



 
Figure S7.  1H NMR spectrum (500 MHz, CD3OD) of compound 3c 



 
Figure S8. 13 C NMR spectrum (125 MHz, CD3OD) of compound 3c 



 

 

Figure S9. HRESIMS of compound 3c  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S10. 1H NMR spectrum (500 MHz, CD3OD) of compound 3d 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S11. 13C NMR spectrum (125 MHz, CD3OD) of compound 3d 



 
Figure S12. HSQC spectrum of compound 3d 

 



 
Figure S13. HMBC spectrum of compound 3d 



 

 

Figure S14. HRESIMS of compound 3d 
 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S15. 1H NMR spectrum (500 MHz, CD3OD) of compound 3e 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S16. 13C NMR spectrum (125 MHz, CD3OD) of compound 3e 



 
Figure S17. HRESIMS of compound 3e 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure S18. 1H NMR spectrum (500 MHz, CD3OD) of compound 3f 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S19. 13C NMR spectrum (125 MHz, CD3OD) of compound 3f 



 
 

 
Figure S20. HRESIMS of 3f 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S21. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3g 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S22. 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3g 



 

 
Figure S23. HRESIMS of compound 3g 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure S24. 1H NMR spectrum (500 MHz, CD3OD) of compound 3h 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S25. 13C NMR spectrum (125 MHz, CD3OD) of compound 3h 



 

 
Figure S26. HRESIMS of compound 3h  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S27. 1H NMR spectrum (500 MHz, CD3OD) of compound 3i 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S28. 13C NMR spectrum (125 MHz, CD3OD) of compound 3i 
  



 
Figure S29. HRESIMS of compound 3i 

 



 

 

Figure S30. 1H NMR spectrum (400 MHz, CD3OD) of compound 4a 



 

Figure S31. 13C NMR spectrum (100 MHz, CD3OD)of compound 4a 
 



 
Figure S32. HRESIMS of compound 4a 

  



 
 

Figure S33. 1H NMR spectrum (400 MHz, CDCl3) of compound 4b 



 
Figure S34. 13C NMR spectrum (100 MHz, CDCl3) of compound 4b 

 



 
FFigure S35. HRRESIMS of ccompound 4b 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S36. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 4c 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S37. 13C NMR spectrum (125 MHz, DMSO-d6) of compound 4c 
 



 
 

Figure S38. HRESIMS of compound 4c 
  



 

Figure S39. 1H NMR spectrum (500 MHz, CD3OD) of compound 4d 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S40. 13C NMR spectrum (125 MHz, CD3OD) of compound 4d 
 



 

Figure S41. HSQC spectrum of compound 4d 



 
Figure S42. HMBC spectrum of compound 4d 



 

Figure S43. HRESIMS of compound 4d 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S44. 1H NMR spectrum (500 MHz, CD3OD) of compound 4e 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S45. 13C NMR spectrum (125 MHz, CD3OD) of compound 4e 
 



 

Figure S46. HRESIMS of compound 4e 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S47. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 4f 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S48. 13C NMR spectrum (125 MHz, DMSO-d6) of compound 4f 



 

 Figure S49. HRESIMS of compound 4f 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S50. 1H NMR spectrum (500 MHz, CD3OD) of compound 5a  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S51. 1H NMR spectrum (125 MHz, CD3OD) of compound 5a 



 

Figure S52. HRESIMS of compound 5a 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S53. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 5b 



Figgure S54. 13C NMR spectru

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

um (125 MHzz, CD3OD) off compound 55b 



 
 

Figure S55. HRESIMS of compound 5b 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure S56. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 5c 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S57. 13 C NMR spectrum (125 MHz, DMSO-d6) of compound 5c 



 
Figure S58. HRESIMS of compound 5c 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure S59. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 5d 



 

 

Figure S60. 13C NMR spectrum (125 MHz, DMSO-d6) of compound 5d 



 
Figure S61. HSQC spectrum of compound 5d 

 



 
Figure S62. HSQC spectrum of compound 5d 



 
 

Figure S63. HRESIMS of compound 5d 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S64. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 5e 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S65. 13C NMR spectrum (125 MHz, DMSO-d6) of compound 5e 



 
 

Figure S66. HRESIMS of compound 5e 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S67. 1H NMR spectrum (500 MHz, CD3OD) of compound 5f 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S68. 13C NMR spectrum (125 MHz, CD3OD) of compound 5f 



 
Figure S69. HRESIMS of compound 5f 

 
 



 
Figure S70. 1H NMR spectrum (400 MHz, CD3Cl) of compound 5g 

 



 

 
Figure S71. 13C NMR spectrum (100 MHz, CD3Cl) of compound 5g 

 



 

Figure S72. HRESIMS of compound 5g 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S73. 1H NMR spectrum (500 MHz, CD3OD) of compound 5h 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S74. 13C NMR spectrum (125 MHz, CD3OD) of compound 5h 
 



 

Figure S75. HRESIMS of compound 5h 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S76. 1H NMR spectrum (500 MHz, CD3OD) of compound 5i 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S77. 13C NMR spectrum (125 MHz, CD3OD) of compound 5i 
 



FFigure S78. HHRESIMS of ccompound 5i

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure S79. 1H NMR spectrum (500 MHz, CD3OD) of compound 5j 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S80. 13C NMR spectrum (125 MHz, CD3OD) of compound 5j  



 

 
Figure S81. HRESIMS of compound 5j  

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure S82. 1H NMR spectrum (500 MHz, CD3OD) of compound 5k 



 
 

Figure S83. 13C NMR spectrum (125 MHz, CD3OD) of compound 5k 



 

Figure S84. HRESIMS of compound 5k 
 



 
Figure S85. 1H NMR spectrum (500 MHz, CD3OD) of compound 5l  



 
 

Figure S86. 13C NMR spectrum (125 MHz, CD3OD) of compound 5l  



 

Figure S87. HRESIMS of compound 5l 



 
Figure S88. 1H NMR spectrum of (500 MHz, DMSO-d6) of compound 6a  



 
 

Figure S89. 13C NMR spectrum (125 MHz, DMSO-d6) of compound 6a  



 
Figure S90. HRESIMS of compound 6a 

 



 

Figure S91. 1H NMR spectrum (500 MHz, DMSO-d6) of compound 6b 



 

Figure S92. 13C NMR spectrum (125 MHz, DMSO-d6) of compound 6b 



 

Figure S93. HRESIMS of compound 6b 



 
Figure S94. 1H NMR spectrum (500 MHz, CD3OD) of compound 6c 



 

Figure S95. 13C NMR spectrum (125 MHz, CD3OD) of compound 6c 



 

Figure S96. HRESIMS of compound 6c 



 
Figure S97. ESIMS of brominated aaptamine intermediate 



Figgure S98. 1H NNMR spectruum (500 MHzz, CD3OD) of aaptamine (11) 

 



Figgure S99. 13C NMR spectruum (125 MHz
 

z, CD3OD) off aaptamine (1) 
 



 
 

Figure S100. Cytotoxicity of compound 5i to the human normal cells HL-7702, GES-1, 293T, and NK-92 
 
 
 
 
 
 

0 2 4 6 8 10
0

50

100

150
5i

Concentration ( M)

Ce
ll 

vi
ab

ili
ty

(%
 o

f c
on

tr
ol

) HL-7702
GES-1
293T
NK-92



Table S3. Optimized Cartesian coordinate 
Aaptamine     

C 1.202531 0.694941 -0.200333 

C -0.158932 0.941571 -0.149004 

N -0.646782 2.227270 -0.217789 

C -1.987638 2.491420 -0.174205 

C -2.907153 1.507152 -0.056080 

C -2.485563 0.125270 0.020735 

N -3.388256 -0.844531 0.135162 

C -2.913081 -2.114549 0.201556 

C -1.590117 -2.471702 0.160106 

C -0.599200 -1.457885 0.037392 

C 0.789129 -1.700305 -0.019342 

C 1.673363 -0.637728 -0.140595 

O 3.016769 -0.760639 -0.212320 

C 3.572020 -2.063616 -0.146054 

H 4.651019 -1.932850 -0.215431 

H 3.323984 -2.553734 0.801477 

H 3.225873 -2.684716 -0.979043 

H 1.144451 -2.721811 0.030413 

C -1.082933 -0.128971 -0.033134 



H -1.299168 -3.515005 0.219807 

H -3.673053 -2.887395 0.294799 

H -3.963283 1.739894 -0.020075 

H -2.255355 3.538481 -0.239314 

H 0.023684 2.971995 -0.334957 

O 2.054189 1.763043 -0.347226 

C 2.763049 2.103675 0.844991 

H 3.347881 2.995049 0.615048 

H 2.066491 2.323945 1.661865 

H 3.432219 1.292103 1.143970 

optimization: wB97X-D/6-31G(d,p)/CPCM(CH2Cl2); E=-762.326425 

single point energy: wB97X-D/6-311++G(2d,p)/CPCM(CH2Cl2); E=-762.5164003

 
 
 


