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General information 

1H NMR, 19F NMR and 13C NMR spectra were measured on a 400 MHz spectrometer, 

using CDCl3 or DMSO-d6 as the solvent with tetramethylsilane (TMS) as the internal 

standard at room temperature. Chemical shifts (δ) are given in ppm relative to TMS, 

the coupling constants J are given in Hz. HRMS were obtained in the ESI mode. All 

reactions were carried out under air atmosphere unless otherwise noted. All solvents 

were obtained from commercial suppliers. Reactions were monitored by thin-layer 

chromatography (TLC) on silica gel plates (GF254), and analytical TLC was 

performed on precoated, glass-backed silica gel plates. The products were purified by 

Biotage Isolera™ Spektra Systems and petroleum ether/EtOAc solvent systems. All 

reagents and solvents were obtained from commercial sources and used without 

further purification. p-QMs 1 were prepared according to the literature [1].  

Microwave irradiation experiments  

All microwave irradiation experiments were carried out in a Biotage® Initiator 

Classic microwave apparatus with continuous irradiation power from 0 to 400 W with 

utilization of the standard absorbance level of 250 W maximum power. The reactions 

were carried out in 10 mL glass tubes, sealed with microwave cavity. The reaction 

was irradiated at a required ceiling temperature using maximum power for the 

stipulated time. Then it was cooled to 50 °C with gas jet cooling. 

Gram-scale reaction to synthesis of diarylmethyl sulfone 3b 

To an oven-dried glass tube (25 mL) equipped with a magnetic stirring bar, 1b (3 

mmol, 0.925 g), 2a (2.0 equiv, 6 mmol, 1.171 g), Cs2CO3 (2.0 equiv, 6 mmol, 1.955 g), 

ZnI2 (0.2 equiv, 0.6 mmol, 191 mg), and 15 mL THF (syringe) were added. The tube 

was placed in a Biotage® Initiator Classic microwave apparatus, and the resulting 

solution was stirred under microwave irradiation at 90 °C for 10 min and monitored 

by TLC. After the reaction was finished, the mixture was concentrated under vacuum 

to remove THF, and the residue was purified by chromatography on silica gel (EA/PE 

1:10) to afford 1.28 g of product 3b (92% yield) as colorless oil. 

Gram-scale reaction to synthesis of isonitrile diarylmethane 4b 
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To an oven-dried glass tube (25 mL) equipped with a magnetic stirring bar, 1b (3 

mmol, 0.925 g), 2a (2.0 equiv, 6 mmol, 1.171 g), DBU (0.3 equiv, 0.9 mmol, 135 µL), 

and 15 mL MeCN (syringe) were added and the resulting solution was stirred at 80 °C 

for 10 h and monitored by TLC. After the reaction was finished, the mixture was 

concentrated under vacuum to remove MeCN, and the residue was purified by 

chromatography on silica gel (EA/PE 1:10) to afford 1.33 gof product 4b (88% yield) 

as yellow solid. 

General reaction procedure for the synthesis of difluorinated diarylmethane 5 in 

a manner analogous to [2]. 

In an oven-dried glass tube, 3b (0.2 mmol, 93 mg, 1.0 equiv), α-difluorinated 

gem-diols (0.3 mmol, 96 mg, 1.5 equiv), DIPEA (0.4 mmol, 70 µL, 2.0 equiv), 

Cu(OAc)2 (0.04 mmol, 8 mg, 0.2 equiv) were dissolved in THF (2 mL) and the 

reaction mixture was sealed and heated under microwave irradiation at 100 °C for 30 

min and monitored by TLC until starting material was consumed. Then, the reaction 

mixture was concentrated under reduced pressure followed by column 

chromatography over silica gel using petroleum/EtOAc (0 to 5%) as eluent to afford 

the desired product 5, 85 mg, 83% yield. Compound 5 is known [2]. 

General reaction procedure for the synthesis of diarylmethane 6 

Diarylmethyl sulfone 3b (0.2 mmol, 93 mg, 1.0 equiv) was added to a mixture of 

K2HPO4 (0.2 mmol, 35 mg, 1 equiv), 1H-indole-2-carboxylic acid (0.3 mmol, 48 mg, 

1.5 equiv), PPh3 (0.24 mmol, 63 mg, 1.2 equiv) and Ir[dF(CF3)ppy]2dtbbpy)PF6 

(0.002 mmol, 2.2 mg, 0.01 equiv) with DCM (1.6 mL)/H2O (0.4 mL) in a 10 mL glass 

vial equipped with a magnetic stirring bar and a nitrogen inlet. The mixture was 

degassed by three cycles of freeze–pump thaw and then placed in the irradiation 

apparatus equipped with a 24 W blue light emitting diode (LED) strip. The resulting 

mixture was stirred at room temperature for 16 h. The crude product was purified by 

column chromatography (silica gel, EtOAc/n-hexane 1:10) to afford the desired 

product 6 (76mg, 84% yield). 
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General reaction procedure for the synthesis of diarylmethane 7 

Diarylmethyl sulfone 3b (0.2 mmol, 93 mg, 1.0 equiv) was added to a mixture of 

K2HPO4 (0.2 mmol, 35 mg, 1 equiv), benzoic acid (0.3 mmol, 37 mg, 1.5 equiv), PPh3 

(0.24 mmol, 63 mg, 1.2 equiv) and Ir[dF(CF3)ppy]2dtbbpy)PF6 (0.002 mmol, 2.2 mg, 

0.01 equiv) with DCM (1.6 mL)/H2O (0.4 mL) in the 10 mL glass vial equipped with 

a magnetic stirring bar and a nitrogen inlet. The mixture was degassed by three cycles 

of freeze–pump thaw and then placed in the irradiation apparatus equipped with a 24 

W blue light emitting diode (LED) strip. The resulting mixture was stirred at room 

temperature for 16 h. The crude product was purified by column chromatography 

(silica gel, EtOAc/n-hexane 1:10) to afford the desired product 7 (71 mg, 86% yield). 

2,6-Di-tert-butyl-4-(phenyl(tosyl)methyl)phenol (3a) [3] 

94% yield; 1H NMR (400 MHz, CDCl3) δ 7.55 (dd, J = 7.8, 1.5 Hz, 2H), 

7.35 (d, J = 8.2 Hz, 2H), 7.26 (d, J = 7.8 Hz, 2H), 7.09 (s, 2H), 7.06 (d, 

J = 8.1 Hz, 2H), 5.15 (s, 1H), 5.10 (s, 1H), 2.29 (s, 3H), 1.28 (s, 18H); 

13C NMR (100 MHz, CDCl3) δ 154.1, 144.0, 135.8, 135.6, 133.6, 130.0, 

129.1 (d, J = 1.7 Hz), 128.7, 128.4, 127.1, 123.4, 76.8, 34.3, 30.1, 21.5. HRMS: m/z 

calcd for C28H35O3S+ (M+H)+ 451.2301, found m/z 451.2309.  

 

2,6-Di-tert-butyl-4-(p-tolyl(tosyl)methyl)phenol (3b) [3] 

86% yield; 1H NMR (400 MHz, CDCl3) δ 7.51 (d, J = 8.1 Hz, 2H), 

7.42 (d, J = 8.2 Hz, 2H), 7.18 – 7.11 (m, 6H), 5.20 (s, 1H), 5.13 (s, 

1H), 2.36 (s, 3H), 2.33 (s, 3H), 1.35 (s, 18H); 13C NMR (100 MHz, 

CDCl3) δ 154.0, 143.9, 138.3, 135.8, 135.7, 130.4, 129.8, 129.4, 

129.1 (d, J = 5.2 Hz), 127.0, 123.6, 76.6, 34.3, 30.1, 21.5, 21.2. HRMS: m/z calcd for 

C29H37O3S+ (M+H)+ 465.2458, found m/z 465.2452.  

 

2,6-Di-tert-butyl-4-((4-methoxyphenyl)(tosyl)methyl)phenol (3c) [3] 

88% yield; 1H NMR (400 MHz, CDCl3) δ 7.46 (d, J = 8.6 Hz, 2H), 

7.35 (d, J = 8.2 Hz, 2H), 7.09 – 7.03 (m, 4H), 6.80 (d, J = 8.8 Hz, 
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2H), 5.14 (d, J = 1.2 Hz, 1H), 5.06 (s, 1H), 3.72 (s, 3H), 2.29 (s, 3H), 1.28 (s, 18H); 

13C NMR (100 MHz, CDCl3) δ 159.7, 154.0, 143.9, 135.8, 135.7, 131.2, 129.1, 127.0, 

125.4, 123.7, 114.1, 76.2, 55.3, 34.3, 30.1, 21.5. HRMS: m/z calcd for C29H37O4S+ 

(M+H)+ 481.2407, found m/z 481.2411. 

 

2,6-Di-tert-butyl-4-((4-(tert-butyl)phenyl)(tosyl)methyl)phenol (3d) 

85% yield; 1H NMR (400 MHz, CDCl3) δ 7.49 (d, J = 8.0 Hz, 2H), 

7.36 – 7.25 (m, 4H), 7.07 (s, 2H), 7.04 (d, J = 7.1 Hz, 2H), 5.12 (s, 

1H), 5.06 (s, 1H), 2.28 (s, 3H), 1.27 (s, 18H), 1.23 (s, 9H); 13C 

NMR (100 MHz, CDCl3) δ 154.0, 151.4, 143.9, 135.8, 135.6, 130.2, 

129.7, 129.0 (d, J = 12.6 Hz), 127.1, 125.7, 123.7, 76.7, 34.6, 34.3, 31.3, 30.1, 21.5. 

HRMS: m/z calcd for C32H43O3S+ (M+H)+ 507.2927, found m/z 507.2919. 

 

2,6-Di-tert-butyl-4-((2-methoxyphenyl)(tosyl)methyl)phenol (3e) [3] 

89% yield;1H NMR (400 MHz, CDCl3) δ 8.14 (dd, J = 7.8, 1.6 Hz, 1H), 

7.44 (d, J = 8.2 Hz, 2H), 7.28 – 7.26 (m, 1H), 7.22 (s, 2H), 7.13 (d, J = 

8.1 Hz, 2H), 7.07 – 7.02 (m, 1H), 6.73 (d, J = 7.9 Hz, 1H), 5.93 (s, 1H), 

5.20 (s, 1H), 3.60 (s, 3H), 2.36 (s, 3H), 1.36 (s, 18H); 13C NMR (100 

MHz, CDCl3) δ 156.9, 154.0, 143.7, 136.1, 135.6, 129.8, 129.4, 129.1, 128.9, 127.4, 

123.4, 122.4, 120.7, 110.7, 66.9, 55.5, 34.3, 30.1, 21.5. HRMS: m/z calcd for 

C29H37O4S+ (M+H)+ 481.2407, found m/z 481.2413. 

 

2,6-Di-tert-butyl-4-((4-chlorophenyl)(tosyl)methyl)phenol (3f) [3] 

83% yield; 1H NMR (400 MHz, CDCl3) δ 7.50 (d, J = 8.4 Hz, 2H), 

7.34 (d, J = 8.1 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 7.07 (d, J = 8.1 

Hz, 2H), 7.02 (s, 2H), 5.18 (s, 1H), 5.08 (s, 1H), 2.28 (s, 3H), 1.27 

(s, 18H) ppm; 13C NMR (100 MHz, CDCl3) δ 154.2, 144.3, 136.0, 

135.3, 134.5, 132.1, 131.3, 129.2, 129.1, 128.9, 127.0, 123.0, 76.0, 34.3, 30.1, 21.6 

ppm; HRMS: m/z calcd for C28H34ClO3S+ (M+H)+ 485.1912, found m/z 485.1915. 
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4-((2-Bromophenyl)(tosyl)methyl)-2,6-di-tert-butylphenol (3g) [3] 

81% yield; 1H NMR (400 MHz, CDCl3) δ 8.40 (d, J = 7.5 Hz, 1H), 

7.48 (dd, J = 20.1, 7.8 Hz, 4H), 7.28–7.06 (m, 5H), 5.94 (s, 1H), 5.29 (s, 

1H), 2.40 (s, 3H), 1.39 (s, 18H) ppm; 13C NMR (101 MHz, CDCl3) δ 

154.2, 144.4, 135.9, 135.6, 133.8, 133.2, 130.1, 129.7, 129.2, 129.0, 

127.8, 127.2, 126.0, 122.4, 73.9, 34.3, 30.1, 21.6 ppm; HRMS: m/z calcd for 

C28H34BrO3S+ (M+H)+ 529.1407, found m/z 529.1403. 

 

2,6-Di-tert-butyl-4-((3,4-dichlorophenyl)(tosyl)methyl)phenol (3h) 

85% yield; 1H NMR (400 MHz, CDCl3) δ 7.67 (d, J = 2.1 Hz, 1H), 

7.57 (dd, J = 8.4, 2.2 Hz, 1H), 7.43 (dd, J = 11.3, 4.9 Hz, 3H), 7.16 

(d, J = 8.0 Hz, 2H), 7.05 (s, 2H), 5.27 (s, 1H), 5.11 (s, 1H), 2.38 (s, 

3H), 1.34 (s, 18H); 13C NMR (100 MHz, CDCl3) δ 154.3, 144.6, 

136.1, 135.0, 133.7, 132.8 (d, J = 5.2 Hz), 132.0, 130.5, 129.3, 129.1, 129.0, 126.9, 

122.5, 75.5, 34.3, 30.1, 21.6. HRMS: m/z calcd for C28H33Cl2O3S+ (M+H)+ 519.1522, 

found m/z 519.1531. 

 

2,6-Di-tert-butyl-4-(tosyl(4-(trifluoromethyl)phenyl)methyl)phenol (3i) [3] 

88% yield; 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.1 Hz, 2H), 

7.62 (d, J = 8.2 Hz, 2H), 7.42 (d, J = 8.1 Hz, 2H), 7.15 (d, J = 8.0 

Hz, 2H), 7.09 (s, 2H), 5.26 (s, 1H), 5.22 (s, 1H), 2.38 (s, 3H), 1.34 

(s, 18H); 13C NMR (100 MHz, CDCl3) δ 154.3, 144.5, 137.6, 136.1, 

135.1, 130.3, 129.2, 129.1, 127.0, 125.6 (d, J = 3.7 Hz), 122.7, 76.3, 34.3, 30.1, 21.6; 

19F NMR (377 MHz, CDCl3) δ -62.72 (s). HRMS: m/z calcd for C29H34F3O3S+ 

(M+H)+ 519.2175, found m/z 519.2168. 

 

2,6-Di-tert-butyl-4-(tosyl(3,4,5-trimethoxyphenyl)methyl)phenol (3j)  

86% yield; 1H NMR (400 MHz, CDCl3) δ 7.43 (d, J = 8.2 Hz, 2H), 

7.16 (t, J = 4.0 Hz, 4H), 6.88 (s, 2H), 5.24 (s, 1H), 5.08 (s, 1H), 3.85 
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(s, 6H), 3.83 (s, 3H), 2.37 (s, 3H), 1.35 (s, 18H); 13C NMR (100 MHz, CDCl3) δ 

154.2, 153.12, 144.2, 138.1, 135.8, 135.5, 129.1, 128.7, 127.0, 123.3, 107.2, 60.9, 

56.0, 34.3, 30.1, 21.5. HRMS: m/z calcd for C31H41O6S+ (M+H)+ 541.2618, found m/z 

541.2624. 

 

2,6-Di-tert-butyl-4-((3,4-dimethylphenyl)(tosyl)methyl)phenol (3k) 

91% yield; 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.37 (m, 3H), 7.35 

(s, 1H), 7.12 (dd, J = 6.9, 3.6 Hz, 5H), 5.19 (s, 1H), 5.09 (s, 1H), 

2.36 (s, 3H), 2.23 (s, 6H), 1.34 (s, 18H); 13C NMR (100 MHz, 

CDCl3) δ 154.0, 143.9, 136.9 (d, J = 9.7 Hz), 135.7, 131.3, 130.7, 

129.9, 129.1 (d, J = 12.0 Hz), 127.2, 127.0, 123.8, 76.7, 34.3, 30.1, 21.5, 19.9, 19.5. 

HRMS: m/z calcd for C30H39O3S+ (M+H)+ 479.2614, found m/z 479.2612. 

 

2,6-Di-tert-butyl-4-(naphthalen-2-yl(tosyl)methyl)phenol (3l)  

90% yield; 1H NMR (400 MHz, CDCl3) δ 8.06 (s, 1H), 7.85 – 7.77 (m, 4H), 7.49 – 

7.45 (m, 4H), 7.21 (s, 2H), 7.12 (d, J = 8.0 Hz, 2H), 5.35 (s, 1H), 

5.23 (s, 1H), 2.35 (s, 3H), 1.35 (s, 18H); 13C NMR (100 MHz, 

CDCl3) δ 154.1, 144.1, 135.9, 135.6, 133.2, 133.0, 131.1, 129.6, 

129.1 (d, J = 2.6 Hz), 128.3 (d, J = 5.6 Hz), 127.6, 127.2 (d, J = 2.0 

Hz), 126.5 126.3, 123.5, 76.9, 34.3, 30.1, 21.5. HRMS: m/z calcd for C32H37O3S+ 

(M+H)+ 501.2458, found m/z 501.2453. 

 

2,6-Di-tert-butyl-4-(thiophen-2-yl(tosyl)methyl)phenol (3m)  

87% yield; 1H NMR (400 MHz, DMSO-d6) δ 7.56 (dd, J = 5.1, 1.1 Hz, 

1H), 7.40 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 8.1 Hz, 2H), 7.21 (s, 2H), 

7.17 (d, J = 2.8 Hz, 1H), 7.09 (s, 1H), 7.01 (dd, J = 5.1, 3.6 Hz, 1H), 

6.18 (s, 1H), 2.32 (s, 3H), 1.30 (s, 18H); 13C NMR (100 MHz, 

DMSO-d6) δ 154.6, 144.4, 139.2, 135.2 (d, J = 5.2 Hz), 130.3, 129.5, 129.1, 128.1, 

127.1 (d, J = 8.3 Hz), 124.2, 70.5, 34.9, 30.6, 21.5. HRMS: m/z calcd for C26H33O3S2
+ 

(M+H)+ 457.1866, found m/z 457.1878. 
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2,6-Di-tert-butyl-4-(2-isocyano-1-phenyl-2-tosylethyl)phenol (±-4a) 

82% yield; dr = 1/1, 1H NMR (400 MHz, CDCl3) δ 7.54 (d, J = 8.3 Hz, 

1.25H), 7.48 (d, J = 8.3 Hz, 1H), 7.35 (dd, J = 7.9, 1.4 Hz, 1.38H), 7.26 

(dd, J = 12.6, 4.8 Hz, 2.4H), 7.19 (dd, J = 7.2, 2.1 Hz, 1.65H), 

7.16–7.02 (m, 4.4H), 5.10 (tdd, J = 13.8, 7.8, 5.6 Hz, 2H), 4.76 (dd, J = 

4.6, 1.9 Hz, 1H), 2.32 (d, J = 9.9 Hz, 3H), 1.30 (d, J = 7.2 Hz, 18H) ppm; 13C NMR 

(100 MHz, CDCl3) δ 167.9, 153.6, 153.3, 146.0, 145.9, 139.3, 137.4, 136.3, 135.7, 

132.6, 132.0, 130.2, 129.8, 129.6, 129.5, 129.3, 129.1, 129.0, 128.5, 127.9, 127.8, 

127.6, 127.1, 126.8, 126.3, 124.74, 77.9, 49.8, 49.5, 34.5, 34.4, 30.3, 30.2, 30.1, 21.8 

ppm; HRMS (ESI) m/z calcd for C30H36NO3S+ (M+H)+ 490.2410, found m/z 

490.2416.  

 

2,6-Di-tert-butyl-4-(2-isocyano-1-phenyl-2-tosylethyl)phenol (4a-up) 

1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.3 Hz, 2H), 7.39–7.31 (m, 4H), 7.27 (d, J 

= 7.1 Hz, 1H), 7.20 (d, J = 8.2 Hz, 2H), 7.17 (s, 2H), 5.19 (d, J = 4.9 Hz, 1H), 5.17 (s, 

1H), 4.84 (d, J = 4.9 Hz, 1H), 2.39 (s, 3H), 1.38 (s, 18H) ppm; 13C 

NMR (100 MHz, CDCl3) δ167.9, 153.6, 145.9, 139.3, 135.7, 132.0, 

130.2, 129.5, 129.0, 127.9, 127.6, 126.8, 126.3, 77.9, 49.8, 34.4, 30.2, 

21.8 ppm; HRMS (ESI) m/z calcd for C30H36NO3S+ (M+H)+ 490.2410, 

found m/z 490.2410.  

 

2,6-Di-tert-butyl-4-(2-isocyano-1-phenyl-2-tosylethyl)phenol (4a-down) 

1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 8.3 Hz, 2H), 7.48–7.41 (m, 

2H), 7.29 (ddd, J = 5.5, 4.2, 2.5 Hz, 4H), 7.24 (s, 1H), 7.16 (s, 2H), 

5.19 (s, 1H), 5.14 (d, J = 4.8 Hz, 1H), 4.85 (d, J = 4.8 Hz, 1H), 2.42 (s, 

3H), 1.40 (s, 18H) ppm; 13C NMR (100 MHz, CDCl3) δ167.9, 153.3, 

146.0, 137.4, 136.3, 132.6, 129.8, 129.5, 129.3, 128.5, 127.8, 124.7, 77.22, 49.5, 34.4, 

30.2, 21.8 ppm; HRMS (ESI) m/z calcd for C30H36NO3S+ (M+H)+ 490.2410, found 

m/z 490.2420.  
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2,6-Di-tert-butyl-4-(2-isocyano-1-(p-tolyl)-2-tosylethyl)phenol (4b) 

85% yield; dr = 2/1, 1H NMR (400 MHz, CDCl3) δ 7.58–7.52 (m, 

0.63H), 7.46–7.39 (m, 1.09H), 7.37–7.32 (m, 1.11H), 7.27–7.22 (m, 

0.70H), 7.16 (d, J = 8.4 Hz, 0.75H), 7.12–6.97 (m, 5.87H), 

5.13–4.96 (m, 2.47H), 4.73 (d, J = 4.5 Hz, 0.49H), 2.34-2.23 (m, 

6H), 1.31 (s, 6H), 1.27 (s, 12H) ppm; 13C NMR (100 MHz, CDCl3) δ 167.8, 154.0, 

153.3, 146.0, 144.0, 138.3, 137.5, 136.3, 135.8, 135.7, 134.5, 132.7, 130.5, 129.8, 

129.4, 129.1, 127.1, 124.7, 123.7, 76.6, 49.2, 34.5, 34.3, 30.2, 30.2, 21.8, 21.6, 21.1 

ppm; HRMS: m/z calcd for C31H38NO3S+ (M+H)+ 504.2567, found m/z 504.2568.  

 

2,6-Di-tert-butyl-4-(1-(4-(tert-butyl)phenyl)-2-isocyano-2-tosylethyl)phenol (4c) 

88% yield; dr = 1.7/1, 1H NMR (400 MHz, CDCl3) δ 7.58–7.41 (m, 

2H), 7.36–7.23 (m, 3H), 7.18 (t, J = 3.9 Hz, 1H), 7.13–6.98 (m, 4H), 

5.19–4.99 (m, 2.38H), 4.70 (d, J = 4.4 Hz, 0.51H), 2.39–2.12 (m, 

3H), 1.32-1.27 (m, 18H), 1.22-1.21 (m, 9H) ppm; 13C NMR (100 

MHz, CDCl3) δ 167.9, 154.0, 153.3, 151.4, 150.5, 145.7, 143.9, 136.2, 135.8, 135.6, 

134.2, 132.5, 130.2, 129.9, 129.7, 129.6, 129.1, 129.0, 128.8, 127.0, 125.7, 125.4, 

124.8, 123.7, 77.7, 49.4, 34.6, 34.4, 34.3, 31.4, 31.3, 30.3, 30.2, 30.1, 21.8, 21.5 ppm; 

HRMS: m/z calcd for C34H44NO3S+ (M+H)+ 546.3036, found m/z 546.3043.  

 

2,6-Di-tert-butyl-4-(2-isocyano-1-(2-methoxyphenyl)-2-tosylethyl)phenol (4d) 

79% yield; 1H NMR (400 MHz, CDCl3) δ 7.63 (ddd, J = 11.7, 8.8, 

5.2 Hz, 2.25H), 7.41 (dd, J = 9.9, 5.1 Hz, 2H), 7.29 (d, J = 8.1 Hz, 

1H), 7.14 (dd, J = 8.7, 5.4 Hz, 3.42H), 7.08–6.95 (m, 2.26H)， 

5.25-5.22 (m, 1H), 5.19-5.17 (m, 1H), 5.10-4.90 (m, 1H), 2.44 (s, 

1.16H), 2.37 (s, 1.84H), 1.40 (s, 6.81), 1.36 (s, 11.2H) ppm; 13C NMR (100 MHz, 

CDCl3) δ 168.2, 168.1, 161.6-160.8 (m), 154.2, 153.7, 153.4, 146.3, 146.0, 144.3, 

136.5, 136.0, 135.4, 135.1, 133.1, 132.6, 132.0, 131.7, 131.1, 130.2, 129.9, 129.8, 

129.6, 129.2, 129.1, 127.0, 126.8, 126.2, 124.6, 123.2, 115.6 (q, J = 21.2 Hz), 75.9, 
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49.2, 48.3, 34.5, 34.3, 30.2, 30.1, 21.8, 21.6 ppm; 19F NMR (377 MHz, CDCl3) δ 

-113.3 (s), -114.5 (s). HRMS: m/z calcd for C30H35FNO3S+ (M+H)+ 508.2316, found 

m/z 508.2319.  

 

4-(1-(4-Bromophenyl)-2-isocyano-2-tosylethyl)-2,6-di-tert-butylphenol (4e) 

80% yield; 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 7.7 Hz, 1H), 

7.42 (q, J = 8.3 Hz, 2H), 7.38–7.30 (m, 2H), 7.24–7.20 (m, 1H), 

7.13 (d, J = 7.9 Hz, 1H), 7.07 (d, J = 7.8 Hz, 1H), 7.02 (d, J = 8.8 

Hz, 2H), 5.16 (d, J = 12.8 Hz, 1H), 5.12–5.05 (m, 1H), 5.03–4.64 (m, 

1H), 2.35 (s, 1.35H), 2.28 (s, 1.56H), 1.31 (s, 7.8H), 1.26 (s, 9.42H) ppm; 13C NMR 

(101 MHz, CDCl3) δ 168.3, 168.1, 154.2, 153.7, 153.5, 146.3, 146.1, 136.5, 136.3, 

136.0, 135.3, 132.6, 132.4, 132.0, 131.8, 131.6, 131.6, 131.1, 130.1, 129.9, 129.8, 

129.6, 129.2, 129.1, 127.0, 126.1, 124.6, 122.9, 122.8, 122.0, 76.0, 49.5, 48.5, 34.5, 

34.4, 34.3, 30.2, 30.2, 30.1, 21.8, 21.6 ppm; HRMS: m/z calcd for C30H35BrNO3S+ 

(M+H)+ 568.1516 (100%), C30H35
81BrNO3S+ (M+H)+ 570.1495 (97.3%), found m/z 

570.1495.  

 

2,6-Di-tert-butyl-4-(2-isocyano-2-tosyl-1-(4-(trifluoromethyl)phenyl)ethyl)phenol 

(4f) 

83% yield; 1H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.2 Hz, 1H), 

7.55 (dd, J = 8.1, 5.0 Hz, 2H), 7.51–7.42 (m, 3H), 7.37 (dd, J = 

14.9, 8.3 Hz, 1H), 7.08-7.02 (t, J = 13.4 Hz, 3H), 5.19-5.13 (m, 

1.67H), 5.06–4.77 (m, 1.46H), 2.34 (s, 1.81H), 2.29 (s, 1.18H), 

1.32 (s, 11H), 1.27 (s, 7H) ppm; 13C NMR (101 MHz, CDCl3) δ 168.7, 154.3, 153.6, 

146.4, 144.5, 141.2, 137.6, 136.6, 136.1, 135.1, 132.2, 130.3, 130.1, 129.9, 129.8, 

129.8, 129.7, 129.2, 129.1, 128.7, 128.3, 127.0, 126.2, 122.5 (q, J = 298.6 Hz), 125.6, 

125.6, 125.6, 125.5, 125.5, 125.4, 125.4, 125.3, 124.6, 122.7, 76.2, 49.9, 48.8, 34.5, 

34.3, 30.2, 30.1, 21.7, 21.6 ppm; 19F NMR (377 MHz, CDCl3) δ -62.6 (s), -62.7 (s). 

HRMS (ESI) m/z calcd for C31H35F3NO3S+ (M+H)+ 558.2284, found m/z 558.2299.  
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4-(1-(4-Bromothiophen-2-yl)-2-isocyano-2-tosylethyl)-2,6-di-tert-butylphenol (4g) 

60% yield; 1H NMR (400 MHz, CDCl3) δ 7.60 (d, J = 8.3 Hz, 

0.83H), 7.32 (d, J = 8.3 Hz, 1.07H), 7.22 (d, J = 8.1 Hz, 0.96H), 

7.17 (d, J = 1.5 Hz, 0.52H), 7.13–7.05 (m, 2.70H), 7.01 (s, 1.37H), 

6.94 (d, J = 0.9 Hz, 0.43H), 5.38–4.74 (m, 3H), 2.38 (s, 1.26H), 2.30 

(s, 1.73H), 1.34 (s, 7.5H), 1.28 (s, 10.5H) ppm; 13C NMR (101 MHz, CDCl3) δ 169.2, 

154.6, 153.9, 146.5, 144.5, 140.2, 136.6, 136.1, 135.9, 134.3, 132.0, 131.9, 130.2, 

129.9, 129.8, 129.2, 129.2, 128.4, 127.0, 124.6, 124.3, 122.8, 122.4, 109.7, 109.5, 

72.3, 45.2, 34.5, 34.3, 31.4, 30.2, 30.1, 30.1, 21.8, 21.6 ppm; HRMS (ESI) m/z calcd 

for C28H33BrNO3S2
+ (M+H)+ 574.1080, found m/z 574.1082.  

 

Methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-isocyano-3-phenylpropanoate 

(4h) 

86% yield; 1H NMR (400 MHz, CDCl3) δ 7.43–7.26 (m, 5H), 7.12 (d, J = 7.9 Hz, 2H), 

5.21 (s, 1H), 4.91 (dd, J = 6.9, 4.3 Hz, 1H), 4.60 (t, J = 7.4 Hz, 1H), 3.66 (d, J = 4.8 

Hz, 3H), 1.44 (d, J = 4.2 Hz, 18H); 13C NMR (101 MHz, CDCl3) δ 

166.5, 166.4, 161.9, 153.3, 153.2, 139.2, 138.4, 136.1, 135.9, 129.1, 

128.7, 128.7, 128.5, 128.1, 128.1, 127.6, 127.5, 125.3, 124.8, 61.3, 

53.2, 53.2, 53.0, 34.4, 30.3, 30.3 ppm; HRMS (ESI) m/z calcd for 

C25H32NO3
+ (M+H)+ 394.2377, found m/z 394.2377.  

 

3-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2,2-difluoro-1-(naphthalen-2-yl)-3-(p-tolyl)

propan-1-one (5) 

83% yield; 1H NMR (400 MHz, CDCl3) δ 8.35 (s, 1H), 7.88 

– 7.81 (m, 4H), 7.60 (t, J = 7.1 Hz, 1H), 7.53 (t, J = 7.2 Hz, 

1H), 7.35 (d, J = 7.9 Hz, 2H), 7.12 (d, J = 5.8 Hz, 4H), 5.08 

(s, 1H), 4.88 (dd, J = 19.6, 16.9 Hz, 1H), 2.31 (s, 3H), 1.31 

(s, 18H) ppm; 13C NMR (100 MHz, CDCl3) δ 191.1 (t, J = 29.4 Hz), 153.2, 137.0, 

135.7, 135.6, 133.8 (d, J = 3.6 Hz), 132.2, 132.0 (t, J = 5.1 Hz), 130.8, 129.9, 129.5, 

129.2, 129.0, 128.2, 127.7, 126.8, 126.6, 126.4 (d, J = 4.7 Hz), 124.8, 124.2 (d, J = 
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48.5 Hz), 119.5 (dd, J = 283.9, 234.4 Hz), 55.20 (t, J = 21.6 Hz), 34.3, 30.2, 21.0 ppm; 

19F NMR (376 MHz, CDCl3) δ -98.78 (dd, J = 267.7, 16.6 Hz, 1F), -100.58 (ddd, J = 

287.5, 267.7, 18.4 Hz, 1F) ppm; HRMS (ESI) m/z: [M+Na]+ calcd for C34H36F2NaO2
+  

537.2576; found 537.2579. 

 

2-(3,5-Di-tert-butyl-4-hydroxyphenyl)-1-(1H-indol-2-yl)-2-(p-tolyl)ethan-1-one (6) 

84% yield; 1H NMR (400 MHz, CDCl3) δ 9.96 – 9.43 (m, 1H), 

7.56 (d, J = 8.1 Hz, 1H), 7.20 (t, J = 7.5 Hz, 3H), 7.17–7.13 (m, 

1H), 7.10 (d, J = 4.6 Hz, 3H), 7.06–6.97 (m, 3H), 5.79 (s, 1H), 

5.07 (s, 1H), 2.22 (s, 3H), 1.30 (s, 18H) ppm; 13C NMR (101 

MHz, CDCl3) δ 192.2, 153.0, 137.7, 136.8, 136.6, 135.9, 135.2, 129.6, 129.4, 128.8, 

127.6, 126.4, 125.7, 123.0, 120.9, 112.4, 110.2, 58.9, 34.4, 30.3, 21.1 ppm; HRMS 

(ESI) m/z calcd for C31H36NO2
+ (M+H)+ 454.2741, found m/z 454.2745.  

 

2-(3,5-Di-tert-butyl-4-hydroxyphenyl)-1-phenyl-2-(p-tolyl)ethan-1-one (7) 

86% yield; 1H NMR (400 MHz, CDCl3) δ 8.00 (d, J = 7.7 Hz, 2H), 

7.49 (t, J = 7.3 Hz, 1H), 7.39 (t, J = 7.6 Hz, 2H), 7.19 (d, J = 7.9 Hz, 

2H), 7.12 (d, J = 7.9 Hz, 2H), 7.07 (s, 2H), 5.90 (s, 1H), 5.10 (s, 

1H), 2.30 (s, 3H), 1.38 (s, 18H) ppm; 13C NMR (101 MHz, CDCl3) 

δ 199.0, 152.8, 137.3, 136.7, 136.5, 135.8, 132.7, 129.6, 129.4, 128.9, 128.9, 128.5, 

125.8, 59.0, 34.4, 30.3, 21.1 ppm; HRMS (ESI) m/z calcd for C29H35O2
+ (M+H)+ 

415.2632, found m/z 415.2629. 
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Crystal structure of diarylmethyl sulfone 3e. 
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Copies 1H NMR, 13C NMR, 19F NMR 

2,6-Di-tert-butyl-4-(phenyl(tosyl)methyl)phenol (3a) 
1H NMR (400 MHz, CDCl3)： 

 

 
13C NMR (100 MHz, CDCl3): 
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DEPT135 

 

2,6-Di-tert-butyl-4-(phenyl(tosyl)methyl)phenol (3b) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

DEPT135 
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2,6-Di-tert-butyl-4-((4-methoxyphenyl)(tosyl)methyl)phenol (3c) 

1H NMR (400 MHz, CDCl3) 

 

 
13C NMR (100 MHz, CDCl3): 
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DEPT135 

 

2,6-Di-tert-butyl-4-((4-(tert-butyl)phenyl)(tosyl)methyl)phenol (3d) 

1H NMR (400 MHz, CDCl3) 

 

  



S21 
 

 

13C NMR (100 MHz, CDCl3): 

 

DEPT135 
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2,6-Di-tert-butyl-4-((2-methoxyphenyl)(tosyl)methyl)phenol (3e) 

1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3): 
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DEPT135 

 

2,6-Di-tert-butyl-4-((4-chlorophenyl)(tosyl)methyl)phenol (3f) 

1H NMR (400 MHz, CDCl3)： 
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13C NMR (100 MHz, CDCl3): 

 

4-((2-Bromophenyl)(tosyl)methyl)-2,6-di-tert-butylphenol (3g) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

2,6-Di-tert-butyl-4-((3,4-dichlorophenyl)(tosyl)methyl)phenol (3h) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

2,6-Di-tert-butyl-4-(tosyl(4-(trifluoromethyl)phenyl)methyl)phenol (3i) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

19F NMR (376 MHz, CDCl3): 
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DEPT135 

 

2,6-Di-tert-butyl-4-(tosyl(3,4,5-trimethoxyphenyl)methyl)phenol (3j) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

2,6-Di-tert-butyl-4-((3,4-dimethylphenyl)(tosyl)methyl)phenol (3k) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

2,6-Di-tert-butyl-4-(naphthalen-2-yl(tosyl)methyl)phenol (3l) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

2,6-Di-tert-butyl-4-(thiophen-2-yl(tosyl)methyl)phenol (3m) 

1H NMR (400 MHz, DMSO-d6) 
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13C NMR (100 MHz, DMSO-d6): 

 

(±)-2,6-Di-tert-butyl-4-(2-isocyano-1-phenyl-2-tosylethyl)phenol (±4a) 
1H NMR (400 MHz, CDCl3)： 
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13C NMR (100 MHz, CDCl3): 

 

 

2,6-Di-tert-butyl-4-(2-isocyano-1-phenyl-2-tosylethyl)phenol (4a-up) 
1H NMR (400 MHz, CDCl3)： 
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13C NMR (100 MHz, CDCl3): 

 

 

 

2,6-Di-tert-butyl-4-(2-isocyano-1-phenyl-2-tosylethyl)phenol (4a-down) 
1H NMR (400 MHz, CDCl3)： 

 
  



S35 
 

13C NMR (100 MHz, CDCl3):  

 

 

(±)-2,6-Di-tert-butyl-4-(2-isocyano-1-(p-tolyl)-2-tosylethyl)phenol (±4b) 

1H NMR (400 MHz, CDCl3)： 
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13C NMR (100 MHz, CDCl3): 

 

(±)-2,6-Di-tert-butyl-4-1-(4-(tert-butyl)phenyl)-2-isocyano-2-tosylethyl)phenol (±4c) 
1H NMR (400 MHz, CDCl3)： 

  

  



S37 
 

13C NMR (100 MHz, CDCl3): 

 

(±)-2,6-Di-tert-butyl-4-(1-(4-fluorophenyl)-2-isocyano-2-tosylethyl)phenol (±4d) 

1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3): 

 

19F NMR (376 MHz, CDCl3): 
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(±)-4-(1-(4-Bromophenyl)-2-isocyano-2-tosylethyl)-2,6-di-tert-butylphenol (±4e) 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3): 
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(±)-2,6-Di-tert-butyl-4-(2-isocyano-2-tosyl-1-(4-(trifluoromethyl)phenyl)ethyl)phenol 

(±4f) 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3): 
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19F NMR (376 MHz, CDCl3): 

 

4-(1-(4-Bromothiophen-2-yl)-2-isocyano-2-tosylethyl)-2,6-di-tert-butylphenol (4g) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

Methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-isocyano-3-phenylpropanoate (4h) 

1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3): 

 

DEPT135 
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3-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2,2-difluoro-1-(naphthalen-2-yl)-3- 

(p-tolyl)propan-1-one (5) 
1H NMR (400 MHz, CDCl3)： 

 

 

19F NMR (376 MHz, CDCl3): 
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13C NMR (100 MHz, CDCl3): 

 

 

 

DEPT of 5 
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2-(3,5-Di-tert-butyl-4-hydroxyphenyl)-1-(1H-indol-2-yl)-2-(p-tolyl)ethan-1-one (6) 

1H NMR (400 MHz, CDCl3)： 

 
 

13C NMR (100 MHz, CDCl3): 
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2-(3,5-Di-tert-butyl-4-hydroxyphenyl)-1-phenyl-2-(p-tolyl)ethan-1-one (7) 

1H NMR (400 MHz, CDCl3)： 

 
 

13C NMR (100 MHz, CDCl3): 
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