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1. General

All moisture or oxygen-sensitive reactions were carried out under a nitrogen atmosphere in 

oven or heat-dried flasks or Schlenk tubes. All commercially available reagents were directly 

used as received without further purification. All reactions were monitored by thin-layer 

chromatography (TLC) on gel F254 plates using UV light as visualizing agent (if applicable), 

and a solution of phosphomolybdic acid hydrate (50 g/L) in EtOH followed by heating as 

developing agents. The products were purified by flash column chromatography on silica gel 

(200-300 meshes) from the Qingdao Marine Chemical Factory in China. 

1H NMR and 13C NMR spectra were recorded in CDCl3 solution on a Bruker Ascend 500 

MHz instrument. Chemical shifts were denoted in ppm (), and calibrated by using residual 

undeuterated solvent (CHCl3 (7.26 ppm) or tetramethylsilane (0.00 ppm)) as internal reference 

for 1H NMR and the deuterated solvent (CDCl3 (77.16 ppm) or tetramethylsilane (0.00 ppm)) 

as internal standard for 13C NMR. The coupling constants were reported in Hz. The following 

abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = 

quartet, br = broad, td = triple doublet, dt = double triplet, m = multiplet. High-resolution mass 

spectral analysis (HRMS) data were measured on a Thermo Scientific TM Q Exactive PlusTM 

mass spectrometer by means of the ESI technique. 

2. Some Supplementary Detailed Results for Screening Reaction Conditions

In the screening process, it was found that tandem N-alkylation and C-di-alkylation could occur 

when using a NH-carbazole derivative. However, the yield was only up to 30% and a trail of 

byproducts was observed on TLC. Thus N-protected carbazoles were finally selected as the 

substrates to study their C-alkylation reactions.  

Employing N-methyl-carbazole as the model substrate, some experiments were carried out 

to try to form the C-mono-alkylated product. Unfortunately, those attempts were failed and the 

C-di-alkylated product was always obtained even when less than 1 equiv. of alkene was used.

This is because the electron-donating property of the newly attached alkyl substituent makes 

the resulting C-mono-alkylated product more reactive than N-methyl-carbazole itself. 

Therefore, once the C-mono-alkylated product was formed, it reacted more quickly with alkene 

than N-methyl-carbazole which led to the formation of C-di-alkylated product.  
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3. Fe(OTf)3 Catalyzed Alkylation of Carbazole Derivatives via Hydroarylation of Styrenes  

General experimental procedure was described as follows: 

To an oven-dried Schlenk tube were sequentially added 9-methylcarbazole or its derivatives 

(0.25 mmol), iron (III) trifluomethanesulfonate (25.2 mg, 0.05 mmol) and dichloromethane (2.0 

mL). The reaction mixture was stirred at room temperature for 5 min. Then, alkene substrate 

(0.625 mmol, 2.5 equiv) was added to the reaction mixture. The resultant mixture was stirred 

at room temperature for 0.25–24 h (monitored by TLC until the 9-methylcarbazole or its 

derivatives had disappeared or the system no longer changed). Then the reaction mixture was 

quenched with water (10 mL). Following addition of ethyl acetate (AcOEt) (10 mL), the organic 

layer was separated, and the aqueous phase was extracted with AcOEt (10 mL). The combined 

organic extracts were washed with H2O (4 mL) and brine (10 mL), dried over anhydrous 

Na2SO4, and concentrated under reduced pressure. The residue was purified by flash column 

chromatography on silica gel with an eluent (n-hexane/AcOEt (250:1→100:1) to afford the 

product. 

Except for special notes, all the products was obtained following the above general 

experimental procedure. 

 

3ab: 

 

The general experimental procedure was followed to afford product 3ab as white solid (100.0 

mg, 96% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.06 (s, 2H), 7.30–7.19 (m, 12H), 7.17–

7.12 (m, 2H), 3.73 (s, 3H), 1.80 (s, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 151.9, 141.3, 

139.7, 128.1, 127.0, 125.7, 125.5, 122.5, 117.6, 108.2, 43.1, 31.5, 29.2. HRMS (ESI) m/z: 

[M+H]+ Calcd for C31H32N 418.2529; Found 418.2528. 

 

3ac: 

N

F F

 

The general experimental procedure was followed to afford product 3ac as colorless oil (109.3 

mg, 96% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.04 (s, 2H), 7.25–7.20 (m, 8H), 6.96–

6.90 (m, 4H), 3.77 (s, 3H), 1.79 (s, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 161.0 (d, 1JC-

F = 244.4 Hz), 147.6, 141.1, 139.7, 128.5 (d, 3JC-F = 7.6 Hz), 125.6, 122.5, 117.5, 114.7 (d, 2JC-
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F = 21.4 Hz), 108.3, 42.7, 31.7, 29.2. HRMS (ESI) m/z: [M+H]+ Calcd for C31H30F2N 454.2341; 

Found 454.2339. 

 

3ad: 

 
 

The general experimental procedure was followed to afford product 3ad as colorless oil (110.3 

mg, 91% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.02 (d, J = 1.5 Hz, 2H), 7.24 (d, J = 8.5 

Hz, 2H), 7.22–7.17 (m, 10H), 3.76 (s, 3H) ,1.78 (s, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 

150.4, 140.8, 139.8, 131.3, 128.5, 128.2, 125.6, 122.4, 117.6, 108.3, 42.8, 31.5, 29.2. HRMS 

(ESI) m/z: [M+H]+ Calcd for C31H30Cl2N 486.1750; Found 486.1751. 

 

3ae: 

 

The general experimental procedure was followed to afford product 3ae as colorless oil (125.1 

mg, 87% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.02 (d, J = 1.5 Hz, 2H), 7.35 (d, J = 8.5 

Hz, 4H), 7.24 (d, J = 8.5 Hz, 2H), 7.20 (dd, J = 8.5, 1.5 Hz, 2H), 7.13 (d, J = 8.5 Hz, 4H), 3.75 

(s, 3H) ,1.77 (s, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 151.0, 140.7, 139.8, 131.1, 128.9, 

125.6, 122.4, 119.4, 117.6, 108.3, 42.9, 31.4, 29.2. HRMS (ESI) m/z: [M+H]+ Calcd for 

C31H30Br2N 574.0740; Found 574.0728. 

 

3af: 

 

The general experimental procedure was followed to afford product 3af as colorless oil (103.1 

mg, 93% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.07 (d, J = 1.5 Hz, 2H), 7.23 (dd, J = 

8.5, 1.5 Hz, 2H), 7.19–7.12 (m, 6H), 7.04 (d, J = 8.5 Hz, 4H), 3.68 (s, 3H), 2.28 (s, 6H) ,1.78 

(s, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 149.0, 141.4, 139.7, 134.9, 128.8, 126.9, 125.6, 

122.5, 117.6, 108.1, 42.7, 31.6, 29.2, 21.0. HRMS (ESI) m/z: [M+H]+ Calcd for  C33H36N 

446.2842; Found 446.2843. 
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3ag: 

 

The general experimental procedure was followed to afford product 3ag as yellow oil (90.5 mg, 

67% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 7.80 (s, 2H), 7.26–7.15 (m, 14H), 7.14–7.09 

(m, 10H), 3.72 (s, 3H), 2.27 (s, 6H). 13C NMR (126 MHz, CDCl3): δ (ppm) 150.0, 139.9, 139.8, 

128.9, 127.9, 127.5, 125.9, 122.6, 119.8, 107.8, 52.6, 31.3, 29.2. HRMS (ESI) m/z: [M+H]+ 

Calcd for C41H36N 542.2842; Found 542.2840. 

 

3ah: 

 

The general experimental procedure was followed to afford product 3ah as colorless oil (113.7 

mg, 96% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 7.97 (d, J = 4.5 Hz, 2H), 7.24 (d, J = 8.5 

Hz, 2H), 7.19 (d, J = 8.5 Hz, 2H), 6.86 (s, 4H), 4.84 (q, J = 7.0 Hz, 2H), 3.80 (s, 3H), 2.30 (s, 

6H), 2.17 (s, 12H), 1.80 (d, J = 7.0 Hz, 6H). 13C NMR (126 MHz, CDCl3): δ (ppm) 141.1, 141.0, 

139.6, 136.8, 135.9, 135.34, 135.32, 130.2, 125.3, 122.8, 118.1, 118.0, 108.1, 38.0, 29.2, 21.3, 

20.9, 17.60, 17.56. HRMS (ESI) m/z: [M+H]+ Calcd for C35H40N 474.3155; Found 474.3149. 

 

3ai: 

 

The general experimental procedure was followed to afford product 3ai as colorless oil (77.7 

mg, 63% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.02 (s, 2H), 7.84–7.73 (m, 8H), 7.50–

7.42 (m, 4H), 7.40–7.34 (m, 4H), 7.29 (d, J = 8.5 Hz, 2H), 4.53 (q, J = 7.0 Hz, 2H), 3.79 (s, 

3H), 1.87 (d, J = 7.0 Hz, 6H). 13C NMR (126 MHz, CDCl3): δ (ppm) 145.0, 140.1, 136.9, 133.7, 

132.2, 128.0, 127.9, 127.7, 127.2, 126.1, 126.0, 125.4, 125.3, 122.8, 119.1, 108.5, 44.9, 29.2, 

22.5. HRMS (ESI) m/z: [M+H]+ Calcd for C37H32N 490.2529; Found 490.2526. 
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3aj: 

 

The general experimental procedure was followed to afford product 3aj as colorless oil (74.4 

mg, 61% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.16–8.10 (m, 2H), 7.95 (s, 2H), 7.84–

7.80 (m, 2H), 7.75–7.70 (m, 2H), 7.47–7.42 (m, 4H), 7.42–7.35 (m, 4H), 7.28–7.24 (m, 2H), 

7.22–7.17 (m, 2H), 5.09 (q, J = 7.0 Hz, 2H), 3.70 (s, 3H), 1.84 (d, J = 7.5 Hz, 6H). 13C NMR 

(126 MHz, CDCl3): δ (ppm) 142.7, 142.6, 140.0, 137.32, 137.28, 134.2, 131.9, 128.8, 126.9, 

125.94, 125.85, 125.83, 125.6, 125.4, 124.61, 124.59, 124.4, 124.3, 122.9, 119.12, 119.08, 

108.5, 40.84, 40.81, 29.2, 23.4, 23.3. HRMS (ESI) m/z: [M+H]+ Calcd for C37H32N 490.2529; 

Found 490.2528. 

3ak: 
N

 

 

The general experimental procedure was followed to afford product 3ak as white solid (65.5 

mg, 48% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.02 (s, 2H), 7.58 (d, J =7.5 Hz, 4H), 

7.53 (d, J = 8.0 Hz, 4H), 7.42 (t, J = 7.8 Hz, 4H), 7.38–7.30 (m, 10H), 4.41 (q, J = 7.0 Hz, 2H), 

3.81 (s, 3H), 1.81 (d, J = 7.0 Hz, 6H). 13C NMR (126 MHz, CDCl3): δ (ppm) 146.7, 141.2, 

140.2, 138.8, 136.9, 128.8, 128.2, 127.20, 127.16, 127.1, 126.0, 122.9, 119.0, 108.5, 44.6, 29.3, 

22.6. HRMS (ESI) m/z: [M+H]+ Calcd for C41H36N 542.2842; Found 542.2839. 

 

3bb: 

 
 

 

The general experimental procedure was followed to afford product 3bb as colorless oil (103.4 

mg, 96% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.06 (s, 2H), 7.31–7.20 (m, 12H), 7.16 

(t, J = 7.0 Hz, 2H), 4.28 (q, J = 7.0 Hz, 2H), 1.80 (s, 12H), 1.39 (t, J = 7.0 Hz, 3H). 13C NMR 

(126 MHz, CDCl3): δ (ppm) 151.9, 141.2, 138.6, 128.1, 127.0, 125.6, 125.5, 122.6, 117.7, 108.2, 

43.1, 37.7, 31.5, 14.1. HRMS (ESI) m/z: [M+H]+ Calcd for C32H34N 432.2686; Found 432.2686. 
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3cb: 

 

The general experimental procedure was followed to afford product 3cb as colorless oil (115.3 

mg, 96% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.09 (d, J = 2.0 Hz, 2H), 7.53–7.50 (m, 

4H), 7.40–7.35 (m, 1H), 7.31–7.23 (m, 10H), 7.19–7.13 (m, 4H), 1.81 (s, 12H). 13C NMR (126 

MHz, CDCl3): δ (ppm) 151.7, 142.5, 139.4, 138.1, 129.8, 128.1, 127.2, 127.0, 126.9, 125.9, 

125.6, 123.2, 117.6, 109.5, 43.1, 31.5. HRMS (ESI) m/z: [M+H]+ Calcd for C36H34N 480.2686; 

Found 480.2684. 

 

3db: 

 
The general experimental procedure was followed to afford product 3db as colorless oil (56.6 

mg, 41% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.08 (d, J = 1.5 Hz, 2H), 7.63 (d, J = 8.5 

Hz, 2H), 7.38 (d, J = 8.5 Hz, 2H), 7.30–7.12 (m, 14H), 1.80 (s, 12H). 13C NMR (126 MHz, 

CDCl3): δ (ppm) 151.6, 142.8, 139.1, 137.2, 133.1, 128.4, 128.1, 127.0, 126.1, 125.6, 123.4, 

120.5, 117.7, 109.3, 43.1, 31.5. HRMS (ESI) m/z: [M+H]+ Calcd for C36H33BrN 558.1791; 

Found 558.1791. 

 

3eb: 

 

The general experimental procedure was followed to afford product 3eb as colorless oil (104.8 

mg, 85% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.07 (s, 2H), 7.30–7.12 (m, 19H), 5.38 

(s, 2H), 1.79 (s, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 151.8, 141.7, 139.4, 137.6, 128.8, 

128.1, 127.5, 127.0, 126.7, 125.8, 125.6, 122.8, 117.7, 108.6, 46.9, 43.1, 31.5. HRMS (ESI) 
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m/z: [M+H]+ Calcd for C37H36N 494.2842; Found 494.2838. 

 

3fb: 

 
The general experimental procedure was followed to afford product 3fb as colorless oil (114.5 

mg, 90% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.07 (d, J = 1.0 Hz, 2H), 7.30–7.23 (m, 

8H), 7.21–7.10 (m, 8H), 6.93 (t, J = 8.5 Hz, 2H), 5.37 (s, 2H), 1.80 (s, 12H). 13C NMR (126 

MHz, CDCl3): δ (ppm) 162.2 (d, 1JC-F = 247.0 Hz), 151.7, 141.8, 139.2, 133.3, 128.4 (d, 3JC-F = 

7.6 Hz), 128.1, 127.0, 125.9, 125.6, 122.8, 117.8, 115.8 (d, 2JC-F = 21.4 Hz), 108.5, 46.2, 43.1, 

31.5. HRMS (ESI) m/z: [M+H]+ Calcd for C37H35FN 512.2748; Found 512.2742. 

 

3gb: 

 

The general experimental procedure was followed to afford product 3gb as colorless oil (120.4 

mg, 88% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.08 (s, 2H), 7.29–7.18 (m, 10H), 7.18–

7.10 (m, 6H), 7.04 (d, J = 8.0 Hz, 2H), 5.29 (s, 2H), 1.78 (s, 12H), 1.22 (s, 9H). 13C NMR (126 

MHz, CDCl3): δ (ppm) 151.7, 150.3, 141.5, 139.4, 134.5, 128.1, 127.0, 126.4, 125.8, 125.7, 

125.6, 122.7, 117.6, 108.7, 46.4, 43.0, 34.5, 31.5, 31.4. HRMS (ESI) m/z: [M+H]+ Calcd for 

C41H44N 550.3468; Found 550.3469. 

 

3hb: 

 

The general experimental procedure was followed to afford product 3hb as colorless oil (95.2 

mg, 86% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.04 (d, J = 1.5 Hz, 2H), 7.33–7.14 (m, 

14H), 4.94 (d, J = 2.5 Hz, 2H), 2.21 (t, J = 2.5 Hz, 1H), 1.80 (s, 12H). 13C NMR (126 MHz, 
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CDCl3): δ (ppm) 151.7, 142.1, 138.6, 128.1, 127.0, 125.9, 125.6, 123.0, 117.9, 108.4, 78.2, 72.3, 

43.1, 32.5, 31.5. HRMS (ESI) m/z: [M+H]+ Calcd for C33H32N 442.2529; Found 442.2528. 

 

3ib: 

 

The general experimental procedure was followed to afford product 3ib as colorless oil (101.5 

mg, 92% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.06 (d, J = 1.0 Hz, 2H), 7.30–7.09 (m, 

14H), 5.94–5.85 (m, 1H), 5.10 (d, J = 10.5 Hz, 1H), 5.04 (d, J = 17.0 Hz, 1H), 4.74 (d, J = 5.0 

Hz, 2H), 1.79 (s, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 151.8, 141.5, 139.1, 132.8, 128.1, 

127.0, 125.7, 125.5, 122.7, 117.6, 116.9, 108.5, 45.5, 43.1, 31.5. HRMS (ESI) m/z: [M+H]+ 

Calcd for C33H34N 444.2686; Found 444.2685. 

 

3jb: 

 

The general experimental procedure was followed to afford product 3jb as white solid (95.1 

mg, 85% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.15 (s, 1H), 8.03 (d, J = 1.0 Hz, 1H), 

7.33–7.15 (m, 11H), 7.11–7.06 (m, 1H), 6.73 (s, 1H), 3.76 (s, 3H), 3.42 (s, 3H), 1.83 (s, 6H), 

1.78 (s, 6H). 13C NMR (126 MHz, CDCl3): δ (ppm) 157.9, 152.5, 152.0, 141.5, 141.4, 139.3, 

131.1, 128.1, 127.6, 127.0, 125.6, 125.5, 124.7, 124.1, 122.9, 118.1, 116.9, 115.6, 107.9, 93.4, 

55.8, 43.1, 42.2, 31.6, 30.4, 29.3. HRMS (ESI) m/z: [M+H]+ Calcd for C32H34NO 448.2635; 

Found 448.2640. 

 

3kb: 

 

The general experimental procedure was followed to afford product 3kb as colorless oil (102.3 

mg, 94% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.15 (d, J = 8.0 Hz, 1H), 8.06 (d, J = 1.5 

Hz, 1H), 7.31–7.19 (m, 10H), 7.18–7.12 (m, 2H), 6.88 (d, J = 12.5 Hz, 1H), 3.67 (s, 3H), 1.81 

(d, J = 5.5 Hz, 12H). 13C NMR (126 MHz, CDCl3): δ (ppm) 160.8 (d, 1JC-F = 245.7 Hz), 151.8, 

150.9, 142.0, 140.8 (d, 3JC-F = 12.6 Hz), 139.8, 128.6 (d, 2JC-F = 13.9 Hz), 128.14, 128.08, 127.0, 
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125.8, 125.6, 125.5, 125.2, 122.4, 118.4, 118.3, 117.3, 108.2, 96.7 (d, 2JC-F = 29.0 Hz), 43.1, 

41.7, 31.6, 30.4, 29.4. HRMS (ESI) m/z: [M+H]+ Calcd for C31H31FN 436.2435; Found 

436.2437. 

 

3lb: 

 

The general experimental procedure was followed to afford product 3lb as colorless oil (75.4 

mg, 90% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 7.99 (d, J = 1.5 Hz, 1H), 7.93 (d, J = 8.5 

Hz, 1H), 7.33 (d, J = 1.5 Hz, 1H), 7.30–7.22 (m, 6H), 7.20–7.13 (m, 2H), 3.75 (s, 3H), 1.80 (s, 

6H). 13C NMR (126 MHz, CDCl3): δ (ppm) 151.5, 142.2, 142.0, 139.6, 131.4, 128.1, 127.0, 

126.1, 125.7, 121.9, 121.6, 121.1, 119.3, 117.8, 108.8, 108.4, 43.1, 31.4, 29.3. HRMS (ESI) 

m/z: [M+H]+ Calcd for C22H21ClN 334.1357; Found 334.1360. 

 

3mb: 

 

The general experimental procedure was followed to afford product 3mb as colorless oil (82.3 

mg, 87% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.00 (s, 1H), 7.88 (d, J = 8.0 Hz, 1H), 

7.50 (d, J = 1.5 Hz, 1H), 7.31–7.22 (m, 7H), 7.20–7.14 (m, 1H), 3.75 (s, 3H), 1.79 (s, 6H). 13C 

NMR (126 MHz, CDCl3): δ (ppm) 151.5, 142.22, 142.20, 139.4, 128.1, 127.0, 126.2, 125.7, 

122.0, 121.91, 121.86, 121.4, 119.2, 117.8, 111.7, 108.4, 43.1, 31.4, 29.2. HRMS (ESI) m/z: 

[M+H]+ Calcd for C22H21BrN 378.0852; Found 378.0844. 

 

3nb: 

 

The general experimental procedure was followed to afford product 3nb as colorless oil (90.2 

mg, 96% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.09 (d, J = 8.0 Hz, 1H), 8.06 (dd, J = 

1.5, 0.5 Hz, 1H), 7.72 (dd, J = 8.2, 1.2 Hz, 2H), 7.55 (d, J = 1.0 Hz, 1H), 7.49–7.44 (m, 3H), 

7.37–7.32 (m, 1H), 7.31–7.14 (m, 7H), 3.83 (s, 3H), 1.81 (s, 6H). 13C NMR (126 MHz, CDCl3): 

δ (ppm) 151.7, 142.4, 142.0, 141.8, 139.9, 139.1, 128.9, 128.1, 127.7, 127.1, 127.0, 125.8, 
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125.6, 122.3, 122.2, 120.6, 118.6, 117.9, 108.2, 107.1, 43.1, 31.5, 29.2. HRMS (ESI) m/z: 

[M+H]+ Calcd for C28H26N 376.2060; Found 376.2060. 

 

3ob: 

 

The general experimental procedure was followed to afford product 3ob as colorless oil (78.1 

mg, 76% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.68 (d, J = 1.5 Hz, 1H), 7.42 (d, J = 8.5 

Hz, 1H), 7.30–7.21 (m, 6H), 7.19–7.14 (m, 1H), 6.98 (d, J = 8.5 Hz, 1H), 4.16 (s, 3H), 1.81 (s, 

6H). 13C NMR (126 MHz, CDCl3): δ (ppm) 151.3, 142.8, 140.4, 138.5, 130.7, 128.1, 127.5, 

127.0, 125.7, 123.0, 120.9, 120.1, 108.7, 101.1, 43.1, 32.3, 31.3. HRMS (ESI) m/z: [M+H]+ 

Calcd for C22H20BrClN 412.0462; Found 412.0460. 

 

3pb: 

 

The general experimental procedure was followed to afford product 3pb as colorless oil (90.6 

mg, 96% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.16 (d, J = 2.0 Hz, 1H), 7.98 (d, J = 1.5 

Hz, 1H), 7.49 (dd, J = 8.8, 1.8 Hz, 1H), 7.30–7.15 (m, 8H), 3.73 (s, 3H), 1.79 (s, 6H). 13C NMR 

(126 MHz, CDCl3): δ (ppm) 151.4, 142.1, 140.0, 139.6, 128.17, 128.15, 126.9, 126.5, 125.7, 

124.7, 123.0, 121.3, 117.9, 111.6, 109.9, 108.4, 43.0, 31.4, 29.2. HRMS (ESI) m/z: [M+H]+ 

Calcd for C22H21BrN 378.0852; Found 378.0843. 

 

3qb: 

 

The general experimental procedure was followed to afford product 3qb as colorless oil (36.8 

mg, 35% yield). 1H NMR (500 MHz, CDCl3): δ (ppm) 8.35 (s, 1H), 7.97 (s, 1H), 7.66 (d, J = 

8.0 Hz, 1H), 7.34–7.21 (m, 6H), 7.20–7.11 (m, 2H), 3.76 (s, 3H), 1.78 (s, 6H). 13C NMR (126 

MHz, CDCl3): δ (ppm) 151.4, 142.2, 140.5, 139.3, 133.8, 129.2, 128.2, 127.0, 126.5, 125.7, 

125.6, 121.1, 117.9, 110.6, 108.4, 81.3, 43.1, 31.4, 29.3. HRMS (ESI) m/z: [M+H]+ Calcd for 

C22H21IN 426.0713; Found 426.0713. 
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