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1.

General Procedure for the N-arylation of imidazole : In a 50 mL round-bottomed flask,
imidazole (1 mmol), phenylboronic acid (1.2 mmol), K,CO; (1.5 mmol) and Fe;O4@Cu-
apatite (15 mol%) were added and stirred in MeOH under air at 60°C for the required time,
monitoring by TLC. After completion, the mixture was diluted with H,O and the product
was extracted with EtOAc (3 times). The combined extracts were washed with brine (3
times) and dried over Na,SO,. The product was purified using column chromatography (60—
120 mesh silica gels, eluting with EtOAc— hexane).

General Procedure for the N-arylation of indole : In a 50 mL round-bottomed flask,
indole (1 mmol), phenylboronic acid (1.2 mmol), K,CO; (1.5 mmol) and Fe;O04@Cu-apatite
(15 mol%) were added and stirred in MeOH under air at 60°C for the required time,
monitoring by TLC. After completion, the mixture was diluted with H,O and the product
was extracted with EtOAc (3 times). The combined extracts were washed with brine (3
times) and dried over Na,SO,. The product was purified using column chromatography (60—
120 mesh silica gels, eluting with EtOAc— hexane).

The structures of the prepared products were confirmed by '"H NMR and assigned on
the basis of their spectral data in comparison with those reported in the literature.

N-Phenylimidazole (Table 4, entry 1) : 'H NMR (DMSO-d6): & 8.36 (s, 1H), 7.88 (t, 1H),
7.46 (q, J= 5.8 Hz, 2H), 7.38 (t, 2H), 7.33 (t, 1H), 7.29 (s, 1H).
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Fig. S1: 'H NMR spectrum of the N-Phenylimidazole

1-p-Tolyl-1H-imidazole (Table 4, entry 2) : '"H NMR (CDCI3): 88.36 (s, 1H), 7.31 (s, 1H),
7.25 (d, J= 6.8 Hz, 2H), 7.17 (d, J=7.2Hz, 2H), 7.15 (s, 1H), 2.36 (s, 3H). M/Z= 158.
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Fig. $2: 'H NMR spectrum of the 1-p-Tolyl-1H-imidazole

1-m-Tolyl-1H-imidazole (Table 4, entry 3) : 'H NMR (CDCls, 300 MHz): 6 8.36 (s, 1H),
7.89 (s, 1H), 7.30 (s, 1H), 7.25 (t, 2H), 7.20 (t, J/= 7.0 Hz, 1H), 7.04 (1H, s), 2.36 (3H, s).
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Fig. S3: 'H NMR spectrum of the 1-m-Tolyl-1H-imidazole

1-ortho-Tolyl-1H-imidazole (Table 4, entry 4) : 'H NMR (CDCl;) & 8.32 (bs, 1H), 7.33-
7.30 (m, 3H), 7.29-7.20 (m, 2H), 7.15 (bs, 1H), 2.26 (s, 3H).
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Fig. S4: 'H NMR spectrum of the 1-ortho-Tolyl-1H-imidazole



1-(4-Methoxy-phenyl)-1H-imidazole (Table 4, entry 5) : 'H NMR (DMSO-d6): 58.36 (s,
1H), 7.89 (s, 1H), 7.29 (d, J= 8.8 Hz, 2H), 6.96 (d, J=8.8 Hz, 3H), 3.80 (s, 3H).
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Fig. S5: 'H NMR spectrum of the 1-(4-Methoxy-phenyl)-1H-imidazole



1-(4-Nitrophenyl)-1H-imidazole (Table 4, entry 6) : 'H NMR (CDCI3-d6): 68.36-8.26 (m,
2 H), 7.89 (s, 1 H), 7.58-7.55 (m, 2 H), 7.32 (s, 1 H), 7.31 (d, J= 8.8 Hz, 1 H).

AEAANASR BERBRE M=

mmmmmmm BB RbhgAR HA o
SR A\ RV R Q

K H Hy Hi HyH
r !
iL,u J— .bl. j—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.8 9.7 9.6 9.5 9.4 9.3 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 59 58 57
f1 (ppm)

Fig. S6: 'H NMR spectrum of the 1-(4-Nitrophenyl)-1H-imidazole



N-Phenylindole (Table 4, entry 7) : yellow oil, '"H NMR (CDCl;) : 4 6.70 (dd, 1H, J = 3.3
and 0.9 Hz), 7.18-7.30 (m, 2H), 7.35-7.42 (m, 2H), 7.53-7.56 (m, 4H), 7.59-7.63 (m, 1H),
7.71-7.76 (m, 1H).
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Fig. S7: *H NMR spectrum of the N-Phenylindole



N-(4-Methylphenyl)indole (Table 4, entry 8) : 'H NMR (CDCls) & 7.76 (d, J ) 7.8 Hz, 1H),
770 (d, J ) 8.2 Hz, 1H), 7.60 (d, J ) 7.8 Hz, 2H), 7.36-7.34 (m, 3H), 7.23 (t, ] ) 7.8 Hz, 1H),
7.18 (t, 1) 7.8 Hz, 1H), 6.69 (d, J ) 2.4 Hz, 1H), 2.36 (s, 3H).
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Fig. $8: 'H NMR spectrum of the N-(4-Methylphenyl)indole



1-(3-Methylphenyl)indole (Table 4, entry 9) : 'H NMR (CDCls) 8: 7.69 (d, J=7.5 Hz, 1H),
7.58 (d, J=8.1 Hz, 1H), 7.42—7.30 (m, 4H), 7.25—7.14 (m, 3H), 6.68 (d, J=3.3 Hz, 1H),
2.33 (s, 3H).

EERRRERRRTCSR AR AARAANNAARNRNARARS 202230 0BBKEEIEE88833888 HEAA
hhhhhhhh A L N S S N SN NN R DQI/N

3
v

T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 {ppm)

Fig. S9: 'H NMR spectrum of the N-(3-Methylphenyl)indole



1-(2-Methylphenyl)indole (Table 4, entry 10): 'H NMR (CDCl;) é: 7.76—7.62 (m, 1H),
7.31—7.20 (m, 4H), 7.18—7.15 (m, 3H), 7.14—7.12 (m, 1H), 6.67 (d, J= 3.3 Hz, 1H), 2.30
(s, 3H).
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Fig. S10: 'H NMR spectrum of the N-(2-Methylphenyl)indole



N-(4-Methoxyphenyl)indole (Table 4, entry 11) : white powder, 'H NMR (CDCl;) & 3.83 (s,
3H), 6.69 (dd, 1H, J = 3.3 and 0.9 Hz), 7.13-7.16 (m, 2H), 7.21-7.33 (m, 2H), 7.35 (d, 1H, J =
3.0 Hz), 7.34-7.35 (m, 2H), 7.59-7.61 (m, 1H), 7.69-7.73 (m, 1H).
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Fig. S11: 'H NMR spectrum of the N-(4-Methoxyphenyl)indole



1-(4-Nitrophenyl)-1H-indole (Table 4, entry 12) : Yellow solid, '"H NMR (CDCls): & = 6.71
(1H, d, J=3.2 Hz), 7.16 (2H, m), 7.23 (1H, d, J = 3.6 Hz), 7.64 (4H, m), 8.22 (2H, d, J = 8.8
Hz).
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Fig. $12: 'H NMR spectrum of the 1-(4-Nitrophenyl)-1H-indole



