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1. General Information  

All reactions were carried out in glassware under ambient atmosphere unless otherwise 

noted. Reactions were concentrated under reduced pressure using a rotary evaporator 

unless otherwise noted. Commercial reagents, including all of solvents, were used as 

received or purified using the methods indicated herein. All of chiral ligands were 

obtained from commercial sources. 

Chromatography: Analytical thin-layer chromatography (TLC) was carried out with 

silica gel pre-coated glass plates. The TLC was visualized with a UV lamp (254 or 365 

nm). Flash Column chromatography was carried out on silica gel (200-300 mesh) with 

technical grade solvents as the eluent.  

Nuclear magnetic resonance (NMR) spectroscopy: NMR spectra were recorded 

using CDCl3 as the solvent and on the Bruker AVANCE spectrometer, operating at 400 

MHz for 1H NMR and 100 MHz for 13C NMR. Chemical shifts (δ) were given in parts 

per million from tetramethylsilane (δ 0) and were measured relative to the signal of 

CDCl3 (
1H NMR: δ 7.26 ppm and 13C NMR: 77.0 ppm). Coupling constants (J values) 

were given in Hertz (Hz) and reported to the nearest 0.1 Hz. 1H NMR spectral data are 

tabulated in the order: multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; sept, septet; 

m, multiplet; br broad), coupling constants, number of protons.  

High resolution mass spectrometry (HRMS): HRMS were recorded on a liquid 

chromatography/quadrupole time-of-flight mass spectrometer (MicroTof-Q II mass 

spectrometer, Bruker Daltonics) using electrospray ionization-time of flight (ESI-TOF). 

The calculated values are based on the most abundant isotope.  

High performance liquid chromatography (HPLC): HPLC analysis was performed 

on a SHIMADZU LC-20AT equipped with a variable wavelength UV-Vis detector 

SPD-20A and Daicel Chiralpak chiral column.  

Optical rotations: Optical rotations were measured on an Autopol IV-T polarimeter. 

The optical rotation values ([α]D) were reported at the indicated temperature in deg. mL 

g−1 dm−1. 
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2. Optimization of Reaction Conditions 

Table S1: Optimization for the Synthesis of 2a 

 

entry catalyst ligand base solvent 2a (yieldb %) 

1 Pd2(dba)3 bpy - DMF 13  

2 Pd2(dba)3 bpy - DMA 10 

3 Pd2(dba)3 bpy - CH3CN <10 

4 Pd2(dba)3 bpy - MeOH trace 

5 Pd2(dba)3 bpy - THF ND 

6 Pd2(dba)3 bpy - DCE ND 

7 Pd2(dba)3 bpy Li2CO3 DMF 46  

8 Pd2(dba)3 bpy Cs2CO3 DMF 58 

9 Pd2(dba)3 bpy Na2CO3 DMF 83 

10 Pd2(dba)3 bpy K2CO3 DMF 93  

11 Pd2(dba)3 bpy K3PO4 DMF 88 

12 [Pd(allyl)Cl]2 bpy K2CO3 DMF 65  

13 Pd(MeCN)2Cl2 bpy K2CO3 DMF 90  

14 Pd(OAc)2 bpy K2CO3 DMF <10 

15 Pd(OAc)2 PPh3 K2CO3 DMF 62  

16 Pd(OAc)2 dppb K2CO3 DMF 82 

17 - bpy K2CO3 DMF ND 

18 Pd2(dba)3 - K2CO3 DMF <10 

19 - - K2CO3 DMF ND 

aReaction conditions: (E)-1a (0.1 mmol), Pd catalyst (0.01 mmol), ligand (0.02 mmol) in solvent 

(1.5 mL) at 80 oC for 6 h under air. bDetermined by 1HNMR with 1,3,5-trimethoxybenzene as the 

internal standard. 
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Table S2: Optimization for the Synthesis of Chiral Product 2a 

 

entry L T (oC) 2a (yieldb %) eec (%) 

1 L1 80 93 <1  

2 L2 80 94 16 

3 L3 80 90 <1 

4 L4 80 86 8 

5 L5 80 87 7 

6 L6 80 93 7 

7 L7 80 93 10  

8 L8 80 86 <1 

9 L9 80 82 <1 

10 L10 80 92 <1  

11 L2 60 (12 h) 90 23 

12 L2 50 86 22  

13 L2d 60  90 23  

14 L2e 60 90 23  

15 L11 60 24 16 

16 L12 60 35 28  

17 L13 60 39 24 

18 L14 60 <10 <1 

19 L15 60 58 8 

20 L16 60 76 53 

21 L17 60 75 46 

22 L18 60 72 42 

23 L19 60 65 35 

24 L20 60 64 14 

25 L21    60     55 37 
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aReaction conditions: (E)-1a (0.1 mmol), Pd2(dba)3 (0.01 mmol), L (0.02 mmol) in DMF (1.5 mL) 

under air. bDetermined by 1HNMR with 1,3,5-trimethoxybenzene as the internal standard. 

cDetermined by HPLC analysis. d[Pd(allyl)Cl]2.
 ePd(MeCN)2Cl2. 

 

 

 

 

Table S3: Unsuccessful Substrates 
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3. Preparation of Starting Materials 

General Synthetic Procedures for the Preparation of (E)-1: 

 

To a solution of compound S-1 (200 mmol), in DCM (200 mL) was added ethyl 2-

(triphenyl-λ5-phosphanylidene) propanoate (1.5 eq, 300 mmol) and the resulting 

mixture was stirred at 45 °C for 72 h. The reaction was quenched with water, and 

extracted with DCM. It was purified by column chromatography to give compound II. 

After completion, concentrate the solvent under reduced pressure. The obtained crude 

product S-3 was used in the next step without further purification. 

To a solution of compound S-2 (200 mmol), in DCM (200 mL) was added ethyl 2-

(triphenyl-λ5-phosphanylidene) propanoate (1.5 eq, 300 mmol) and MnO2 (20 equiv). 

The resulting mixture was stirred at room temperature for 72 h and then filter through 

Celite. Wash the filtrate with DCM then concentrate the combined organic layer in 

vacuo. Purify the crude residue by flash chromatography obtain product S-3. 

To a solution of S-3 (100 mmol) and imidazol (250 mmol, 2.5 equiv) in DCM (100 mL) 

at 0 oC was slowly added TBSCl (120 mmol, 1.2 equiv). Then, the reaction mixture was 

warmed up to room temperature and further stirred overnight. Concentrate the 

combined organic layer in vacuo and purify the crude residue by flash chromatography 

obtain product S-4. 

To a solution of S-4 (50 mmol) in DCM (70 mL) at -78 oC was slowly added DIBALH 

(1,5 M in toluene, 2 equiv). The resulting mixture was stirred at -78 oC for 2 h and 

further warmed up to 0 oC for 30 min. After completion, the mixture was quenched with 

the addition of MeOH (5 mL) at 0 °C. Allow the reaction mixture to reach ambient 

temperature and add saturated aqueous NaCl solution (50 mL) and DCM (50 mL) to 

the reaction mixture. Filter the reaction mixture through a plug of Celite and extracted 
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with DCM. Concentrate the combined organic layer in vacuo and purify the crude 

residue by flash chromatography to give the S-5. 

To a solution of S-5 (30 mmol), TsNHBoc (36 mmol, 1.2 equiv) and PPh3 (45 mmol, 

1.5 equiv) in THF (60 mL) at 0 oC was slowly added DIAD (45 mmol, 1.5 equiv). Then, 

the reaction mixture was warmed up to room temperature and further stirred overnight. 

Concentrate the combined organic layer in vacuo and purify the crude residue by flash 

chromatography obtain product S-6. 

To a solution of S-6 (20 mmol) in DCM (40 mL) at 0 oC was slowly added TFA (200 

mmol, 10 equiv). Then, the reaction mixture was warmed up to room temperature and 

further stirred for 3 h. After completion, the solution was washed with saturated 

NaHCO3 solution and extracted with DCM. Concentrate the combined organic layer in 

vacuo. The crude residue was dissolved in THF (20 mL), then TBAF (100 mmol, 5 

equiv) was added into the mixture. The reaction mixture was stirred at room 

temperature for 3 h. After completion, the mixture was quenched by saturated NaCl 

solution and extracted with EtOAc. The combined organic layers were dried with 

Na2SO4 and concentrated under reduced pressure. Purify the crude residue by flash 

chromatography obtain product S-7. 

In an oven-dried tube, alcohol S-7 (6 mmol), K2CO3 (15 mmol, 2.5 eq) and LiI (0.6 

mmol, 0.1 eq) was dissolved in acetone (12 mL), the reaction mixture was stirred at 

room temperature for 30 min. Then a solution of vinyl/aryl iodines (6 mmol) in acetone 

was added dropwise and the mixture was stirred at 60 °C for overnight. After 

completion, the reaction was quenched with water, and extracted with EtOAc. Organic 

solvents were removed under reduced pressure and the crude reaction mixture was 

purified by chromatography on silica gel (petroleum ether/ethyl acetate = 2/1) to afford 

the compound (E)-1. 

 

 

Compound 1a was prepared according to the general procedure. Colorless oil. 1H NMR 
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(400 MHz, CDCl3) δ 7.53 (d, J = 8.0 Hz, 2H), 7.21 – 7.17 (m, 7H), 6.47 (s, 1H), 5.33 

(t, J = 6.4 Hz, 1H), 4.33 (s, 2H), 3.97 (d, J = 6.4 Hz, 2H), 3.37 (s, 2H), 2.35 (s, 3H), 

1.93 (s, 1H), 1.16 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 146.3, 143.6, 138.3, 135.7, 

133.4, 129.7, 128.4, 128.3, 127.5, 127.5, 127.2, 82.9, 59.2, 56.0, 54.0, 21.6, 14.2. 

HRMS (ESI) m/z: [M+H]+ calcd for C21H25INO3S
+: 498.0594; found: 498.0594. 

 

Compound 1b was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.63 (d, J = 8.0 Hz, 2H), 7.31 – 7.28 (m, 2H), 7.24 – 7.21 (m, 2H), 

6.83 – 6.79 (m, 2H), 6.46 (s, 1H), 5.45 – 5.42 (m, 1H), 4.40 (s, 2H), 4.07 (d, J = 6.4 Hz, 

2H), 3.80 (s, 3H), 3.47 (s, 2H), 2.44 (s, 3H), 1.90 (s, 1H), 1.27 (s, 3H). 13C NMR (100 

MHz, CDCl3) δ 159.6, 145.5, 143.5, 135.8, 133.6, 130.7, 129.7, 128.4, 127.5, 127.3, 

113.7, 81.1, 59.2, 56.0, 55.3, 54.1, 21.6, 14.2. HRMS (ESI) m/z: [M+H]+ calcd for 

C22H27INO4S
+: 528.0700; found: 528.0701. 

 

Compound 1c was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.61 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.0 

Hz, 2H), 7.07 (d, J = 8.0 Hz, 2H), 6.51 (s, 1H), 5.42 (t, J = 6.4 Hz, 1H), 4.41 (s, 2H), 

4.07 (d, J = 6.4 Hz, 2H), 3.46 (s, 2H), 2.44 (s, 3H), 2.32 (s, 3H), 1.85 (s, 3H), 1.28 (s, 

3H). 13C NMR (100 MHz, CDCl3) δ 146.1, 143.5, 138.3, 135.9, 135.4, 133.7, 129.7, 

129.1, 127.5, 127.2, 127.0, 82.1, 59.3, 55.8, 54.0, 21.6, 21.2, 14.2. HRMS (ESI) m/z: 

[M+H]+ calcd for C22H27INO3S
+: 512.0751; found: 512.0750. 

 

Compound 1d was prepared according to the general procedure. Colorless oil. 1H NMR 
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(400 MHz, CDCl3) δ 7.63 (d, J = 8.0 Hz, 2H), 7.31 – 7.28 (m, 4H), 7.23 (d, J = 8.4 Hz, 

2H), 6.55 (s, 1H), 5.43 (t, J = 5.6 Hz, 1H), 4.43 (s, 2H), 4.06 (d, J = 6.4 Hz, 2H), 3.46 

(s, 2H), 2.44 (s, 3H), 2.00 (s, 1H), 1.32 (s, 9H), 1.25 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 151.4, 146.0, 143.5, 135.7, 135.4, 133.5, 129.7, 127.6, 127.4, 126.9, 125.3, 

82.2, 59.2, 55.9, 54.0, 34.6, 31.3, 21.6, 14.1. HRMS (ESI) m/z: [M+H]+ calcd for 

C25H33INO3S
+: 554.1220; found: 554.1219. 

 

Compound 1e was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.53 (d, J = 8.0 Hz, 2H), 7.21 – 7.14 (m, 4H), 6.86 (t, J = 8.4 Hz, 

2H), 6.42 (s, 1H), 5.34 (t, J = 6.0 Hz, 1H), 4.29 (s, 2H), 3.98 (d, J = 6.4 Hz, 2H), 3.37 

(s, 2H), 2.34 (s, 3H), 2.12 (s, 1H), 1.16 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 162.6 

(d, JC-F = 246.7 Hz), 144.5 (d, JC-F = 167.0 Hz), 135.7, 134.4 (d, JC-F = 3.3 Hz), 133.2, 

129.8, 129.0 (d, JC-F = 8.1 Hz), 127.7, 127.4, 115.4, 115.2, 82.7, 59.1, 56.3, 54.2, 21.6, 

14.1. 19F NMR (376 MHz, CDCl3) δ -112.4. HRMS (ESI) m/z: [M+H]+ calcd for 

C21H24FINO3S
+: 516.0500; found: 516.0502. 

 

Compound 1f was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.64 (d, J = 8.0 Hz, 2H), 7.31 – 7.28 (m, 2H), 7.22 – 7.18 (m, 1H), 

6.87 – 6.85 (m, 3H), 6.59 (s, 1H), 5.51 – 5.42 (m, 1H), 4.41 (s, 2H), 4.08 (d, J = 6.4 Hz, 

2H), 3.82 (s, 3H), 3.48 (s, 2H), 2.45 (s, 3H), 1.86 (s, 1H), 1.28 (s, 3H). 13C NMR (100 

MHz, CDCl3) δ 159.3, 146.2, 143.5, 139.7, 135.7, 133.5, 129.7, 129.3, 127.6, 127.5, 

119.8, 114.1, 112.7, 82.9, 59.2, 56.2, 55.4, 54.2, 21.6, 14.1. HRMS (ESI) m/z: [M+H]+ 

calcd for C22H27INO4S
+: 528.0700; found: 528.0701. 
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Compound 1g was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.63 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 7.18 (t, J = 7.6 

Hz, 1H), 7.13 (d, J = 7.6 Hz, 1H), 7.07 – 7.03 (m, 2H), 6.54 (s, 1H), 5.45 (td, J = 6.4, 

1.2 Hz, 1H), 4.44 (s, 2H), 4.10 (d, J = 6.4 Hz, 2H), 3.49 (s, 2H), 2.46 (s, 3H), 2.33 (s, 

3H), 1.62 (s, 1H), 1.32 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 146.4, 143.4, 138.4, 

138.0, 136.0, 133.7, 129.6, 129.0, 128.2, 128.0, 127.5, 127.4, 124.3, 82.6, 59.3, 55.8, 

53.8, 21.6, 21.4, 14.2. HRMS (ESI) m/z: [M+H]+ calcd for C22H27INO3S
+: 512.0751; 

found: 512.0750. 

 

Compound 1h was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.54 (d, J = 8.4 Hz, 2H), 7.19 – 7.12 (m, 3H), 7.05 – 7.01 (m, 2H), 

6.86 (d, J = 7.6 Hz, 1H), 6.21 (s, 1H), 5.35 (dd, J = 6.4, 5.6 Hz, 1H), 4.20 (s, 2H), 4.05 

(d, J = 6.4 Hz, 2H), 3.40 (s, 2H), 2.38 – 2.32 (m, 4H), 2.14 (s, 3H), 1.26 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 147.4, 143.3, 138.6, 136.1, 135.4, 132.9, 130.2, 129.6, 

129.5, 128.5, 128.1, 127.6, 125.7, 82.9, 59.1, 56.1, 53.3, 21.6, 19.6, 14.0. HRMS (ESI) 

m/z: [M+H]+ calcd for C22H27INO3S
+: 512.0751; found: 512.0750. 

 

Compound 1i was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.62 (d, J = 8.4 Hz, 2H), 7.29 – 7.27 (m, 2H), 6.94 (s, 1H), 6.79 
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(s, 2H), 6.49 (s, 1H), 5.46 (td, J = 6.4, 1.2 Hz, 1H), 4.42 (s, 2H), 4.12 (d, J = 6.4 Hz, 

2H), 3.50 (s, 2H), 2.45 (s, 3H), 2.28 (s, 6H), 1.78 (s, 1H), 1.36 (s, 3H). 13C NMR (100 

MHz, CDCl3) δ 146.5, 143.3, 138.4, 137.8, 136.2, 133.6, 129.9, 129.6, 127.5, 125.0, 

82.5, 59.2, 55.6, 53.5, 21.6, 21.3, 14.2. HRMS (ESI) m/z: [M+H]+ calcd for 

C23H29INO3S
+: 526.0907; found: 526.0906. 

 

Compound 1j was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.69 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.00 (s, 1H), 

5.49 (t, J = 6.0 Hz, 1H), 4.11 (d, J = 6.4 Hz, 2H), 3.84 (s, 2H), 3.59 (s, 2H), 2.42 (s, 

3H), 1.86 (s, 3H), 1.58 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.6, 142.8, 136.4, 

132.9, 129.8, 128.6, 127.4, 59.2, 56.4, 55.3, 22.0, 21.6, 14.4. HRMS (ESI) m/z: [M+H]+ 

calcd for C16H23INO3S
+: 436.0438; found: 436.0436. 

 

Compound 1k was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.62 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 5.96 (s, 1H), 

5.41 (t, J = 6.0 Hz, 1H), 4.01 (d, J = 6.4 Hz, 2H), 3.80 (s, 2H), 3.49 (s, 2H), 2.34 (s, 

3H), 2.21 (s, 1H), 2.15 (q, J = 7.6 Hz, 2H), 1.49 (s, 3H), 0.93 (t, J = 7.6 Hz, 3H). 13C 

NMR (100 MHz, CDCl3) δ 147.9, 143.6, 136.0, 132.7, 129.8, 128.4, 127.4, 77.8, 59.0, 

56.4, 54.6, 27.9, 21.6, 14.4, 12.3. HRMS (ESI) m/z: [M+H]+ calcd for C17H25INO3S
+: 

450.0594; found: 450.0593. 
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Compound 1l was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.69 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.03 (s, 1H), 

5.49 (td, J = 6.4, 1.0 Hz, 1H), 4.10 (d, J = 6.4 Hz, 2H), 3.87 (s, 2H), 3.57 (s, 2H), 2.42 

(s, 3H), 2.17 – 2.13 (m, 2H), 1.74 (s, 1H), 1.58 (s, 3H), 1.45 (dt, J = 13.6, 6.8 Hz, 1H), 

1.28 – 1.22 (m, 2H), 0.85 (d, J = 6.8 Hz, 6H). 13C NMR (100 MHz, CDCl3) δ 147.9, 

143.6, 136.0, 132.7, 129.8, 128.4, 127.4, 77.8, 59.0, 56.4, 54.6, 27.9, 21.6, 14.4, 12.3. 

HRMS (ESI) m/z: [M+H]+ calcd for C20H31INO3S
+: 492.1064; found: 492.1066. 

 

Compound 1m was prepared according to the general procedure. Pale yellow oil. 1H 

NMR (400 MHz, CDCl3) δ 7.64 (d, J = 8.4 Hz, 2H), 7.24 – 7.18 (m, 4H), 7.14 – 7.08 

(m, 3H), 5.99 (s, 1H), 5.42 (td, J = 6.4, 1.0 Hz, 1H), 4.02 (d, J = 6.4 Hz, 2H), 3.86 (s, 

2H), 3.53 (s, 2H), 2.69 – 2.65 (m, 2H), 2.46 – 2.42 (m, 2H), 2.34 (s, 3H), 1.50 – 1.48 

(m, 4H). 13C NMR (100 MHz, CDCl3) δ 145.7, 143.7, 140.9, 136.2, 133.1, 129.8, 128.5, 

128.4, 128.1, 127.4, 126.1, 79.4, 59.2, 56.4, 54.4, 36.8, 34.3, 21.6, 14.4. HRMS (ESI) 

m/z: [M+H]+ calcd for C23H29INO3S
+: 526.0907; found: 526.0908. 

 

Compound 1n was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.66 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), 6.01 (s, 1H), 

5.46 (t, J = 6.0 Hz, 1H), 4.05 (d, J = 6.4 Hz, 2H), 3.85 (s, 2H), 3.53 (s, 2H), 2.38 (s, 

3H), 2.22 (s, 1H), 2.15 (t, J = 12.0 Hz, 1H), 1.69 – 1.56 (m, 8H), 1.21 – 0.96 (m, 5H). 

13C NMR (100 MHz, CDCl3) δ 151.4, 143.6, 136.0, 133.0, 129.8, 128.0, 127.4, 78.9, 

59.1, 56.4, 54.3, 41.7, 32.5, 26.6, 26.2, 21.6, 14.4. HRMS (ESI) m/z: [M+H]+ calcd for 

C21H31INO3S
+: 504.1064; found: 504.1064. 
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Compound 1o was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.69 (d, J = 7.6 Hz, 2H), 7.31 (d, J = 7.6 Hz, 2H), 6.06 (s, 1H), 

5.75 – 5.65 (m, 1H), 5.49 (t, J = 6.0 Hz, 1H), 5.01 – 4.95 (m, 2H), 4.10 (d, J = 6.4 Hz, 

2H), 3.86 (s, 2H), 3.58 (s, 2H), 2.42 (s, 3H), 2.31 – 2.27 (m, 2H), 2.18 – 2.13 (m, 2H), 

1.66 (s, 1H), 1.58 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 145.7, 143.6, 137.2, 136.1, 

133.0, 129.8, 128.2, 127.4, 115.5, 78.9, 59.2, 56.4, 54.4, 34.1, 31.7, 21.6, 14.4. HRMS 

(ESI) m/z: [M+H]+ calcd for C19H27INO3S
+: 476.0751; found: 476.0750. 

 

Compound 1p was prepared according to the general procedure. Yellow oil. 1H NMR 

(400 MHz, CDCl3) δ 7.52 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.4 Hz, 2H), 6.83 (s, 1H), 

6.68 (s, 2H), 6.37 (s, 1H), 5.29 (t, J = 6.8 Hz, 1H), 4.32 (s, 2H), 3.99 (d, J = 6.4 Hz, 

2H), 3.39 (s, 2H), 2.33 (s, 3H), 2.17 (s, 6H), 1.91 (s, 1H), 1.65 – 1.62 (m, 2H), 1.20 – 

1.06 (m, 8H), 0.78 (t, J = 7.6 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 146.6, 143.3, 

138.5, 137.7, 137.3, 136.3, 129.9, 129.6, 127.9, 127.5, 125.1, 82.5, 59.0, 53.6, 53.4, 

31.6, 29.3, 28.5, 28.2, 22.7, 21.6, 21.3, 14.2. HRMS (ESI) m/z: [M+H]+ calcd for 

C28H39INO3S
+: 596.1690; found: 596.1690. 
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Compound 1q was prepared according to the general procedure. Yellow oil. 1H NMR 

(400 MHz, CDCl3) δ 7.57 (d, J = 8.4 Hz, 2H), 7.25 – 7.19 (m, 7H), 6.52 (s, 1H), 5.42 

(t, J = 6.4 Hz, 1H), 4.35 (s, 2H), 4.00 (d, J = 6.4 Hz, 2H), 3.43 (s, 2H), 2.38 (s, 3H), 

1.85 – 1.76 (m, 4H), 1.67 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 145.9, 144.0, 138.0, 

135.1, 134.4, 130.0, 129. 9, 128.5, 127.6, 127.2, 120.4 (t, JC-F = 36.0 Hz), 115.4 (q, JC-

F = 37.5 Hz), 83.0, 58.7, 54.5, 54.0, 29.1 (t, JC-F = 21.6 Hz), 21.6, 18.7. 19F NMR (376 

MHz, CDCl3) δ -85.4, -118.8. HRMS (ESI) m/z: [M+H]+ calcd for C24H26 F5INO3S
+: 

630.0593; found: 630.0595. 

 

Compound 1r was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.66 (d, J = 8.4 Hz, 2H), 7.32 – 7.27 (m, 7H), 6.57 (s, 1H), 5.39 

(t, J = 6.8 Hz, 1H), 4.45 (s, 2H), 4.05 (d, J = 6.8 Hz, 2H), 3.59 (s, 2H), 2.46 (s, 3H), 

1.60 (s, 3H), 0.64 – 0.57 (m, 1H), 0.39 – 0.36 (m, 2H), 0.01 – -0.03 (m, 2H). 13C NMR 

(100 MHz, CDCl3) δ 146.4, 143.6, 138.4, 137.2, 135.7, 129.7, 128.4, 128.3, 127.6, 

127.4, 127.2, 82.9, 59.0, 54.2, 54.1, 32.5, 21.6, 10.2, 4.7. HRMS (ESI) m/z: [M+H]+ 

calcd for C24H29INO3S
+: 538.0907; found: 538.0907. 

 

Compound 1s was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.66 (d, J = 8.4 Hz, 2H), 7.33 – 7.28 (m, 7H), 6.58 (s, 1H), 5.35 

(t, J = 6.8 Hz, 1H), 4.46 (s, 2H), 4.07 (d, J = 6.8 Hz, 2H), 3.51 (s, 2H), 2.47 (s, 3H), 

1.69 (q, J = 7.6 Hz, 2H), 1.53 (s, 1H), 0.81 (t, J = 7.6 Hz, 3H). 13C NMR (100 MHz, 

CDCl3) δ 146.4, 143.5, 139.1, 138.3, 135.8, 129.7, 128.4, 128.3, 127.6, 127.21, 127.0, 

82.8, 59.0, 54.0, 53.4, 21.6, 21.1, 13.3. HRMS (ESI) m/z: [M+H]+ calcd for 
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C22H27INO3S
+: 512.0751; found: 512.0750. 

 

Compound 1t was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.61 (d, J = 8.0 Hz, 2H), 7.35 – 7.19 (m, 10 H), 7.06 (d, J = 6.8 

Hz, 2H), 6.52 (s, 1H), 5.56 (t, J = 6.8 Hz, 1H), 4.45 (s, 2H), 4.19 (d, J = 6.8 Hz, 2H), 

3.45 (s, 2H), 3.06 (s, 2H), 2.45 (s, 3H), 1.68 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 

146.1, 143.6, 138.6, 138.3, 135.4, 135.3, 129.7, 128.6, 128.6, 128.5, 128.4, 128.3, 127.6, 

127.2, 126.3, 83.0, 59.3, 54.2, 53.7, 34.1, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for 

C27H29INO3S
+: 574.0907; found: 574.0905. 

 

Compound 1u was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.52 (d, J = 8.4 Hz, 2H), 7.34 – 7.26 (m, 8H), 7.21 (d, J = 8.0 Hz, 

2H), 7.01 – 6.99 (m, 2H), 6.68 (s, 1H), 5.64 (t, J = 6.8 Hz, 1H), 4.56 (s, 2H), 3.94 (d, J 

= 6.8 Hz, 2H), 3.87 (s, 2H), 2.44 (s, 3H), 1.62 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 

146.2, 143.3, 138.4, 137.4, 137.3, 136.3, 129.6, 129.1, 128.5, 128.4, 128.3, 127.6, 127.4, 

127.1, 83.8, 60.0, 53.5, 53.4, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for C26H27INO3S
+: 

560.0751; found: 560.0751. 

 

Compound 1v was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.57 (d, J = 8.0 Hz, 2H), 7.32 – 7.25 (m, 7H), 6.61 (s, 1H), 5.67 

(dt, J = 15.2, 5.2 Hz, 1H), 5.41 – 5.34 (m, 1H), 4.46 (s, 2H), 3.99 (d, J = 5.2 Hz, 2H), 

3.53 (d, J = 6.4 Hz, 2H), 2.42 (s, 3H), 2.09 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 
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146.5, 143.6, 138.5, 136.1, 134.1, 129.7, 128.5, 128.4, 127.5, 127.2, 125.1, 83.0, 62.7, 

52.6, 49.0, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for C20H23INO3S
+: 484.0438; found: 

484.0439. 

 

Compound 1w was prepared according to the general procedure. Pale yellow oil. 1H 

NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.27 (dt, 

J = 7.6, 1.6 Hz, 1H), 6.09 – 6.04 (m, 1H), 5.30 (d, J = 8.4 Hz, 1H), 4.61 – 4.54 (m, 1H), 

3.76 (dd, J = 5.6, 1.6 Hz, 2H), 3.65 (q, J = 14.4 Hz, 2H), 2.42 (s, 3H), 2.16 – 2.02 (m, 

2H), 1.69 (s, 1H), 1.21 (d, J = 6.4 Hz, 3H), 1.00 (t, J = 7.6 Hz, 3H). 13C NMR (100 

MHz, CDCl3) δ 143.7, 137.0, 136.5, 136.3, 133.8, 129.9, 127.3, 84.1, 64.2, 53.2, 51.6, 

23.7, 21.6, 21.2, 13.4. HRMS (ESI) m/z: [M+H]+ calcd for C17H25INO3S
+: 450.0594; 

found: 450.0596. 

 

Compound 1x was prepared according to the general procedure. Yellow oil. 1H NMR 

(400 MHz, CDCl3) δ 7.63 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 6.77 (dd, J = 

8.0, 1.6 Hz, 1H), 6.72 – 6.70 (m, 2H), 6.45 (s, 1H), 5.95 (s, 2H), 5.25 (dd, J = 8.4, 1.2 

Hz, 1H), 4.51– 4.44 (m, 1H), 4.40– 4.30 (m, 2H), 3.46 (q, J = 15.2 Hz, 2H), 2.43 (s, 

3H), 1.74 (s, 1H), 1.36 (d, J = 0.8 Hz, 3H), 1.18 (d, J = 6.4 Hz, 3H). 13C NMR (100 

MHz, CDCl3) δ 147.7, 147.5, 145.8, 143.5, 135.9, 132.4, 132.3, 132.2, 129.7, 127.5, 

121.2, 108.1, 107.6, 101.3, 81.7, 64.5, 55.9, 54.0, 23.2, 21.6, 14.4. HRMS (ESI) m/z: 

[M+H]+ calcd for C23H27INO5S
+: 556.0649; found: 556.0647. 
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Compound 1y was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.68 (d, J = 8.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 6.01 (s, 1H), 

5.26 (d, J = 8.4 Hz, 1H), 4.51 – 4.45 (m, 1H), 3.87 (q, J = 14.8 Hz, 2H), 3.57 – 3.49 (m, 

2H), 2.40 (s, 3H), 2.18 – 2.14 (m, 2H), 1.89 (s, 1H), 1.60 (s, 3H), 1.50 – 1.40 (m, 1H), 

1.29 – 1.23 (m, 2H), 1.14 (d, J = 6.4 Hz, 3H), 0.85 (d, J = 6.8 Hz, 6H). 13C NMR (100 

MHz, CDCl3) δ 146.9, 143.6, 136.2, 132.6, 131.6, 129.8, 127.4, 78.2, 64.4, 56.2, 54.7, 

36.8, 32.8, 27.7, 23.0, 22.5, 22.4, 21.6, 14.5. HRMS (ESI) m/z: [M+H]+ calcd for 

C21H33INO3S
+: 506.1220; found: 506.1220. 

 

Compound 1z was prepared according to the general procedure. Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.68 (d, J = 8.4 Hz, 2H), 7.30 – 7.28 (m, 2H), 6.22 (d, J = 1.6 Hz, 

1H), 5.83 (d, J = 1.6 Hz, 1H), 5.29 – 5.27 (m, 1H), 4.54 – 4.47 (m, 1H), 3.99 – 3.90 (m, 

2H), 3.74 (d, J = 14.4 Hz, 1H), 3.63 (d, J = 14.4 Hz, 1H), 2.41 (s, 3H), 2.07 (s, 1H), 

1.57 (d, J = 0.8 Hz, 3H), 1.18 (d, J = 6.0 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 143.7, 

136.8, 134.6, 130.7, 129.7, 127.8, 127.4, 104.6, 64.4, 58.3, 55.6, 23.2, 21.6, 14.6. 

HRMS (ESI) m/z: [M+H]+ calcd for C16H23INO3S
+: 436.0438; found: 436.0439. 

 

Compound 1aa was prepared according to the general procedure. Yellow oil. 1H NMR 

(400 MHz, CDCl3) δ 7.69 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 6.21 (d, J = 1.6 

Hz, 1H), 5.83 (s, 1H), 5.48 (t, J = 6.4 Hz, 1H), 4.12 (d, J = 6.4 Hz, 2H), 3.97 (s, 2H), 

3.74 (s, 2H), 2.41 (s, 3H), 1.72 (s, 1H), 1.57 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

143.6, 137.0, 132.7, 129.7, 129.2, 127.9, 127.4, 104.4, 59.1, 58.2, 55.4, 21.6, 14.5. 

HRMS (ESI) m/z: [M+H]+ calcd for C15H21INO3S
+: 422.0281; found: 422.0281. 
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Compound 1ab was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.45 (d, J = 8.0 Hz, 2H), 7.21 – 7.14 (m, 7H), 6.59 (s, 1H), 

5.21 (t, J = 6.4 Hz, 1H), 4.42 (s, 2H), 3.96 (d, J = 6.8 Hz, 2H), 2.92 – 2.88 (m, 2H), 

2.32 (s, 3H), 2.04 – 2.00 (m, 2H), 1.78 (s, 1H), 1.48 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 146.4, 143.4, 138.2, 136.2, 135.8, 129.7, 128.6, 128.50, 127.4, 127.0, 125.0, 

83.3, 59.1, 52.8, 46.4, 37.7, 21.6, 16.4. HRMS (ESI) m/z: [M+H]+ calcd for 

C22H27INO3S
+: 512.0751; found: 512.0753. 

 

Compound 1ac was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.08 (d, 

J = 0.8 Hz, 1H), 5.40 – 5.37  (m, 1H), 4.09 (d, J = 6.8 Hz, 2H), 3.93 (s, 2H), 3.15 – 

3.11 (m, 2H), 2.42 (s, 3H), 2.20 – 2.16 (m, 2H), 1.90 (d, J = 1.2 Hz, 3H), 1.62 (s, 3H), 

1.58 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 143.5, 143.0, 136.8, 135.8, 129.8, 127.2, 

126.0, 77.7, 59.2, 55.1, 47.2, 38.0, 22.0, 21.6, 16.4. HRMS (ESI) m/z: [M+H]+ calcd 

for C17H25INO3S
+: 450.0594; found: 450.0594. 

 

Compound 1ad was prepared according to the general procedure. Colorless oil. 1H 
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NMR (400 MHz, CDCl3) δ 7.61 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.16 (d, 

J = 1.6 Hz, 1H), 5.76 (s, 1H), 5.22 (t, J = 7.2 Hz, 1H), 3.87 (s, 2H), 3.64 (s, 2H), 3.51 

(t, J = 6.4 Hz, 2H), 2.34 (s, 3H), 2.20 – 2.15 (m, 2H), 2.11 (s, 1H), 1.45 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 143.6, 136.8, 132.0, 129.7, 127.5, 127.3, 126.9, 104.8, 61.9, 

58.1, 55.9, 31.5, 21.6, 14.5. HRMS (ESI) m/z: [M+H]+ calcd for C19H27INO3S
+: 

476.0751; found: 476.0753. 

 

Compound 1ae was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.4 Hz, 3H), 7.48 (dd, J = 8.0, 1.2 Hz, 1H), 

7.34 – 7.27 (m, 3H), 6.92 (td, J = 7.6, 1.6 Hz, 1H), 5.31 (td, J = 6.4, 0.8 Hz, 1H), 4.32 

(s, 2H), 3.89 (d, J = 6.4 Hz, 2H), 3.67 (s, 2H), 2.43 (s, 3H), 1.48 (s, 1H), 1.42 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 143.6, 139.2, 138.5, 136.4, 132.9, 129.9, 129.6, 129.2, 

128.8, 128.4, 127.3, 98.6, 59.0, 56. 9, 56.7, 21.6, 14.4. HRMS (ESI) m/z: [M+H]+ calcd 

for C19H23INO3S
+: 472.0438; found: 472.0436. 

 

Compound 1af was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.0 Hz, 1H), 7.30 (d, 

J = 8.0 Hz, 2H), 7.12 (s, 1H), 6.71 (dd, J = 8.0, 1.6 Hz, 1H), 5.30 (t, J = 6.0 Hz, 1H), 

4.28 (s, 2H), 3.88 (d, J = 6.8 Hz, 2H), 3.65 (s, 2H), 2.41 (s, 3H), 2.19 (s, 3H), 1.62 (s, 

1H), 1.43 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.6, 138.9, 138.4, 137.9, 136.7, 

132.8, 130.3, 130.2, 129.9, 128.9, 127.2, 94.6, 58.9, 56.6, 56.4, 21.6, 21.0, 14.4. HRMS 

(ESI) m/z: [M+H]+ calcd for C20H25INO3S
+: 486.0594; found: 486.0592. 
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Compound 1ag was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.4 Hz, 2H), 7.60 (d, J = 8.4 Hz, 1H), 7.31 (d, 

J = 8.0 Hz, 2H), 7.28 – 7.27 (m, 1H), 6.88 (dd, J = 8.4, 2.4 Hz, 1H), 5.34 – 5.31 (m, 

1H), 4.25 (s, 2H), 3.90 (d, J = 6.4 Hz, 2H), 3.66 (s, 2H), 2.41 (s, 3H), 1.98 (s, 1H), 1.45 

(s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.9, 140.4, 140.2, 136.2, 134.8, 132.2, 130.0, 

129.5, 129.2, 127.2, 95.2, 58.9, 57.0, 56.2, 21.6, 14.4. HRMS (ESI) m/z: [M+H]+ calcd 

for C19H22ClINO3S
+: 506.0048; found: 506.0050. 

 

Compound (E)-1ah was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.73 (dd, J = 8.0, 1.2 Hz, 1H), 7.37 (dd, J = 7.6, 1.6 Hz, 

1H), 7.26 (td, J = 7.6, 1.2 Hz, 1H), 6.89 (td, J = 7.6, 1.6 Hz, 1H), 5.64 – 5.60 (m, 1H), 

4.38 (s, 2H), 4.11 (d, J = 7.6 Hz, 2H), 3.90 (s, 2H), 2.71 (s, 1H), 1.65 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 140.5, 139.2, 134.9, 129.3, 128.9, 128.3, 126.8, 98.0, 76.0, 75.8, 

58.8, 14.3. HRMS (ESI) m/z: [M+H]+ calcd for C12H16INO2
+: 319.0189; found: 

319.0189. 

 

Compound (Z)-1ah was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.81 (dd, J = 8.0, 0.8 Hz, 1H), 7.42 (dd, J = 7.6, 1.2 Hz, 

1H), 7.34 (td, J = 7.6, 1.2 Hz, 1H), 6.98 (td, J = 7.6, 1.6 Hz, 1H), 5.67 – 5.64 (m, 1H), 

4.46 (s, 2H), 4.15 (dd, J = 7.2, 0.8 Hz, 2H), 4.09 (s, 2H), 2.00 (s, 1H), 1.85 (d, J = 1.2 

Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 140.2, 139.3, 135.9, 129.4, 128.9, 128.4, 128.3, 
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98.0, 76.1, 69.2, 58.6, 22.1. HRMS (ESI) m/z: [M+H]+ calcd for C12H16INO2
+: 

319.0189; found: 319.0188. 

 

Compound 1ah' was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.22 – 7.16 (m, 2H), 7.13 – 7.07 (m, 3H), 6.00 (s, 1H), 5.62 

– 5.59 (m, 1H), 4.12 (d, J = 6.8 Hz, 2H), 4.04 (s, 2H), 3.78 (s, 2H), 2.71 – 2.67 (m, 2H), 

2.51 – 2.48 (m, 2H), 1.87 (s, 1H), 1.63 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 147.4, 

141.2, 135.2, 128.5, 128.4, 126.7, 126.1, 77.8, 75.6, 73.5, 59.0, 37.6, 34.3, 14.2. HRMS 

(ESI) m/z: [M+H]+ calcd for C16H22IO2
+: 373.0659; found: 373.0657. 

 

Compound 1ai was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.53 (d, J = 8.4 Hz, 2H), 7.20 – 7.19 (m, 7H), 6.46 (s, 1H), 

5.14 (t, J = 6.8 Hz, 1H), 4.33 (s, 2H), 3.49 (t, J = 6.4 Hz, 2H), 3.35 (s, 2H), 2.35 (s, 3H), 

2.12 (q, J = 6.4 Hz, 2H), 1.90 (s, 1H), 1.15 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

146.6, 143.5, 138.4, 135.6, 133.3, 129.7, 128.4, 128.3, 127.6, 127.3, 124.6, 82.6, 62.0, 

56.5, 54.1, 31.5, 21.6, 14.3. HRMS (ESI) m/z: [M+H]+ calcd for C22H27INO3S
+: 

512.0751; found: 512.0753. 

 

Compound 1aj was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 5.99 (d, 
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J = 1.2 Hz, 1H), 5.30 – 5.26 (m, 1H), 3.83 (s, 2H), 3.61 – 3.57 (m, 4H), 2.42 (s, 3H), 

2.24 (q, J = 6.4 Hz, 2H), 1.88 (d, J = 1.2 Hz, 3H), 1.70 (s, 1H), 1.58 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 143.5, 143.0, 136.2, 132.8, 129.8, 127.4, 125.6, 77.42, 76.9, 62.0, 

57.0, 55.6, 31.6, 22.0, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for C17H25INO3S
+: 

450.0594; found: 450.0592. 

 

Compound 1ak was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.67 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 6.06 – 

5.98 (m, 1H), 5.74 – 5.64 (m, 1H), 5.27 (t, J = 6.8 Hz, 1H), 5.00 – 4.93 (m, 2H), 3.84 

(s, 2H), 3.58 – 3.54 (m, 4H), 2.40 (s, 3H), 2.31 – 2.12 (m, 6H), 1.97 (s, 1H), 1.56 (s, 

3H). 13C NMR (100 MHz, CDCl3) δ 145.9, 143.6, 137.2, 136.0, 132.8, 129.8, 127.4, 

125.2, 115.5, 78.5, 61.9, 57.0, 54.6, 34.2, 31.7, 31.5, 21.6, 14.5. HRMS (ESI) m/z: 

[M+H]+ calcd for C20H29INO3S
+: 490.0907; found: 490.0908. 

 

Compound 1al was prepared according to the general procedure. Colorless oil. 1H 

NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.4 Hz, 3H), 7.51 (dd, J = 8.0, 1.2 Hz, 1H), 

7.33 – 7.27 (m, 3H), 6.91 (td, J = 7.6, 1.6 Hz, 1H), 5.14 – 5.11 (m, 1H), 4.28 (s, 2H), 

3.66 (s, 2H), 3.39 (t, J = 6.4 Hz, 2H), 2.42 (s, 3H), 2.07 – 2.02 (m, 2H), 1.70 (s, 1H), 

1.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.6, 139.4, 138.6, 136.4, 132.5, 129.9, 

129.4, 129.1, 128.4, 127.5, 126.1, 98.3, 61.8, 57.5, 56.8, 31.5, 21.6, 14.5. HRMS (ESI) 

m/z: [M+H]+ calcd for C20H25INO3S
+: 486.0594; found: 486.0594. 

 

 

 



23 

 

4. General Reaction Procedures 

 

In an oven-dried 25 mL Schlenk tube, the mixture of vinyl/aryl iodide−alkenol 

substrates (E)-1 (0.2 mmol), Pd2(dba)3 (0.02 mmol, 18.3 mg), bpy (0.04 mmol, 6.2 mg) 

and K2CO3 (0.6 mmol, 82.9 mg) were dissolved in DMF (3.0 mL). The tube was stirred 

at 80 oC in oil bath for 6 h. Upon completion, the mixture was cooled to room 

temperature and was washed with water (20 mL), brine (20 mL). The resulting mixture 

was extracted with EtOAc (2 × 20 mL) and the organic phase was dried with Na2SO4. 

The solvents were removed under reduced pressure and the crude reaction mixture was 

purified by chromatography on silica gel (petroleum ether/ethyl acetate = 5/1) to afford 

the product 2. 

 

Compound 2a was obtained in 92% yield (68.0 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.83 (t, J = 2.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 2H), 7.37 – 7.28 (m, 7H), 6.02 

(s, 1H), 4.14 (d, J = 15.6 Hz, 1H), 3.67 (dd, J = 15.6, 1.6 Hz, 1H), 3.42 (d, J = 11.4 Hz, 

1H), 2.76 (dd, J = 16.0, 2.4 Hz, 1H), 2.68 (d, J = 11.4 Hz, 1H), 2.61 (dd, J = 16.0, 2.0 

Hz, 1H), 2.44 (s, 3H), 1.25 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.2, 144.0, 137.9, 

132.9, 132.9, 130.0, 129.9, 128.6, 128.2, 127.7, 125.5, 53.2, 53.0, 46.5, 36.2, 24.7, 21.6. 

The spectroscopic data is consistent with the reported values in the literature (ACS Catal. 

2025, 15, 72−80).  
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Compound 2b was obtained in 88% yield (70.3 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.82 (t, J = 2.0 Hz, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

7.24 – 7.20 (m, 2H), 6.86 – 6.83 (m, 2H), 5.90 (s, 1H), 4.10 (dd, J = 15.6, 1.2 Hz, 1H), 

3.80 (s, 3H), 3.60 (dd, J = 15.6, 1.6 Hz, 1H), 3.37 (d, J = 11.2 Hz, 1H), 2.74 (dd, J = 

15.6, 2.4 Hz, 1H), 2.64 – 2.56 (m, 2H), 2.43 (s, 3H), 1.22 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 201.3, 159.6, 143.9, 132.9, 132.3, 130.3, 129.9, 128.4, 127.7, 126.6, 114.0, 

55.4, 53.2, 53.1, 46.5, 36.2, 24.7, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for 

C22H26NO4S
+: 400.1577; found: 400.1581. 

 

Compound 2c was obtained in 95% yield (72.9 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.82 (t, J = 2.4 Hz, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

7.18 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 5.96 (s, 1H), 4.11 (dd, J = 15.6, 1.2 

Hz, 1H), 3.62 (dd, J = 15.6, 2.0 Hz, 1H), 3.38 (d, J = 11.2 Hz, 1H), 2.75 (dd, J = 15.6, 

2.8 Hz, 1H), 2.64 – 2.57 (m, 2H), 2.43 (s, 3H), 2.33 (s, 3H), 1.23 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 201.3, 143.9, 138.1, 135.0, 133.0, 132.8, 129.9, 129.3, 129.1, 

127.7, 125.3, 53.2, 53.1, 46.5, 36.2, 24.7, 21.6, 21.1. HRMS (ESI) m/z: [M+H]+ calcd 

for C22H26NO3S
+: 384.1628; found: 384.1626. 

 

Compound 2d was obtained in 93% yield (79.2 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.82 (t, J = 2.0 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.36-7.33 (m, 4H), 7.23 (d, 

J = 8.4 Hz, 2H), 5.97 (s, 1H), 4.13 (d, J = 15.6 Hz, 1H), 3.64 (dd, J = 15.6, 1.6 Hz, 1H), 

3.38 (d, J = 11.2 Hz, 1H), 2.74 (dd, J = 16.0, 2.4 Hz, 1H), 2.64 (d, J = 11.2 Hz, 1H), 

2.59 (dd, J = 15.6, 2.0 Hz, 1H), 2.43 (s, 3H), 1.31 (s, 9H), 1.23 (s, 3H). 13C NMR (100 

MHz, CDCl3) δ 201.2, 151.4, 143.9, 134.9, 133.0, 132.7, 129.9, 129.3, 127.7, 125.5, 
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125.2, 53.2, 53.1, 46.5, 36.2, 34.6, 31.2, 24.7, 21.6. HRMS (ESI) m/z: [M+H]+ calcd 

for C25H32NO3S
+: 426.2097; found: 426.2095. 

 

Compound 2e was obtained in 92% yield (71.3 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.75 (t, J = 2.0 Hz, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 

7.20 – 7.16 (m, 2H), 6.97 – 6.91 (m, 2H), 5.88 (s, 1H), 4.01 (dd, J = 15.6, 1.2 Hz, 1H), 

3.53 (dd, J = 15.6, 2.0 Hz, 1H), 3.32 (d, J = 11.6 Hz, 1H), 2.69 (dd, J = 16.0, 2.0 Hz, 

1H), 2.58-2.51 (m, 2H), 2.36 (s, 3H), 1.17 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

201.0, 162.6 (d, JC-F = 248.5 Hz), 144.0, 134.0 (d, JC-F = 3.0 Hz), 133.0, 132.0, 130.0, 

129.9, 127.7, 127.2 (d, JC-F = 8.1 Hz), 115.5 (d, JC-F = 22.2 Hz), 53.1, 53.0, 46.5, 36.2, 

24.6, 21.6. 19F NMR (376 MHz, CDCl3) δ -113.7. HRMS (ESI) m/z: [M+H]+ calcd for 

C21H23FNO3S
+: 388.1377; found: 388.1378. 

 

Compound 2f was obtained in 86% yield (68.7 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.82 (t, J = 2.0 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

7.23 (d, J = 8.0 Hz, 1H), 6.88-6.86 (m, 1H), 6.84 – 6.80 (m, 2H), 6.00 (s, 1H), 4.10 (dd, 

J = 16.0, 1.2 Hz, 1H), 3.81 (s, 3H), 3.61 (dd, J = 16.0, 1.6 Hz, 1H), 3.39 (d, J = 11.6 

Hz, 1H), 2.75 (dd, J = 16.0, 2.4 Hz, 1H), 2.65-2.58 (m, 2H), 2.43 (s, 3H), 1.23 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 201.1, 159.7, 143.9, 139.4, 132.9, 132.8, 130.2, 129.9, 

129.6, 127.7, 118.0, 113.1, 111.7, 55.4, 53.2, 53.0, 46.6, 36.2, 24.6, 21.6. HRMS (ESI) 

m/z: [M+H]+ calcd for C22H26NO4S
+: 400.1577; found: 400.1577. 



26 

 

 

Compound 2g was obtained in 90% yield (69.0 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.83 (t, J = 2.0 Hz, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 

7.21 (t, J = 8.0 Hz, 1H), 7.09 (dd, J = 11.6, 8.0 Hz, 3H), 5.97 (s, 1H), 4.12 (d, J = 16.0 

Hz, 1H), 3.64 (dd, J = 16.0, 1.6 Hz, 1H), 3.38 (d, J = 11.6 Hz, 1H), 2.75 (dd, J = 16.0, 

2.4 Hz, 1H), 2.64 (d, J = 11.6 Hz, 1H), 2.59 (dd, J = 16.0, 2.0 Hz, 1H), 2.43 (s, 3H), 

2.35 (s, 3H), 1.24 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.1, 143.9, 138.3, 137.9, 

133.1 (2C), 129.9, 129.8, 128.9, 128.5, 127.7, 126.2, 122.6, 53.2, 53.1, 46.6, 36.2, 24.6, 

21.5, 21.4. HRMS (ESI) m/z: [M+H]+ calcd for C22H26NO3S
+: 384.1628; found: 

384.1629. 

 

Compound 2h was obtained in 89% yield (68.3 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.86 (t, J = 2.4 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 

7.22 – 7.11 (m, 3H), 7.01 (d, J = 7.2 Hz, 1H), 5.55 (s, 1H), 3.83 (dd, J = 16.0, 1.2 Hz, 

1H), 3.44 – 3.40 (m, 2H), 2.77 – 2.68 (m, 2H), 2.60 (dd, J = 15.6, 2.0 Hz, 1H), 2.43 (s, 

3H), 2.23 (s, 3H), 1.24 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.2, 143.9, 138.6, 

135.5, 134.3, 133.0, 131.8, 130.4, 129.9, 128.6, 127.9, 127.7, 125.8, 53.2, 53.1, 48.2, 

36.1, 24.8, 21.6, 19.7. HRMS (ESI) m/z: [M+H]+ calcd for C22H26NO3S
+: 384.1628; 

found: 384.1627. 
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Compound 2i was obtained in 88% yield (70.0 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.82 (t, J = 2.0 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 

6.94 – 6.89 (m, 3H), 5.94 (t, J = 2.0 Hz, 1H), 4.11 (dd, J = 15.6, 1.2 Hz, 1H), 3.61 (dd, 

J = 15.6, 2.0 Hz, 1H), 3.37 (d, J = 11.6 Hz, 1H), 2.75 (dd, J = 16.0, 2.4 Hz, 1H), 2.64 – 

2.55 (m, 2H), 2.43 (s, 3H), 2.30 (s, 6H), 1.23 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

201.3, 143.9, 138.2, 137.9, 133.2, 133.0, 129.9, 129.8, 129.6, 127.7, 123.4, 53.2, 53.1, 

46.6, 36.2, 24.7, 21.6, 21.3. HRMS (ESI) m/z: [M+H]+ calcd for C23H28NO3S
+: 

398.1784; found: 398.1785. 

 

Compound 2j was obtained in 95% yield (58.4 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.76 (t, J = 2.4 Hz, 1H), 7.65 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 

5.36 (s, 1H), 3.56 (d, J = 16.0 Hz, 1H), 3.26 (d, J = 11.6 Hz, 1H), 3.15 (d, J = 16.0 Hz, 

1H), 2.60 (dd, J = 15.6, 2.4 Hz, 1H), 2.50 (d, J = 11.6 Hz, 1H), 2.47 – 2.41 (m, 4H), 

1.63 (s, 3H), 1.09 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.7, 143.8, 132.9, 129.8, 

129.6, 127.8, 127.6, 53.3, 53.1, 48.3, 35.8, 24.8, 21.6, 20.4.HRMS (ESI) m/z: [M+H]+ 

calcd for C16H22NO3S
+: 308.1315; found: 308.1314. 

 

Compound 2k was obtained in 94% yield (60.4 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.76 (t, J = 2.4 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 

5.35 (s, 1H), 3.60 (d, J = 15.6 Hz, 1H), 3.26 (d, J = 11.6 Hz, 1H), 3.19 (d, J = 15.6 Hz, 
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1H), 2.60 (dd, J = 15.6, 2.6 Hz, 1H), 2.51 (d, J = 11.6 Hz, 1H), 2.48 – 2.41 (m, 4H), 

1.94 (q, J = 7.6 Hz, 2H), 1.11 (s, 3H), 0.97 (t, J = 7.6 Hz, 3H). 13C NMR (100 MHz, 

CDCl3) δ 201.7, 143.8, 135.2, 133.0, 129.8, 127.7, 126.0, 53.5, 53.2, 47.3, 35.6, 27.1, 

24.9, 21.6, 12.1. HRMS (ESI) m/z: [M+H]+ calcd for C17H24NO3S
+: 322.1471; found: 

322.1470. 

 

Compound 2l was obtained in 92% yield (66.9 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.76 (t, J = 2.4 Hz, 1H), 7.66 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 

5.35 (s, 1H), 3.59 (d, J = 15.6 Hz, 1H), 3.25 (d, J = 11.2 Hz, 1H), 3.19 (d, J = 16.0 Hz, 

1H), 2.60 (dd, J = 15.6, 2.4 Hz, 1H), 2.51 (d, J = 11.2 Hz, 1H), 2.46 – 2.43 (m, 4H), 

1.93 – 1.89 (m, 2H), 1.52 – 1.42 (m, 1H), 1.26 – 1.20 (m, 2H), 1.10 (s, 3H), 0.85 (d, J 

= 6.8 Hz, 6H). 13C NMR (100 MHz, CDCl3) δ 201.6, 143.7, 134.1, 133.1, 129.8, 127.7, 

126.8, 53.5, 53.2, 47.3, 36.8, 35.7, 32.3, 27.8, 24.9, 22.5, 22.4, 21.5. HRMS (ESI) m/z: 

[M+H]+ calcd for C20H30NO3S
+: 364.1941; found: 364.1942. 

 

Compound 2m was obtained in 92% yield (73.1 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.61 (t, J = 2.4 Hz, 1H), 7.65 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

7.23 (d, J = 7.6 Hz, 2H), 7.18 – 7.15 (m, 1H), 7.09 (d, J = 7.2 Hz, 2H), 5.32 (s, 1H), 

3.63 (d, J = 16.0 Hz, 1H), 3.24 – 3.17 (m, 2H), 2.75 – 2.63 (m, 2H), 2.56 (dd, J = 15.6, 

2.4 Hz, 1H), 2.48 (d, J = 11.2 Hz, 1H), 2.45 (s, 3H), 2.40 (dd, J = 15.6, 2.4 Hz, 1H), 

2.24 (t, J = 8.0 Hz, 2H), 1.06 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.7, 143.8, 

140.9, 133.0, 132.7, 129.8, 128.4 (2C), 128.2, 127.7, 126.1, 53.4, 53.1, 47.2, 36.0, 35.7, 

34.1, 24.7, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for C23H28NO3S
+: 398.1784; found: 

398.1785. 
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Compound 2n was obtained in 88% yield (66.1 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.76 (t, J = 2.4 Hz, 1H), 7.66 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

5.34 (s, 1H), 3.63 (d, J = 15.6 Hz, 1H), 3.26 – 3.19 (m, 2H), 2.59 (dd, J = 15.6, 2.8 Hz, 

1H), 2.50 (d, J = 11.6 Hz, 1H), 2.46 – 2.41 (m, 4H), 1.78 – 1.62 (m, 6H), 1.27 – 1.07 

(m, 8H). 13C NMR (100 MHz, CDCl3) δ 201.8, 143.7, 138.9, 133.0, 129.8, 127.7, 125.4, 

53.6, 53.3, 46.3, 42.9, 35.6, 32.1, 32.0, 26.5, 26.1, 25.1, 21.6. HRMS (ESI) m/z: 

[M+H]+ calcd for C21H30NO3S
+: 376.1941; found: 376.1943. 

 

Compound 2o was obtained in 86% yield (59.8 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.76 (t, J = 2.4 Hz, 1H), 7.67 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

5.77 – 5.67 (m, 1H), 5.39 (s, 1H), 5.00 – 4.94 (m, 2H), 3.60 (d, J = 16.0 Hz, 1H), 3.26 

(d, J = 11.2 Hz, 1H), 3.20 (d, J = 16.0 Hz, 1H), 2.61 (dd, J = 15.6, 2.4 Hz, 1H), 2.52 (d, 

J = 11.2 Hz, 1H), 2.48 – 2.42 (m, 4H), 2.16 – 2.11 (m, 2H), 2.04 – 2.00 (m, 2H), 1.11 

(s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.6, 143.8, 137.3, 133.0, 132.9, 129.8, 127.7 

(2C), 115.3, 53.4, 53.1, 47.3, 35.7, 33.5, 31.8, 24.9, 21.6. HRMS (ESI) m/z: [M+H]+ 

calcd for C19H26NO3S
+: 348.1628; found: 348.1628. 

 

Compound 2p was obtained in 88% yield (82.3 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.81 (t, J = 2.4 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 

6.94 – 6.89 (m, 3H), 5.96 (s, 1H), 4.06 (dd, J = 15.6, 1.2 Hz, 1H), 3.65 (dd, J = 15.6, 
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1.6 Hz, 1H), 3.28 (d, J = 11.2 Hz, 1H), 2.75 (d, J = 11.2 Hz, 1H), 2.70 (dd, J = 15.6, 2.8 

Hz, 1H), 2.59 (dd, J = 15.6, 2.4 Hz, 1H), 2.44 (s, 3H), 2.31 (s, 6H), 1.62 – 1.53 (m, 2H), 

1.26 (s, 8H), 0.87 (t, J = 6.8 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 201.6, 143.9, 

138.2, 138.0, 133.6, 133.0, 129.9, 129.8, 128.9, 127.7, 123.4, 51.4, 51.1, 46.8, 39.2, 

38.1, 31.7, 29.8, 23.8, 22.6, 21.6, 21.3, 14.1. HRMS (ESI) m/z: [M+H]+ calcd for 

C28H38NO3S
+: 468.2567; found: 468.2568. 

 

Compound 2q was obtained in 87% yield (87.3 mg). Pale yellow oil. 1H NMR (400 

MHz, CDCl3) δ 9.79 (t, J = 2.0 Hz, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.39 – 7.27 (m, 7H), 

5.96 (s, 1H), 4.03 (dd, J = 16.0, 1.2 Hz, 1H), 3.80 (dd, J = 16.0, 1.6 Hz, 1H), 3.25 (d, J 

= 11.6 Hz, 1H), 2.89 (d, J = 11.6 Hz, 1H), 2.77 (dd, J = 16.6, 2.0 Hz, 1H), 2.67 (dd, J 

= 16.6, 1.6 Hz, 1H), 2.44 (s, 3H), 2.13 – 2.03 (m, 2H), 1.99 – 1.92 (m, 2H). 13C NMR 

(100 MHz, CDCl3) δ 200.1, 144.2, 137.5, 135.4, 132.8, 130.0, 128.8, 128.6, 127.7, 

127.0, 125.5, 50.9, 50.6, 46.6, 38.3, 27.0 (d, JC-F = 233.3 Hz), 25.8 (d, JC-F = 43.4 Hz), 

21.6. 19F NMR (376 MHz, CDCl3) δ -85.2, -118.4. HRMS (ESI) m/z: [M+H]+ calcd 

for C24H25F5NO3S
+: 502.1470; found: 502.1471. 

 

Compound 2r was obtained in 85% yield (69.6 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.83 (t, J = 2.0 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.36 – 7.28 (m, 7H), 6.12 

(s, 1H), 4.08 (dd, J = 15.6, 1.2 Hz, 1H), 3.68 (dd, J = 15.6, 2.0 Hz, 1H), 3.36 (d, J = 

11.6 Hz, 1H), 2.90 (d, J = 11.6 Hz, 1H), 2.84 (dd, J = 16.0, 2.4 Hz, 1H), 2.75 (dd, J = 

16.0, 2.4 Hz, 1H), 2.44 (s, 3H), 1.60 – 1.51 (m, 2H), 0.71 – 0.61 (m, 1H), 0.54 – 0.46 

(m, 2H), 0.13 – 0.03 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 201.6, 144.0, 138.0, 
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133.1, 132.8, 129.9, 129.4, 128.6, 128.2, 127.7, 125.5, 51.7, 51.1, 46.7, 42.8, 40.4, 21.6, 

6.0, 5.3, 4.7. HRMS (ESI) m/z: [M+H]+ calcd for C24H28NO3S
+: 410.1784; found: 

410.1784. 

 

Compound 2s was obtained in 91% yield (69.8 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.82 (t, J = 2.4 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.37 – 7.27 (m, 7H), 6.02 

(s, 1H), 4.08 (dd, J = 15.6, 1.2 Hz, 1H), 3.68 (dd, J = 15.6, 2.0 Hz, 1H), 3.30 (d, J = 

11.6 Hz, 1H), 2.78 (d, J = 11.6 Hz, 1H), 2.71 (dd, J = 16.0, 2.4 Hz, 1H), 2.61 (dd, J = 

16.0, 2.4 Hz, 1H), 2.44 (s, 3H), 1.71 – 1.59 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H). 13C NMR 

(100 MHz, CDCl3) δ 201.4, 143.9, 138.0, 133.6, 132.9, 129.9, 129.0, 128.6, 128.2, 

127.7, 125.5, 51.0, 50.5, 46.7, 39.4, 30.5, 21.6, 8.2. HRMS (ESI) m/z: [M+H]+ calcd 

for C22H26NO3S
+: 384.1628; found: 384.1627. 

 

Compound 2t was obtained in 89% yield (79.3 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.66 (t, J = 2.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 2H), 7.29 – 7.19 (m, 10H), 7.11 

(d, J = 7.2 Hz, 2H), 5.97 (s, 1H), 3.86 (dd, J = 16.0, 1.6 Hz, 1H), 3.89 (dd, J = 16.0, 1.6 

Hz, 1H), 3.04 – 2.98 (m, 2H), 2.94 (d, J = 13.6 Hz, 1H), 2.86 (d, J = 13.6 Hz, 1H), 2.56 

– 2.46 (m, 2H), 2.37 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.4, 144.0, 137.9, 136.2, 

133.5, 132.7, 130.6, 129.9, 128.7 (2C), 128.4, 128.2, 127.7, 126.9, 125.5, 51.4, 50.1, 

46.8, 43.7, 40.0, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for C27H28NO3S
+: 446.1784; 

found: 446.1785. 

 

Compound 2u was obtained in 74% yield (63.9 mg). Colorless oil. 1H NMR (400 MHz, 
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CDCl3) δ 9.75 (t, J = 2.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 2H), 7.38 – 7.28 (m, 12H), 6.48 

(s, 1H), 4.34 (d, J = 16.0 Hz, 1H), 3.66 – 3.61 (m, 2H), 3.31 – 3.22 (m, 2H), 2.81 (d, J 

= 11.6 Hz, 1H), 2.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 200.5, 144.0, 142.6, 137.8, 

134.5, 132.9, 129.9, 129.0, 128.8, 128.4, 128.3, 127.7, 127.4, 126.5, 125.6, 54.9, 52.3, 

46.6, 43.1, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for C26H26NO3S
+: 432.1628; found: 

432.1628. 

 

Compound 2v was obtained in 86% yield (61.1 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.84 (s, 1H), 7.70 (d, J = 8.0 Hz, 2H), 7.34 – 7.27 (m, 7H), 6.03 – 6.02 (m, 

1H), 4.15 (d, J = 16.0 Hz, 1H), 3.67 (d, J = 16.0 Hz, 1H), 3.24 (dd, J = 12.8, 5.2 Hz, 

1H), 3.04 – 3.01 (m, 2H), 2.82 (dd, J = 18.0, 6.8 Hz, 1H), 2.68 (dd, J = 18.0, 7.0 Hz, 

1H), 2.43 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 200.5, 143.8, 138.1, 134.5, 133.2, 

129.8, 128.6, 128.1, 127.7, 125.4, 125.1, 47.2, 46.9, 46.6, 30.0, 21.5. HRMS (ESI) m/z: 

[M+H]+ calcd for C20H22NO3S
+: 356.1315; found: 356.1317. 

 

Compound 2w was obtained in 82% yield (52.7 mg). White solid (mp 63–65 oC). 1H 

NMR (400 MHz, CDCl3) δ 7.59 (d, J = 8.4 Hz, 2H), 7.26 (d, J = 8.0 Hz, 2H), 5.69 – 

5.66 (m, 1H), 5.54 – 5.50 (m, 1H), 3.70 – 3.64 (m, 1H), 3.25 (d, J = 11.6 Hz, 1H), 3.19 

(dt, J = 16.0, 2.4 Hz, 1H), 2.66 (d, J = 16.8 Hz, 1H), 2.55 (d, J = 16.8 Hz, 1H), 2.48 (d, 

J = 11.6 Hz, 1H), 2.36 (s, 3H), 2.06 (s, 3H), 1.57 – 1.48 (m, 2H), 0.73 (t, J = 7.6 Hz, 

3H). 13C NMR (100 MHz, CDCl3) δ 207.6, 143.6, 133.1 (2C), 129.7, 127.6, 121.5, 51.1, 

48.9, 45.0, 38.7, 31.8, 28.8, 21.5, 8.2. The spectroscopic data is consistent with the 

reported values in the literature (ACS Catal. 2025, 15, 72−80). 
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Compound 2x was obtained in 84% yield (71.8 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 7.70 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 6.78 – 6.73 (m, 3H), 5.96 

– 5.94 (m, 3H), 4.09 (d, J = 15.6 Hz, 1H), 3.48 (dd, J = 15.6, 2.0 Hz, 1H), 3.43 (d, J = 

11.6 Hz, 1H), 2.83 (d, J = 16.8 Hz, 1H), 2.63 (d, J = 16.8 Hz, 1H), 2.47 (d, J = 11.6 Hz, 

1H), 2.42 (s, 3H), 2.13 (s, 3H), 1.20 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 207.4, 

147.9, 147.4, 143.8, 133.0, 132.4, 131.3, 130.1, 129.8, 127.6, 118.9, 108.2, 106.0, 101.2, 

53.2, 51.8, 46.7, 35.9, 31.8, 23.8, 21.6. The spectroscopic data is consistent with the 

reported values in the literature (ACS Catal. 2025, 15, 72−80). 

 

Compound 2y was obtained in 86% yield (64.9 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 7.65 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 5.38 (s, 1H), 3.61 (d, J = 

15.6 Hz, 1H), 3.32 (d, J = 11.2 Hz, 1H), 3.09 (d, J = 15.6 Hz, 1H), 2.69 (d, J = 16.4 Hz, 

1H), 2.50 (d, J = 16.4 Hz, 1H), 2.41 (s, 3H), 2.36 (d, J = 11.2 Hz, 1H), 2.10 (s, 3H), 

1.89 – 1.85 (m, 2H), 1.50 – 1.40 (m, 1H), 1.23 – 1.18 (m, 2H), 1.08 (s, 3H), 0.83 (dd, J 

= 6.8, 1.2 Hz, 6H). 13C NMR (100 MHz, CDCl3) δ 207.7, 143.6, 133.1, 132.9, 129.7, 

127.8, 127.6, 53.5, 51.8, 47.4, 36.8, 35.4, 32.3, 31.9, 27.8, 23.9, 22.5, 22.4, 21.5. 

HRMS (ESI) m/z: [M+H]+ calcd for C21H32NO3S
+: 378.2097; found: 378.2098. 

 

Compound 2z was obtained in 72% yield (44.3 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 7.70 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 4.90 (t, J = 1.6 Hz, 1H), 

4.83 (t, J = 2.0 Hz, 1H), 3.90 – 3.80 (m, 2H), 3.32 (d, J = 9.6 Hz, 1H), 3.12 (d, J = 9.6 
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Hz, 1H), 2.61 (d, J = 17.2 Hz, 1H), 2.49 – 2.43 (m, 4H), 2.07 (s, 3H), 1.15 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 206.4, 152.3, 143.7, 132.6, 129.7, 127.9, 106.0, 58.6, 51.7, 

50.8, 43.6, 31.5, 23.8, 21.6. The spectroscopic data is consistent with the reported 

values in the literature (ACS Catal. 2025, 15, 72−80). 

 

Compound 2aa was obtained in 78% yield (45.8 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.65 (t, J = 2.0 Hz, 1H), 7.69 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 

2H), 4.97 (t, J = 2.0 Hz, 1H), 4.88 (t, J = 2.0 Hz, 1H), 3.91 (dt, J = 14.4, 2.4 Hz, 1H), 

3.83 (dt, J = 14.4, 2.4 Hz, 1H), 3.30 (d, J = 9.6 Hz, 1H), 3.07 (d, J = 9.6 Hz, 1H), 2.56 

(dd, J = 16.4, 2.4 Hz, 1H), 2.47 – 2.41 (m, 4H), 1.18 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 200.5, 150.9, 143.9, 132.4, 129.8, 127.8, 107.0, 58.83, 51.7, 51.5, 43.4, 24.0, 

21.6. HRMS (ESI) m/z: [M+H]+ calcd for C15H20NO3S
+: 294.1158; found: 294.1158. 

 

Compound 2ab was obtained in 90% yield (69.0 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.82 (t, J = 2.4 Hz, 1H), 7.68 (d, J = 8.4 Hz, 2H), 7.39 – 7.28 (m, 7H), 

5.65 (s, 1H), 4.29 (d, J = 16.8 Hz, 1H), 4.13 (d, J = 16.9 Hz, 1H), 3.50 – 3.43 (m, 1H), 

3.38 – 3.32 (m, 1H), 2.66 – 2.58 (m, 2H), 2.42 (s, 3H), 2.08 – 2.01 (m, 1H), 1.91 – 1.84 

(m, 1H), 1.28 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.9, 143.5, 142.2, 138.6, 137.8, 

135.2, 129.8, 128.5, 127.6, 127.2, 126.7, 54.3, 47.8, 44.6, 38.8, 35.7, 27.6, 21.6. HRMS 

(ESI) m/z: [M+H]+ calcd for C22H26NO3S
+: 384.1628; found: 384.1626. 
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Compound 2ac was obtained in 92% yield (59.1 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.76 (t, J = 2.8 Hz, 1H), 7.65 (d, J = 8.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 

2H), 5.28 (s, 1H), 3.76 (d, J = 16.8 Hz, 1H), 3.59 (d, J = 16.8 Hz, 1H), 3.43 – 3.36 (m, 

1H), 3.26 – 3.20 (m, 1H), 2.56 – 2.47 (m, 2H), 2.42 (s, 3H), 1.93 – 1.87 (m, 1H), 1.79 

– 1.72 (m, 4H), 1.16 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 202.5, 143.4, 135.2, 134.1, 

133.4, 129.7, 127.2, 54.4, 48.4, 44.6, 38.0, 36.4, 27.9, 24.2, 21.5. HRMS (ESI) m/z: 

[M+H]+ calcd for C17H24NO3S
+: 322.1471; found: 322.1470. 

 

Compound 2ad was obtained in 84% yield (58.4 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.76 (t, J = 2.4 Hz, 1H), 7.67 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.0 Hz, 

2H), 5.61 (s, 1H), 5.02 (s, 1H), 4.97 (s, 1H), 4.15 (d, J = 16.4 Hz, 1H), 3.93 (d, J = 16.4 

Hz, 1H), 3.46 – 3.40 (m, 1H), 3.29 – 3.23 (m, 1H), 2.58 (d, J = 2.4 Hz, 2H), 2.42 (s, 

3H), 1.98 – 1.92 (m, 1H), 1.89 (s, 3H), 1.81 – 1.74 (m, 1H), 1.22 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 201.9, 143.4, 143.1, 137.6, 136.0, 135.2, 129.7, 127.2, 112.6, 54.2, 

44.8, 44.6, 38.4, 35.6, 27.8, 21.8, 21.5. HRMS (ESI) m/z: [M+H]+ calcd for 

C19H26NO3S
+: 348.1628; found: 348.1628. 

 

Compound 2ae was obtained in 91% yield (62.5 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.66 – 9.95 (m, 1H), 7.75 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 8.0 Hz, 2H), 

7.30 – 7.28 (m, 1H), 7.24 – 7.16 (m, 2H), 7.06 – 7.04 (m, 1H), 4.43 (d, J = 14.8 Hz, 

1H), 4.06 (d, J = 14.8 Hz, 1H), 3.59 (dd, J = 12.0, 0.8 Hz, 1H), 2.89 (dd, J = 15.6, 2.0 

Hz, 1H), 2.83 (d, J = 11.8 Hz, 1H), 2.72 (dd, J = 15.6, 3.2 Hz, 1H), 2.44 (s, 3H), 1.45 

(s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.3, 144.0, 139.7, 132.7, 130.8, 129.9, 127.8, 

127.5, 127.0, 126.7, 126.0, 53.9, 53.8, 48.5, 37.8, 25.8, 21.6. HRMS (ESI) m/z: [M+H]+ 
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calcd for C19H22NO3S
+: 344.1315; found: 344.1315. 

 

Compound 2af was obtained in 92% yield (65.8 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.64 (t, J = 2.4 Hz, 1H), 7.73 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 

7.15 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 6.85 (s, 1H), 4.38 (d, J = 14.8 Hz, 

1H), 4.00 (d, J = 14.8 Hz, 1H), 3.55 (d, J = 11.6 Hz, 1H), 2.85 (dd, J = 15.6, 2.1 Hz, 

1H), 2.79 (d, J = 11.6 Hz, 1H), 2.69 (dd, J = 15.6, 3.2 Hz, 1H), 2.43 (s, 3H), 2.27 (s, 

3H), 1.41 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 201.5, 144.0, 136.7, 136.6, 132.8, 

130.6, 129.9, 128.3, 127.8, 127.1, 125.9, 54.1, 53.8, 48.4, 37.5, 25.8, 21.6, 20.9. HRMS 

(ESI) m/z: [M+H]+ calcd for C20H24NO3S
+: 358.1471; found: 358.1472. 

 

Compound 2ag was obtained in 81% yield (61.2 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.65 (t, J = 2.4 Hz, 1H), 7.72 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 8.1 Hz, 

2H), 7.22 – 7.17 (m, 2H), 7.04 (s, 1H), 4.38 (d, J = 14.8 Hz, 1H), 4.01 (d, J = 14.8 Hz, 

1H), 3.57 (d, J = 12.0 Hz, 1H), 2.88 (dd, J = 15.6, 2.0 Hz, 1H), 2.79 (d, J = 12.0 Hz, 

1H), 2.70 (dd, J = 15.6, 2.4 Hz, 1H), 2.44 (s, 3H), 1.42 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 200.7, 144.2, 138.4, 132.7, 132.7, 132.6, 130.0, 127.8, 127.7, 127.6, 126.5, 

53.7, 53.5, 48.1, 37.6, 25.7, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for C19H21ClNO3S
+: 

378.0925; found: 378.0923. 

 

Compound 2ah was obtained in 83% yield (31.6 mg). Colorless oil. 1H NMR (400 
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MHz, CDCl3) δ 9.53 – 9.52 (m, 1H), 7.27 (d, J = 7.6 Hz, 1H), 7.20 – 7.16 (m, 1H), 7.15 

– 7.11 (m, 1H), 6.92 (dd, J = 7.6, 0.8 Hz, 1H), 4.79 – 4.71 (m, 2H), 3.86 (d, J = 11.6 

Hz, 1H), 3.56 (d, J = 11.6 Hz, 1H), 2.66 (dd, J = 15.2, 2.0 Hz, 1H), 2.55 (dd, J = 15.2, 

3.2 Hz, 1H), 1.29 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 202.1, 139.5, 133.8, 127.2, 

126.7, 125.8, 124.4, 75.0, 68.9, 54.8, 36.4, 24.3. HRMS (ESI) m/z: [M+H]+ calcd for 

C12H15O2
+: 191.1067; found: 191.1066. 

 

Compound 2ah' was obtained in 79% yield (38.6 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.67 (t, J = 2.8 Hz, 1H), 7.32 – 7.28 (m, 2H), 7.23 – 7.17 (m, 3H), 5.41 

(d, J = 1.2 Hz, 1H), 4.07 – 3.98 (m, 2H), 3.65 (dd, J = 11.2, 0.8 Hz, 1H), 3.34 (d, J = 

11.2 Hz, 1H), 2.81 – 2.69 (m, 2H), 2.45 (dd, J = 14.8, 3.2 Hz, 1H), 2.31 (dd, J = 14.8, 

2.4 Hz, 1H), 2.25 (t, J = 8.0 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 202.7, 141.3, 

136.1, 128.4, 128.4, 126.9, 126.1, 74.3, 67.9, 53.3, 34.6, 34.4, 34.1, 24.0. HRMS (ESI) 

m/z: [M+H]+ calcd for C16H21O2
+: 245.1536; found: 245.1537. 

 

Compound 2ai was obtained in 82% yield (62.9 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.78 (t, J = 1.2 Hz, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.36 – 7.27 (m, 7H), 5.78 

(s, 1H), 4.04 (dd, J = 15.6, 1.2 Hz, 1H), 3.67 (dd, J = 15.6, 1.8 Hz, 1H), 3.19 (d, J = 

11.2 Hz, 1H), 2.64 (d, J = 11.2 Hz, 1H), 2.60 – 2.54 (m, 2H), 2.43 (s, 3H), 1.92 – 1.80 

(m, 2H), 1.10 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 202.1, 143.8, 138.1, 132.9, 132.7, 

130.8, 129.8, 128.6, 128.0, 127.7, 125.4, 52.7, 46.4, 39.3, 36.0, 31.9, 24.8, 21.6. HRMS 

(ESI) m/z: [M+H]+ calcd for C22H26NO3S
+: 384.1628; found: 384.1629. 
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Compound 2aj was obtained in 80% yield (51.4 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.75 (t, J = 1.6 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

5.16 (s, 1H), 3.50 (d, J = 15.6 Hz, 1H), 3.17 (d, J = 15.6 Hz, 1H), 3.07 (d, J = 11.2 Hz, 

1H), 2.52 – 2.45 (m, 3H), 2.43 (s, 3H), 1.80 – 1.68 (m, 2H), 1.63 (s, 3H), 0.97 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 202.4, 143.6, 132.9, 129.8, 129.2, 128.6, 127.7, 52.9, 

48.2, 39.3, 35.4, 31.9, 24.8, 21.6, 20.4. HRMS (ESI) m/z: [M+H]+ calcd for 

C17H24NO3S
+: 322.1471; found: 322.1470. 

 

Compound 2ak was obtained in 76% yield (55.0 mg). Colorless oil. 1H NMR (400 

MHz, CDCl3) δ 9.75 (t, J = 1.6 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 

2H), 5.77 – 5.67 (m, 1H), 5.17 (s, 1H), 5.00 – 4.93 (m, 2H), 3.53 (d, J = 15.6 Hz, 1H), 

3.20 (d, J = 15.6 Hz, 1H), 3.06 (d, J = 11.2 Hz, 1H), 2.51 – 2.45 (m, 3H), 2.43 (s, 3H), 

2.15 – 2.10 (m, 2H), 2.03 – 1.99 (m, 2H), 1.80 – 1.67 (m, 2H), 0.97 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 202.4, 143.7, 137.5, 132.9, 132.5, 129.8, 128.4, 127.7, 115.3, 53.0, 

47.2, 39.3, 35.4, 33.7, 32.0, 31.8, 25.0, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for 

C20H28NO3S
+: 362.1784; found: 362.1784. 

 

Compound 2al was obtained in 73% yield (52.2 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 9.69 (s, 1H), 7.73 (d, J = 8.0 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 7.25 – 7.13 

(m, 3H), 7.02 (d, J = 7.6 Hz, 1H), 4.42 (d, J = 14.4 Hz, 1H), 3.96 (d, J = 14.4 Hz, 1H), 

3.39 (d, J = 11.6 Hz, 1H), 2.67 (d, J = 11.6 Hz, 1H), 2.57 – 2.48 (m, 1H), 2.43 – 2.35 
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(m, 4H), 2.16 – 2.09 (m, 1H), 1.99 – 1.91 (m, 1H), 1.29 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 202.0, 144.0, 140.6, 132.6, 130.9, 129.9, 127.8, 127.3, 126.6, 126.5, 126.0, 

53.5, 48.4, 39.5, 37.5, 33.4, 25.9, 21.6. HRMS (ESI) m/z: [M+H]+ calcd for 

C20H24NO3S
+: 358.1471; found: 358.1472. 

 

Compound 2a' was obtained in 58% yield (44.5 mg). Colorless oil. 1H NMR (400 MHz, 

CDCl3) δ 7.70 (d, J = 8.0 Hz, 2H), 7.34 – 7.27 (m, 7H), 5.83 (t, J = 2.0 Hz, 1H), 5.79 – 

5.67 (m, 2H), 4.14 (d, J = 4.8 Hz, 2H), 3.97 (dd, J = 15.6, 1.6 Hz, 1H), 3.79 (dd, J = 

15.6, 1.6 Hz, 1H), 3.15 (d, J = 11.6 Hz, 1H), 2.83 (d, J = 11.6 Hz, 1H), 2.42 (s, 3H), 

1.24 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.7, 138.2, 136.6, 133.3, 132.3, 130.1, 

129.8, 128.9, 128.6, 128.0, 127.7, 125.4, 63.5, 53.4, 46.3, 38.9, 24.7, 21.6. HRMS (ESI) 

m/z: [M+Na]+ calcd for C22H25NNaO3S
+: 406.1447; found: 406.1446. 
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5. Synthetic Applications 

 

Gram-scale reaction: In an 100 mL Schlenk tube, the mixture of vinyl iodide−alkenol 

substrate (E)-1a (4.0 mmol, 1.99 g), Pd(OAc)2 (0.2 mmol, 183.1 mg), bpy (0.4 mmol, 

62.5 mg) and K2CO3 (12.0 mmol, 1.66 g) were dissolved in DMF (30 mL). The tube 

was stirred at 80 oC in oil bath for 18 h. Upon completion, the mixture was cooled to 

room temperature and was washed with water (40 mL), brine (40 mL). The resulting 

mixture was extracted with EtOAc (3 × 20 mL) and the organic phase was dried with 

Na2SO4. The solvents were removed under reduced pressure and the crude reaction 

mixture was purified by chromatography on silica gel (petroleum ether/ethyl acetate = 

5/1) to afford the product 2 (84%, 1.24 g). 

 

In an 25 mL Schlenk tube, a solution of compound 2a (0.2 mmol, 73.9 mg) in MeOH 

(2.0 mL) at 0 oC was slowly added NaBH4 (0.5 mmol, 18.9 mg), Then, the reaction 

mixture was warmed up to room temperature and further stirred for 30 min. After 

completion, the solution was quenched by saturated NaCl solution and extracted with 

EtOAc. The combined organic layers were dried with Na2SO4 and concentrated under 

reduced pressure. The obtained crude product was used in the next step without further 

purification.  

To a solution of the crude product in DCM (3 mL) at 0 oC was added imidazole (0.24 

mmol, 16.3 mg), PPh3 (0.22 mmol, 57.8 mg) and I2 (0.22 mmol, 55.8 mg) sequentially. 

Then, the reaction mixture was warmed up to room temperature and further stirred for 

1 h. After completion, the solution was quenched by saturated Na2S2O3 solution and 

extracted with DCM. The combined organic layers were dried with Na2SO4 and 

concentrated under reduced pressure. the crude reaction mixture was purified by 

chromatography on silica gel (petroleum ether/ethyl acetate) to afford the compound 3 
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in 82% yield (78.9 mg). Pale red solid (mp 115 – 117 oC). 1H NMR (400 MHz, CDCl3) 

δ 7.71 (d, J = 8.4 Hz, 2H), 7.36 – 7.28 (m, 7H), 5.80 (t, J = 1.6 Hz, 1H), 4.04 (dd, J = 

15.6, 1.2 Hz, 1H), 3.65 (dd, J = 15.6, 1.6 Hz, 1H), 3.31 – 3.15 (m, 3H), 2.61 (d, J = 11.6 

Hz, 1H), 2.44 (s, 3H), 2.28 – 2.13 (m, 2H), 1.11 (s, 3H). 13C NMR (100 MHz, CDCl3) 

δ 144.0, 138.2, 133.2, 132.9, 130.2, 130.0, 128.8, 128.3, 127.9, 125.6, 52.5, 46.6, 45.6, 

39.2, 24.8, 21.8, -0.0. HRMS (ESI) m/z: [M+H]+ calcd for C21H25INO2S
+: 482.0645; 

found: 482.0644. 

 

Under N2 atmosphere, a solution of Ph3PMeBr (0.3 mmol, 108.0 mg) in THF was added 

nBuLi (0.6 mmol, 0.3 mL, 2.0 M in hexane) at 0 oC for 30 min, then 2a (0.2 mmol, 73.9 

mg) dissolved in THF was added and the reaction mixture stirred at room temperature 

for 6 h. Upon completion, the mixture was quenched by saturated aq. NH4Cl and 

extracted with EtOAc. The organic layers were combined, dried over Na2SO4, 

concentrated under reduce pressure. The residue was purified by chromatography on 

silica gel to afford the desired product 4 in 90% yield (66.2 mg). Colorless oil. 1H NMR 

(400 MHz, CDCl3) δ 7.64 (d, J = 8.4 Hz, 2H), 7.28 – 7.19 (m, 7H), 5.80 – 5.70 (m, 2H), 

5.06 – 5.02 (m, 2H), 3.83 (dd, J = 15.6, 1.6 Hz, 1H), 3.73 (dd, J = 15.6, 1.6 Hz, 1H), 

2.97 (d, J = 11.2 Hz, 1H), 2.70 (d, J = 11.2 Hz, 1H), 2.36 (s, 3H), 2.17 (d, J = 7.2 Hz, 

2H), 1.03 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 143.6, 138.4, 133.6, 133.2, 131.9, 

131.6, 129.8, 128.5, 127.8, 127.7, 125.4, 118.6, 52.6, 46.5, 44.0, 36.7, 24.1, 21.6. 

HRMS (ESI) m/z: [M+H]+ calcd for C22H26NO2S
+: 368.1679; found: 368.1678. 
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6. HPLC Chromatograms 

2a: AYH i-PrOH/hexane = 25/75, v = 1.0 mL/min, λ = 254 nm 

 

 

 

 

 

7. 1H and 13C NMR Spectra 
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