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1. General Information 

Unless otherwise noted, all reactions were carried out in standard Schlenk 

techniques with magnetic stirring bar under air. Materials obtained from commercial 

suppliers were used directly without further purification. 1H NMR spectra were 

recorded on a BRUKER 500 (500 MHz) or BRUKER 600 (600 MHz) spectrometer in 

CDCl3. Chemical shifts are reported in ppm with tetramethylsilane (TMS: 0 ppm) with 

the solvent resonance as the internal standard. Data are reported as follows: chemical 

shift, multiplicity (s = singlet, d = doublet, dd = doublet of doublet, t = triplet, q = 

quartet, quint = quintus, sext = sextus, sept = septimum, m = multiplet), coupling 

constants (Hz), and integration. 13C{1H} NMR spectra were recorded on a BRUKER 

500 (126 MHz) or BRUKER 600 (151 MHz) spectrometer in CDCl3 with complete 

proton decoupling. Chemical shifts are reported in ppm with the deuterium solvent as 

the internal standard (e.g. CDCl3: 77.0 ppm). HRMS spectra were recorded on 

BRUKER maXis impact, Source type is electrospray ionization (ESI-TOF). 

Anhydrous toluene were distilled from sodium and benzophenone to use. 

Anhydrous hexane, Bi(OTf)3, and (PhO)2POOH were purchased from Energy 

Chemical Company and used directly. 

Reactions were monitored by thin layer chromatography (TLC) using silicycle 

pre-coated silica gel plates. Flash column chromatography was performed on silica gel 

60 (particle size 200-400 mesh ASTM, purchased from Yantai, China) and eluted with 

petroleum ether/ethyl acetate (PE/EtOAc) or petroleum ether/ diethyl ether (PE/ DCM). 

Without special instructions, heating reactions are carried out through an oil bath. 
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2. Optimization of reaction conditions 

Table S1. Optimization of reaction conditions with N-isopropyl anilinea 

 

aReaction conditions: 1 (0.2 mmol), 2 (0.1 mmol) and [M] (5 mol %), solvent (2.0 

mL), at 30 °C for 24h; bYields were determined by crude 1H NMR using CH2Br2 as 

internal standard. c(PhO)2PO2H (10 mol%). d (PhO)2PO2H (5 mol%). e (PhO)2PO2H 

(15 mol%). f(PhO)2PO2H (20 mol%) 

 

  

Entry [M] Solvent T/ oC t/h Additive 
Yield (%)b 

3a 3a’ 3a’’ 

1 Bi(OTf)3 DCM 30 8 -- 52 0 45 

2 Rh2(OAc)4 DCM 30 -- -- 0 0 97 

3 Ph3PAuOTf DCM 30 -- -- 0 21 74 

4 AgOTf DCM 30 -- -- 0 11 87 

5 B(C6F5)3 DCM 30 2 -- 42 12 41 

6 Sc(OTf)3 DCM 30 12 -- 32 7 56 

7 HOTf DCM 30 -- -- 0 93 2 

8 (PhO)2PO2H DCM 30 36 -- 0 8 88 

9 Bi(OTf)3 hexane 30 48 -- 58 0 40 

10 Bi(OTf)3 toluene 30 14 -- 50 0 47 

11 Bi(OTf)3 THF 30 48 -- 0 0 94 

12 Bi(OTf)3 MeCN 30 36 -- 0 0 96 

13 Bi(OTf)3 hex:tol 30 14 -- 63 0 32 

14 Bi(OTf)3 hex:tol 40 12 -- 63 0 32 

15 Bi(OTf)3 hex:tol 50 122 -- 60 0 37 

17c Bi(OTf)3 hex:tol 40 12 (PhO)2PO2H 79 0 12 

18 Bi(OTf)3 hex:tol 40 12 C6H5CO2H 62 0 33 

19d Bi(OTf)3 hex:tol 40 12 (PhO)2PO2H 75 0 22 

20e Bi(OTf)3 hex:tol 40 12 (PhO)2PO2H 77 0 25 

21f Bi(OTf)3 hex:tol 40 12 (PhO)2PO2H 75 0 23 



S4 

 

Table S2. Unsuccessful results. 
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3. General procedure for the synthesis of compounds 

General procedure for synthesis aniline compounds  

 

General procedure: aniline 1a (108.1 mg, 0.8 mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 

0.02 mmol, 5.0 mol%) and (PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) were 

introduced into a dried glass tube under Argon protection, and add 1mL dry hexane and 

1mL dry toluene as solvent, then the diazo 2a (89.7 mg, 0.4 mmol, 1.0 equiv) was 

dissolved in 2 ml of hexane and add dropwise in 10 min at 40 oC. After the addition, 

continue to react for 12 h consumed diazo completely determined by TLC analysis. The 

mixture was purified by column chromatography on silica gel using PE/EtOAc = 20:1 

as the eluent and concentrated to obtain the product 3a (101.8 mg, 79%). Unless 

otherwise specified, the synthesis of other aniline compounds refers to this method. 

General procedure for synthesis phenol compounds  

 

General procedure: phenol 1i (97.7 mg, 0.8 mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 

mmol, 5.0 mol%) and (PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) were introduced 

into a dried glass tube under Argon protection, and add 1mL dry hexane and 1mL dry 

toluene as solvent, then the diazo 2b (91.3 mg, 0.4 mmol, 1.0 equiv) was dissolved in 

2 ml of hexane and add dropwise in 10 min at room temperature. After the addition, 

continue to react for 1 minute consumed diazo completely determined by TLC analysis. 

The mixture was purified by column chromatography on silica gel using PE/EtOAc = 
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30:1 as the eluent and concentrated to obtain the product 3i (96.3 mg, 75%). Unless 

otherwise specified, the synthesis of other phenol compounds refers to this method. 

 

1) N-isopropyl-4-((4-methoxyphenyl)(phenyl)methyl)aniline (3a) 

The general procedure was followed using 1a (108.1 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.4, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 30:1), 

3a (102.3 mg, 77%) was obtained as colorless oil; 1H NMR (500 MHz, CDCl3) δ 7.24 

(d, J = 6.2 Hz, 2H), 7.17 (t, J = 7.3 Hz, 1H), 7.11 (d, J = 7.6 Hz, 2H), 7.03 (d, J = 8.3 

Hz, 2H), 6.88 (d, J = 8.1 Hz, 2H), 6.80 (d, J = 8.2 Hz, 2H), 6.50 (d, J = 8.1 Hz, 2H), 

5.38 (s, 1H), 3.77 (s, 3H), 3.58 (hept, J = 6.3 Hz, 1H), 3.39 (br, 1H), 1.19 (d, J =6.2 Hz, 

6H); 13C{1H} NMR (126 MHz, CDCl3) δ 157.8, 145.8, 145.0, 136.9, 132.7, 130.3, 130.1, 

129.3, 128.1, 125.9, 113.5, 113.0, 55.2, 55.2, 44.3, 23.1; HRMS (ESI-TOF) m/z: 

[M+H]+ calculated for C23H26NO 332.2009, found 332.2006. 

2) 2-chloro-N-isopropyl-4-((4-methoxyphenyl)(phenyl)methyl)aniline (3b) 

The general procedure was followed using 1b (135.2 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 0.4 mmol, 1.0 

equiv) at 40 oC, TLC (Rf = 0.42, PE/EtOAc = 20:1). After 

purification by column chromatography (PE/EtOAc = 30:1), 3b (95.2 mg, 65%) was 

obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.28 (d, J = 7.3 Hz, 1H), 7.26 

(s, 1H), 7.22-7.17 (m, 1H), 7.10 (d, J = 7.1 Hz, 2H), 7.01 (d, J = 8.6 Hz, 2H), 6.98 (d, 

J = 2.1 Hz, 1H), 6.85 (dd, J = 8.4, 2.1 Hz, 1H), 6.82 (d, J = 8.7 Hz, 2H), 6.58 (d, J = 

8.4 Hz, 1H), 5.35 (s, 1H), 3.78 (s, 3H), 3.62 (p, J = 6.3 Hz, 1H), 1.23 (d, J = 6.3 Hz, 

6H); 13C{1H} NMR (125 MHz, CDCl3) δ 157.9, 144.4, 141.5, 136.2, 130.2, 129.9, 

129.2, 128.6, 128.2, 126.1, 118.9, 113.6, 111.4, 55.2, 54.8, 44.2, 22.9; HRMS (ESI-

TOF) m/z: [M+H]+ calculated for C23H25ClNO 366.1619, found 366.1614.  
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3) 3-chloro-N-isopropyl-4-((4-methoxyphenyl)(phenyl)methyl)aniline (3c) 

The general procedure was followed using 1c (135.2 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.45, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 30:1), 

3c (114.2 mg, 78%) was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.26 

(t, J = 7.7 Hz, 2H), 7.19 (t, J = 7.3 Hz, 1H), 7.07 (d, J = 7.5 Hz, 2H), 6.98 (d, J = 8.3 

Hz, 2H), 6.81 (d, J = 8.5 Hz, 2H), 6.67 (d, J = 8.5 Hz, 1H), 6.59 (d, J = 2.1 Hz, 1H), 

6.36 (dd, J = 8.5, 2.5 Hz, 1H), 5.77 (s, 1H), 3.77 (s, 3H), 3.55 (hept, J = 6.3 Hz, 1H), 

3.46 (br, 1H), 1.18 (d, J = 6.2 Hz, 6H); 13C{1H} NMR (126 MHz, CDCl3) δ 157.9, 

146.8, 143.9, 135.6, 135.0, 131.4, 130.4, 129.8, 129.4, 128.1, 126.1, 113.6, 113.3, 111.6, 

55.2, 51.7, 44.3, 22.9; HRMS (ESI-TOF) m/z: [M+H]+ calculated for C23H25ClNO 

366.1619, found 366.1614. 

4) N-cyclopentyl-4-((4-methoxyphenyl)(phenyl)methyl)aniline (3d) 

The general procedure was followed using 1d (128.9 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.41, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 

30:1), 3d (103.2 mg, 72%) was obtained as colorless oil. 1H 

NMR (500 MHz, CDCl3) δ 7.28 – 7.23 (m, 2H), 7.17 (t, J = 6.6 Hz, 1H), 7.11 (d, J = 

7.7 Hz, 2H), 7.03 (d, J = 7.4 Hz, 2H), 6.88 (d, J = 6.8 Hz, 2H), 6.80 (d, J = 6.9 Hz, 2H), 

6.52 (d, J = 8.4 Hz, 2H), 5.38 (s, 1H), 3.77 (s, 3H), 3.76 – 3.71 (quint, J = 5.5 Hz, 1H), 

3.63 (br, 1H), 2.03 – 1,94 (m, 2H), 1.75 – 1.66 (m, 2H), 1.63 – 1.57 (m, 2H), 1.49 – 

1.41 (m, 2H); 13C NMR{1H} (126 MHz, CDCl3) δ 157.8, 146.3, 145.0, 136.9, 132.7, 

130.3, 130.0, 129.3, 128.1, 125.9, 113.5, 113.0, 55.2, 55.2, 54.8, 33.6, 24.1; HRMS 

(ESI-TOF) m/z: [M+H]+ calculated for C25H28NO 358.2165, found 358.2160.  

5) N-cyclohexyl-4-((4-methoxyphenyl)(phenyl)methyl)aniline (3e) 
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The general procedure was followed using 1e (140.2 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.41, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 30:1), 

3e (108.7 mg, 73%) was obtained as colorless oil. 1H NMR (500 

MHz, CDCl3) δ 7.27 – 7.22 (m, 2H), 7.17 (t, J = 7.3 Hz, 1H), 7.11 (d, J = 7.8 Hz, 2H), 

7.02 (d, J = 8.6 Hz, 2H), 6.87 (d, J = 7.0 Hz, 2H), 6.80 (d, J = 8.7 Hz, 2H), 6.50 (d, J = 

7.0 Hz, 2H), 5.37 (s, 1H), 3.77 (d, J = 1.5 Hz, 3H), 3.46 (br, 1H), 3.24 – 3.15 (m, 1H), 

2.07 – 1.98 (m, 2H), 1.76 – 1.69 (m, 2H), 1.41 – 1.06 (m, 6H); 13C {1H}NMR (126 

MHz, CDCl3) δ 157.8, 145.7, 145.1, 136.9, 132.6, 130.3, 130.1, 129.3, 128.1, 125.9, 

113.5, 112.9, 55.2, 55.1, 51.8, 33.5, 25.9, 25.0; HRMS (ESI-TOF) m/z: [M+H]+ 

calculated for C26H30NO 372.2322, found 372.2319.  

6) 4-((4-methoxyphenyl)(phenyl)methyl)-N-phenylaniline (3f) 

The general procedure was followed using 1f (138.4 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.39, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 30:1), 

3f (96.8 mg, 72%) was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.29 – 

7.17 (m, 5H), 7.12 (d, J = 7.2 Hz, 2H), 7.05 – 7.02 (m, 4H), 6.98 (s, 4H), 6.89 (t, J = 

7.4 Hz, 1H), 6.82 (d, J = 8.8 Hz, 2H), 5.64 (br, 1H), 5.43 (s, 1H), 3.77 (s, 3H); 13C NMR 

{1H} (126 MHz, CDCl3) δ 157.9, 144.6, 143.3, 141.2, 137.0, 136.4, 130.3, 130.2, 129.3, 

129.3, 128.2, 126.1, 120.7, 117.8, 117.5, 113.6, 55.3, 55.2; HRMS (ESI-TOF) m/z: 

[M+H]+ calculated for C26H24NO 366.1852, found 366.1840.  

7) 2-methoxy-4-((4-methoxyphenyl)(phenyl)methyl)-N-methylaniline (3g) 
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The general procedure was followed using 1g (109.7 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.32, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 30:1), 3g (97.8 mg, 71%) 

was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.26 – 7.22 (m, 2H), 7.18 

(t, J = 6.6 Hz, 1H), 7.12 (d, J = 7.6 Hz, 2H), 7.03 (d, J = 8.3 Hz, 2H), 6.81 (d, J = 7.2 

Hz, 2H), 6.56 (d, J = 7.9 Hz, 1H), 6.53 (s, 1H), 6.49 (d, J = 7.9 Hz, 1H), 5.41 (s, 1H), 

4.12 (br, 1H), 3.77 (s, 3H), 3.70 (s, 3H), 2.82 (s, 3H); 13C {1H} NMR (126 MHz, CDCl3) 

δ 157.8, 146.8, 145.0, 137.6, 136.9, 132.3, 130.3, 129.3, 128.1, 126.9, 121.9, 113.5, 

110.7, 108.9, 55.6, 55.3, 55.2, 30.4.; HRMS (ESI-TOF) m/z: [M+Na]+ calculated for 

C22H24NO2 334.1802, found 334.1795. 

8) 2-(tert-butyl)-4-((4-methoxyphenyl)(phenyl)methyl)-N-methylaniline (3h) 

The general procedure was followed using 1h (130.5 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.32, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 30:1), 3h (103.7 mg, 72%) 

was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.28 – 7.22 (m, 3H), 7.16 

(t, J = 7.3 Hz, 1H), 7.11 (d, J = 6.9 Hz, 2H), 7.03 (d, J = 8.6 Hz, 2H), 7.00 (d, J = 2.2 

Hz, 1H), 6.83 (dd, J = 8.3, 2.2 Hz, 1H), 6.80 (d, J = 8.7 Hz, 2H), 6.57 (d, J = 8.3 Hz, 

1H), 5.39 (s, 1H), 3.68 (br, 1H), 3.76 (s, 3H), 2.87 (s, 3H), 1.33 (s, 9H); 13C {1H} NMR 

(126 MHz, CDCl3) δ 157.7, 145.6, 145.3, 137.2, 133.1, 132.2, 130.3, 129.3, 128.1, 

127.7, 127.5, 126.8, 113.4, 110.9, 55.5, 55.2, 34.1, 31.3, 29.9; HRMS (ESI-TOF) m/z: 

[M+H]+ calculated for C25H30NO 360.2322, found 360.2317. 

9) 2-((4-methoxyphenyl)(phenyl)methyl)-N-phenylnaphthalen-1-amine (3i) 
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The general procedure was followed using 1i (175.4 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 

mg, 0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.32, PE/EtOAc 

= 20:1). After purification by column chromatography (PE/EtOAc = 30:1), 3i (150.7 

mg, 86%) was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 8.05 (dd, J = 

7.8, 2.0 Hz, 1H), 8.00 (dd, J = 7.9, 2.0 Hz, 1H), 7.45 – 7.38 (m, 2H), 7.29 – 7.27 (m, 

1H), 7.26 – 7.17 (m, 5H), 7.12 (d, J = 7.1 Hz, 2H), 7.03 (d, J = 8.7 Hz, 2H), 6.95 (d, J 

= 7.6 Hz, 2H), 6.90 – 6.78 (m, 4H), 6.17 (s, 1H), 5.87 (br, 1H), 3.77 (s, 3H); 13C {1H} 

NMR (126 MHz, CDCl3) δ 158.0, 144.9, 144.2, 137.6, 136.0, 135.1, 132.8, 130.5, 129.5, 

129.2, 128.3, 127.6, 126.2, 126.2, 125.2, 125.0, 122.4, 120.2, 117.1, 115.5, 113.7, 55.1, 

52.1; HRMS (ESI-TOF) m/z: [M+H]+ calculated for C30H25NNaO 438.1826, found 

438.1828. 

10) methyl (4-((4-methoxyphenyl)(phenyl)methyl)phenyl)carbamate (3j) 

The general procedure was followed using 1j (120.9 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.7 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.28, PE/EtOAc = 20:1). 

After purification by column chromatography (PE/EtOAc = 30:1), 3j (44.4 mg, 30%) 

was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.30 – 7.24 (m, 4H), 7.22 

– 7.16 (m, 1H), 7.09 (d, J = 7.4 Hz, 2H), 7.04 (d, J = 8.5 Hz, 2H), 7.01 (d, J = 8.7 Hz, 

2H), 6.81 (d, J = 8.8 Hz, 2H), 6.59 (br, 1H), 5.45 (s, 1H), 3.77 (s, 3H), 3.75 (s, 3H); 13C 

{1H} NMR (126 MHz, CDCl3) δ 158.0, 154.0, 144.2, 139.4, 136.0, 135.9, 130.2, 129.9, 

129.2, 128.2, 126.2, 113.6, 55.3, 55.2, 52.3; HRMS (ESI-TOF) m/z: [M+H]+ calculated 

for C22H21NNaO3 370.1417, found 370.1414. 

11) N-isopropyl-4-(phenyl(p-tolyl)methyl) aniline (3m) 
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The general procedure was followed using 1a (108.1 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2c (83.2 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.3, PE/DCM 

= 2:1). After purification by column chromatography (PE/DCM = 

3:1), 3m (94.6 mg, 70%) was obtained as white semi-solid.  1H NMR (500 MHz, 

CDCl3) δ 7.26 – 7.22 (m, 2H), 7.17 (t, J = 7.3 Hz, 1H), 7.11 (d, J = 7.2 Hz, 2H), 7.07 

(d, J = 7.9 Hz, 2H), 7.00 (d, J = 8.1 Hz, 2H), 6.88 (d, J = 8.4 Hz, 2H), 6.50 (d, J = 8.6 

Hz, 2H), 5.39 (s, 1H), 3.58 (hept, J = 6.3 Hz, 1H), 2.31 (s, 3H), 1.18 (d, J = 6.3 Hz, 6H); 

13C{1H} NMR (126 MHz, CDCl3) δ145.77, 144.9, 141.7, 135.4, 132.5, 130.1, 129.3, 

129.2, 128.5, 128.1, 125.9, 113.0, 55.6, 44.2, 23.0, 20.9; HRMS (ESI-TOF) m/z: 

[M+Na]+ calculated for C23H25NNa 338.1885, found 338.1882. 

12) 4-benzhydryl-N-isopropylaniline (3n) 

The general procedure was followed using 1a (108.1 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2d (77.6 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.5, PE/DCM = 2:1). After 

purification by column chromatography (PE/DCM = 3:1), 3n (54.2 mg, 

45%) was obtained as white semi-solid.  1H NMR (500 MHz, CDCl3) δ 7.38 (d, J = 

8.4 Hz, 2H), 7.27 (t, J = 7.5 Hz, 3H), 7.20 (t, J = 7.3 Hz, 1H), 7.11 – 7.07 (m, 2H), 6.99 

(d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.5 Hz, 2H), 6.50 (d, J = 8.5 Hz, 2H), 5.37 (s, 1H), 3.59 

(hept, J = 6.3 Hz, 1H), 1.19 (d, J = 6.3 Hz, 6H); 13C{1H} NMR (126 MHz, CDCl3) δ 

143.8, 131.2, 131.1, 130.1, 129.2, 128.2, 126.2, 113.0, 55.4, 44.2, 23.0; HRMS (ESI-

TOF) m/z: [M+H]- calculated for C22H23N 301.1830, found 301.1834. 

13) 4-((4-bromophenyl)(phenyl)methyl)-N-isopropylaniline (3o) 

The general procedure was followed using 1a (108.1 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2e (108.8 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.5, PE/DCM 
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= 2:1). After purification by column chromatography (PE/DCM = 3:1), 3o (104.1 mg, 

37%) was obtained as white semi-solid.  1H NMR (500 MHz, CDCl3) δ 7.26 (t, J = 

7.5 Hz, 4H), 7.18 (t, J = 7.3 Hz, 2H), 7.12 (d, J = 7.2 Hz, 4H), 6.89 (d, J = 8.4 Hz, 2H), 

6.51 (d, J = 8.6 Hz, 2H), 5.43 (s, 1H), 3.58 (hept, J = 6.3 Hz, 1H), 1.19 (d, J = 6.3 Hz, 

6H); 13C{1H} NMR (126 MHz, CDCl3) δ 145.7, 144.6, 132.3, 130.2, 129.3, 129.3, 

128.6, 128.1, 128.0, 127.8, 126.0, 113.0, 55.9, 44.3, 23.0; HRMS (ESI-TOF) m/z: 

[M+Na]+ calculated for C22H22BrNNa 402.0833, found 402.0837. 

14) 4-((4-ethoxyphenyl)(4-(trifluoromethyl)phenyl)methyl)-N-isopropylaniline 

(3p) 

The general procedure was followed using 1a (108.1 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2h 

(122.5 mg, 0.4 mmol, 1.0 equiv) at room temperature, TLC 

(Rf = 0.2, PE/DCM = 2:1). After purification by column 

chromatography (PE/DCM = 3:1), 3p (92.3 mg, 56%) was obtained as white semi-solid. 

1H NMR (500 MHz, CDCl3)
 1H NMR (500 MHz, CDCl3) δ 7.50 (d, J = 8.0 Hz, 2H), 

7.24 – 7.18 (m, 2H), 7.00 – 6.96 (m, 2H), 6.87 – 6.84 (m, 2H), 6.83 – 6.78 (m, 2H), 

6.51 (dd, J = 8.5, 1.1 Hz, 2H), 5.41 (s, 1H), 3.99 (q, J = 6.9 Hz, 2H), 1.39 (t, J = 6.9 Hz, 

3H), 1.19 (d, J = 6.3 Hz, 6H).; 13C{1H} NMR (126 MHz, CDCl3) δ157.4, 149.2, 146.02, 

135.7, 131.6, 130.2, 130.0, 129.6, 128.8 (q, J = 31.8 Hz), 125.8 (q, J = 3.8 Hz), 125.0, 

125.0, 125.0, 124.9, 124.3 (q, J = 271.6 Hz), 114.2, 113.0, 63.3, 54.9, 44.2, 23.0, 14.8; 

HRMS (ESI-TOF) m/z: [M-H]- calculated for C25H26F3NO 412.1996, found 412.1996. 

15) 4-((4-chlorophenyl)(phenyl)methyl)-2,6-dimethylphenol (4a) 

The general procedure was followed using 1i (97.7 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.4, 

PE/EtOAc = 30:1). After purification by column chromatography 

(PE/EtOAc = 50:1), 3i (96.3 mg, 75%) was obtained as colorless oil. 1H NMR (500 
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MHz, CDCl3) δ 7.29 – 7.17 (m, 6H), 7.07 (d, J = 7.2 Hz, 2H), 7.02 (d, J = 8.5 Hz, 2H), 

6.68 (s, 2H), 5.37 (s, 1H), 4.54 (s, 1H), 2.17 (s, 6H); 13C {1H} NMR (126 MHz, CDCl3) 

δ 150.7, 143.8, 143.0, 135.0, 131.9, 130.7, 129.4, 129.2, 128.3, 126.3, 122.9, 55.4, 16.0; 

HRMS (ESI-TOF) m/z: [M-H]- calculated for C21H18ClO 321.1052, found 321.1060. 

16) 4-((4-chlorophenyl)(phenyl)methyl)-2,6-diisopropylphenol (4b) 

The general procedure was followed using 1j (142.6 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.4, PE/EtOAc = 30:1). After 

purification by column chromatography (PE/EtOAc = 50:1), 4b(119.2 mg, 79%) was 

obtained as colorless oil.  1H NMR (500 MHz, CDCl3) δ 7.30 – 7.17 (m, 5H), 7.08 (d, 

J = 7.6 Hz, 2H), 7.03 (d, J = 8.2 Hz, 2H), 6.75 (s, 2H), 5.43 (s, 1H), 4.69 (s, 1H), 3.09 

(hept, J = 6.9 Hz, 2H), 1.17 (d, J = 6.9 Hz, 12H); 13C {1H} NMR (126 MHz, CDCl3) δ 

148.5, 144.1, 143.3, 135.0, 133.5, 131.8, 130.7, 129.3, 128.3, 126.3, 124.5, 56.0, 27.3, 

22.7, 22.7; HRMS (ESI-TOF) m/z: [M-H]- calculated for C25H26ClO 377.1678, found 

377.1678. 

17) 2-(tert-butyl)-4-((4-chlorophenyl)(phenyl)methyl)phenol (4c) 

The general procedure was followed using 1k (120.2 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.43, 

PE/EtOAc = 30:1). After purification by column chromatography 

(PE/EtOAc = 50:1), 4c (103.6 mg, 74%) was obtained as colorless oil. 1H NMR (500 

MHz, CDCl3) δ 7.30 – 7.17 (m, 5H), 7.08 (d, J = 7.6 Hz, 2H), 7.03 (d, J = 9.3 Hz, 3H), 

6.71 (d, J = 7.9 Hz, 1H), 6.57 (d, J = 8.1 Hz, 1H), 5.43 (s, 1H), 4.74 (s, 1H), 1.33 (s, 

9H); 13C {1H} NMR (126 MHz, CDCl3) δ 152.7, 144.0, 143.1, 136.0, 135.2, 131.9, 

130.7, 129.3, 128.3, 128.3, 127.5, 126.3, 116.3, 55.7, 34.5, 29.5; HRMS (ESI-TOF) 

m/z: [M-H]- calculated for C23H22ClO 349.1365, found 349.1368. 

18) 5-((4-chlorophenyl)(phenyl)methyl)-[1,1'-biphenyl]-2-ol (4d) 
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The general procedure was followed using 1l (136.2 mg, 0.8 mmol, 2.0 

equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH (10.0 

mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 equiv) at 

room temperature, TLC (Rf = 0.43, PE/EtOAc = 30:1). After 

purification by column chromatography (PE/EtOAc = 50:1), 4d(107.8 mg, 73%) was 

obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.47 – 7.38 (m, 5H), 7.31 – 

7.22 (m, 5H), 7.11 (d, J = 7.1 Hz, 2H), 7.07 (d, J = 8.5 Hz, 2H), 6.98 (d, J = 2.3 Hz, 

1H), 6.96 (dd, J = 8.3, 2.4 Hz, 1H), 6.90 (d, J = 8.2 Hz, 1H), 5.48 (s, 1H), 5.15 (s, 1H); 

13C {1H} NMR (126 MHz, CDCl3) δ 151.0, 143.8, 142.7, 136.9, 135.8, 132.1, 131.0, 

130.7, 129.9, 129.3, 129.0, 128.4, 127.9, 126.5, 115.8, 55.5; HRMS (ESI-TOF) m/z: 

[M-H]- calculated for C25H18ClO 369.1052, found 369.1052. 

19) 4-((4-chlorophenyl)(phenyl)methyl)-3,5-dimethoxyphenol (4e) 

The general procedure was followed using 1m (123.2 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.43, PE/EtOAc = 30:1). After 

purification by column chromatography (PE/EtOAc = 50:1), 4e(128.2 mg, 85%) was 

obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.32 – 7.23 (m, 5H), 7.19 – 

7.14 (m, 4H), 6.12 (d, J = 2.4 Hz, 1H), 6.02 (d, J = 2.8 Hz, 2H), 4.80 (s, 1H), 3.75 (s, 

3H), 3.70 (s, 3H); 13C {1H} NMR (126 MHz, CDCl3) δ 160.3, 158.8, 155.9, 142.1, 

140.8, 132.3, 130.4, 128.8 128.7, 128.6, 126.9, 110.4, 94.7, 91.9, 55.8, 55.2, 44.4; 

HRMS (ESI-TOF) m/z: [M+Na]+ calculated for C21H19ClNaO3 377.0915, found 

377.0907. 

20) 4-((4-chlorophenyl)(phenyl)methyl)-2-methoxyphenol (4f) 

and C4 : C5 = 3 : 1 
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The general procedure was followed using 1n (99.3 mg, 0.8 mmol, 2.0 equiv), Bi(OTf)3 

(13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 

2b (91.3 mg, 0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.35, PE/EtOAc = 

30:1). After purification by column chromatography (PE/EtOAc = 50:1), 4f (93.0 mg, 

72%) was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.37 – 7.17 (m 6H), 

7.09 (d, J = 9.7 Hz, 2H), 7.04 (d, J = 9.8 Hz, 2H), [6.83 (d, J = 10.3 Hz, 0.77H) (C4), 

6.76 (d, J = 10.4 Hz, 0.26H) (C5)], [6.68 (s, 0.25H) (C5), 6.60 (s, 0.78H) (C4)], [6.56 

(d, J = 10.0 Hz, 0.23H) (C5), 6.54 (d, J = 10.0 Hz, 0.80H) (C4)], [5.55 (s, 0.25H) (C5), 

5.52 (s, 0.75H) (C4)], [5.44 (s, 0.76H) (C4), 5.41 (s, 0.27H) (C5)], [3.86 (s, 0.77H) (C5), 

3.76 (s, 2.36H) (C4)]; 13C{1H} NMR (126 MHz, CDCl3) : [146.4 (C5), 145.5 (C4)], 

[145.1 (C5), 144.2 (C4)], [143.6 (C4), 143.5 (C5)], [142.7 (C4), 142.6 (C5)], [136.7 

(C5), 135.3 (C4)], [132.1 (C4), 130.7 (C5)], [132.0 (C5), 129.2 (C4)], [128.63 (C4), 

128.58 (C5)], 128.38 (C4), 128.36 (C4), 127.9 (C4), 126.49(C5),126.47(C5), 126.4 

(C5), [122.1 (C4), 120.8 (C5)], [115. 6 (C5), 114.1 (C4)], [111.9 (C5), 110.4 (C4)], 

55.9 (C5), 55.84 (C5), 55.78 (C4), 55.5 (C4); HRMS (ESI-TOF) m/z: [M-H]- calculated 

for C20H16ClO2 323.0844, found 323.0844.  

21) 1-((4-chlorophenyl)(phenyl)methyl)naphthalen-2-ol (4g)1 

The general procedure was followed using 1o (115.3 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.2, PE/DCM = 2:1). After 

purification by column chromatography (PE/DCM = 3:1), 4g (110.1 mg, 80%) was 

obtained as white semi-solid. 1H NMR (500 MHz, CDCl3): δ 7.91 (d, J = 10.5 Hz, 1H), 

7.77 (d, J = 10.0 Hz, 1H), 7.72 (d, J = 11.0 Hz, 1H), 7.39 (t, J = 9.8 Hz, 1H), 7.32-7.26 

(m, 6H), 7.22-7.17 (m, 4H), 7.04 (d, J = 11.0 Hz, 1H), 6.37 (s, 1H), 5.12 (s, 1H); 1H 

NMR spectrum is consistent with literature reports. 

22) 1-((4-chlorophenyl)(phenyl)methyl)-6-methoxynaphthalen-2-ol (4h) 
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The general procedure was followed using 1p (139.2 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 

mg, 0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.23, 

PE/DCM = 2:1). After purification by column chromatography (PE/DCM = 3:1), 4h 

(112.2 mg, 75%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.82 

(d, J = 9.3 Hz, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.32 (t, J = 7.3 Hz, 2H), 7.27 (d, J = 8.5 

Hz, 3H), 7.25 – 7.16 (m, 4H), 7.11 (d, J = 2.7 Hz, 1H), 7.07 (dd, J = 9.2, 2.7 Hz, 1H), 

7.02 (d, J = 8.8 Hz, 1H), 6.32 (s, 1H), 4.89 (s, 1H), 3.86 (s, 3H); 13C NMR (126 MHz, 

CDCl3) δ 155.7, 150.9, 141.5, 140.1, 132.8, 130.7, 130.4, 129.2, 129.0, 128.8, 128.5, 

128.4, 127.3, 124.4, 120.3, 120.2, 119.1, 107.2, 55.3, 48.0; HRMS (ESI-TOF) m/z: [M-

H]- calculated for C24H18ClO2 373.1001, found 373.1005.  

23) 6-bromo-1-((4-chlorophenyl)(phenyl)methyl)naphthalen-2-ol (4i)2 

The general procedure was followed using 1q (178.5 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.25, PE/DCM = 2:1). After 

purification by column chromatography (PE/DCM = 3:1), 4i (148.2 mg, 88%) was 

obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.92 (d, J = 2.2 Hz, 1H), 

7.76 (d, J = 9.1 Hz, 1H), 7.63 (d, J = 8.9 Hz, 1H), 7.44 (dd, J = 9.1, 2.1 Hz, 1H), 7.33 

(d, J = 7.7 Hz, 2H), 7.29 (d, J = 8.5 Hz, 3H), 7.21 – 7.14 (m, 4H), 7.07 (d, J = 8.9 Hz, 

1H), 6.31 (s, 1H), 5.11 (s, 1H); 1H NMR spectrum is consistent with literature reports.  

24) methyl 5-((4-chlorophenyl)(phenyl)methyl)-6-hydroxy-2-naphthoate (4j) 

The general procedure was followed using 1r (161.8 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 

mg, 0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.1, 

PE/DCM = 1:1). After purification by column chromatography (PE/DCM = 1:1), 4j 

(122.2 mg, 76%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 8.53 
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(s, 1H), 7.99 – 7.93 (m, 2H), 7.85 (d, J = 8.9 Hz, 1H), 7.34 (t, J = 7.0 Hz, 2H), 7.30 (d, 

J = 8.5 Hz, 2H), 7.23 – 7.16 (m, 4H), 7.12 (d, J = 8.8 Hz, 1H), 6.37 (s, 1H), 5.29 (s, 

1H), 3.95 (s, 3H); 13C{1H} NMR (126 MHz, CDCl3) δ 167.1, 154.7, 141.0, 139.6, 133.1, 

131.8, 131.3, 130.4, 129.4, 129.2, 128.8, 128.7, 127.6, 126.4, 124.9, 123.0, 120.5, 120.0, 

52.1, 47.9; HRMS (ESI-TOF) m/z: [M+Na]+ calculated for C25H19ClNaO3 425.0915, 

found 425.0905.  

25) 1-((4-chlorophenyl)(phenyl)methyl)-7-methoxynaphthalen-2-ol (4k) 

The general procedure was followed using 1s (139.4 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.23, 

PE/DCM = 3:1). After purification by column chromatography (PE/DCM = 3:1), 4k 

(119.7 mg, 80%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.65 

(t, J = 9.5 Hz, 2H), 7.34 – 7.30 (m, 3H), 7.29 – 7.26 (m, 2H), 7.25 – 7.15 (m, 4H), 7.14 

(s, 1H), 6.97 (dd, J = 8.8, 2.4 Hz, 1H), 6.90 (d, J = 8.8 Hz, 1H), 6.30 (s, 1H), 5.05 (s, 

1H), 3.68 (s, 3H); 13C{1H} NMR (126 MHz, CDCl3) δ 158.3, 153.0, 141.7, 140.3, 134.6, 

132.7, 130.5, 130.2, 129.5, 129.1, 129.0, 128.9, 127.2, 126.0, 119.2, 116.7, 115.1, 103.1, 

55.1, 47.9; HRMS (ESI-TOF) m/z: [M-H]- calculated for C24H18ClO2 373.1001, found 

373.1005.  

26) 2-((4-chlorophenyl)(phenyl)methyl)naphthalen-1-ol (4l)4 

The general procedure was followed using 1t (115.3 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.3, PE/DCM = 2:1). After 

purification by column chromatography PE/DCM = 3:1), 4l (83.9 mg, 61%) was 

obtained as white semi-solid. 1H NMR (500 MHz, CDCl3): δ 8.14- 8.12 (m, 1H), 7.83-

7.81 (m, 1H), 7.52-7.50 (m, 2H), 7.43-7.32 (m, 6H), 7.20 (d, J = 9.4 Hz, 2H), 7.15 (d, 

J = 9.8 Hz, 2H), 7.00 (d, J = 10.6 Hz, 1H), 5.89 (s, 1H), 5.23 (s, 1H); 1H NMR spectrum 

is consistent with literature reports. 
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27) 1-((4-methoxyphenyl)(phenyl)methyl)naphthalen-2-ol (4m)2 

The general procedure was followed using 1o (115.3 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.6 

mg, 0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.23, 

PE/DCM = 2:1). After purification by column chromatography (PE/DCM = 3:1), 4m 

(78,9 mg, 58%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.98 

(d, J = 8.6 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.72 (d, J = 8.2 Hz, 1H), 7.40 (t, J = 7.7 

Hz, 1H), 7.31 (q, J = 6.9, 6.2 Hz, 3H), 7.28 – 7.23 (m, 3H), 7.15 (d, J = 7.9 Hz, 2H), 

7.06 (d, J = 8.8 Hz, 1H), 6.86 (d, J = 7.7 Hz, 2H), 6.34 (s, 1H), 5.24 (s, 1H), 3.77 (s, 

3H); 1H NMR spectrum is consistent with literature reports.  

28) 1-(phenyl(p-tolyl)methyl)naphthalen-2-ol (4n)  

The general procedure was followed using 1o (115.3 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2c (83.2 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.3, 

PE/DCM = 2:1). After purification by column chromatography (PE/DCM = 3:1), 4n 

(102.4 mg, 79%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.98 

(d, J = 8.6 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.73 (d, J = 8.9 Hz, 1H), 7.40 (t, J = 7.7 

Hz, 1H), 7.32 (q, J = 7.4 Hz, 3H), 7.28 – 7.23 (m, 3H), 7.13 (s, 3H), 7.06 (d, J = 8.9 Hz, 

1H), 6.36 (s, 1H), 5.20 (s, 1H), 2.32 (s, 3H); 1H NMR spectrum is consistent with 

literature reports.  

29) 1-benzhydrylnaphthalen-2-ol (4o)1 

The general procedure was followed using 1o (115.3 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2d (77.6 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.4, PE/DCM = 2:1). After 

purification by column chromatography (PE/DCM = 3:1), 4o (97.9 mg, 73%) was 

obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.98 (d, J = 8.7 Hz, 1H), 
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7.39 (t, J = 8.2 Hz, 2H), 7.35 – 7.22 (m, 12H), 7.08 – 7.03 (m, 1H), 6.41 (s, 1H), 5.17 

(s, 1H); 1H NMR spectrum is consistent with literature reports. 

30) 1-((4-bromophenyl)(phenyl)methyl)naphthalen-2-ol (4p) 

The general procedure was followed using 1o (115.3 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2e (108.8 

mg, 0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.35, 

PE/DCM = 2:1). After purification by column chromatography (PE/DCM = 3:1), 4p 

(134.4 mg, 87%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.92 

(d, J = 8.7 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.73 (d, J = 8.9 Hz, 1H), 7.42 (d, J = 6.8 

Hz, 2H), 7.39 (d, J = 8.6 Hz, 1H), 7.34 – 7.29 (m, 3H), 7.27 (d, J = 6.3 Hz, 1H), 7.21 

(d, J = 7.2 Hz, 2H), 7.13 (d, J = 7.4 Hz, 2H), 7.05 (d, J = 8.8 Hz, 1H), 6.35 (s, 1H), 5.05 

(s, 1H); 13C{1H} NMR (126 MHz, CDCl3) δ 152.5, 141.4, 140.5, 133.2, 132.0, 130.8, 

129.9, 129.6, 129.2, 128.9, 128.8, 127.4, 126.9, 123.3, 122.7, 121.0, 119.8, 119.7, 47.9; 

HRMS (ESI-TOF) m/z: [M+Na]+ calculated for C23H15BrNaO 409.0198, found 

409.0191. 

31) 1-((3-chlorophenyl)(phenyl)methyl)naphthalen-2-ol (4q) 

The general procedure was followed using 1o (115.3 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2f (91.2 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.3, 

PE/DCM = 2:1). After purification by column chromatography (PE/DCM = 3:1), 4q 

(93.6 mg, 68%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.93 

(d, J = 8.6 Hz, 1H), 7.79 (d, J = 8.0 Hz, 1H), 7.75 (d, J = 8.9 Hz, 1H), 7.42 (t, J = 7.7 

Hz, 1H), 7.36 – 7.31 (m, 3H), 7.30 – 7.20 (m, 6H), 7.16 – 7.13 (m, 1H), 7.07 (d, J = 8.8 

Hz, 1H), 6.38 (s, 1H), 5.06 (s, 1H); 13C NMR (126 MHz, CDCl3) δ 152.6, 143.7, 141.2, 

134.9, 133.3, 130.1, 129.9, 129.6, 129.3, 129.2, 128.9, 128.8, 127.4, 127.3, 127.2, 126.9, 

123.3, 122.7, 119.7, 119.6, 48.2; HRMS (ESI-TOF) m/z: [M+Na]+ calculated for 

C23H17ClNaO 367.0860, found 367.0842.  
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32) 1-((2-chlorophenyl)(phenyl)methyl)naphthalen-2-ol (4r) 

The general procedure was followed using 1o (115.3 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2g (91.2 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.3, PE/DCM = 2:1). After 

purification by column chromatography (PE/DCM = 3:1), 4r (112.9 

mg, 82%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.90 (d, J 

= 8.7 Hz, 1H), 7.76 (d, J = 8.1 Hz, 1H), 7.73 (d, J = 8.9 Hz, 1H), 7.46 (d, J = 8.0 Hz, 

1H), 7.44 – 7.39 (m, 1H), 7.34 – 7.26 (m, 5H)), 7.15 – 7.11 (m, 3H), 7.05 (dd, J = 8.9, 

1.5 Hz, 1H), 6.71 (s, 1H), 5.16 (s, 1H); 13C{1H} NMR (126 MHz, CDCl3) δ 153.2, 

140.7, 138.5, 134.6, 133.4, 1307, 130.0, 129.9, 129.6, 129.5, 128.7, 128.6, 128.5, 127.6, 

127.5, 127.1, 123.3, 122.6, 119.8, 119.2, 46.2; HRMS (ESI-TOF) m/z: [M+Na]+ 

calculated for C22H17ClNaO2Se 450.9980, found 450.9961. 

33) 1-((4-ethoxyphenyl)(4-(trifluoromethyl)phenyl)methyl)naphthalen-2-ol (4s) 

The general procedure was followed using 1o (115.3 mg, 

0.8 mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 

mol%), (PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) 

and 2h (122.5 mg, 0.4 mmol, 1.0 equiv) at room 

temperature, TLC (Rf = 0.25, PE/DCM = 2:1). After 

purification by column chromatography (PE/DCM = 3:1), 4s (135.1 mg, 80%) was 

obtained as white semi-solid. 1H NMR (500 MHz, CDCl3)
 1H NMR (500 MHz, 

Chloroform-d) δ 7.96 – 7.88 (m, 1H), 7.79 (dd, J = 8.3, 4.1 Hz, 1H), 7.75 (dd, J = 8.9, 

3.8 Hz, 1H), 7.56 (dd, J = 8.2, 4.2 Hz, 2H), 7.45 – 7.37 (m, 3H), 7.33 (t, J = 7.4 Hz, 

1H), 7.15 – 7.03 (m, 3H), 6.87 (dq, J = 8.7, 2.7, 2.1 Hz, 2H), 6.40 (s, 1H), 5.15 (s, 1H), 

4.01 (q, J = 7.0 Hz, 2H), 1.40 (t, J = 7.0 Hz, 3H); 13C{1H} NMR (126 MHz, CDCl3) δ 

158.3, 152.6, 146.1, 133.2, 132.6, 129.9, 129.9, 129.7, 129.7, 128.8 (q, J = 31.8 Hz), 

126.9, 125.8 (q, J = 3.8 Hz), 124.3 (q, J = 271.6 Hz), 123.3, 123.1, 122.6, 119.7, 119.7, 

115.3, 63.5, 47.5, 14.8; HRMS (ESI-TOF) m/z: [M-H]- calculated for C26H20F3O2 

421.1421, found 421.1432.  
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34) 1-(phenyl(thiophen-2-yl)methyl)naphthalen-2-ol (4t) 

The general procedure was followed using 1o (115.3 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2i (80.4 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.4, PE/DCM = 2:1). After 

purification by column chromatography (PE/DCM = 3:1), 4t (93.6 

mg, 74%) was obtained as white semi-solid. 1H NMR (500 MHz, CDCl3) δ 7.97 (d, J 

= 8.6 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.74 (d, J = 8.8 Hz, 1H), 7.41 (d, J = 7.1 Hz, 

1H), 7.37 – 7.31 (m, 5H), 7.28 (d, J = 4.8 Hz, 2H), 7.09 (d, J = 8.8 Hz, 1H), 6.96 – 6.92 

(m, 1H), 6.83 (d, J = 3.3 Hz, 1H), 6.56 (s, 1H), 5.50 (s, 1H); 13C{1H} NMR (126 MHz, 

CDCl3) δ 152.8, 146.0, 141.4, 132.8, 129.9, 129.5, 129.0, 128.8, 128.4, 127.4, 127.0, 

127.0, 126.9, 126.0, 123.3, 122.5, 119.9, 119.8, 43.8; HRMS (ESI-TOF) m/z: [M-H]- 

calculated for C21H15OS 315.0849, found 315.0853. 

35) 1-chloro-4-((4-methoxyphenyl)(phenyl)methyl)benzene (5a)3 

The general procedure was followed using 1u (86.4 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.6, PE/EtOAc = 50:1). After 

purification by column chromatography (PE/EtOAc = 80:1), 5a (99.8 mg, 81%) was 

obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.28 – 7.18 (m, 5H), 7.08 (d, J 

= 7.4 Hz, 2H), 7.03 (d, J = 8.1 Hz, 2H), 6.99 (d, J = 8.3 Hz, 2H), 6.82 (d, J = 8.4 Hz, 

2H), 5.46 (s, 1H), 3.77 (s, 3H); 1H NMR spectrum is consistent with literature reports. 

36) 4-((4-chlorophenyl)(phenyl)methyl)-1,2-dimethoxybenzene (5b)5 

The general procedure was followed using 1v (110.5 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.5, PE/EtOAc = 50:1). After 

purification by column chromatography (PE/EtOAc = 80:1), 5a (94.7 mg, 70%) was 

obtained as white solid; m .p. 75.4-77.1 oC. 1H NMR (500 MHz, CDCl3) δ 7.31 – 7.20 
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(m, 5H), 7.09 (d, J = 7.6 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H), 6.78 (d, J = 8.2 Hz, 1H), 

6.63 (s, 1H), 6.57 (d, J = 8.1 Hz, 1H), 5.46 (s, 1H), 3.85 (s, 3H), 3.76 (s, 3H); 1H NMR 

spectrum is consistent with literature reports. 

37) 1-((4-chlorophenyl)(phenyl)methyl)-2,4-dimethoxybenzene (5c) 

The general procedure was followed using 1w (110.5 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 

equiv) at room temperature, TLC (Rf = 0.5, PE/EtOAc = 50:1). After 

purification by column chromatography (PE/EtOAc = 80:1), 5c(105.5 mg, 78%) was 

obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.27 – 7.17 (m, 5H), 7.05 (d, J 

= 8.0 Hz, 2H), 7.00 (d, J = 6.5 Hz, 2H), 6.69 (d, J = 8.5 Hz, 1H), 6.46 (s, 1H), 6.39 (d, 

J = 8.4 Hz, 1H), 5.78 (s, 1H), 3.78 (s, 3H), 3.68 (s, 3H); 13C{1H} NMR (126 MHz, 

CDCl3) δ 159.6, 157.9, 143.7, 142.8, 131.7, 130.7, 130.6, 129.3, 128.2, 126.1, 124.7, 

103.8, 98.7, 55.5, 55.3, 48.6; HRMS (ESI-TOF) m/z: [M+Na]+ calculated for 

C21H19ClNaO2 361.0966, found 361.0957.  

38) 2-((4-chlorophenyl)(phenyl)methyl)-1,3,5-trimethoxybenzene (5d)6 

The general procedure was followed using 1x (134.5 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.43, 

PE/EtOAc = 50:1). After purification by column chromatography (PE/EtOAc = 80:1), 

5d (119.3 mg, 81%) was obtained as white solid; m. p. 103.2-104.5 oC. 1H NMR (500 

MHz, CDCl3): δ 7.25–7.20 (m, 2H), 7.19–7.14 (m, 5H), 7.13–7.09 (m, 2H), 6.14 (s, 

2H), 6.00 (s, 1H), 3.80 (s, 3H), 3.59 (s, 6H). 1H NMR spectrum is consistent with 

literature reports.  

39) 5-((4-chlorophenyl)(phenyl)methyl)-2-methoxy-1,1'-biphenyl (5e) 

The general procedure was followed using 1y (136.2 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), (PhO)2POOH 

(10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 0.4 mmol, 1.0 
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equiv) at room temperature, TLC (Rf = 0.5, PE/EtOAc = 50:1). After purification by 

column chromatography (PE/EtOAc = 80:1), 5e (116.8 mg, 76%) was obtained as 

colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.55 (d, J = 7.4 Hz, 2H), 7.45 (t, J = 6.6 

Hz, 2H), 7.40 – 7.31 (m, 6H), 7.21 (d, J = 7.3 Hz, 2H), 7.16 (d, J = 7.8 Hz, 3H), 7.08 

(d, J = 8.5 Hz, 1H), 6.98 (dd, J = 8.5, 2.3 Hz, 1H), 5.59 (s, 1H), 3.87 (s, 3H); 13C{1H} 

NMR (126 MHz, CDCl3) δ 155.1, 143.6, 142.7, 138.3, 135.7, 132.1, 131.8, 130.7, 130.6 

129.5, 129.3, 129.2, 128.4, 127.9, 126.9, 126.5, 111.1, 55.6, 55.5; HRMS (ESI-TOF) 

m/z: [M+Na]+ calculated for C26H21ClNaO 407.1173, found 407.1160.  

40) 1-((4-chlorophenyl)(phenyl)methyl)-2-methoxynaphthalene (5f)2 

The general procedure was followed using 1z (126.6 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2b (91.3 mg, 

0.4 mmol, 1.0 equiv) at room temperature, TLC (Rf = 0.5, PE/EtOAc 

= 50:1). After purification by column chromatography (PE/EtOAc = 80:1), 5f (103.1 

mg, 72%) was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.89 – 7.85 (m, 

1H), 7.81 (d, J = 9.0 Hz, 1H), 7.80 – 7.76 (m, 1H), 7.33 – 7.27 (m, 3H), 7.26 – 7.21 (m, 

2H), 7.21 – 7.16 (m, 5H), 7.14 (d, J = 8.3 Hz, 2H), 6.49 (s, 1H), 3.60 (s, 3H); 1H NMR 

spectrum is consistent with literature reports.   

41) 4-((4-methoxyphenyl)(phenyl)methyl)-N,N-dimethylaniline (5g)7 

The general procedure was followed using 1aa (96.9 mg, 0.8 mmol, 

2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.6 mg, 

0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.4, PE/EtOAc = 50:1). 

After purification by column chromatography (PE/EtOAc = 80:1), 5g (96.4 mg, 76%) 

was obtained as colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.25 (d, J = 7.5 Hz, 2H), 

7.20 – 7.15 (m, 1H), 7.11 (d, J = 7.3 Hz, 2H), 7.03 (d, J = 8.6 Hz, 2H), 6.96 (d, J = 8.6 

Hz, 2H), 6.81 (d, J = 8.6 Hz, 2H), 6.66 (d, J = 8.5 Hz, 2H), 5.41 (s, 1H), 3.77 (s, 3H), 

2.91 (s, 6H); 1H NMR spectrum is consistent with literature reports. 

42) 3-((4-methoxyphenyl)(phenyl)methyl)-1H-indole (5h)2 
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The general procedure was followed using 1ab (93.6 mg, 0.8 

mmol, 2.0 equiv), Bi(OTf)3 (13.1 mg, 0.02 mmol, 5.0 mol%), 

(PhO)2POOH (10.0 mg, 0.04 mmol, 10.0 mol%) and 2a (89.6 

mg, 0.4 mmol, 1.0 equiv) at 40 oC, TLC (Rf = 0.5, PE/EtOAc = 

30:1). After purification by column chromatography 

(PE/EtOAc = 50:1), 5h (102.6 mg, 81%) was obtained as colorless oil. 1H NMR (500 

MHz, CDCl3) δ 7.91 (br, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.27 – 7.11 (m, 9H), 6.98 (t, J 

= 7.5 Hz, 1H), 6.81 (d, J = 8.3 Hz, 2H), 6.54 (s, 1H), 5.61 (s, 1H), 3.77 (s, 3H); 1H 

NMR spectrum is consistent with literature reports.  
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4. Gram scale reaction and synthetic spplication 

4.1 Gram scale preparation of 6e 

 

naphthol 1o (1.4 g, 10.0 mmol, 2.0 equiv), Bi(OTf)3 (32.8 mg, 0.05 mmol, 1.0 mol%) 

and (PhO)2POOH (25.0 mg, 0.10 mmol, 2.0 mol%) were introduced into a dried glass 

tube under Argon protection, and add 5 mL dry hexane and 5 mL dry toluene as solvent, 

then the diazo 2e (1.4 g, 5.0 mmol, 1.0 equiv) was dissolved in 10 ml of hexane and 

add dropwise in 10 min at room temperature. After the addition, continue to react for 5 

minute consumed diazo completely determined by TLC analysis. The mixture was 

purified by column chromatography on silica gel using PE/DCM = 3:1 as the eluent 

and concentrated to obtain the product 4p (1.6 g, 85%). 

4.2 Synthetic Application 

 

4p (154.4 mg, 0.4 mmol, 1.0 equiv), Pd(PPh3)2Cl2 (14.0 mg, 0.02 mmol, 5 mol%), CuI 

(3.8 mg, 0.02 mmol, 5 mol%) and trimethylsilylacetylene (78.6 mg, 0.8 mmol, 2.0 

equiv) were introduced into a 25 mL dried Schlenk tube under N2 protection. Then add 

2mL dry Et3N as solvent and react at 80 oC for 3 hours. Consumed completely 

determined by TLC analysis (Rf = 0.52, PE/EtOAc = 20:1). Concentrate the solvent and 

then the mixture was purified by column chromatography on silica gel using PE/EtOAc 

(30:1) as the eluent and concentrated to obtain the product 6 (121.8 mg, 75%) as 

colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.97 (d, J = 8.6 Hz, 1H), 7.83 (d, J = 8.0 

Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.49 – 7.42 (m, 3H), 7.39 – 7.34 (m, 3H), 7.34 – 7.31 

(m,, 1H), 7.29 – 7.22 (m, 4H), 7.10 (d, J = 8.9 Hz, 1H), 6.43 (s, 1H), 5.12 (s, 1H), 0.29 

(s, 9H); 13C NMR (126 MHz, CDCl3) δ 152.6, 142.2, 141.3, 133.3, 132.6, 132.0, 130.8, 
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129.8, 129.2, 128.9, 128.7, 127.3, 126.9, 123.3, 122.8, 121.9, 119.8, 119.7, 104.7, 94.5, 

48.4. HRMS (ESI-TOF) m/z: [M+Na]+ calculated for C28H26NaOSi 429.1645, found 

429.1647.  

 

4p (154.4 mg, 0.4 mmol, 1.0 equiv), Pd(PPh3)4 (46.2 mg, 0.04 mmol, 10 mol%), 

Na2CO3 (84.8 mg, 0.8 mmol, 2.0 equiv) and phenylboronic acid (91.2 mg, 0.6 mmol, 

1.5 equiv) were introduced into a 25mL dried Schlenk tube under N2 protection. Then 

add 4.0 mL solvent (toluene: H2O = 1:1) and react at 100oC in oil bath for 4 hours. 

Consumed completely determined by TLC analysis (Rf = 0.23, PE/EtOAc = 10:1). 

Concentrate the solvent and then the mixture was purified by column chromatography 

on silica gel using PE/EtOAc (10:1) as the eluent and concentrated to obtain the product 

7 (131.5 mg, 79%) as colorless oil; 1H NMR (500 MHz, CDCl3) δ 8.01 (d, J = 8.7 Hz, 

1H), 7.78 (d, J = 8.1 Hz, 1H), 7.74 (d, J = 8.8 Hz, 1H), 7.50 (dd, J = 8.2, 5.7 Hz, 4H), 

7.44 – 7.39 (m, 1H), 7.36 – 7.30 (m, 3H), 7.29 (d, J = 8.1 Hz, 5H), 7.08 (d, J = 8.8 Hz, 

1H), 6.94 (d, J = 8.4 Hz, 2H), 6.43 (s, 1H), 5.23 (s, 1H), 3.82 (s, 3H); 13C NMR (126 

MHz, CDCl3) δ 159.2, 152.8, 141.6, 139.8, 139.6, 129.7, 129.6, 129.4, 129.2, 129.0, 

128.7, 128.0, 127.3, 127.2, 126.9, 123.2, 122.8, 120.1, 119.8, 114.2, 55.3, 48.2. HRMS 

(ESI-TOF) m/z: [M+Na]+ calculated for C30H24NaO2 439.1669, found 439.1678. 

 

 

4p (154.4 mg, 0.4 mmol, 1.0 equiv), nPrI (101.9mg,  0.6 mmol, 1.5 equiv) and Cs2CO3 

(46.2 mg, 0.8 mmol, 2.0 equiv) were introduced into a 50 mL glass bottle under air. 

Then add 2.0 mL DMF and react at r.t. for 6 hours. Consumed completely determined 
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by TLC analysis (Rf = 0.4, PE/EtOAc = 20:1). Concentrate the solvent and then the 

mixture was purified by column chromatography on silica gel using PE/EtOAc (40:1) 

as the eluent and concentrated to obtain the product 8 (170.3 mg, 99%) as colorless oil; 

1H NMR (500 MHz, CDCl3) δ 7.85 (d, J = 9.4 Hz, 1H), 7.80 – 7.75 (m, 2H), 7.33 (d, J 

= 8.5 Hz, 2H), 7.30 – 7.26 (m, 3H), 7.25 – 7.14 (m, 5H), 7.09 (d, J = 8.4 Hz, 2H), 6.49 

(s, 1H), 3.83 (t, J = 6.6 Hz, 2H), 1.50 (h, J = 7.0 Hz, 2H), 0.86 (t, J = 7.4 Hz, 3H); 13C 

NMR (126 MHz, CDCl3) δ 154.72, 142.90, 142.79, 133.19, 131.00, 130.89, 129.65, 

129.33, 129.00, 128.67, 128.11, 126.22, 125.95, 124.41, 124.29, 123.13, 114.99, 70.82, 

47.20, 22.59, 10.55. HRMS (ESI-TOF) m/z: [M+Na]+ calculated for C26H23BrNaO 

453.0824, found 453.0838.  

 

3a (132.8mg, 0.4 mmol, 1.0 equiv), AcCl (62.8mg, 0.8 mmol, 2.0 equiv) and Et3N (80.9 

mg, 0.8 mmol, 2.0 equiv) were introduced into a 50 mL glass bottle under air. Then add 

2.0 mL DCM and react at r.t. for 3 hours. Consumed completely determined by TLC 

analysis (Rf = 0.5, PE/EtOAc = 20:1). Concentrate the solvent and then the mixture was 

purified by column chromatography on silica gel using PE/EtOAc (20:1) as the eluent 

and concentrated to obtain the product 9 (150.5 mg, 95%) as colorless oil; 1H NMR 

(500 MHz, CDCl3) δ 7.30 (t, J = 7.5 Hz, 2H), 7.23 (t, J = 7.3 Hz, 1H), 7.16 – 7.09 (m, 

4H), 7.01 (dd, J = 11.1, 8.5 Hz, 4H), 6.85 (d, J = 8.7 Hz, 2H), 5.53 (s, 1H), 4.99 (hept, 

J = 6.8 Hz, 1H), 3.79 (s, 3H), 1.75 (s, 4H), 1.04 (d, J = 6.8 Hz, 6H); 13C NMR (126 

MHz, CDCl3) δ 170.04, 158.17, 144.34, 143.72, 137.30, 135.53, 130.25, 130.05, 129.90, 

129.24, 128.40, 126.45, 113.79, 55.55, 55.20, 45.73, 23.54, 20.99; HRMS (ESI-TOF) 

m/z: [M+Na]+ calculated for C25H27NNaO2 396.1939, found 396.1942.  
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