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General Information 

Nuclear magnetic resonances were recorded on Bruker-400 MHz instruments. Reference values for 

residual solvents were taken as δ = 7.26 ppm (CDCl3), 2.50 ppm (DMSO-d6) for 1H NMR; δ = 77.00 

ppm (CDCl3), 39.52 ppm (DMSO-d6) for 13C NMR. High resolution mass spectral analysis (HRMS) 

was performed on Waters XEVO G2 Q-TOF (Waters Corporation). All reactions were performed 

under an inert atmosphere of dry nitrogen in flame-dried glassware, unless otherwise stated. 

Tetrahydrofuran were distilled over sodium in the presence of benzophenone under an atmosphere of 

nitrogen. Toluene and dichloroethane were distilled over calcium hydride under an atmosphere of 

nitrogen. The cyclic diaryliodoniums with triflate anion were synthesized according to the reported 

literature.1 

 

Synthesis of L10 

 

 

Step 1: Under nitrogen atmosphere, to a 200 mL Schleck flask containing magnesium (1.89 g, 78 mmol, 

1.3 equiv) was added anhydrous THF (30 mL) followed by (CH2Br)2 (0.10 mL). To this mixture, a 

solution of 1-bromo-3,5-di-tert-butylbenzene (16.15 g, 60 mmol, 1.0 equiv) in THF (30 mL) was added 

dropwise under stirring at room temperature. Then the mixture was stirring at 65 °C for 1 h. Diethyl 
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oxalate (16.3 mL, 120 mmol) was dissolved in THF (30 mL) in a 250 mL round-bottom flask under 

nitrogen. The solution was cooled to –78 °C, then the above Grignard reagent was added to the reaction 

mixture in 10 min. After stirring for 1 h at –78 °C, the reaction was warmed up to room temperature 

and stirred for another 20 min. After the reaction completed, saturated NaHCO3 solution (50 mL) was 

added. After stirring for 5 min, the mixture was filtered through a plug of Celite with ethyl acetate. The 

filtrate was extracted with ethyl acetate, washed with brine (50 mL x2), dried over anhydrous Na2SO4 

and concentrated, then (CO2Et)2 was removed by distillation at 150 °C, 0.01 Mpa to afford the crude 

product, which was used in next step without further purification. 

 

Step 2: The crude product from Step 1 (11.32 g, about 39 mmol) and (S)-tert-butylsulfinamide (4.73 g, 

39 mmol) were dissolved in anhydrous THF (60 mL), then Ti(O-iPr)4 (17.3 mL, 58.5 mmol, 1.5 equiv) 

was added. After stirring at 65 °C for 12 h under nitrogen, the solution was cooled to room temperature, 

diluted with ethyl acetate (50 mL), quenched by aqueous NaOH solution (10% w/w, 30 mL) and the 

mixture was stirring for another 10 min before being filtered through a plug of Celite with ethyl acetate. 

The filtrate was then washed with brine (80 mL x2), dried over anhydrous sodium sulfate, concentrated 

and purified by flash column chromatography (silica gel, 5% ethyl acetate in hexanes) to afford the 

pure (S)-N-tert-butanesulfinyl ketimine ester S1 (6.9 g, 17.53 mmol, 29% over two steps). 

 

Step 3: In accordance with the literature procedure,2 the (S)-N-tert-butanesulfinyl ketimine ester S1 

(17.53 mmol, 1.0 equiv) was dissolved in THF (50 mL) in a 200 mL round-bottom flask under 

nitrogen. The solution was cooled to –78 °C and stirred for 5 min, then L-Selectride in THF (19.3 mL, 

1.0 M, 19.3 mmol, 1.1 equiv) was slowly added to the reaction mixture via a syringe at –78 °C over 

40 min. The reaction was stirred at –78 °C for another 5 h, quenched with saturated NH4Cl solution 

(30 mL) at –78 °C, and warmed up to room temperature. The mixture was transferred to a separatory 

funnel containing brine (50 mL) and ethyl acetate (50 mL). The organic layer was separated and the 

aqueous layer was extracted with ethyl acetate (50 mL). The combined organic layers were washed 

with brine (50 mL x2), dried over sodium sulfate, and concentrated. The crude product was used in 

the next step without further purification. 

 

Step 4: The crude product from Step 3 was dissolved in methanol (40 mL) in a 200 mL round-bottom 

flask in open air. A solution of hydrogen chloride in dioxane (17 mL, 4.0 M, 68 mmol) was then 

added to the reaction mixture at 0 °C over 2 min. The reaction flask was capped with a rubber septum 

and stirred at room temperature for 1 h. Then aqueous NaOH solution (10% w/w, 30 mL) was added 

slowly and the solution was extracted with ethyl acetate (80 mL), washed with brine (80 mL x2), 

dried over sodium sulfate, and concentrated to afford the crude product. The ee value (95% ee) was 

determined after acetylation of the amino group in accordance with the literature.3 

 

Step 5: The crude product from Step 4 was dissolved in anhydrous THF (50 mL) in a 200 mL 

round-bottom flask under nitrogen and the solution was cooled to 0 °C. Lithium aluminum hydride (2 
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g, 52.7 mmol) was then added portionwise. The reaction was stirred at 0 °C overnight, and carefully 

quenched by sequential addition of 2 mL H2O – 2 mL 15 wt% NaOH solution – 2 mL H2O. The 

mixture was filtered through Celite with DCM, the filtrate was concentrated and purified by flash 

column chromatography on silica gel (DCM/ MeOH = 20/1) to afford the pure amino alcohol S2 as 

white solid (1.98 g, 7.94 mmol, 29% over three steps). 

 

Step 6: To an ice-cooled 100 mL round-bottom flask containing S2 (7.94 mmol, 2.0 equiv), DCM (30 

mL) and triethylamine (2.2 mL, 15.88 mmol, 4.0 equiv) was added dimethylmalonyl dichloride (0.525 

mL, 3.97 mmol, 1.0 equiv) dropwise. After stirring at room temperature for 2 h, tosyl chloride (1.81 g, 

9.53 mmol, 2.4 equiv), DMAP (137 mg, 0.794 mmol, 0.2 equiv) and triethylamine (2.76 mL, 19.85 

mmol, 5.0 equiv) were then added. The reaction was stirred for 2 d at room temperature before 

removing the solvent by evaporator, and the residue was purified by flash column chromatography on 

silica gel (hexanes/ ethyl acetate = 10/1) to afford L10 as a white solid (1.55 g, 2.77 mmol, 70%). 

[𝛼] 20
𝐷

 = -48 (c = 1.21, CHCl3). 1H NMR (400 MHz, CDCl3) δ 7.32 (d, J = 1.6 Hz, 2H), 7.10 (d, J = 

1.6 Hz, 4H), 5.17 (dd, J = 10.0, 6.8 Hz, 2H), 4.64 (dd, J = 10.0, 8.4 Hz, 2H), 4.25 (dd, J = 8.4, 6.8 Hz, 

2H), 1.69 (s, 6H), 1.29 (s, 36H). 13C NMR (101 MHz, CDCl3) δ 170.00, 150.98, 141.69, 121.64, 

121.00, 75.89, 70.10, 38.75, 34.83, 31.41, 24.61. HRMS (ESI): calcd for C37H55N2O2 (M+H)+ 

559.4264, found 559.4265. 

 

General Procedure for the Synthesis of 3 (Procedure A) 

 

To a Schlenk tube containing 1 (1.0 equiv), 2 (1.2 equiv), Cu(OTf)2 (5.0 mol%), L10 (7.5 mol%) and 

CaO (2.0 equiv) was added DCE (0.05 M) under nitrogen at room temperature. After being stirred for 

3-12 h (monitored by TLC) at room temperature, the solvent was removed and the residue was purified 

by flash column chromatography on silica gel (hexanes/ethyl acetate) to afford the desired product 3. 

 

Compound 3a was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 
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room temperature for 3 h afforded 3a (50.2 mg, 99%, 99% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+105 (c = 0.93, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 8.4 Hz, 2H), 

7.30 (dd, J = 12.2, 7.8 Hz, 4H), 7.15 (t, J = 7.8 Hz, 1H), 7.00 (t, J = 7.8 Hz, 1H), 6.63 (d, J = 8.4 Hz, 

1H), 3.76 (s, 3H), 2.46 (s, 3H), 2.25 (s, 3H), 2.02 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 144.70, 

143.16, 141.67, 139.84, 139.42, 137.69, 136.06, 132.10, 130.88, 130.09, 129.84, 129.16, 129.11, 

127.95, 123.69, 101.12, 65.16, 21.78, 21.70, 20.16. HRMS (ESI): calcd for C22H22INO3SNa (M+Na)+ 

530.0263, found 530.0269. 

 

Compound 3b was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2b (24.6 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 3 h afforded 3b (51.7 mg, >99%, 99% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+73 (c = 0.99, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 7.8 Hz, 1H), 7.75 – 7.70 (m, 2H), 

7.30 (t, J = 7.2 Hz, 2H), 7.16 (q, J = 8.0, 7.5 Hz, 3H), 7.00 (t, J = 7.8 Hz, 1H), 6.56 (d, J = 8.2 Hz, 1H), 

3.81 (s, 3H), 2.23 (s, 3H), 2.02 (s, 3H). 19F NMR (376 MHz, CDCl3) δ -103.30. 13C NMR (101 MHz, 

CDCl3) δ 167.12, 164.57, 143.07, 141.43, 139.73, 139.15, 137.91, 136.10, 132.84 (d, J = 9.5 Hz), 

131.03, 129.84, 129.22, 127.96, 123.39, 115.78 (d, J = 22.5 Hz), 101.04, 65.30, 21.76, 20.17. HRMS 

(ESI): calcd for C21H19FINO3SNa (M+Na)+ 534.0012, found 534.0021. 

 

Compound 3c was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2c (26.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 3 h afforded 3c (54.1 mg, >99%, 99% ee). Rf = 0.4 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+106 (c = 0.98, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 8.0 Hz, 1H), 7.68 – 7.62 (m, 2H), 

7.30 (dd, J = 11.8, 7.6 Hz, 2H), 7.16 (t, J = 7.8 Hz, 1H), 7.00 (t, J = 7.6 Hz, 1H), 6.97 – 6.93 (m, 2H), 

6.63 (d, J = 8.0 Hz, 1H), 3.89 (s, 3H), 3.77 (s, 3H), 2.25 (s, 3H), 2.02 (s, 3H). 13C NMR (101 MHz, 

CDCl3) δ 163.77, 143.09, 141.67, 139.79, 139.57, 137.63, 136.03, 132.22, 130.81, 129.80, 129.12, 

127.90, 126.39, 123.61, 113.64, 101.12, 65.16, 55.62, 21.76, 20.14. HRMS (ESI): calcd for 

C22H22INO4SNa (M+Na)+ 546.0212, found 546.0212. 
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Compound 3d was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2d (29.2 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 3 h afforded 3d (54.7 mg, 99%, 99% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = +82 

(c = 0.78, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, λ 

= 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 8.0 Hz, 1H), 7.67 – 7.63 (m, 2H), 7.52 – 7.47 (m, 

2H), 7.30 (dd, J = 12.4, 7.6 Hz, 2H), 7.14 (t, J = 7.8 Hz, 1H), 7.00 (t, J = 7.8 Hz, 1H), 6.63 (d, J = 8.0 

Hz, 1H), 3.75 (s, 3H), 2.25 (s, 3H), 2.02 (s, 3H), 1.36 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 157.71, 

143.22, 141.69, 139.80, 139.38, 137.71, 136.07, 132.07, 130.91, 129.92, 129.85, 129.18, 127.93, 

125.45, 123.73, 101.16, 65.14, 35.26, 31.07, 21.78, 20.16. HRMS (ESI): calcd for C25H28INO3SNa 

(M+Na)+ 572.0732, found 572.0736. 

 

Compound 3e was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2e (26.6 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 12 h afforded 3e (45.7 mg, 86%, 88% ee). Rf = 0.4 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+37.6 (c = 0.85, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 8.03 (dd, J = 8.0, 1.6 Hz, 1H), 7.76 (d, J = 7.6 Hz, 

1H), 7.53 (ddd, J = 8.0, 7.2, 1.6 Hz, 1H), 7.47 (dd, J = 8.0, 1.4 Hz, 1H), 7.41 – 7.33 (m, 2H), 7.32 – 

7.27 (m, 2H), 7.26 – 7.22 (m, 1H), 6.99 (t, J = 7.8 Hz, 1H), 3.55 (s, 3H), 2.23 (s, 3H), 2.01 (s, 3H). 13C 

NMR (101 MHz, CDCl3) δ 143.12, 141.74, 140.35, 138.31, 137.80, 136.07, 134.76, 134.65, 134.25, 

133.63, 132.09, 131.32, 129.99, 129.16, 128.28, 126.62, 125.02, 101.12, 64.52, 21.86, 20.21. HRMS 

(ESI): calcd for C21H19ClINO3SNa (M+Na)+ 549.9717, found 549.9711. 

 

Compound 3f was prepared following the Procedure A 
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The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2f (27.5 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 3 h afforded 3f (50.1 mg, 94%, 96% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+22.7 (c = 0.74, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.76 – 7.68 (m, 2H), 7.42 – 7.33 (m, 2H), 7.26 (d, 

J = 8.0 Hz, 1H), 6.96 (t, J = 7.6 Hz, 1H), 6.89 (s, 2H), 3.23 (s, 3H), 2.31 (s, 6H), 2.28 (s, 3H), 2.22 (s, 

3H), 2.00 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 143.50, 142.73, 142.51, 142.15, 140.56, 138.69, 

137.23, 136.06, 131.69, 131.04, 130.97, 130.17, 129.06, 128.32, 126.10, 101.02, 63.80, 22.55, 21.91, 

21.03, 20.21. HRMS (ESI): calcd for C24H26INO3SNa (M+Na)+ 558.0576, found 558.0583. 

 

Compound 3g was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2g (28.5 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 3 h afforded 3g ( mg, 93%, 94% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = +83.6 (c 

= 1.07, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, λ = 

254 nm. 1H NMR (400 MHz, CDCl3) δ 8.32 (s, 1H), 7.97 – 7.88 (m, 3H), 7.79 (d, J = 7.2 Hz, 1H), 

7.71 – 7.59 (m, 3H), 7.35 (d, J = 7.6 Hz, 1H), 7.29 (d, J = 7.6 Hz, 1H), 7.10 (t, J = 7.8 Hz, 1H), 7.03 (t, 

J = 7.8 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H), 3.75 (s, 3H), 2.30 (s, 3H), 2.04 (s, 3H). 13C NMR (101 MHz, 

CDCl3) δ 143.19, 141.68, 139.85, 139.13, 137.77, 136.10, 135.28, 132.39, 131.75, 131.01, 129.86, 

129.44, 129.20, 128.43, 128.03, 127.87, 127.40, 124.79, 123.90, 101.16, 65.15, 21.82, 20.15. HRMS 

(ESI): calcd for C25H22INO3SNa (M+Na)+ 566.0263, found 566.0270. 

 

Compound 3h was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2h (15.0 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 3 h afforded 3h (37.9 mg, 88%, 96% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+49.5 (c = 1.10, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.75 (d, J = 8.0 Hz, 1H), 7.41 (dd, J = 7.2, 5.6 Hz, 

2H), 7.37 – 7.34 (m, 1H), 7.27 – 7.24 (m, 1H), 6.97 (t, J = 7.8 Hz, 1H), 3.85 (s, 3H), 3.00 (s, 3H), 2.12 

(s, 3H), 2.01 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 143.33, 141.47, 139.57, 138.51, 138.36, 136.12, 

131.17, 129.84, 129.25, 128.41, 123.45, 100.97, 64.97, 34.68, 21.62, 20.14. HRMS (ESI): calcd for 

C16H18INO3SNa (M+Na)+ 453.9950, found 453.9955. 
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Compound 3i was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2i (21.7 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3i (42.1 mg, 86%, 93% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = +0.7 

(c = 0.89, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 10:90, flow: 1.0 mL/min, 

λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 7.5 Hz, 1H), 7.35 – 7.26 (m, 7H), 7.19 (d, J = 

7.2 Hz, 1H), 7.15 (t, J = 4.6 Hz, 1H), 6.93 (t, J = 7.6 Hz, 1H), 5.19 (d, J = 12.4 Hz, 1H) , 5.16 (d, J = 

12.4 Hz, 1H), 3.48 (s, 3H), 2.00 (s, 3H), 1.94 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 155.20, 142.22, 

141.98, 138.25, 137.92, 136.81, 136.39, 135.99, 130.69, 129.68, 129.10, 128.37, 128.02, 127.97, 

127.91, 126.67, 101.59, 67.52, 61.85, 21.15, 19.79. HRMS (ESI): calcd for C23H22INO3Na (M+Na)+ 

510.0542, found 510.0535. 

 

Compound 3j was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2j (26.8 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 12 h afforded 3j (44.1 mg, 83%, 95% ee). Rf = 0.6 (PE/EA = 20:1). [𝛼] 20
𝐷

 = 

+9.5 (c = 1.01, CHCl3). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0.5:99.5, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 8.0 Hz, 1H), 7.39 – 7.26 (m, 7H), 

7.23 (d, J = 7.6 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 6.95 (t, J = 8.0 Hz, 1H), 4.54 (d, J = 9.4 Hz, 1H), 

4.50 (d, J = 9.4 Hz, 1H), 2.04 (s, 3H), 2.01 (s, 3H), 1.43 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 155.18, 

142.41, 142.34, 138.66, 138.51, 137.59, 136.40, 135.48, 130.24, 129.68, 129.50, 129.06, 128.10, 

128.05, 127.97, 126.84, 101.80, 81.63, 75.96, 28.22, 21.34, 19.91. HRMS (ESI): calcd for 

C26H28INO3Na (M+Na)+ 552.1012, found 552.1016. 

 

A reaction at 1 mmol scale: To a Schlenk tube containing 1a (0.456 g, 1.0 mmol, 1.0 equiv), 2j (0.268 

g, 1.2 mmol, 1.2 equiv), Cu(OTf)2 (18 mg, 5.0 mol%), L10 (42 mg, 7.5 mol%) and CaO (0.112 g, 2.0 

mmol, 2.0 equiv) was added DCE (10.0 mL, 0.10 M of 1a) under nitrogen at room temperature and 

stirred at the same temperature. After complete consumption of starting material (12 h at room 

temperature), the solvent was removed by evaporation and the residue was purified by flash column 

chromatography on silica gel (hexanes/ethyl acetate = 40:1) to afford the desired product 3j (0.481 g, 

91%, 95% ee). 

 

Compound 3k was prepared following the Procedure A 
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The reaction of 1a (91.2 mg, 0.20 mmol, 1.0 equiv), 2k (54.5 mg, 0.24 mmol, 1.2 equiv), Cu(OTf)2 (3.6 

mg, 5.0 mol%), L10 (8.4 mg, 7.5 mol%) and CaO (22.4 mg, 0.40 mmol, 2.0 equiv) in DCE (4.0 mL) at 

room temperature for 6 h afforded 3k (100.5 mg, 94%, 75% ee). Rf = 0.4 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+23.3 (c = 0.92, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.80 – 7.73 (m, 1H), 7.59 (d, J = 8.4 Hz, 2H), 

7.34 – 7.26 (m, 4H), 7.13 (t, J = 8.0 Hz, 1H), 7.00 (t, J = 7.6 Hz, 1H), 6.60 (d, J = 7.6 Hz, 1H), 5.84 

(ddt, J = 16.8, 10.4, 6.2 Hz, 1H), 5.29 – 5.13 (m, 2H), 4.70 (ddt, J = 11.0, 6.0, 1.2 Hz, 1H), 4.39 (ddt, J 

= 10.9, 6.4, 1.2 Hz, 1H), 2.46 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 144.71, 

143.06, 141.59, 139.93, 139.60, 137.60, 136.04, 132.24, 131.68, 130.82, 130.27, 129.87, 129.17, 

129.06, 127.91, 123.79, 119.35, 101.06, 78.44, 21.81, 21.71, 20.17. HRMS (ESI): calcd for 

C24H24INO3SNa (M+Na)+ 556.0419, found 556.0419. 

 

Compound 3l was prepared following the Procedure A 

 

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2l (33.3 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3l (61.8 mg, >99%, 98% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

-3.3 (c = 1.06, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 7.6 Hz, 1H), 7.58 (d, J = 8.4 Hz, 2H), 

7.38 – 7.28 (m, 7H), 7.24 (d, J = 8.0 Hz, 2H), 7.12 (t, J = 7.8 Hz, 1H), 7.03 (t, J = 7.8 Hz, 1H), 6.58 (d, 

J = 8.0 Hz, 1H), 5.34 (d, J = 9.2 Hz, 1H), 4.95 (d, J = 9.6 Hz, 1H), 2.43 (s, 3H), 2.31 (s, 3H), 2.05 (s, 

3H). 13C NMR (101 MHz, CDCl3) δ 144.63, 142.94, 141.59, 140.10, 139.72, 137.59, 136.10, 135.46, 

131.44, 130.76, 130.31, 129.90, 129.19, 129.16, 129.02, 128.25, 127.84, 123.92, 101.12, 79.19, 21.88, 

21.65, 20.20. HRMS (ESI): calcd for C28H26INO3SNa (M+Na)+ 606.0576, found 606.0579. 

 

Compound 3m was prepared following the Procedure A 

 

The reaction of 1a (91.2 mg, 0.20 mmol, 1.0 equiv), 2m (73.8 mg, 0.24 mmol, 1.2 equiv), Cu(OTf)2 

(3.6 mg, 5.0 mol%), L10 (8.4 mg, 7.5 mol%) and CaO (22.4 mg, 0.40 mmol, 2.0 equiv) in DCE (4.0 

mL) at room temperature for 12 h afforded 3m (107 mg, 87%, 93% ee). Rf = 0.4 (PE/EA = 
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10:1). [𝛼] 20
𝐷

 = -31.4 (c = 0.51, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 

5:95, flow: 1.0 mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 7.6 Hz, 1H), 7.60 – 

7.53 (m, 2H), 7.34 (d, J = 7.6 Hz, 1H), 7.28 (d, J = 6.4 Hz, 3H), 7.23 (d, J = 8.0 Hz, 2H), 7.10 (t, J = 

7.8 Hz, 1H), 7.02 (t, J = 7.8 Hz, 1H), 6.87 – 6.81 (m, 2H), 6.53 (d, J = 8.0 Hz, 1H), 5.25 (d, J = 9.2 Hz, 

1H), 4.86 (d, J = 9.2 Hz, 1H), 3.80 (s, 3H), 2.42 (s, 3H), 2.29 (s, 3H), 2.03 (s, 3H). 13C NMR (101 

MHz, CDCl3) δ 159.70, 144.57, 143.00, 141.65, 140.12, 139.81, 137.61, 136.13, 131.58, 131.00, 

130.73, 130.35, 129.93, 129.20, 129.03, 127.84, 127.67, 124.01, 113.67, 101.20, 78.87, 55.23, 21.91, 

21.67, 20.22. HRMS (ESI): calcd for C29H28INO4SNa (M+Na)+ 636.0681, found 636.0682. 

 

Compound 3n was prepared following the Procedure A 

 

The reaction of 1b (48.4 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3n (57 mg, >99%, 97% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+68.9 (c = 1.05, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.66 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 8.4 Hz, 2H), 

7.28 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 8.4 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.52 (d, J = 8.0 Hz, 1H), 

3.73 (s, 3H), 2.46 (s, 3H), 2.32 (d, J = 2.4 Hz, 6H), 2.13 (s, 3H), 1.90 (s, 3H). 13C NMR (101 MHz, 

CDCl3) δ 144.51, 143.90, 141.98, 138.68, 138.28, 137.18, 136.90, 136.00, 135.39, 132.38, 130.57, 

130.03, 129.35, 129.03, 123.30, 97.96, 65.02, 21.67, 20.60, 20.27, 19.29, 16.56. HRMS (ESI): calcd 

for C24H26INO3SNa (M+Na)+ 558.0576, found 558.0573. 

 

Compound 3o was prepared following the Procedure A 

 

The reaction of 1b (49.2 mg, 0.10 mmol, 1.0 equiv), 2i (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3o (48.9 mg, 95%, 95% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+14.6 (c = 0.98, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 8.0 Hz, 1H), 7.35 – 7.26 (m, 5H), 

7.21 (d, J = 8.0 Hz, 1H), 7.05 (d, J = 8.0 Hz, 1H), 6.84 (d, J = 8.0 Hz, 1H), 5.18 (d, J = 12.4 Hz, 1H), 

5.14 (d, J = 12.4 Hz, 1H), 3.45 (s, 3H), 2.35 (s, 3H), 2.19 (s, 3H), 1.87 (s, 3H), 1.82 (s, 3H). 13C NMR 

(101 MHz, CDCl3) δ 155.23, 142.95, 142.04, 138.00, 137.00, 136.63, 136.32, 136.13, 135.69, 134.61, 

130.57, 129.24, 128.32, 127.93, 126.23, 98.51, 67.35, 61.51, 20.60, 20.21, 18.03, 16.27. HRMS (ESI): 

calcd for C25H26INO3Na (M+Na)+ 538.0855, found 538.0848. 
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Compound 3p was prepared following the Procedure A 

 

The reaction of 1c (48.4 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3p (56.8 mg, >99%, 94% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+0.4 (c = 1.12, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.60 (d, J = 8.4 Hz, 3H), 7.29 (d, J = 8.0 Hz, 2H), 

7.10 (d, J = 8.8 Hz, 2H), 6.36 (s, 1H), 3.77 (s, 3H), 2.46 (s, 3H), 2.34 (s, 3H), 2.20 (s, 3H), 2.16 (s, 3H), 

1.97 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 144.61, 140.22, 139.38, 139.24, 138.83, 138.75, 137.62, 

137.44, 136.50, 132.16, 131.72, 130.80, 130.17, 128.93, 124.34, 101.42, 65.19, 21.71, 21.67, 20.96, 

20.57, 20.11. HRMS (ESI): calcd for C24H26INO3SNa (M+Na)+ 558.0576, found 558.0574. 

 

Compound 3q was prepared following the Procedure A 

 

The reaction of 1c (49.2 mg, 0.10 mmol, 1.0 equiv), 2i (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3q (38.6 mg, 75%, 89% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

+32.3 (c = 0.97, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.58 (s, 1H), 7.37 – 7.27 (m, 5H), 7.14 (s, 1H), 

6.99 (s, 1H), 6.94 (s, 1H), 5.18 (s, 2H), 3.50 (s, 3H), 2.37 (s, 3H), 2.29 (s, 3H), 1.96 (s, 3H), 1.91 (s, 

3H). 13C NMR (101 MHz, CDCl3) δ 155.22, 139.23, 138.99, 138.72, 137.86, 137.70, 137.67, 136.83, 

136.74, 136.10, 131.49, 130.63, 128.32, 127.96, 127.92, 127.20, 101.89, 67.38, 61.83, 21.12, 21.00, 

20.55, 19.76. HRMS (ESI): calcd for C25H26INO3Na (M+Na)+ 538.0855, found 538.0851. 

 

Compound 3r was prepared following the Procedure A 
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The reaction of 1d (49.2 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3r (46 mg, 85%, 96% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = +91.5 

(c = 0.96, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, λ 

= 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.58 (d, J = 8.4 Hz, 2H), 7.51 (dd, J = 7.8, 2.6 Hz, 1H), 7.32 

(d, J = 8.0 Hz, 2H), 7.07 (dd, J = 9.2, 2.4 Hz, 1H), 7.01 (dd, J = 8.8, 2.4 Hz, 1H), 6.25 (dd, J = 9.6, 2.4 

Hz, 1H), 3.83 (s, 3H), 2.47 (s, 3H), 2.23 (s, 3H), 1.99 (s, 3H). 19F NMR (376 MHz, CDCl3) δ -112.49, 

-112.51, -112.54, -114.08, -114.10, -114.10, -114.13. 13C NMR (101 MHz, CDCl3) δ 162.66, 160.18, 

145.24, 141.63 (d, J = 7.9 Hz), 141.33 (d, J = 9.1 Hz), 139.81 (d, J = 8.8 Hz), 137.91 (d, J = 3.6 Hz), 

136.89 (d, J = 3.4 Hz), 130.89, 130.20, 129.24, 123.24 (d, J = 23.5 Hz), 117.77 (d, J = 21.2 Hz), 116.89 

(d, J = 20.6 Hz), 110.80 (d, J = 23.5 Hz), 100.52 (d, J = 7.9 Hz), 65.42, 22.13 (d, J = 1.5 Hz), 21.74, 

20.35 (d, J = 1.8 Hz). HRMS (ESI): calcd for C22H20F2INO3SNa (M+Na)+ 566.0074, found 566.0078. 

 

Compound 3s was prepared following the Procedure A 

 

The reaction of 1e (26.4 mg, 0.05 mmol, 1.0 equiv), 2a (12 mg, 0.06 mmol, 1.2 equiv), Cu(OTf)2 (0.9 

mg, 5.0 mol%), L10 (2.4 mg, 7.5 mol%) and CaO (5.6 mg, 0.10% mmol, 2.0 equiv) in DCE (1.0 mL) 

at room temperature for 12 h afforded 3s (21.1 mg, 73%, >99% ee). Rf = 0.3 (PE/EA = 10:1). [𝛼] 20
𝐷

 = 

-24.2 (c = 0.38, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 10:90, flow: 1.0 

mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 8.04 (d, J = 8.8 Hz, 1H), 7.92 (dd, J = 8.2, 2.8 Hz, 

2H), 7.84 (d, J = 8.8 Hz, 1H), 7.70 (d, J = 8.4 Hz, 1H), 7.53 (tdd, J = 8.0, 6.8, 1.2 Hz, 2H), 7.43 – 7.29 

(m, 5H), 7.21 (dd, J = 8.4, 3.2 Hz, 3H), 7.03 (d, J = 8.8 Hz, 1H), 3.55 (s, 3H), 2.44 (s, 3H). 13C NMR 

(101 MHz, CDCl3) δ 144.71, 139.89, 139.30, 137.17, 135.54, 134.27, 133.43, 132.62, 132.37, 132.15, 

129.94, 129.54, 129.17, 129.14, 128.70, 128.02, 127.61, 127.20, 127.17, 126.98, 126.41, 126.23, 

123.23, 100.64, 65.13, 21.70. HRMS (ESI): calcd for C28H22INO3SNa (M+Na)+ 602.0263, found 

602.0273. 

 

Compound 3t was prepared following the Procedure A 
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The reaction of 1f (47.0 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8 

mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at 

room temperature for 6 h afforded 3t (48.2 mg, 93%, 95% ee). Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = +0.7 

(c = 1.05, CHCl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, λ 

= 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.61 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 7.6 Hz, 3H), 7.22 – 

7.17 (m, 2H), 7.15 (t, J = 8.0 Hz, 1H), 6.63 (d, J = 7.6 Hz, 1H), 3.70 (s, 3H), 2.49 (s, 3H), 2.46 (s, 3H), 

2.21 (s, 3H), 2.01 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 144.64, 144.24, 142.16, 139.35, 138.92, 

137.72, 136.57, 132.20, 130.90, 130.06, 129.58, 129.08, 128.67, 127.78, 123.74, 107.86, 65.12, 29.55, 

21.69, 21.41, 20.14. HRMS (ESI): calcd for C23H24INO3SNa (M+Na)+ 544.0419, found 544.0421. 

 

Synthesis of compound 4a 

 

In a 10 mL schlenk tube capped with PTFE screw cap, 3a (101 mg, 0.20 mmol, 98% ee) was dissolved 

in CH3NO2 (1.0 mL) under nitrogen. The mixture was heated to 120 °C and stirred for 24 h. After 

complete consumption of starting material, the reaction was cooled to room temperature, the solvent 

was removed and the residue was purified by column chromatography on silica gel (hexanes/ethyl 

acetate = 20:1) to afford the desired product 4a (67.7 mg, 71%, 99% ee). Rf = 0.3 (PE/EA = 

10:1). [𝛼] 20
𝐷

 = +31.6 (c = 0.98, CHCl3). HPLC conditions: Chiralpak ID-H, isopropanol/hexane = 

5:95, flow: 1.0 mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.0 Hz, 1H), 7.77 – 

7.71 (m, 2H), 7.51 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 7.23 (t, J = 8.6 Hz, 3H), 7.04 (t, J = 7.8 

Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 5.98 (s, 1H), 2.38 (s, 3H), 1.83 (s, 3H), 1.76 (s, 3H). 13C NMR (101 

MHz, CDCl3) δ 143.92, 139.51, 139.07, 137.46, 136.73, 136.60, 133.73, 132.53, 130.69, 130.40, 

129.62, 128.67, 127.55, 125.44, 114.96, 101.38, 21.48, 20.77, 19.70. HRMS (ESI): calcd for 

C21H20INO2SNa (M+Na)+ 500.0157, found 500.0156. 

 

Synthesis of compound 5j 

 

To a 25 mL Schleck tube containing 3j (106 mg, 0.20 mmol, 1.0equiv, 95% ee) and THF (1.0 mL) was 

added anhydrous AlCl3 (80 mg, 0.60 mmol, 3.0 equiv) as one portion under nitrogen, and stirred for 24 
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h at room temperature. After complete consumption of starting material, the solution was quenched 

with 4M HCl solution (2 mL) and water (10 mL), extracted with ethyl acetate (10 mL x 2), dried over 

anhydrous sodium sulfate and purified by flash column chromatography on silica gel (hexanes/ethyl 

acetate = 50:1) to afford the desired product 5j (66.4 mg, 78%, 96% ee). Rf = 0.7 (PE/EA = 

20:1). [𝛼] 20
𝐷

 = +39.8 (c = 1.23, CHCl3). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 

1:99, flow: 1.0 mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.82 (t, J = 7.6 Hz, 1H), 7.43 – 

7.26 (m, 7H), 7.15 (t, J = 9.2 Hz, 1H), 7.04 – 6.90 (m, 2H), 6.52 (d, J = 10.8 Hz, 1H), 4.80 (qd, J = 

11.1, 8.4 Hz, 2H), 2.05 (d, J = 9.2 Hz, 3H), 1.92 (d, J = 9.6 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 

144.75, 140.90, 138.90, 137.13, 136.50, 135.73, 130.30, 129.56, 129.19, 128.92, 128.68, 128.38, 

128.14, 123.26, 112.13, 101.40, 77.35, 21.17, 19.32. HRMS (ESI): calcd for C21H20INONa (M+Na)+ 

452.0487, found 452.0489. 

 

Synthesis of compound 6j and 7j 

 

To a 25 mL Schleck tube containing 3j (481.3 mg, 0.91 mmol, 1.0 equiv, 95% ee) and dimethyl 

disulfide (5.0 mL) was added anhydrous AlCl3 (364 mg, 2.73 mmol, 3.0 equiv) as one portion under 

nitrogen, and stirred for 24 h at room temperature. After complete consumption of starting material, the 

solution was quenched with 4M HCl solution (4 mL) and water (10 mL), extracted with ethyl acetate 

(10 mL x 2), dried over anhydrous sodium sulfate and purified by flash column chromatography on 

silica gel (hexanes/ethyl acetate = 50:1) to afford product 6j (92.6 mg, 32%, 95% ee) and 7j (114.2 mg, 

34%, 95% ee). 

6j: Rf = 0.5 (PE/EA = 10:1). [𝛼] 20
𝐷

 = +34.1 (c = 0.74, CHCl3). HPLC conditions: Chiralpak AD-H, 

isopropanol/hexane = 1:99, flow: 1.0 mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.83 (d, J = 

8.0 Hz, 1H), 7.30 (d, J = 7.6 Hz, 1H), 7.13 (t, J = 7.6 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 6.73 (d, J = 7.6 

Hz, 1H), 6.65 (d, J = 8.0 Hz, 1H), 3.29 (s, 2H), 2.09 (s, 3H), 1.89 (s, 3H). 13C NMR (101 MHz, CDCl3) 

δ 142.87, 142.04, 139.04, 137.14, 136.22, 130.31, 129.65, 129.35, 128.53, 120.01, 112.92, 102.08, 

21.13, 19.71. HRMS (ESI): calcd for C14H14INNa (M+Na)+ 346.0069, found 346.0063. 

7j: Rf = 0.4 (PE/EA = 10:1). [𝛼] 20
𝐷

 = -14.1 (c = 1.40, CHCl3). HPLC conditions: Chiralpak AD-H, 

isopropanol/hexane = 2:98, flow: 1.0 mL/min, λ = 254 nm. 1H NMR (400 MHz, CDCl3) δ 7.82 (d, J = 

7.6 Hz, 1H), 7.30 (d, J = 6.8 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 6.66 (d, J = 8.4 

Hz, 1H), 3.67 – 2.61 (broad, 2H), 2.40 (s, 3H), 2.07 (s, 3H), 1.99 (s, 3H). 13C NMR (101 MHz, CDCl3) 

δ 142.09, 141.70, 139.00, 137.23, 136.52, 130.41, 130.37, 130.12, 129.45, 125.49, 113.51, 101.99, 

21.16, 18.05, 17.00. HRMS (ESI): calcd for C15H17INS (M+H)+ 370.0126, found 370.0131. 
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