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A. General method

1H and 13C NMR spectra were recorded using a Bruker Avance 400 MHz NMR 

spectrometer. The chemical shifts are referenced to signals at 7.26 and 77.0 ppm, respectively, 

chloroform is solvent with TMS as the internal standard. Mass spectra were recorded on a 

Shimadzu GCMS-QP5050A spectrometer at an ionization voltage of 70 eV equipped with a 

DB-WAX capillary column (internal diameter: 0.25 mm, length: 30 m). IR spectra were 

obtained as potassium bromide pellets or as liquid films between two potassium bromide 

pellets with a Bruker Vector 22 spectrometer. High-resolution mass spectra were obtained 

with Shimadazu LCMS-IT-TOF mass spectrometer. TLC was performed by using 

commercially prepared 100–400 mesh silica gel plates (GF254) and visualization was effected 

at 254 nm. All the other chemicals were purchased without further purification.

B. General procedure

  Procedure for the synthesis of pyrrole from corresponding alkylamines and 

arylacetaldehydes. To the mixture of alkylamine (0.3 mmol, 0.6 equiv) and arylacetaldehyde 

(0.5 mmol, 1.0 equiv), Cu(OTf)2 (5 mol%), and DMF (1 mL) were added successively. The 

mixture was stirred under air at 40 oC for 24 h. Upon completion, the crude product was 

flushed through a short column of silica gel with ethyl acetate, and, after rotary evaporation, 

the residue was separated by flash column chromatography on silica gel to give the pure 

product.

C. Analytical data for the products prepared

1-butyl-3,4-diphenyl-1H-pyrrole (3a)

N

Light yellow oil. IR (KBr, cm-1) v 2956, 2927, 1698, 1538, 1176, 758, 695. 1H NMR (400 

MHz, CDCl3) δ 7.29–7.20 (m, 8H), 7.18–7.13 (m, 2H), 6.75 (s, 2H), 3.89 (t, J = 7.2 Hz, 2H), 
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1.87–1.75 (m, 2H), 1.44–1.35 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) 

δ 136.0, 128.3, 128.1, 125.4, 122.9, 120.2, 49.5, 33.4, 20.0, 13.7. HRMS (ESI), calcd for 

C20H21N [M+H]+ 276.1747, found 276.1736. 

3,4-diphenyl-1-propyl-1H-pyrrole (3b)

N

Light yellow oil. IR (KBr, cm-1) v 2964, 2931, 1539, 1399, 1179, 760, 698. 1H NMR (400 

MHz, CDCl3) δ 7.30–7.12 (m, 10H), 6.74 (s, 2H), 3.83 (t, J = 7.0 Hz, 2H), 1.92–1.76 (m, 2H), 

0.96 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 136.0, 128.3, 128.1, 125.4, 123.0, 

120.2, 51.5, 24.6, 11.4. HRMS (ESI), calcd for C19H19N [M+H]+ 262.1590, found 262.1582.

 1-ethyl-3,4-diphenyl-1H-pyrrole (3c)
N

Light yellow oil. IR (KBr, cm-1) v 2976, 2931, 1601, 1539, 1178, 760, 697. 1H NMR (400 

MHz, CDCl3) δ 7.29–7.15 (m, 10H), 6.78 (s, 2H), 3.98–3.93 (m, 2H), 1.49 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 136.0, 128.4, 128.1, 125.5, 123.1, 119.7, 44.3, 16.4. HRMS 

(ESI), calcd for C18H17N [M+H]+ 248.1434, found 248.1425.

 1-sec-butyl-3,4-diphenyl-1H-pyrrole (3d)

N

Light yellow oil. IR (KBr, cm-1) v 2959, 2927, 1602, 1539, 1179, 759, 698. 1H NMR (400 

MHz, CDCl3) δ 7.32–7.11 (m, 10H), 6.79 (s, 2H), 4.01–3.84 (m, 1H), 1.86–1.71 (m, 2H), 
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1.49 (d, J = 6.8 Hz, 3H), 0.89 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 136.2, 128.3, 

128.1, 125.3, 122.6, 118.3, 57.3, 31.1, 21.7, 10.9. HRMS (ESI), calcd for C20H21N [M+H]+ 

276.1747, found 276.1741.

 1-isobutyl-3,4-diphenyl-1H-pyrrole (3e)

N

Light yellow oil. IR (KBr, cm-1) v 2968, 2929, 1601, 1536, 1179, 760, 697. 1H NMR (400 

MHz, CDCl3) δ 7.31–7.12 (m, 10H), 6.72 (s, 2H), 3.66 (d, J = 7.2 Hz, 2H), 2.10–2.03 (m, 1H), 

0.95 (d, J = 6.8 Hz, 6H). 13C NMR (101 MHz, CDCl3) δ 136.1, 128.3, 128.1, 125.4, 122.9, 

120.7, 57.6, 30.4, 20.1. HRMS (ESI), calcd for C20H21N [M+H]+ 276.1747, found 276.1741.

 1-cyclohexyl-3,4-diphenyl-1H-pyrrole (3f)1

N

Light yellow oil. IR (KBr, cm-1) v 2932, 2855, 1601, 1536, 1172, 759, 697. 1H NMR (400 

MHz, CDCl3) δ 7.30–7.13 (m, 10H), 6.83 (s, 2H), 3.84–3.76 (m, 1H), 2.25–2.11 (m, 2H), 

1.96–1.88 (m, 2H), 1.75–1.63 (m, 3H), 1.47–1.34 (m, 2H), 1.29–1.21 (m, 1H). 13C NMR (101 

MHz, CDCl3) δ 136.2, 128.3, 128.1, 125.3, 122.5, 118.3, 58.8, 34.6, 25.7, 25.4. HRMS (ESI), 

calcd for C22H23N [M+H]+ 302.1903, found 302.1896.

 1-dodecyl-3,4-diphenyl-1H-pyrrole (3g)

N

Light yellow oil. IR (KBr, cm-1) v 2925, 2853, 1602, 1540, 1178, 759, 697. 1H NMR (400 
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MHz, CDCl3) δ 7.30–7.12 (m, 10H), 6.75 (s, 2H), 3.88 (t, J = 7.2 Hz, 2H), 1.86–1.79 (m, 2H), 

1.37–1.23 (m, 19H), 0.89–0.85 (m, 3H). 13C NMR (101 MHz, CDCl3) δ 136.1, 128.4, 128.1, 

125.4, 123.0, 120.2, 49.9, 31.9, 31.4, 29.6, 29.6, 29.6, 29.5, 29.3, 29.2, 26.8, 22.7, 14.1. 

HRMS (ESI), calcd for C28H37N [M+H]+ 388.2999, found 388.2987.

1-phenethyl-3,4-diphenyl-1H-pyrrole (3h)1

N

Light yellow oil. IR (KBr, cm-1) v 3027, 2928, 1538, 1397, 1177, 759, 697. 1H NMR (400 

MHz, CDCl3) δ 7.31–7.12 (m, 15H), 6.68 (s, 2H), 4.08 (t, J = 7.4 Hz, 2H), 3.09 (t, J = 7.4 Hz, 

2H). 13C NMR (101 MHz, CDCl3) δ 138.2, 135.9, 128.7, 128.6, 128.4, 128.1, 126.7, 125.5, 

123.2, 120.1, 51.3, 38.2. HRMS (ESI), calcd for C24H21N [M+H]+ 324.1747, found 324.1736. 

 1-(4-methoxyphenethyl)-3,4-diphenyl-1H-pyrrole (3i)1

N

O

Light yellow oil. IR (KBr, cm-1) v 3028, 2928, 1511, 1245, 1176, 761, 698. 1H NMR (400 

MHz, CDCl3) δ 7.26–7.13 (m, 10H), 7.06 (d, J = 8.4 Hz, 2H), 6.85 (d, J = 8.4 Hz, 2H), 6.69 (s, 

2H), 4.08 (t, J = 7.4 Hz, 2H), 3.79 (s, 3H), 3.06 (t, J = 7.4 Hz, 2H). 13C NMR (101 MHz, 

CDCl3) δ 158.4, 136.0, 130.3, 129.7, 128.4, 128.1, 125.5, 123.2, 120.2, 114.0, 55.3, 51.6, 

37.33. HRMS (ESI), calcd for C25H23NO [M+H]+ 354.1852, found 354.1842.
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 1-(3,4-dimethoxyphenethyl)-3,4-diphenyl-1H-pyrrole (3j)2

N

O
O

Light yellow oil. IR (KBr, cm-1) v 2933, 2834, 1514, 1263, 1027, 762, 699. 1H NMR (400 

MHz, CDCl3) δ 7.27–7.12 (m, 10H), 6.80 (d, J = 8.0 Hz, 1H), 6.70 (d, J = 8.0 Hz, 2H), 6.78 (s, 

1H), 6.45 (s, 1H), 4.09–4.05 (m, 2H), 3.85 (s, 3H), 3.75 (s, 3H), 3.03 (t, J = 7.0 Hz, 2H). 13C 

NMR (101 MHz, CDCl3) δ 148.9, 147.8, 135.9, 130.8, 128.3, 128.1, 125.5, 123.2, 120.6, 

120.3, 111.9, 111.3, 55.9, 55.7, 51.6, 37.7. HRMS (ESI), calcd for C26H25NO2 [M+H]+ 

384.1958, found 384.1952.

 1-(4-methylbenzyl)-3,4-diphenyl-1H-pyrrole (3k)

N

Light yellow oil. IR (KBr, cm-1) v 3025, 2921, 1699, 1537, 1169, 758, 697. 1H NMR (400 

MHz, CDCl3) δ 7.26–7.12 (m, 14H), 6.77 (s, 2H), 5.02 (s, 2H), 2.34 (s, 3H). 13C NMR (101 

MHz, CDCl3) δ 137.7, 135.9, 134.3, 129.5, 128.4, 128.1, 127.5, 125.5, 123.5, 120.6, 53.4, 

21.1. HRMS (ESI), calcd for C24H21N [M+H]+ 324.1747, found 324.1739.

 3,4-bis(4-methoxyphenyl)-1-propyl-1H-pyrrole (3l)

N

O O

Light yellow oil. IR (KBr, cm-1) v 3012, 2938, 1641, 1422, 1154, 770, 699. 1H NMR (400 
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MHz, CDCl3) δ 7.17 (d, J = 8.8 Hz, 4H), 6.79 (d, J = 8.8 Hz, 4H), 6.68 (s, 2H), 3.81 (d, J = 

7.4 Hz, 2H), 3.78 (s, 6H), 1.90–1.76 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, 

CDCl3) δ 157.6, 129.4, 128.7, 122.4, 119.5, 113.6, 55.1, 51.5, 24.6, 11.4. HRMS (ESI), calcd 

for C21H23NO2 [M+H]+ 322.1802, found 322.1794.

 3,4-bis(4-chlorophenyl)-1-propyl-1H-pyrrole (3m)

N

Cl Cl

Light yellow oil. IR (KBr, cm-1) v 2992, 2943, 1589, 1384, 1201, 795, 701. 1H NMR (400 

MHz, CDCl3) δ 7.20 (d, J = 8.4 Hz, 4H), 7.14 (d, J = 8.4 Hz, 4H), 6.72 (s, 2H), 3.84 (t, J = 7.2 

Hz, 2H), 1.91–1.78 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 134.2, 

131.4, 129.5, 128.4, 121.8, 120.4, 51.6, 24.6, 11.4. HRMS (ESI), calcd for C19H17Cl2N 

[M+H]+ 330.0811, found 330.0817.

 3,4-bis(4-tert-butylphenyl)-1-ethyl-1H-pyrrole (3n)

N

Light yellow oil. IR (KBr, cm-1) v 3047, 2967, 1643, 1424, 1204, 779, 699. 1H NMR (400 

MHz, CDCl3) δ 7.18–7.12 (m, 8H), 6.64 (s, 2H), 3.81 (q, J = 7.2 Hz, 2H), 1.35 (t, J = 7.2 Hz, 

3H), 1.23 (s, 18H). 13C NMR (101 MHz, CDCl3) δ 148.1, 133.2, 127.8, 124.9, 122.8, 119.5, 

44.2, 34.4, 31.4, 16.4. HRMS (ESI), calcd for C26H33N [M+H]+ 360.2686, found 360.2689.

2-butyl-6-methoxy-3-propylquinoline (4)3N

O

1H NMR (400 MHz, CDCl3) δ 7.91 (d, J = 9.2 Hz, 1H), 7.73 (s, 1H), 7.30–7.22 (m, 1H), 6.99 
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(d, J = 2.6 Hz, 1H), 3.89 (s, 3H), 2.98–2.91 (m, 2H), 2.78–2.69 (m, 2H), 1.80–1.65 (m, 4H), 

1.53–1.43 (m, 2H), 1.054–0.958 (m, 6H). 13C NMR (101 MHz, CDCl3) δ 159.6, 157.1, 142.5, 

134.0, 133.9, 129.8, 128.0, 120.8, 104.6, 55.4, 35.3, 34.4, 31.9, 23.6, 23.0, 14.0, 14.0.

 2,5-dibromo-1-phenethyl-3,4-diphenyl-1H-pyrrole (5)

N BrBr

Light yellow oil. IR (KBr, cm-1) v 3044, 2940, 1641, 1454, 1134, 762, 697. 1H NMR (400 

MHz, CDCl3) δ 7.35–7.14 (m, 15H), 4.40–4.28 (m, 2H), 3.11–3.02 (m, 2H). 13C NMR (101 

MHz, CDCl3) δ 137.6, 133.8, 130.2, 129.0, 128.7, 127.9, 126.9, 126.6, 124.7, 101.7, 49.4, 

36.7. HRMS (ESI), calcd for C24H19Br2N [M+H]+ 479.9957, found 479.9954.
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D. 1H and 13C NMR spectra
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