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1. General information 

Solvents were pre-dried over activated 4 Å molecular sieves and heated to reflux over sodium (toluene 

and octane) or calcium hydride (DMF, DMA, DMSO and 1,4-dioxane) under argon atmosphere and 

collected by distillation. 1H, 13C NMR spectra were recorded on a Bruker 400 spectrometer; Chemical shifts 

are reported in δ units relative to CDCl3 [1H δ = 7.26, 13C δ = 77.36]. Aryl halides 1d, 1f–1h, 1n, 1o, 1r–

1w were purchased from commercial sources.  

2. General procedures  

2.1. Dehalogenation of Aryl Halides 

2.1.1. Screening reaction conditions (Table 1) 

The tBuOK (1.0 moml, 112mg) was weighed directly into a Schlenk tube and dried under high vacuum 

for 15 min. Solvent(1 mL), 1a (129 mg), and PhCHO or BnOH were added and stirred at 90 °C, monitored 

by TLC. The reaction mixture was directly examined by 1H NMR spectrometer to determine the conversion 

and selectivity by using dibenzyl ether (24 μL) as an internal standards. 

2.2 Preparation of starting materials 
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5-Iodoindole was weighed directly into a Schlenk tube and dried under vacuum for 15 min. Then THF 

was added and stirred. NaH (1.5 equiv) was slowly added at 0 °C. After stirring for 30 min, methyl iodide 

(1.5 equiv) was added. The mixture was then warmed up to r.t. and the resulting reaction mixture was 

monitored by TLC. The reaction was quenched by H2O and extracted with Et2O. The combined organic 

extracts were washed with brine, dried over anhydrous MgSO4, filtered, concentrated and purified on silica 

gel chromatography (EtOAc/petroleum ether as eluent) to give 1a as a yellow solid, 1.3 g, 85%. 1H NMR 

(400 MHz, CDCl3) δ 7.94 (s, 1H), 7.44 (d, J = 8.4 Hz, 1H), 7.07 (d, J = 8.4 Hz, 1H), 6.99 (d, J = 2.4 Hz, 

1H), 6.39 (d, J = 2.4 Hz, 1H), 3.74 (s, 3H).13C NMR (100 MHz, CDCl3) δ 135.8, 131.0, 129.8, 129.7, 129.6, 

111.3, 100.3, 83.0, 33.0.1 

 

 

General procedure: 4-Iodopyrazole (5 mmol) was weighed directly into a Schlenk tube and dried under 

high vacuum for 15 min. Then THF and NaH (1.5 equiv) were added at 0 °C. After stirring for 30 min at 

0 °C, RBr (1.1 equiv) was added. The mixture was warmed up to r.t. and the resulting reaction was 

monitored by TLC. Then the reaction was quenched by H2O and extracted with Et2O. The combined organic 

extracts were washed with brine, dried over anhydrous MgSO4, filtered, concentrated and purified on silica 

gel chromatography (EtOAc/petroleum ether as eluent) to give the product.1 

 1-heptyl-4-iodo-1H-pyrazole (1b) 

Prepared according to the general procedure, yellow oil, 1.48 g, quant. 1H NMR (400 MHz, CDCl3) δ 

7.49 (s, 1H), 7.41 (s, 1H), 4.10 (t, J = 7.2 Hz, 2H), 1.87–1.79 (m, 2H), 1.29–1.25 (m, 8H), 0.87 (t, J = 6.8 

Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 144.1, 133.3, 55.5, 52.7, 31.6, 30.3, 28.7, 26.5, 22.5, 14.0. HRMS 

(ESI) calcd for C10H18IN2
+ [M+H]+ 293.0509, found 293.0522. 

 1-benzyl-4-iodo-1H-pyrazole (1c) 

Prepared according to the general procedure, yellow oil, 1.48 g, quant. 1H NMR (400 MHz, CDCl3) δ 

7.53 (s, 1H), 7.38 (s, 1H), 7.37–7.29 (m, 3H), 7.22–7.20 (m, 2H), 5.28 (s, 2H). 13C NMR (100 MHz, CDCl3) 

δ 144.6, 135.8, 133.7, 129.0, 128.4, 127.9, 56.6, 56.5.2 
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4-Bromoindole was weighed directly into a Schlenk tube and dried under vacuum for 15 min. Then THF 

and NaH (1.5 equiv) were added at 0 °C. After stirring for 30 min at 0 °C, methyl iodide (1.5 equiv) was 

added. The mixture was then warmed up to r.t. and the resulting reaction mixture was monitored by TLC. 

Then the reaction was quenched by H2O and extracted with Et2O. The combined organic extracts were 

washed with brine, dried over anhydrous MgSO4, filtered, concentrated and purified on silica gel 

chromatography (EtOAc/petroleum ether as eluent) to give the product 1e as a yellow oil, 1.1 g, quant. 1H 

NMR (400 MHz, CDCl3) δ 7.25 (dd, J = 8.0, 0.8 Hz, 1H), 7.20 (dt, J = 8.0, 0.8 Hz, 1H), 7.05–7.01 (m, 

2H), 6.50 (dd, J = 7.2, 0.8 Hz, 1H), 3.70 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 137.1, 129.5, 129.2, 122.4, 

122.3, 114.9, 108.6,101.3, 33.2.3 

 

 

The solution of 4-iodobenzoic acid (6 mmol) was refluxed in 10 mL SOCl2 for 2 h. The mixture was 

cooled to r.t. and the excess SOCl2 was removed under vacuum to give 4-iodobenzoyl chloride. The acyl 

chloride was dissolved in 10 mL dry CH2Cl2 and added dropwise to a 20 mL solution of iPr2NH (6 mmol) 

and Et3N (12 mmol) in dry CH2Cl2 at 0 ℃. After stirring for 6 h at r.t., the resulting mixture was washed 

with brine, and extracted with CH2Cl2, dried over anhydrous MgSO4, filtered, concentrated and purified on 

silica gel chromatography (EtOAc/petroleum ether as eluent) to give the product 1i as a yellow solid, 2.0g, 

quant.4 1H NMR (400 MHz, CDCl3) δ 7.72 (dt, J = 8.4, 2.0 Hz, 2H), 7.06 (dt, J = 8.4, 2.0 Hz, 2H), 3.76 

(brs, 1H), 3.56 (brs, 1H),1.47 (brs, 6H), 1.17 (brs, 6H). 13C NMR (100 MHz, CDCl3) δ 170.0, 138.3, 137.6, 

127.4, 94.4, 50.5, 45.9, 20.7.5 

 

 

4-Iodoaniline (10 mmol) was dissolved in acetic acid (50 mL). Paraformaldehyde (100 mmol) was added 

and slowly added sodium cyanoborohydride (50 mmol). The reaction mixture was stirred at room 

temperature for 12 h. Then the solution of NaOH (1 M) was slowly added until it turned strongly basic. The 

mixture was extracted with ethyl acetate and the combined organic extracts were washed with brine, dried 

over anhydrous MgSO4, filtered, concentrated and purified on silica gel chromatography (EtOAc/petroleum 

ether as eluent) to give the 1j as a green solid, 704 mg, 29%. 1H NMR (400 MHz, CDCl3) δ 7.46 (dt, J = 

9.6, 2.6 Hz, 2H), 6.48 (dt, J = 9.6, 2.6 Hz, 2H), 2.91 (s, 6H). 13C NMR (100 MHz, CDCl3) δ 150.0, 137.6, 
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114.7, 77.5, 40.4.6 

 

 

 

4-Iodoaniline (5 mmol) and 2,5-dimethoxytetrahydrofuran (6 mmol) were dissolved in water (4 mL) at 

60 ℃, then FeCl3 (2 mol%) was added. The mixture was stirred for 4 h and extracted with Et2O. The 

combined organic extracts were washed with brine, dried over anhydrous MgSO4, filtered, concentrated 

and purified on silica gel chromatography (EtOAc/petroleum ether as eluent) to give the 1k as a yellow 

solid, 880 mg, 66%. 1H NMR (400 MHz, CDCl3) δ 7.71 (dt, J = 9.6, 2.4 Hz, 2H), 7.13 (dt, J = 9.6, 2.4 Hz, 

2H), 7.04 (t, J = 2.2 Hz, 2H), 6.35 (t, J = 2.2 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 140.4, 138.6, 122.2, 

119.1, 111.0, 89.4.7 

 

 

General procedure: To a solution of 2-iodophenol (5.0 mmol) in DMF (10 mL) potassium carbonate (15 

mmol) was added under stirring. After 10 min 1-bromoheptane (6.0 mmol) was added to the reaction 

mixture. The reaction was stirred at r.t. overnight. The reaction was quenched by H2O and extracted with 

ethyl acetate. The combined organic extracts were washed with brine, dried over anhydrous MgSO4, filtered, 

concentrated and purified on silica gel chromatography (EtOAc/petroleum ether as eluent) to give the 

product.8 

 

 1-(heptyloxy)-4-iodobenzene (1l) 

Prepared according to the general procedure, colorless oil, 1.58 g, 99%. 1H NMR (400 MHz, CDCl3) δ 

7.53 ( dt, J= 9.6, 2.8 Hz, 2H), 6.60 ( dt, J= 9.6, 2.8 Hz, 2H), 3.90 (t, J = 6.6 Hz, 2H), 1.79–1.72 (m, 2H), 

1.46–1.39 (m, 2H), 1.37–1.26 (m, 6H), 0.89 (t, J = 7.0 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 159.0, 

138.2, 116.9, 82.4, 68.1, 31.8, 29.2, 29.1, 26.0, 22.6, 14.1.9 

 

 1-(heptyloxy)-2-iodobenzene (1m) 

Prepared according to the general procedure, colorless oil, 1.6 g, quant. 1H NMR (400 MHz, CDCl3) δ 

7.76 (dd, J = 7.6, 1.6 Hz, 1H), 7.29–7.25 (m, 1H), 6.79 (dd, J = 8.4, 1.2 Hz, 1H), 6.68 (dt, J = 7.6, 1.2 Hz, 
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1H), 4.00 (t, J = 6.4 Hz, 2H), 1.86–1.79 (m, 2H), 1.53–1.48 (m, 2H), 1.40–1.29 (m. 6H), 0.90 (t, J = 6.8 

Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 157.6, 139.4, 129.4, 122.3, 112.1, 86.7, 69.2, 31.8, 29.1, 29.0, 

26.1, 22.6, 14.1. HRMS (ESI) calcd for C13H20IO+ [M+H]+ 319.0553, found 319.0550. 

 

 1-(heptyloxy)-3-iodobenzene (1u) 

Prepared according to the general procedure, colorless oil, 1.58 g, 99%. 1H NMR (400 MHz, CDCl3) δ 

7.25 (d, J = 8.0 Hz, 2H), 6.97 (t, J = 8.0 Hz, 1H), 6.85 (d, J = 8.8 Hz, 1H), 3.91 (t, J = 6.4 Hz, 2H), 1.79–

1.72 (m, 2H), 1.46–1.41 (m, 2H), 1.40–1.30 (m. 6H), 0.89 (t, J = 6.4 Hz, 3H). 13C NMR (100 MHz, CDCl3) 

δ 159.8, 130.7, 129.6, 123.6, 114.2, 94.4, 68.2, 31.8, 29.2, 29.1, 26.0, 22.6, 14.1. HRMS (ESI) calcd for 

C13H20IO+ [M+H]+ 319.0553, found 319.0576. 

 

 

(4-iodophenyl)methanol was weighed directly into a Schlenk tube and dried under vacuum for 15 min. 

Then THF was added and stirred. NaH (1.5 equiv) was slowly added at 0 °C. After stirring for 30 min, 

benzyl bromide (1.1 equiv) was added. The mixture was then warmed up to r.t. and the resulting reaction 

mixture was monitored by TLC. The reaction was quenched by H2O and extracted with Et2O. The combined 

organic extracts were washed with brine, dried over anhydrous MgSO4, filtered, concentrated and purified 

on silica gel chromatography (EtOAc/petroleum ether as eluent) to give the product. 

 1-((benzyloxy)methyl)-3-iodobenzene (1p) 

Prepared according to the general procedure, colorless oil, 1.2 g, 46%. 1H NMR (400 MHz, CDCl3) δ 

7.72 (s, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.36–7.23 (m, 6H), 7.07 (t, J = 8.0 Hz, 1H), 4.55 (s, 2H), 4.48 (s, 

2H). 13C NMR (100 MHz, CDCl3) δ 140.8, 137.9, 136.7, 136.6, 130.2, 128.5, 127.9, 127.8, 126.9, 94.5, 

72.4, 71.2.10 

 1-((benzyloxy)methyl)-4-iodobenzene (1q) 

Prepared according to the general procedure, colorless oil, 1.1 g, 73%. 1H NMR (400 MHz, CDCl3) δ 

7.66 (d, J = 8.4 Hz, 2H), 7.35–7.27 (m, 5H), 7.10 (d,  J = 8.0 Hz, 2H), 4.53 (s, 2H), 4.47 (s, 2H). 13C NMR 

(100 MHz, CDCl3) δ 138.1, 137.6, 129.7, 128.5, 127.9,127.8, 93.1, 72.3, 71.4.11 

 

2.3. General procedure of dehalogenation of aryl halides 

General procedure A (PhCHO): tBuOK (1.0 moml, 112mg) was weighed directly into a Schlenk tube 

and dried under high vacuum for 15 min. Then DMF (1 mL), 1, and PhCHO (52 μL) were added under 
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argon and stirred at 90 °C and the reaction was monitored by TLC. Upon completion, the reaction mixture 

was directly prified by silica gel column to give the target product. 

General procedure B (PhCH2OH): tBuOK (1.0 moml, 112mg) was weighed directly into a Schlenk 

tube and dried under high vacuum for 15 min. Then DMF (1 mL), 1, and BnOH (52 μL) were added and 

stirred at 90 °C under argon and the reaction was monitored by TLC. Upon completion, the reaction mixture 

was directly prified by silica gel column to give the target product. 

 

 1-methyl-1H-indole (2a or 2e) 

Prepared according to the general procedure A, colorless oil. From 1a, 56.6 mg, 86%; from 1e, 57 mg, 

87%; general procedure B, from 1a, 60.5 mg, 86%; from 1e, 57 mg, 87%. 1H NMR (400 MHz, CDCl3) δ 

7.62 (dt, J = 8.0, 1.0 Hz, 1H), 7.30 (dd, J = 8.0, 0.8 Hz, 1H), 7.12–7.08 (m, 1H), 7,01 (d, J = 3.2 Hz, 1H), 

6.47 (dd, J = 3.2, 0.8 Hz, 1H), 3.74 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 136.8, 128.9, 128.5, 121.5, 

120.9, 119.3, 109.3, 101.1, 32.7.12 

 

 1-heptyl-1H-pyrazole (2b) 

Prepared according to the general procedure A, yellow oil, 76.5 mg, 92%; procedure B, 76.5 mg, 92%. 

1H NMR (400 MHz, CDCl3) δ 7.50 (d, J = 2.0 Hz, 1H), 7.37 (d, J = 2.0 Hz, 1H), 6.23 (t, J = 2.0 Hz, 1H), 

4.12 (t, J = 7.2 Hz, 2H), 1.89–1.82 (m, 2H), 1.30–1.25 (m, 8H), 0.87 (t, J = 6.8Hz, 3H). 13C NMR (100 

MHz, CDCl3) δ 139.0, 128.8, 105.1, 52.2, 31.7, 30.5, 28.8, 26.6, 22.5, 14.0. HRMS (ESI) calcd for 

C10H19N2
+ [M+H]+ 167.1543, found 167.1554. 

 

 1-benzyl-1H-pyrazole (2c) 

Prepared according to the general procedure A, white solid, 73.3 mg, 93%; procedure B, 73.3 mg, 93%. 

1H NMR (400 MHz, CDCl3) δ 7.54 (d, J = 1.6 Hz, 1H), 7.36 (d, J = 2.0 Hz, 1H), 7.35–7.26 (m, 3H), 7.20–

7.18 (m, 2H), 6.27 (t, J = 6.0 Hz, 1H), 5.31 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 139.6, 136.7, 129.3, 

128.8, 128.0, 127.7, 106.0, 55.9.13 

 

 Thianaphthene (2d) 

Prepared according to the general procedure A, yellow solid, 47 mg, 70%; procedure B, 51.7 mg, 77%. 

1H NMR (400 MHz, CDCl3) δ 7.94–7.85 (m, 2H), 7.47 (dd, J = 5.4, 1.0 Hz, 1H), 7.43–7.36 (m, 3H). 13C 

NMR (100 MHz, CDCl3) δ 139.8, 139.6, 126.4, 124.3, 124.2, 123.9, 123.7, 122.6.14 
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 Isoquinoline (2f) 

Prepared according to the general procedure A, colorless oil, 54 mg, 84%; procedure B, 54 mg, 84%. 1H 

NMR (400 MHz, CDCl3) δ 9.25 (s, 1H), 8.52 (d, J = 5.2 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.79 (d, J = 8.0 

Hz, 1H), 7.681–7.56 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 152.5, 142.9, 135.8, 130.4, 128.7, 127.7, 

127.3, 126.5, 120.5.15 

 

 Phenanthrene (2g) 

Prepared according to the general procedure A, white solid, 71 mg, 80%; procedure B, 72.9 mg, 82%. 

1H NMR (400 MHz, CDCl3) δ 8.68 (d, J = 8.0 Hz, 2H), 7.80 (d, J = 8.0 Hz, 2H), 7.73 (s, 2H), 7.64 (t, J = 

7.6 Hz, 2H), 7.58 (t, J = 7.6 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 132.1, 130.3, 128.6, 126.9, 126.6, 

122.7.16 

 

 N,N,4-trimethylaniline (2h) 

Prepared according to the general procedure B, colorless oil, 50.6 mg, 75%. 1H NMR (400 MHz, CDCl3) 

δ 7.04 (d, J = 8.4Hz, 2H), 6.67 (d, J = 8.4Hz, 2H), 2.83 (s, 6H), 2.25 (s, 3H). 13C NMR (100 MHz, CDCl3) 

δ 148.9, 129.6, 126.1. 113.3, 41.10, 20.3.17 

 

 N,N-diisopropylbenzamide (2i) 

Prepared according to the general procedure A, white solid, 99.8 mg, 98%; procedure B, 102 mg, 99%. 

1H NMR (400 MHz, CDCl3) δ 7.39–7.28 (m, 5H), 3.84 (brs, 1H), 3.53 (brs, 1H), 1.52 (brs, 6H), 1.15 (brs, 

6H). 13C NMR (100 MHz, CDCl3) δ 171.1, 138.9, 128.6, 128.5, 125.6, 50.8, 45.7, 20.7.18 

 

 N,N-dimethylaniline (2j) 

Prepared according to the general procedure A, yellow oil, 55 mg, 91%; procedure B, 45.2 mg, 75%. 1H 

NMR (400 MHz, CDCl3) δ 7.26–7.22 (m, 2H), 6.76–6.70 (m, 3H), 2,93 (s, 6H). 13C NMR (100 MHz, 

CDCl3) δ 150.7, 129.1, 116.7, 112.7, 40.7.19 
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1-Phenyl-1H-pyrrole (2k) 

Prepared according to the general procedure A, white solid, 52.6 mg, 74%; procedure B, 52.6 mg, 74%. 

1H NMR (400 MHz, CDCl3) δ 7.43–7.37 (m, 2H), 7.25–7.21 (m, 1H), 7.09 (t, J = 2.2 Hz, 2H), 6.35 (t, J = 

2.2 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 140.8, 129.6, 125.6, 120.6, 119.3, 110.4.20 

 

 (Heptyloxy)benzene (2l, 2m or 2u) 

Prepared according to the general procedure A, colorless oil, from 1l, 89.4 mg, 93%; from 1m, 92mg, 

96%; from 1u, 76.1 mg, 79%; procedure B, from 1l, 87.1 mg, 91%; from 1m, 85.8 mg, 89%. 1H NMR (400 

MHz, CDCl3) δ 7.29–7.24 (m, 2H), 6.94–6.87 (m, 3H), 3.94 (t, J = 6.6 Hz, 2H), 1.81–1.74 (m, 2H), 1.48–

1.37 (m, 2H), 1.31–1.26 (m, 6H), 0.89 (t, J = 7.0 Hz. 3H). 13C NMR (100 MHz, CDCl3) δ 159.2, 129.4, 

120.5, 114.5, 67.9, 31.8, 29.3, 29.1, 26.1, 22.7, 14.1.21 

 

 1,1'-Biphenyl (2n or 2o) 

Prepared according to the general procedure A, white solid, from 1n, 74.3, 96%; from 1o 75.1 mg, 97%; 

procedure B, from 1n, 76 mg, 98%; from 1o 74.3 mg, 96%. 1H NMR (400 MHz, CDCl3) δ 7.59–7.57 (m, 

4H), 7.44–7.40 (m, 4H), 7.32 (tt, J = 7.4, 1.4 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 141.3, 128.8, 127.3 

(two peaks).22 

 

 Benzyl ether (2p or 2q) 

Prepared according to the general procedure B, colorless oil, from 1p, 77 mg, 78%; from 1q, 81 mg, 

97%. 1H NMR (400 MHz, CDCl3) δ 7.35–7.27 (m. 10H), 4.54 (s, 4H). 13C NMR (100 MHz, CDCl3) δ 

138.4, 128.5, 127.9, 127.7, 72.2.10 

 

 Anthracene (2r) 

Prepared according to the general procedure, white solid, 67.8 mg, 76%. 1H NMR (400 MHz, CDCl3) δ 

8.42 (s, 2H), 8.01–7.98 (m, 4H), 7.48–7.44 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 131.7, 128.2, 126.3, 

125.4.27 
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  Phenol (2s) 

Prepared according to the general procedure A. 80% of yields were determined by GC using mesitylene 

(69 μL) as internal standard. The structure was confirmed by standard phenol sample by GC.  

 

 Benzene (2v) 

Prepared according to the general procedure A. 99% of yields were determined by GC using mesitylene 

(69 μL) as internal standard. The structure was confirmed by standard benzene sample by GC. 

 

 Naphthalene (2w) 

Prepared according to the general procedure A. 94% of yields were determined by GC using mesitylene 

(69 μL) as internal standard. The structure was confirmed by standard naphthalene sample by GC.  

 

2.3. Dimers and Ethers. 

 5-(tert-butoxy)-1-methyl-indole (7) 

1H NMR (400 MHz, CDCl3) δ 7.49 (s, 1H), 7.18 (d, J = 8.8 Hz, 1H), 7.02 (d, J = 2.8, 1H), 6.91 (d, J = 

8.8 Hz, 1H) 6.41(d, J = 2.8, 1H), 3.77 (s, 3H), 1.34 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 148.2, 133.8, 

129.3, 128.5, 119.8, 115.7, 108.8, 100.6, 77.9, 33.0, 28.9. HRMS (ESI) calcd for C13H18NO+ [M+H]+ 

204.1383, found 204.1387. 

 

 1,1'-dimethyl-5,5'-biindole (1a-dimer) 

1H NMR (400 MHz, CDCl3) δ. 7.87 (s, 2H), 7.54 (dd, J = 7.6 1.2 Hz, 2H), 7.36 (d, J = 6.4 Hz, 2H), 

7.04(d, J = 2.8 Hz, 2H), 6.52 (d, J = 2.8 Hz, 2H), 3.78 (s, 6H). 13C NMR (100 MHz, CDCl3) δ 135.9, 134.3, 

129.3, 129.0, 109.3, 101.2, 33.0. HRMS (ESI) calc. for C18H17N2
+ [M+H]+ 261.1386, found 261.1394. 
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 N4,N4,N4',N4'-tetramethyl-[1,1'-biphenyl]-4,4'-diamine (1j-dimer) 

1H NMR (400 MHz, CDCl3) δ. 7.45 (dd, J = 9.0, 2.4 Hz, 4H), 6.79 (dd, J = 9.0, 2.4 Hz, 4H), 2.96 (s, 

12H). 13C NMR (100 MHz, CDCl3) δ 149.3, 129.9, 127.0, 113.1, 40.8.28  

 

 4,4'-di(pyrrol-1-yl)-1,1'-biphenyl (1k-dimer) 
1H NMR (400 MHz, CDCl3) δ.7.33 (d, J = 8.4 Hz, 4H). 7.24 (d, J = 8.4 Hz, 4H), 7.06 (t, J = 2.0 Hz, 4H), 

6.34 (t, J = 2.0 Hz, 4H). 13C NMR (100 MHz, CDCl3) δ 110.3, 119.4, 120.8, 130.0, 138.3, 139.1. HRMS 

(ESI) calc. for C20H17N2
+ [M+H]+ 285.1386, found 285.1379. 
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2.4. Preparation of 1x 

 

Vinyl magnesium bromide (2.0 equiv, 1.0 M in THF) was added slowly to a stirred solution of freshly 

distilled 1-(bromomethyl)-2-iodobenzene (1.0 equiv) in THF (0.5 M) below 5 ̊ C. After 15 min, the reaction 
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was allowed to warm to r.t. and stirred for additional 3 h. The reaction was quenched with sat. NH4Cl aq. 

and extracted with Et2O. The combined organic extracts were washed with brine, dried over MgSO4, filtered, 

concentrated and purified on silica gel chromatography (EtOAc/petroleum ether as eluent) to give the 1x 

as a colorless oil, 630 mg, 76%.23 1H NMR (400 MHz, CDCl3) δ 7.80 (dd, J = 8.0, 1.2 Hz, 1H), 7.28–7.18 

(m, 2H), 6.87 (td, J = 8.0, 2.0 Hz, 1H), 5.94–5.84 (m, 1H), 5.07 (dq, J = 17.2, 1.6 Hz, 1H), 5.02–4.99 (m, 

1H), 2.82–2.78 (m, 2H), 2.38–2.31 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 144.3, 139.5, 137.6, 129.5, 

128.3, 127.8, 115.3, 100.6, 40.3, 34.2.24 

2.5. Preparation of 3 

 

1-Iodo-4-methoxybenzene (5.0 mmol) was dissolved in conc. HNO3 (10 mL) at 0 ℃, and the mixture 

stirred for 5 h at 0 ℃.25 Then the reaction was quenched by adding H2O and extracted with Et2O. The 

combined organic extracts were washed with brine, dried over anhydrous MgSO4, filtered, concentrated 

under vacuum and purified by silica gel chromatography to give the product as a yellow solid, 1.38 g, 

82%.1H NMR (400 MHz, CDCl3) δ 8.11 (s, 1H), 7.81 (d, J = 8.8 Hz, 1H), 6.87 (d, J = 8.8 Hz, 1H), 3.95 

(s, 3H). 13C NMR (100 MHz, CDCl3) δ 152.8, 142.7, 140.4, 133.9, 115.6, 80.6, 56.7.26 

 

3. Kinetic studies and isotopic labelling experiment  

3.1. Deuterium labeling experiments 

1n (0.25 mmol) and tBuOK (56 mg) was weighed directly into a Schlenk tube and dried under high 

vacuum for 15 min. Then the dioxane (0.5ml) and PhCHO/DMF-d7 or PhCDO/DMF (1.0 equiv) was added 

and stirred at 90 ℃, the reaction mixture was monitored by TLC. The mixture was subjected to run a silica 

gel column to give the target products. 

 

3.2. Kinetic Study 

1n (0.5 mmol) was weighed directly into a Schlenk tube and dried under vacuum for 15 min. Then solvent 

(DMF, 1 mL) and PhCHO or PhCH2OH (1.0 equiv) were added and stirred respectively. tBuOK (2.0 equiv) 

was added. Mesitylene (69 μL) was added as internal standard, and the mixture was stirred at 35 ̊C. Timing 

starts from adding tBuOK. T at regular intervals 10 μL mixture solution was sampled from the Schlenk tube. 

The sample mixture was used to collect GC data. The conversion of 2n was determined by mesitylene from 

the GC spectra. 

 

3.3. Kinetic Isotopic Effect 
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Two parallel reactions with 1n were ran at same time. 1n (0.25 mmol) was weighed directly into a 

Schlenk tube and dried under vacuum for 15 min. Then solvent (DMF, 1 mL) and PhCHO/PhCDO or 

PhCH2OH/PhCD2OH(1.0 equiv) were added and stirred respectively. tBuOK (2.0 equiv) was added. 

Mesitylene (69 μL) was added as internal standard, and the mixture was stirred at 50 ̊C for 5 mintues. 

Timing starts from adding tBuOK. The sample mixture was used to collect GC data. The conversion of 2n 

was determined by mesitylene from the GC spectra.  
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5. NMR spectra 
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