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Supporting Information 

 

 

In this supplementary material, 

 

1. Characterization data of the compounds (3a-3r) 

2. 1H NMR of the compounds (3a-3r) 

3.  References 
 

 

1. Characterization data of the compounds 

 

2-(4-bromophenyl)-4,5-diphenyl-1H-imidazole (3a) 

 

 
 

Mp: 251-253 °C (249-251 °C)[1]; 1H NMR (400 MHz, DMSO) δ 12.80 (s, 1H), 8.04 (d, J = 8.5. Hz, 2H), 

7.70 (d, J = 8.6 Hz, 2H), 7.54 – 7.24 (m, 10H). 

 

2-(4-fluorophenyl)-4,5-diphenyl-1H-imidazole (3b) 

 

 
 

Mp: 187-189 °C (189-190 °C)[2]; 1H NMR (400 MHz, DMSO) δ 12.83 (s, 1H), 8.25 (d, J = 7.4, 2H), 8.23– 

7.32 (m, 12H). 

 

2-(3-fluorophenyl)-4,5-diphenyl-1H-imidazole (3c) 
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Mp: >260 °C (284-285 °C)[2]; 1H NMR (400 MHz, DMSO) δ 12.81 (s, 1H), 7.94 (d, J = 7.9 Hz, 1H), 7.88 

(td, J = 10.0, 2.3 Hz, 1H), 7.59 9 – 7.37 (m, 8H), 7.32 (t, J = 7.3 Hz, 2H), 7.29 – 7.18 (m, 2H). 

 

2-(2,6-dichlorophenyl)-4,5-diphenyl-1H-imidazole (3d) 

 

 
 

Mp: 231-232 °C (229-230 °C)[3]; 1H NMR (400 MHz, DMSO) δ 12.78 (s, 1H), 7.69 – 7.63 (m, 2H), 7.61 – 

7.52 (m, 3H), 7.51 – 7.40 (m, 4H), 7.39 – 7.28 (m, 3H), 7.24 (t, J = 7.3 Hz, 1H). 

 

4-(4,5-diphenyl-1H-imidazol-2-yl)benzonitrile (3e) 

 

 

Mp: >260 °C (259-261 °C)[1]; 1H NMR (400 MHz, DMSO) δ 13.04 (s, 1H), 8.26 (d, J = 8.4 Hz, 2H), 7.96 

(d, J = 8.4 Hz, 2H), 7.60 – 7.22 (m, 10H). 

 

2-(3-nitrophenyl)-4,5-diphenyl-1H-imidazole (3f) 
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Mp: >260 °C (301-303 °C)[1]; 1H NMR (400 MHz, DMSO) δ 13.81 (s, 1H), 9.15 (s, 1H), 8.87 (s, 2H), 

8.60 (s, 1H), 8.56 (s, 1H), 8.32 (dd, J = 8.1, 1.3 Hz, 1H), 7.91 (s, 1H), 7.87 (t, J = 8.0 Hz, 1H), 7.69 (s, 2H), 

7.67 (m, 2H). 

 

2-(4-methoxyphenyl)-4,5-diphenyl-1H-imidazole (3g) 

 

 
 

Mp: 222-224 °C (219-221 °C)[1]; 1H NMR (400 MHz, DMSO) δ 12.44 (s, 1H), 7.93 (d, J = 8.9 Hz, 

2H),7.45 (d, J = 7.1 Hz, 2H), 7.41 (d, J = 7.0 Hz, 2H), 7.35 (t, J = 7.2 Hz, 2H), 7.27 (t, J = 7.3 Hz, 1H), 

7.21 (t, J = 7.2 Hz, 2H), 7.13 (t, J = 7.3 Hz, 1H), 6.96 (d, J = 8.9 Hz, 2H), 3.73 (s, 3H). 

 

4,5-diphenyl-2-(thiophen-2-yl)-1H-imidazole (3h) 

 

 
 

Mp: 254-256 °C (257-259 °C)[1]; 1H NMR (400 MHz, DMSO) δ 12.79 (s, 1H), 7.69 (dd, J = 3.6, 1.0 Hz, 

1H), 7.57 (dd, J = 5.1, 1.0 Hz, 1H), 7.54 – 7.42 (m, 5H), 7.39 (tt, J = 3.1, 1.5 Hz, 1H), 7.31 (t, J = 7.2, 2H), 

7.23 (tt, J = 7.3, 2.2 Hz, 1H), 7.16 (dd, J = 5.1, 3.6 Hz, 1H). 

 

2-phenyl-1H-phenanthro[9,10-d]imidazole (3i) 
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Mp: >260 °C (311-313 °C)[4]; 1H NMR (400 MHz, DMSO) δ 13.47 (s, 1H), 8.87 (dd, J = 15.1, 8.7 Hz, 

1H), 8.64 – 8.64 (m, 2H), 8.32 (dd, J = 7.6, 0.6 Hz, 2H), 7.83 – 7.68 (m, 2H), 7.68 – 7.57 (m, 4H), 7.51 (t, J 

= 7.3 Hz, 1H). 

 

2-(4-bromophenyl)-1H-phenanthro[9,10-d]imidazole (3j) 

 

 

Mp: >260 °C (280-282 °C)[4]; 1H NMR (400 MHz, DMSO) δ 13.57 (s, 1H), 8.88 (d, J = 8.3 Hz, 2H), 8.56 

(d, J = 7.9 Hz, 2H), 8.27 (d, J = 8.5 Hz, 2H), 7.83 (d, J = 8.5 Hz, 2H), 7.76 (t, J = 7.3 Hz 2H), 7.66 (t, J = 

7.3 Hz, 2H). 

 

2-(4-chlorophenyl)-1H-phenanthro[9,10-d]imidazole (3k) 

 

 
 

Mp: >260 °C (274-276 °C)[4]; 1H NMR (400 MHz, DMSO) δ 12.00 (s, 1H), 8.88 (dd, J = 14.0, 8.3 Hz, 

2H), 8.56 (dd, J = 16.0, 7.8 Hz, 2H), 8.34 (d, J = 8.2 Hz, 2H), 7.82 – 7.58 (m, 6H). 

 

2-(2-chloro-6-fluorophenyl)-1H-phenanthro[9,10-d]imidazole (3l) 
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Mp: >260 °C; 1H NMR (400 MHz, DMSO) δ 13.80 (s, 1H), 8.90 (dd, J = 15.8, 8.3 Hz, 2H), 8.53 (d, J = 7.7 

Hz, 1H), 8.36 (d, J = 7.8 Hz, 1H), 7.79 – 7.59 (m, 6H), 7.53 (t, J = 8.8 Hz, 1H). 

 

2-(4-nitrophenyl)-1H-phenanthro[9,10-d]imidazole (3m) 

 

 
 

Mp: >260 °C (335-337 °C)[4]; 1H NMR (400 MHz, DMSO) δ 13.85 (s, 1H), 8.93 – 8.82 (m, 2H), 8.65 – 

8.53 (m, 4H), 8.48 (d, J = 9.0 Hz, 2H), 7.85 – 7.62 (m, 4H). 

 

2-(2-nitrophenyl)-1H-phenanthro[9,10-d]imidazole (3n) 

 

 

 

Mp: >260 °C (267 °C)[5]; 1H NMR (400 MHz, DMSO) δ 13.79 (s, 1H), 8.88 (d, J = 7.5 Hz, 2H), 8.44 (d, J 

= 7.7 Hz, 2H), 8.17 – 8.06 (m, 2H), 7.93 (t, J = 7.5 Hz, 1H), 7.83 – 7.61 (m, 5H). 

 

2-(4-isopropylphenyl)-1H-phenanthro[9,10-d]imidazole (3o) 
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Mp: >260 °C; 1H NMR (400 MHz, DMSO) δ 13.38 (s, 1H), 8.87 (dd, J = 12.0, 7.3 Hz, 2H), 8.57 (t, J = 8.4 

Hz, 2H), 8.24 (d, J = 7.9 Hz, 2H), 7.82 – 7.68 (m, 2H), 7.68 – 7.60 (m, 2H), 7.48 (d, J = 7.9 Hz, 2H), 3.01 

(septet, J = 7.6, Hz, 2H), 1.29 (t, J = 8.3, Hz, 1H). 

 

2-([1,1'-biphenyl]-4-yl)-1H-phenanthro[9,10-d]imidazole (3p) 

 

 

 

Mp: >260 °C (258-259 °C)[6]; 1H NMR (400 MHz, DMSO) δ 13.54 (s, 1H), 8.89 (dd, J = 13.3, 8.4 Hz, 

2H), 8.61 (dd, J = 14.2, 7.9 Hz, 2H), 8.42 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.4 Hz, 2H), 7.86 – 7.71 (m, 4H), 

7.71 – 7.64 (m, 2H), 7.54 (t, J = 7.4, Hz, 2H), 7.43 (t, J = 7.4, Hz, 1H). 

 

4-nitro-2-(1H-phenanthro[9,10-d]imidazol-2-yl)phenol (3q) 

 

 

 

Mp: >260 °C (259-260 °C)[7]; 1H NMR (400 MHz, DMSO) δ 14.32 (s, 1H), 9.24 (d, J = 2.7 Hz, 1H), 8.89 

(d, J = 8.2 Hz, 2H), 8.51 (dd, J = 7.9, 1.0 Hz, 2H), 8.23 (dd, J = 9.1, 2.7 Hz, 1H), 7.79 (dt, J = 7.4, 0.7 Hz, 

2H), 7.70 (dt, J = 8.2, 1.3 Hz, 2H), 7.23 (d, J = 9.1 Hz, 1H). 

 

2-(4-methoxyphenyl)-1H-phenanthro[9,10-d]imidazole (3r) 

 



7 
 

 
 

Mp: 252-254 °C (254-255 °C)[8]; 1H NMR (400 MHz, DMSO) δ 13.31 (s, 1H), 8.93 – 8.81 (m, 2H), 8.64 – 

8.50 (m, 2H), 8.26 (dd, J = 6.9, 1.9 Hz, 2H), 7.84 – 7.68 (m, 2H), 7.64 (t, J = 7.2 Hz, 2H), 7.18 (d, J = 8.8 

Hz, 2H), 3.88 (s, 3H). 
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2. 1H NMR of compounds 

 

 
Figure S1. 1H NMR spectrum of compound (3a) in DMSO. 

 

 
Figure S2. 1H NMR spectrum of compound (3b) in DMSO. 
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Figure S3. 1H NMR spectrum of compound (3c) in DMSO. 

 

 
Figure S4. 1H NMR spectrum of compound (3d) in DMSO. 
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Figure S5. 1H NMR spectrum of compound (3e) in DMSO. 

 

Figure S6. 1H NMR spectrum of compound (3f) in DMSO. 
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Figure S7. 1H NMR spectrum of compound (4g) in DMSO. 

 

Figure S8. 1H NMR spectrum of compound (3h) in DMSO. 
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Figure S9. 1H NMR spectrum of compound (3i) in DMSO. 

  

Figure S10. 1H NMR spectrum of compound (3j) in DMSO. 
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Figure S11. 1H NMR spectrum of compound (3k) in DMSO. 

 

Figure S12. 1H NMR spectrum of compound (3l) in DMSO. 
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Figure S13. 1H NMR spectrum of compound (3m) in DMSO. 

 

Figure S14. 1H NMR spectrum of compound (3n) in DMSO. 
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Figure S15. 1H NMR spectrum of compound (3o) in DMSO. 

 

Figure S16. 1H NMR spectrum of compound (3p) in DMSO. 
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Figure S17. 1H NMR spectrum of compound (3q) in DMSO. 

 

Figure S18. 1H NMR spectrum of compound (3r) in DMSO. 
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