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I. General information 

General words: NMR spectra were recorded on 400 MHz or 600 MHz Bruker spectrometers. Chemical 

shifts are given in ppm. The spectra are calibrated to the residual 1H and 13C signals of the solvents. 

Multiplicities are abbreviated as follows: singlet (s), doublet (d), triplet (t), quartet (q), doublet‐doublet (dd), 

quintet (quint), septet (sept), multiplet (m), and broad (br). High‐resolution electrospray ionization and 

electronic impact mass spectrometry was performed on a Thermo Scientific Q Exactive mass spectrometer 

(mass analyzer type: Orbitrap). A mass accuracy ≤ 2 ppm was obtained in the peak matching acquisition 

mode by using a solution containing 2 <l PEG200, 2 <l PPG450, and 1.5 mg NaOAc (all obtained from 

Sigma‐Aldrich, CH‐Buchs) dissolved in 100 mL MeOH (HPLC Supra grade, Scharlau, E‐Barcelona) as 

internal standard. 

Materials and Methods: Unless otherwise noted, commercial reagents were purchased from Energy-

Chemical Limited, J&K, Adamas-beta®, Aladdin, Macklin Reagent, Bidepharm and used directly without 

further purification. Solvents were purchased in HPLC quality, degassed by purging with nitrogen and dried 

over activated molecular sieves of appropriate size. Alternatively, they were purged with argon and passed 

through alumina columns in a solvent purification system (Innovative Technology). Conversion was 

monitored by thin layer chromatography (TLC) using Merck TLC silica gel 60 F254. Compounds were 

visualized by UV light at 254 nm and by dipping the plates in an ethanolic vanillin/sulfuric acid solution or 

an aqueous potassium permanganate solution followed by heating. Flash column chromatography was 

performed over silica gel (300‐400 mesh). 

 

II. Preparation of chiral ligands 

(4R,4'R,5R,5'R)-2,2'-(propane-2,2-diyl)bis(4,5-diphenyl-4,5-dihydrooxazole) (L1) 

 

General procedure of preparation of chiral ligand,1 a mixture of dimethylmalonic acid L1-S1 (1.32 g, 10.0 

mmol) in dry DCM (20.0 mL) was stirred at room temperature, oxalyl chloride (2.8 g, 22.0 mmol, 2.2 equiv) 

was added, then 1 drop DMF was added. The mixture was stirred at room temperature for 3 h. The solvent 

was removed under reduced pressure to afford the corresponding crude acid chloride, which was directly 

used for the next step without further purification. 
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L1-S2 (obtained in previous step) dissolved in dry DCM (10.0 mL) was added dropwise to a solution of 

chiral (1S,2R)-2-amino-1,2-diphenylethan-1-ol L1-S3 (4.26 g, 20.0 mmol) and Et3N (4.1 g, 40.0 mmol) in 

dry DCM (40.0 mL) cooled to 0 °C. Then the reaction mixture was allowed warm to room temperature and 

stirred for 6 h. The mixture was washed with H2O, dried with Na2SO4, filtered and concentrated in vacuo, 

which was directly used for the next step without further purification. 

The chiral amide L1-S4 (5.2 g, 10.0 mmol) was dissolved in CHCl3 (50.0 mL), and the solution was cooled 

to 0 °C. A solution of SOCl2 (4.8 g, 40.0 mmol, 4.0 equiv) was added dropwise. The reaction mixture was 

stirred at 70 °C for 6 h, then cooled to room temperature. The reaction mixture was quenched by H2O, then 

extracted with DCM. Then solvent was removed under reduced pressure to afford the corresponding crude 

product, which was directly used for the next step without further purification. Then dissolved in MeOH 

(40.0 mL), and KOH (2.3 g, 40.0 mmol, 4.0 equiv) was added. The suspension was stirred at reflux for 6 h, 

When the reaction was complete, H2O was added, and the mixture was extracted with DCM. The combined 

organic phase was washed with brine, dried with anhydrous Na2SO4, filtered, and concentrated under 

vacuum. The residue was purified by flash column chromatography (PE: EtOAc = 6: 1) to afford chiral 

ligand L1 as a white solid (3.1 g, 63% yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.47 – 7.22 (m, 20H), 5.36 (d, J = 7.6 Hz, 2H), 5.16 (d, J = 7.6 Hz, 

2H), 1.93 (s, 6H). 

13C NMR (101 MHz, Chloroform-d) δ 169.8, 142.1, 140.5, 128.9, 128.9, 128.5, 127.8, 126.8, 126.0, 89.9, 

78.7, 39.5, 25.0. 

HRMS (ESI-TOF) Calcd for C33H31N2O2 (M+H)+ 487.2380. Found 487.2374. 

(4R,4'R)-2,2'-(propane-2,2-diyl)bis(5,5-dimethyl-4-phenyl-4,5-dihydrooxazole) (L2) 

 

General procedure of preparation of chiral ligand,2 a mixture of dimethylmalonic acid L2-S1 (1.32 g, 10.0 

mmol, 1.0 equiv) in dry DCM (20.0 mL) was stirred at room temperature, oxalyl chloride (2.8g, 22.0 mmol, 

2.2 equiv) was added, then 1 drop DMF was added. The mixture was stirred at room temperature for 3 h. 

The solvent was removed under reduced pressure to afford the corresponding crude acid chloride, which 

was directly used for the next step without further purification. 

L2-S2 (obtained in previous step) dissolved in dry DCM (10.0 mL) was added dropwise to a solution of 

chiral L2-S3 (4.26 g, 20.0 mmol) and Et3N (4.1 g, 40.0 mmol) in dry DCM (40.0 mL) cooled to 0 °C. Then 

the reaction mixture was allowed warm to room temperature and stirred for 6 h. The mixture was washed 
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with H2O, dried with Na2SO4, filtered and concentrated in vacuo, which was directly used for the next step 

without further purification. 

The chiral amide L2-S4 (5.2 g, 10.0 mmol) was dissolved in CHCl3 (50.0 mL), and the solution was cooled 

to 0 °C. A solution of SOCl2 (4.8 g, 40.0 mmol, 4.0 equiv) was added dropwise. The reaction mixture was 

stirred at 70 °C for 6 h, then cooled to room temperature. The reaction mixture was quenched by H2O, then 

extracted with DCM. Then solvent was removed under reduced pressure to afford the corresponding crude 

product, which was directly used for the next step without further purification. Then dissolved in MeOH 

(40.0 mL), and KOH (2.3 g, 40.0 mmol, 4.0 equiv) was added. The suspension was stirred at reflux for 6 h. 

When the reaction was complete, H2O was added, and the mixture was extracted with DCM. The combined 

organic phase was washed with brine, dried with anhydrous Na2SO4, filtered, and concentrated under 

vacuum. The residue was purified by flash column chromatography (PE: EtOAc = 6: 1) to afford chiral 

ligand L2 as a white solid (1.97 g, 49% yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.30 – 7.07 (m, 10H), 4.77 (s, 2H), 1.61 (s, 6H), 1.49 (s, 6H), 0.79 

(s, 6H). 

13C NMR (101 MHz, Chloroform-d) δ 169.4, 139.0, 128.2, 127.5, 127.4, 78.0, 39.0, 29.2, 24.1, 23.8. 

HRMS (ESI-TOF) Calcd for C25H31N2O2 (M+H)+ 391.2380. Found 391.2375. 

 

III.Preparation of olefins and electrophiles 

 

General procedure (A) for preparation of terminal olefins. To a solution of vinylacetic acid (5.0mmol，

1.0 equiv) in dry CH2Cl2 was added one drop DMF, then oxalyl chloride (1.0 equiv) in dry CH2Cl2 was 

added dropwise to the above solution at 0 oC. The resulting mixture was stirred at room temperature for 3 

h. Then the resulting solution was added dropwise to a solution of amine (1.0 equiv) and Et3N (2.5 equiv) 

in dry CH2Cl2 at 0 oC, the mixture was then stirred at room temperature for 3 h. The mixture was diluted 

with CH2Cl2 and washed with water and brine. The organic phase was dried over anhydrous Na2SO4, filtered, 

and purified by flash chromatography to afford the desired olefins. 

 
General procedure (B) for preparation of internal olefins. Acid (S1) was prepared following the 

literature procedure. To a solution of aldehyde (10.0 mmol, 1.0 equiv) and malonic acid (2.08 g, 20.0 mmol, 

2.0 equiv) in DMSO was added piperidine (85.0 mg, 1.0 mmol, 10 mol%) and acetic acid (60.0 mg, 1.0 

mmol, 10 mol%). The resulting mixture was heated to 100 ˚C and stirred for overnight. Then the mixture 
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was cooled to room temperature, diluted with water and ethyl acetate. The organic phase was washed with 

brine, dried with anhydrous Na2SO4, filtered, and purified by flash chromatography to afford acid (S1). 

To a solution of β,γ-unsaturated carboxylic acid (5.0 mmol, 1.0 equiv.) in dichloromethane (10.0 mL) were 

added 1-ethyl-3-(3-(dimethylamino) propyl)-carbodiimide hydrochloride (EDCI) (1.4 g, 7.5 mmol, 1.5 

equiv), DMAP (61.0 mg, 0.50 mmol, 0.1 equiv) and amine (5.5 mmol, 1.1 equiv). The reaction was stirred 

at room temperature for 12 h. After completion of the reaction, DCM (50.0 mL) was added to the mixture 

and washed with 1% HCl (10.0 mL) and brine (20.0 mL). The organic layer was dried over Na2SO4 and 

concentrated under reduced pressure. The residue was purified by column chromatography on silica gel 

with EtOAc/PE mixture as eluent. 

(E)-N-phenylpent-3-enamide (1a) 

 
Following the GP-B, 1a was purified by flash chromatography (PE/EA = 5: 1), white solid (0.77 g, 88% 

yield). 

1H NMR (600 MHz, Chloroform-d) δ 7.44 – 7.43 (m, 2H), 7.32 (s, 1H), 7.25 – 7.23 (m, 2H), 7.04 – 7.02 

(m, 1H), 5.69 – 5.65 (m, 1H), 5.59 – 5.54 (m, 1H), 3.03 (d, J = 7.1 Hz, 2H), 1.71 (d, J = 6.3 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 169.6, 137.9, 132.1, 129.1, 124.5, 123.6, 119.9, 41.8, 18.2. 

HRMS (ESI-TOF) Calcd for C11H14NO (M+H)+ 176.1070. Found 176.1069. 

(E)-N-(4-acetylphenyl)pent-3-enamide (1b) 

 
Following the GP-B, 1b was purified by flash chromatography (PE/EA = 5: 1), white solid (0.79 g, 73% 

yield). 

1H NMR (400 MHz, Chloroform-d) δ 8.01 (s, 1H), 7.90 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.8 Hz, 2H), 5.81 

– 5.67 (m, 1H), 5.67 – 5.57 (m, 1H), 3.12 (d, J = 6.9 Hz, 2H), 2.55 (s, 3H), 1.74 (d, J = 6.1 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 197.2, 170.1, 142.4, 132.8, 131.9, 129.7, 123.0, 118.9, 41.6, 26.5, 

18.1. 

HRMS (ESI-TOF) Calcd for C13H16NO2 (M+H)+ 218.1176. Found 218.1174. 

(E)-N-(4-(trifluoromethyl)phenyl)pent-3-enamide (1c) 

 
Following the GP-B, 1c was purified by flash chromatography (PE/EA = 5: 1), white solid (0.95 g, 78% 

yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.79 (s, 1H), 7.54 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 5.65 

– 5.58 (m, 1H), 5.55 – 5.47 (m, 1H), 3.02 (d, J = 6.4 Hz, 2H), 1.72 – 1.56 (s, 3H). 
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13C NMR (101 MHz, Chloroform-d) δ 170.2, 141.0, 132.4, 128.3, 126.3 (q, J = 3.6 Hz), 124.2 (q, J = 272.7 

Hz), 123.1, 119.5, 41.7, 18.2. 

19F NMR (376 MHz, Chloroform-d) δ -62.14 (s, 3F). 

HRMS (ESI-TOF) Calcd for C12H13F3NO (M+H)+ 244.0944. Found 244.0941. 

(E)-N-(4-methoxyphenyl)pent-3-enamide (1d) 

 
Following the GP-B, 1d was purified by flash chromatography (PE/EA = 5: 1), white solid (0.71 g, 69% 

yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.36 – 7.26 (m, 3H), 6.77 (d, J = 9.0 Hz, 2H), 5.73 – 5.60 (m, 1H), 

5.60 – 5.50 (m, 1H), 3.71 (s, 3H), 3.00 (d, J = 6.9 Hz, 2H), 1.69 (d, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 169.5, 156.6, 131.8, 131.0, 123.7, 121.9, 114.2, 55.6, 41.5, 18.2. 

HRMS (ESI-TOF) Calcd for C12H16NO2 (M+H)+ 206.1176. Found 206.1175. 

(E)-N-(thiophen-3-yl)pent-3-enamide (1e) 

 
Following the GP-B, 1e was purified by flash chromatography (PE/EA = 5: 1), white solid (0.62 g, 71% 

yield). 

1H NMR (600 MHz, Chloroform-d) δ 8.29 (s, 1H), 7.47 – 7.46 (m, 1H), 7.11 – 7.10 (m, 1H), 6.95 – 6.94 

(m, 1H), 5.64 – 5.55 (m, 1H), 5.55 – 5.43 (m, 1H), 2.99 (d, J = 6.9 Hz, 2H), 1.64 (d, J = 6.1 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 169.5, 135.7, 131.3, 124.4, 123.4, 121.3, 110.4, 40.9, 18.1. 

HRMS (ESI-TOF) Calcd for C9H12NOS (M+H)+ 182.0634. Found 182.0633. 

(E)-N-(4-methoxyphenyl)hex-3-enamide (1f) 

 
Following the GP-B, 1f was purified by flash chromatography (PE/EA = 5: 1), white solid (0.75 g, 68% 

yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.67 (s, 1H), 7.39 (d, J = 9.0 Hz, 2H), 6.82 (d, J = 9.0 Hz, 2H), 5.80 

– 5.65 (m, 1H), 5.65 – 5.51 (m, 1H), 3.76 (s, 3H), 3.06 (d, J = 7.0 Hz, 2H), 2.12 – 2.05 (m, 2H), 1.01 (t, J 

= 7.5 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 169.8, 156.4, 138.3, 131.1, 121.9, 121.6, 114.1, 55.5, 41.3, 25.7, 

13.6. 

HRMS (ESI-TOF) Calcd for C13H18NO2 (M+H)+ 220.1332. Found 220.1330. 

Ethyl (E)-4-(oct-3-enamido)benzoate (1g) 
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Following the GP-B, 1g was purified by flash chromatography (PE/EA = 5: 1), white solid (1.0 g, 72% 

yield). 

1H NMR (600 MHz, Chloroform-d) δ 8.02 (d, J = 8.6 Hz, 2H), 7.62 – 7.60 (m, 3H), 5.79 – 5.75 (m, 1H), 

5.66 – 5.61 (m, 1H), 4.40 – 4.36 (q, J = 7.1 Hz, 2H), 3.15 (d, J = 7.1 Hz, 2H), 2.14 (q, J = 7.1 Hz, 2H), 1.46 

– 1.34 (m, 7H), 0.94 (t, J = 7.1 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 169.8, 166.3, 142.0, 138.1, 130.9, 126.1, 122.0, 118.7, 61.0, 41.9, 

32.4, 31.4, 22.4, 14.5, 14.0. 

HRMS (ESI-TOF) Calcd for C17H24NO3 (M+H)+ 290.1751. Found 290.1752. 

(Z)-N-phenylhex-3-enamide (1h) 

 
Following the GP-A, 1h was purified by flash chromatography (PE/EA = 5: 1), white solid (0.83 g, 88% 

yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.66 (s, 1H), 7.43 (d, J = 8.0 Hz, 2H), 7.22 (t, J = 8.0 Hz, 2H), 7.03 

– 6.99 (m, 1H), 5.80 – 5.61 (m, 1H), 5.61 – 5.47 (m, 1H), 3.09 (d, J = 7.5 Hz, 2H), 2.07 – 2.00 (m, 2H), 

0.94 (t, J = 7.5 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d)) δ 169.4, 137.9, 137.5, 129.0, 124.4, 120.9, 119.9, 36.1, 20.8, 14.0. 

HRMS (ESI-TOF) Calcd for C12H16NO (M+H)+ 190.1227. Found 190.1226. 

(E)-N,5-diphenylpent-3-enamide (1l) 

 
Following the GP-B, 1l was purified by flash chromatography (PE/EA = 5: 1), white solid (0.76 g, 61% 

yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.54 (s, 1H), 7.38 – 7.36 (m, 2H), 7.23 – 7.17 (m, 4H), 7.14 – 7.09 

(m, 3H), 7.01 – 6.97 (m, 1H), 5.85 – 5.70 (m, 1H), 5.64 – 5.56 (m, 1H), 3.32 (d, J = 6.8 Hz, 2H), 3.02 (d, J 

= 7.4 Hz, 2H). 

13C NMR (101 MHz, Chloroform-d) δ 169.5, 140.0, 137.9, 135.6, 129.0, 128.7, 128.6, 126.4, 124.4, 123.9, 

119.9, 41.4, 39.1. 

HRMS (ESI-TOF) Calcd for C17H18NO (M+H)+ 252.1383. Found 252.1381. 

Methyl (E)-8-oxo-8-(phenylamino)oct-5-enoate (1j) 

 
Following the GP-B, 1j was purified by flash chromatography (PE/EA = 5: 1), white solid (0.81 g, 62% 

yield). 
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1H NMR (600 MHz, Chloroform-d) δ 7.55 – 7.51 (m, 3H), 7.32 – 7.26 (m, 2H), 7.11 – 7.09 (m, 1H), 5.70 

– 5.62 (m, 2H), 3.67 (s, 3H), 3.11 (d, J = 5.4 Hz, 2H), 2.35 (t, J = 7.3 Hz, 2H), 2.15 – 2.13 (m, 2H), 1.79 – 

1.74 (m, 2H). 

13C NMR (151 MHz, Chloroform-d) δ 174.1, 169.4, 138.0, 135.8, 129.1, 124.4, 123.6, 120.0, 51.7, 41.7, 

33.5, 32.0, 24.3. 

HRMS (ESI-TOF) Calcd for C15H20NO3 (M+H)+ 262.1438. Found 262.1435. 

2-Ethyl-N-phenylbut-3-enamide (1l) 

 
Following the GP-A, 1l was purified by flash chromatography (PE/EA = 5: 1), white solid (0.73 g, 77% 

yield). 

1H NMR (400 MHz, Chloroform-d) 7.55 – 7.47 (m, 2H), 7.41 – 7.27 (m, 3H), 7.14 – 7.06 (m, 1H), 6.10 – 

5.89 (m, 1H), 5.45 – 5.15 (m, 2H), 3.21 – 3.09 (m, 1H), 1.36 (d, J = 7.0 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) 172.2, 138.2, 138.0, 129.0, 124.4, 119.9, 117.6, 46.5, 16.8. 

HRMS (ESI-TOF) Calcd for C12H14NO (M+H)+ 176.1070. Found 176.1073. 

 

General procedure (C) for preparation of γ-substituted allylic amide.3 To a 250-mL round bottomed 

flask was charged with malonic acid (2.1 g, 20.0 mmol, 2.0 equiv), piperidine (85.0 mg, 1.0 mmol, 10 

mol%), acetic acid (60.0 mg, 1.0 mmol, 10 mol%), and aldehyde hydrocarbon (10.0 mmol, 1.0 equiv) in 

DMSO (20.0 mL). After the reaction mixture was stirred at 40 °C for 2 h, the solution was heated in an oil 

bath at 100 °C. A rapid evolution of carbon dioxide was observed. Heating was maintained until the 

evolution of carbon dioxide ceased. The solution was cooled to room temperature, poured into cold water 

(50.0 mL), and extracted with diethyl ether (3 × 20.0 mL). The combined organic phase was washed with 

water (30.0 mL), brine (30.0 mL), and then dried over anhydrous MgSO4, After removal of the solvent, the 

crude β,γ-unsaturated acid S1was used for the next step without further purification. 

To a solution of the crude acid S1 in toluene (30.0 mL) was slowly added diphenylphosphoryl azide (DPPA) 

(2.75 g, 10.0 mmol) followed by addition of Et3N (1.12 g, 11.0 mmol). The resulting solution was stirred 

at 80 oC for 2 h. After cooling to room temperature, 1 M NaOH (20.0 mL) was added and the mixture was 

allowed to stir at rt for 2 h. The organic phase was then separated and concentrated. The residue was 

dissolved in CH2Cl2 (20.0 mL) followed by sequential addition of RCO2H (10.0 mmol), EDCI (1.92 g, 10.0 

mmol, 1.0 equiv) and DMAP (1.22 g, 1.0 mmol, 1.0 equiv) at 0 ˚C. The resulting mixture was allowed to 

warm to room temperature and stir at this temperature for additional 2 h. The reaction was then quenched 

by saturated aq. NaHCO3 (50 mL) and extracted with diethyl ether twice (2 × 50.0 mL). The combined 
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ethereal solution was dried over anhydrous MgSO4. After removal of the solvent, the residue was purified 

by column chromatography on silica using PE/EtOAc as the eluent to afford the corresponding γ-substituted 

allylic amide. The yield is based on RCO2H. 

(E)-N-(hept-2-en-1-yl)benzamide (1n) 

 

Following the GP-C, 1n was purified by flash chromatography (PE/EA = 5: 1), white solid (1.52 g, 70% 

yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.81 – 7.71 (m, 2H), 7.52 – 7.45 (m, 1H), 7.47 – 7.39 (m, 2H), 6.20 

(s, 1H), 5.73 – 5.65 (m, 1H), 5.59 – 5.47 (m, 1H), 4.01 (t, J = 5.8 Hz, 2H), 2.04 (q, J = 7.0 Hz, 2H), 1.39 – 

1.28 (m, 4H), 0.89 (t, J = 7.0 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 167.4, 134.8, 134.4, 131.5, 128.7, 127.0, 125.5, 42.1, 32.1, 31.4, 

22.3, 14.0. 

HRMS (ESI-TOF) Calcd for C14H20NO (M+H)+ 218.1540. Found 215.1538. 

General procedure D for the preparation of E-alkenyl bromides 

 

Following literature procedure,4 a round-bottom flask was charged with cinnamic acid (10 mmol, 1.0 equiv), 

catalytic amounts of Et3N (1.0 mmol, 101.0 mg) and DCM (50.0 mL). The mixture was stirred at room 

temperature for 10 minutes before the addition of NBS (4.3 g, 24.0 mmol, 1.2 equiv). Then, the mixture 

was stirred for 5 min at room temperature and monitored by TLC analysis. After total conversion of the 

substrate, the solvent was evaporated and the alkenyl bromide product was purified by silica gel 

chromatography (petroleum ether: ethyl acetate = 100: 1). 

General procedure E for the preparation of E-alkenyl bromides from aldehydes and ketones 

 

Following literature procedure,4 to a flame-dried round-bottom flask was added aldehyde (10.0 mmol, 

1.0 equiv), CBr4 (15.0 mmol, 1.5 equiv), and CH2Cl2 (40.0 mL). The flask was cooled to 0 °C, after which 

a solution of PPh3 (30.0 mmol, 3.0 equiv) in CH2Cl2 (30.0 mL) was added dropwise via addition funnel 

over 30 min. The solution was stirred at 0 °C for 1 h. About half the volume of CH2Cl2 was then removed 

under reduced pressure. Hexane (50.0 mL) was added, and phosphine oxide was precipitated out. After 

filtration and evaporation of the solvent, the residue was dissolved in hexane (30.0 mL) which led to further 

precipitation. Filtration and evaporation of the solvent afforded the crude dibromide which was directly 

used in the next step. 
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To a solution of the crude dibromide (~ 5.0 mmol, 1 equiv) and NEt3 (15.0 mmol, 3.0 equiv) in DMF (5 

mL) was added diethyl phosphite (15.0 mmol, 3.0 equiv). The solution was stirred overnight at room 

temperature. Water (15.0 mL) was added to the mixture, which was extracted with hexane (2 × 25.0 mL). 

The combined organic phases were washed with an aqueous solution of HCl (1 M, 10.0 mL), dried over 

Na2SO4, filtered and concentrated. The crude residue was purified by silica gel chromatography.  

 

Following literature procedure,4 A Schlenk flask was charged with ketone (5.0 mmol), CBr4 (10.0 mmol, 

2.0 equiv) and PPh3 (20.0 mmol, 4.0 equiv). After degassing and refilling with N2 twice, toluene (35.0 mL) 

was added through syringe. The flask was sealed and heated at 80 °C overnight. After cooling to room 

temperature, the mixture was filtered through a pad of silica gel and washed with hexanes. The solvent was 

then under reduced pressure and the product was purified by silica gel chromatography. 

To a solution of the crude dibromide (~ 5.0 mmol, 1 equiv) and NEt3 (15.0 mmol, 3.0 equiv) in DMF (5 

mL) was added diethyl phosphite (15.0 mmol, 3.0 equiv). The solution was stirred overnight at room 

temperature. Water (15.0 mL) was added to the mixture, which was extracted with hexane (2 × 25.0 mL). 

The combined organic phases were washed with an aqueous solution of HCl (1 M, 10.0 mL), dried over 

Na2SO4, filtered and concentrated. The crude residue was purified by silica gel chromatography. 

(E)-(4-(2-bromovinyl)phenyl)(methyl)sulfane (2c) 

 

Following the GP-E, 2c was purified by flash chromatography (PE), white solid (1.52 g, 70% yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.15 – 7.07 (m, 4H), 6.96 (d, J = 14.0 Hz, 1H), 6.64 (d, J = 14.0 Hz, 

1H), 2.39 (s, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 139.0, 136.6, 132.8, 126.61, 126.56, 105.9, 15.7. 

HRMS (ESI-TOF) Calcd for (M+H)+ C9H10BrS 228.9681. Found 228.9673. 

(E)-1-(2-bromovinyl)-2-methoxybenzene (2i) 

 

Following the GP-E, 2i was purified by flash chromatography (PE), white solid (1.52 g, 70% yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.27 – 7.01 (m, 3H), 6.81 – 6.74 (m, 3H), 3.72 (s, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 156.6, 133.1, 129.4, 128.0, 124.8, 120.8, 111.0, 108.0, 55.4. 

HRMS (ESI-TOF) Calcd for (M+H)+ C9H10BrO 219.9910. Found 219.9907. 

(E)-1-bromo-3-(2-bromovinyl)benzene (2j) 

 

Following the GP-D, 2j was purified by flash chromatography (PE), white solid (1.52 g, 70% yield). 
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1H NMR (400 MHz, Chloroform-d) δ 7.50 – 7.37 (m, 2H), 7.23 – 7.17 (m, 2H), 7.03 (d, J = 14.0 Hz, 1H), 

6.80 (d, J = 14.0 Hz, 1H). 

13C NMR (101 MHz, Chloroform-d) δ 137.9, 135.8, 131.2, 130.3, 129.0, 124.7, 122.9, 108.2. 

HRMS (ESI-TOF) Calcd for (M+H)+ C8H7Br81Br 262.8889. Found 262.8885. 

(E)-1-(2-bromovinyl)-2-fluorobenzene (2l) 

 

Following the GP-E, 2l was purified by flash chromatography (PE), white solid (1.52 g, 70% yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.28 – 7.16 (m, 2H), 7.11 (d, J = 14.0 Hz, 1H), 7.05 – 6.94 (m, 2H), 

6.85 (d, J = 14.0 Hz, 1H). 

13C NMR (101 MHz, Chloroform-d) δ 159.9 (d, J = 250.7 Hz), 130.6 (d, J = 2.4 Hz), 129.7 (d, J = 8.5 Hz), 

128.1 (d, J = 3.4 Hz), 124.5 (d, J = 3.6 Hz), 123.8 (d, J = 12.6 Hz), 116.2 (d, J = 21.9 Hz), 109.8 (d, J = 8.0 

Hz). 

19F NMR (376 MHz, Chloroform-d) δ -116.25 - -116.19 (m, 1F). 

HRMS (ESI-TOF) Calcd for (M+H)+ C8H7BrF 200.9710. Found 200.9706. 

(E)-1-(2-bromovinyl)-3,5-bis(trifluoromethyl)benzene (2m) 

 

Following the GP-E, 2m was purified by flash chromatography (PE), white solid (1.52 g, 70% yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.69 (s, 1H), 7.63 (s, 2H), 7.08 (d, J = 14.0 Hz, 1H), 6.93 (d, J = 14.0 

Hz, 1H). 

13C NMR (151 MHz, Chloroform-d) δ 138.0, 134.7, 132.5 (q, J = 33.4 Hz), 126.1 (d, J = 3.3 Hz), 123.2 (q, 

J = 272.7 Hz), 121.8 (p, J = 3.9 Hz), 111.3. 

19F NMR (377 MHz, Chloroform-d) δ -63.2 (s, 6F). 

HRMS (ESI-TOF) Calcd for (M+H)+ C10H6BrF6 318.9552. Found 318.9550. 

(E)-3-(2-bromovinyl)-9-ethyl-9H-carbazole (2p) 

Br

N

 

Following the GP-E, 2p was purified by flash chromatography (PE), white solid (1.52 g, 70% yield). 

1H NMR (400 MHz, Chloroform-d) δ 7.95 (d, J = 7.9 Hz, 1H), 7.87 (s, 1H), 7.38 – 7.34 (m, 1H), 7.30 – 

7.10 (m, 5H), 6.61 (d, J = 13.9, 1H), 4.19 (q, J = 7.2 Hz, 2H), 1.28 (t, J = 7.2 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 140.5, 139.9, 138.0, 127.2, 126.1, 123.9, 123.3, 122.9, 120.6, 119.3, 

118.5, 108.82, 108.80, 103.3, 37.7, 13.9. 

HRMS (ESI-TOF) Calcd for (M+H)+ C16H15BrN 300.0383. Found 300.0378. 
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IV. Evaluation of reaction parameters 

 

General procedure: In a nitrogen-filled glovebox, [Ni] (10 mol%) and Ligand (12 mol%) were dissolved 

in solvent in Schlenk tube with screw-cap equipped with a magnetic stirrer. The mixture was stirred at room 

temperature for 15 min, then alkene 1a (0.1 mmol, 1.0 equiv), alkenyl bromides 2a, and base were 

sequentially added, then silane was added dropwise. The resulting mixture was stirred at room temperature 

for 24 h. Then the reaction mixture was diluted with saturated NH4Cl (aqueous solution, 0.5 mL) and EtOAc 

(3.0 mL). Dodecane (23.0 μL, 0.1 mmol) was added as an internal standard and a small aliquot of the 

organic phase was removed for GC analysis to confirm yield and regio-isomeric ratio. For the remaining 

mixture, the aqueous phase was extracted with EtOAc (2 × 3.0 mL). The combined organic phase was dried 

over Na2SO4, and the volatiles were removed to afford the crude product. Then, the mixture was purified 

by PTLC and the enantiomeric excess was determined by HPLC analysis. 
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Table S1. Effect of ligandsa 

 
aThe reaction was conducted using 1a (0.1 mmol), 2a (0.2 mmol), NiBr2∙DME (0.01 mmol), ligand (0.012 

mmol), K3PO4∙H2O (0.2 mmol), (MeO)3SiH (0.2 mmol) in dioxane (1.0 mL) under N2 atmosphere at room 

temperature for 24 h. Yields were determined by GC using n-dodecane as the internal standard. 

Enantiomeric excess (ee) was determined by chiral-stationary-phase HPLC analysis. rr = ratio of 

regioisomers (3a: 3a’) was determined by GC.  
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Table S2. Effect of solvent 

 

entry solvent yield of 3a (ee)a rrb 

1 THF 40% yield (76% ee) 7: 1 

2 2-Me-THF 60% yield (76% ee) 7: 1 

3 THP 63% yield (69% ee) 7: 1 

4 1,3-dioxolane 36% yield (80% ee) 8: 1 

5 Et2O 32% yield (60% ee) 5: 1 

6 DME 45% yield (81% ee) 7: 1 

7 Diglyme 47% yield (80% ee) 7: 1 

8 PhCF3 trace -- 

9 DMA trace -- 

10 DMSO trace -- 

11 Hexane trace -- 

aThe reaction was conducted using 1a (0.1 mmol), 2a (0.2 mmol), NiBr2∙DME (10 mol%), L1 (12 mol%), 

Cs2CO3 (0.2 mmol), (MeO)3SiH (0.2 mmol) in dioxane (2.0 mL) under N2 atmosphere at room temperature 

for 24 h. Yields were determined by GC using n-dodecane as the internal standard. Enantiomeric excess 

(ee) was determined by chiral-stationary-phase HPLC analysis. brr = ratio of regioisomers (3a: 3a’) was 

determined by GC. 
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Table S3. Effect of co-solvent 

 

entry co-solvent yield of 3a (ee)a rrb 

1 dioxane: THF= 3: 1 45% yield (82% ee) 10: 1 

2 dioxane: 2-Me-THF= 3: 1 75% yield (83% ee) 11: 1 

3 dioxane: THP= 3: 1 72% yield (82% ee) 10: 1 

4 dioxane: Et2O= 3: 1 52% yield (82% ee) 11: 1 

5 dioxane: 1,3-dioxolane= 3: 1 72% yield (82% ee) 11: 1 

6 dioxane: DME= 3: 1 71% yield (85% ee) 10: 1 

7 dioxane: diglyme= 3: 1 76% yield (83% ee) 10: 1 

8 dioxane: triethyleneglycol dimethyl ether= 3: 1 67% yield (82% ee) 9: 1 

9 dioxane: isopropyl ether= 3: 1 58% yield (84% ee) 11: 1 

10 dioxane: ethylene glycol diethyl ether= 3: 1 73% yield (82% ee) 10: 1 

11 dioxane: tetraethylene glycol dimethyl ether= 3: 1 43% yield (79% ee) 12: 1 

12 dioxane: PhCF3= 3: 1 55% yield (82% ee) 12: 1 

13 dioxane: DMA= 3: 1 32% yield (74% ee) 8: 1 

14 dioxane: toluene= 3: 1 40% yield (82% ee) 12: 1 

15 dioxane: ACN = 3: 1 10% yield (33% ee) 7: 1 

16 dioxane: t-BuOH= 3: 1 73% yield (79% ee) 11: 1 

17 dioxane: DCE= 3: 1 31% yield (64% ee) 10: 1 

18 dioxane: DCM= 3: 1 trace -- 

19 dioxane: hexane= 3: 1 50% yield (85% ee) 11: 1 

aThe reaction was conducted using 1a (0.1 mmol), 2a (0.2 mmol), NiBr2∙DME (0.01 mmol), L1 (0.012 

mmol), Cs2CO3 (0.2 mmol), (MeO)3SiH (0.2 mmol) in co-solvent (3: 1, 2.0 mL) under N2 atmosphere at 

room temperature for 24 h. Yields were determined by GC using n-dodecane as the internal standard. 

Enantiomeric excess (ee) was determined by chiral-stationary-phase HPLC analysis. brr = ratio of 

regioisomers (3a: 3a’) was determined by GC. 
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Table S4. Effect of co-solvent ratio 

 

Entry ratio of co-solvent yield of 3a (ee)a rrb 

1 dioxane: DME= 1: 1 45% yield (88% ee) 10: 1 

2 dioxane: DME= 3: 1 55% yield (90% ee) 12: 1 

3 dioxane: DME= 6: 1 36% yield (90% ee) 12: 1 

4 dioxane: DME= 9: 1 21% yield (84% ee) 16: 1 

aThe reaction was conducted using 1a (0.1 mmol), 2a (0.2 mmol), NiBr2∙DME (0.01 mmol), L1 (0.012 

mmol), Cs2CO3 (0.2 mmol), (MeO)3SiH (0.2 mmol) in dioxane: DME (X: 1, 2.0 mL) under N2 atmosphere 

at 0 °C for 24 h. Yields were determined by GC using n-dodecane as the internal standard. Enantiomeric 

excess (ee) was determined by chiral-stationary-phase HPLC analysis. brr = ratio of regioisomers (3a: 3a’) 

was determined by GC. 

Table S5. Effect of base 

 

entry base yield of 3a (ee)a rrb 

1 Na2CO3 71% yield (85% ee) 10: 1 

2 NaHCO3 22% yield (84% ee) 9: 1 

3 K2CO3 24% yield (86% ee) 12: 1 

4 KHCO3 30% yield (86% ee) 11: 1 

5 K3PO4∙H2O 84% yield (91% ee) 10: 1 

aThe reaction was conducted using 1a (0.1 mmol), 2a (0.2 mmol), NiBr2∙DME (0.01 mmol), L1 (0.012 

mmol), base (0.2 mmol), (MeO)3SiH (0.2 mmol) in dioxane: DME (3: 1, 2.0 mL) under N2 atmosphere at 

0 °C for 48 h. Yields were determined by GC using n-dodecane as the internal standard. Enantiomeric 

excess (ee) was determined by chiral-stationary-phase HPLC analysis. brr = ratio of regioisomers (3a: 3a’) 

was determined by GC. 
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Table S6. Effect of concentration 

 

entry concentration yield of 3a (ee)a rrb 

1 0.1 M 80% yield (88% ee) 9: 1 

2 0.067 M 80% yield (90% ee) 11: 1 

3 0.05 M 84% yield (91% ee) 10: 1 

4 0.04 M 67% yield (90% ee) 12: 1 

5 0.033 M 60% yield (90% ee) 13: 1 

aThe reaction was conducted using 1a (0.1 mmol), 2a (0.2 mmol), NiBr2∙DME (0.01 mmol), L1 (0.012 

mmol), K3PO4∙H2O (0.2 mmol), (MeO)3SiH (0.2 mmol) in dioxane: DME (3: 1, X M) under N2 atmosphere 

at 0 °C for 48 h. Yields were determined by GC using n-dodecane as the internal standard. Enantiomeric 

excess (ee) was determined by chiral-stationary-phase HPLC analysis. brr = ratio of regioisomers (3a: 3a’) 

was determined by GC. 

Table S7. Effect of precatalyst 

 

entry precatalyst yield of 3a (ee)a rrb 

1 NiCl2∙glyme 84% yield (91% ee) 10: 1 

2 NiBr2 trace -- 

3 NiBr2∙diglyme 79% yield (90% ee) 10: 1 

4 Ni(OTf)2 n.d. -- 

5 Ni(OAc)2 n.d. -- 

6 Ni(COD)2 84% yield (92% ee) 10: 1 

aThe reaction was conducted using 1a (0.1 mmol), 2a (0.25 mmol), [Ni] (0.01 mmol), L1 (0.012 mmol), 

K3PO4∙H2O (0.2 mmol), (MeO)3SiH (0.3 mmol) in dioxane: DME (3: 1, 2.0 mL) under N2 atmosphere at 

0 °C for 48 h. Yields were determined by GC using n-dodecane as the internal standard. Enantiomeric 

excess (ee) was determined by chiral-stationary-phase HPLC analysis. brr = ratio of regioisomers (3a: 3a’) 

was determined by GC. 
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V. General procedures for enantioselective hydroalkenylations of alkenes 

Method A: In a nitrogen-filled glovebox, Ni(COD)2 (5.5 mg, 0.02 mmol, 10 mol%) and L1 (12.0 mg, 0.024 

mmol, 12 mol%) were dissolved in co-solvent (dioxane: DME = 3:1, 4.0 mL) in a 10.0 mL Schlenk tube 

with screw-cap equipped with a magnetic stirrer. The mixture was stirred at room temperature for 15 min, 

then alkene (0.2 mmol, 1.0 equiv), alkenyl bromides (0.5 mmol, 2.5 equiv), K3PO4•H2O (92.0 mg, 0.4 mmol, 

2.0 equiv) were sequentially added. The mixture was cooled to 0 ℃ before (MeO)3SiH (73.2 mg, 0.6 mmol, 

3.0 equiv) was added dropwise and stirred at 0 ℃ for 48 h. The mixture was quenched with H2O (2.0 mL) 

and extracted with ethyl acetate (20.0 mL), then filtered through a pad of silica gel. The organic phase was 

dried over Na2SO4, filtered, concentrated under reduced pressure, ratio of main product and other isomers 

was determined by GC. The crude mixture was purified by flash column chromatography on silica gel to 

obtain the desired product. 

Method B: In a nitrogen-filled glovebox, NiBr2•DME (6.2 mg, 0.02 mmol, 10 mol%) and L1 (12.0 mg, 

0.024 mmol, 12 mol%) were dissolved in dioxane (4.0 mL) in Schlenk tube with screw-cap equipped with 

a magnetic stirrer. The mixture was stirred at room temperature for 15 min, then alkene (0.2 mmol, 1.0 

equiv), alkenyl bromides (0.5 mmol, 2.5 equiv), Cs2CO3 (130.0 mg, 0.4 mmol, 2.0 equiv), NaI (30.0 mg, 

0.2 mmol, 1.0 equiv) were sequentially added, then HBpin (90.0 mg, 0.7 mmol, 3.5 equiv) was added 

dropwise. The resulting mixture was stirred at room temperature for 48 h. The mixture was quenched H2O 

(2.0 mL) and extracted with ethyl acetate (20.0 mL), then filtered through a pad of silica gel. The organic 

phase was dried over Na2SO4, filtered, concentrated under reduced pressure, ratio of main product and other 

isomers was determined by GC. The crude mixture was purified by flash column chromatography on silica 

gel to obtain the desired product. 

Method C: In a nitrogen-filled glovebox, NiBr2•DME (6.2 mg, 0.02 mmol, 10 mol%) and L1 (12.0 mg, 

0.024 mmol, 12 mol%) were dissolved in dioxane (4.0 mL) in Schlenk tube with screw-cap equipped with 

a magnetic stirrer. The mixture was stirred at room temperature for 15 min, then alkene (0.2 mmol, 1.0 

equiv), alkenyl bromides (0.5 mmol, 2.5 equiv), NaI (6.0 mg, 0.04 mmol, 0.2 equiv), K3PO4•H2O (92.0 mg, 

0.4 mmol, 2.0 equiv) were sequentially added, then (MeO)3SiH (73.2 mg, 0.6 mmol, 3.0 equiv) was added 

dropwise. The resulting mixture was stirred at room temperature for 24 h. The mixture was quenched with 

H2O (2.0 mL) and extracted with ethyl acetate (20.0 mL), then filtered through a pad of silica gel. The 

organic phase was dried over Na2SO4, filtered, concentrated under reduced pressure, ratio of main product 

and other isomers was determined by GC. The crude mixture was purified by flash column chromatography 

on silica gel to obtain the desired product. 

Method D: In a nitrogen-filled glovebox, NiBr2•DME (6.2 mg, 0.02 mmol, 10 mol%) and L1 (12.0 mg, 

0.024 mmol, 12 mol%) were dissolved in dioxane (4.0 mL) in Schlenk tube with screw-cap equipped with 

a magnetic stirrer. The mixture was stirred at room temperature for 10 min, then alkene (0.4 mmol, 2.0 

equiv), alkenyl bromides (0.2 mmol, 1.0 equiv), NaI (15.0 mg, 0.1 mmol, 0.5 equiv), KCl (7.5 mg, 0.1 
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mmol, 0.5 equiv), CsF (60.8 mg, 0.4 mmol, 2.0 equiv) were sequentially added, then HBpin (90.0 mg, 0.7 

mmol, 3.5 equiv) was added dropwise. The resulting mixture was stirred at room temperature for 24 h. The 

mixture was quenched with H2O (2.0 mL) and extracted with ethyl acetate (20.0 mL), then filtered through 

a pad of silica gel. The organic phase was dried over Na2SO4, filtered, concentrated under reduced pressure, 

ratio of main product and other isomers was determined by GC. The crude mixture was purified by flash 

column chromatography on silica gel to obtain the desired product. 

 

VI. Characterization of products 

(S,E)-3-Ethyl-5-(4-methoxyphenyl)-N-phenylpent-4-enamide (3a) 

 
Following method A, 3a was obtained as white solid after flash chromatography (PE: EtOAc = 6: 1) (48.8 

mg, 79% yield, 92% ee). rr = 10: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.49 – 7.35 (m, 2H), 7.35 – 7.19 (m, 5H), 7.08 – 7.04 (m, 1H), 6.89 

– 6.69 (m, 2H), 6.42 (d, J = 15.8 Hz, 1H), 5.91 (dd, J = 15.8, 8.7 Hz, 1H), 3.78 (s, 3H), 2.79 – 2.57 (m, 1H), 

2.48 (dd, J = 14.4, 5.7 Hz, 1H), 2.38 (dd, J = 14.4, 8.3 Hz, 1H), 1.65 – 1.55 (m, 1H), 1.49 – 1.38 (m, 1H), 

0.93 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.3, 159.1, 137.9, 130.8, 130.7, 130.1, 129.1, 127.4, 124.4, 120.1, 

114.1, 55.4, 43.9, 42.1, 28.2, 11.9. 

HRMS (ESI-TOF) Calcd for C20H24NO2 (M+H)+ 310.1802. Found 310.1799. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 14.8 min (major) and 17.7min (minor). 

(S,E)-N-(4-acetylphenyl)-3-ethyl-5-(4-methoxyphenyl)pent-4-enamide (3b) 

 
Following method A, 3b was obtained as white solid after flash chromatography (PE: EtOAc = 3: 1) (49.8 

mg, 71% yield, 90% ee). rr = 12: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.91 (d, J = 8.7 Hz, 2H), 7.64 – 7.48 (m, 3H), 7.31– 7.29 (m, 2H), 

6.86 (d, J = 8.7 Hz, 2H), 6.47 (d, J = 15.8 Hz, 1H), 5.94 (dd, J = 15.8, 8.7 Hz, 1H), 3.82 (s, 3H), 2.69 – 2.61 

(m, 1H), 2.61 – 2.52 (m, 4H), 2.46 (dd, J = 14.4, 8.5 Hz, 1H), 1.68 – 1.59 (m, 1H), 1.54 – 1.44 (m, 1H), 

0.97 (t, J = 7.4 Hz, 3H). 



S20 
 

13C NMR (151 MHz, Chloroform-d) δ 197.0, 170.6, 159.2, 142.3, 133.0, 131.1, 130.4, 129.8, 128.9, 127.4, 

119.0, 114.2, 55.4, 44.0, 42.0, 28.2, 26.6, 11.9. 

HRMS (ESI-TOF) Calcd for C22H26NO3 (M+H)+ 352.1907. Found 352.1908. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 17.6 min (major) and 18.5 min (minor). 

(S,E)-3-Ethyl-5-(4-methoxyphenyl)-N-(4-(trifluoromethyl)phenyl)pent-4-enamide (3c) 

 
Following method A, 3c was obtained as white solid after flash chromatography (PE: EtOAc = 8: 1) (56.5 

mg, 75% yield, 91% ee). rr = 10: 1.  

1H NMR (400 MHz, Chloroform-d) δ 7.54 (s, 1H), 7.52 – 7.42 (m, 4H), 7.18 (d, J = 8.8 Hz, 2H), 6.75 (d, 

J = 8.8 Hz, 2H), 6.35 (d, J = 15.8 Hz, 1H), 5.82 (dd, J = 15.8, 8.7 Hz, 1H), 3.71 (s, 3H), 2.62 – 2.54 (m, 

1H), 2.44 (dd, J = 14.4, 5.5 Hz, 1H), 2.33 (dd, J = 14.4, 8.5 Hz, 1H), 1.57 – 1.47 (m, 1H), 1.43 – 1.32 (m, 

1H), 0.86 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.7, 159.2, 141.0, 132.5, 131.1, 130.4, 129.9, 127.4, 126.3 (q, J = 

3.9 Hz), 124.2 (q, J = 272.7 Hz), 119.6, 114.1, 55.4, 43.9, 42.1, 28.2, 11.8. 

19F NMR (376 MHz, Chloroform-d) δ -62.1 (s, 3F). 

HRMS (ESI-TOF) Calcd for C21H23F3NO2 (M+H)+ 378.1676. Found 378.1677. 

HPLC (OD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 8.9 min (major) and 10.3 min (minor). 

(S,E)-3-Ethyl-N,5-bis(4-methoxyphenyl)pent-4-enamide (3d) 

 
Following method A, 3d was obtained as white solid after flash chromatography (PE: EtOAc= 3: 1) (49.5 

mg, 73% yield, 90% ee). rr = 10: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.38 (s, 1H), 7.26 – 7.24 (m, 2H), 7.20 – 7.18 (m, 2H), 6.80 – 6.67 

(m, 4H), 6.35 (d, J = 15.8 Hz, 1H), 5.83 (dd, J = 15.8, 8.8 Hz, 1H), 3.72 (s, 3H), 3.68 (s, 3H), 2.62 – 2.53 

(m, 1H), 2.39 (dd, J = 14.2, 5.8 Hz, 1H), 2.29 (dd, J = 14.2, 8.4 Hz, 1H), 1.57 – 1.47 (m, 1H), 1.40 –1.29 

(m, 1H), 0.86 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.3, 159.1, 156.5, 131.0, 130.8, 130.7, 130.2, 127.4, 122.1, 114.2, 

114.1, 55.6, 55.4, 43.7, 42.1, 28.2, 11.9. 
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HRMS (ESI-TOF) Calcd for C21H26NO3 (M+H)+ 340.1907. Found 340.1907. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 85/15, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 22.2 min (major) and 25.0 min (minor). 

(S,E)-3-Ethyl-5-(4-methoxyphenyl)-N-(thiophen-3-yl)pent-4-enamide (3e) 

 
Following method A, 3e was obtained as white solid after flash chromatography (PE: EtOAc = 6: 1) (44.1 

mg, 70% yield, 92% ee). rr = 11: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.84 (s, 1H), 7.44 – 7.43 (m, 1H), 7.19 – 7.17 (m, 2H), 7.09 – 7.07 

(m, 1H), 6.85 – 6.83 (m, 1H), 6.76– 6.73 (m, 2H), 6.32 (d, J = 15.8 Hz, 1H), 5.81 (dd, J = 15.8, 8.7 Hz, 1H), 

3.71 (s, 3H), 2.62 – 2,53 (m, 1H), 2.38 (dd, J = 14.4, 5.9 Hz, 1H), 2.30 (dd, J = 14.4, 8.2 Hz, 1H), 1.54 – 

1.48 (m, 1H), 1.38 – 1.30 (m, 1H), 0.84 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 169.8, 159.1, 135.7, 130.7, 130.6, 130.1, 127.4, 124.5, 121.2, 114.1, 

110.4, 55.4, 43.2, 42.0, 28.1, 11.8. 

HRMS (ESI-TOF) Calcd for C18H22NO2S (M+H)+ 316.1366. Found 316.1366. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 13.2 min (major) and 14.4 min (minor). 

(S,E)-N-(4-methoxyphenyl)-3-(4-methoxystyryl)hexanamide (3f) 

 
Following method A, 3f was obtained as white solid after flash chromatography (PE: EtOAc = 3: 1) (38.1 

mg, 54% yield, 88% ee). rr = 9: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.45 (s, 1H), 7.38 – 7.30 (m, 2H), 7.26 (d, J = 8.8 Hz, 2H), 6.87 – 

6.76 (m, 4H), 6.40 (d, J = 15.8 Hz, 1H), 5.90 (dd, J = 15.8, 8.7 Hz, 1H), 3.79 (s, 3H), 3.75 (s, 3H), 2.78 – 

2.72 (m, 1H), 2.44 (dd, J = 14.2, 5.8 Hz, 1H), 2.35 (dd, J = 14.2, 8.3 Hz, 1H), 1.56 – 1.47 (m, 1H), 1.43 – 

1.37 (m, 2H), 1.34 – 1.32 (m, 1H), 0.90 (t, J = 7.1 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 170.3, 159.0, 156.5, 131.07, 131.05, 130.4, 130.2, 127.4, 122.2, 

114.2, 114.1, 55.6, 55.4, 44.0, 40.3, 37.5, 20.5, 14.1. 

HRMS (ESI-TOF) Calcd for C22H28NO3 (M+H)+ 354.2064. Found 354.2066. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 22.2 min (major) and 24.3 min (minor). 
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Ethyl (S,E)-4-(3-(4-methoxystyryl)octanamido)benzoate (3g) 

 
Following method A, 3g was obtained as white solid after flash chromatography (PE: EtOAc = 3: 1) (66.0 

mg, 78% yield, 88% ee). rr = 10: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.88 – 7.86 (m, 2H), 7.80 (s, 1H), 7.47 – 7.45 (m, 2H), 7.17 – 7.15 

(m, 2H), 6.75 – 6.73 (m, 2H), 6.32 (d, J = 15.8 Hz, 1H), 5.81 (dd, J = 15.8, 8.8 Hz, 1H), 4.25 (q, J = 7.1 Hz, 

2H), 3.70 (s, 3H), 2.70 – 2.61 (m, 1H), 2.42 (dd, J = 14.4, 5.7 Hz, 1H), 2.33 (dd, J = 14.4, 8.3 Hz, 1H), 1.48 

– 1.38 (m, 1H), 1.36 – 1.26 (m, 5H), 1.22 – 1.16 (m, 5H), 0.77 (t, J = 6.6 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.8, 166.3, 159.1, 142.2, 130.8, 130.6, 130.0, 127.4, 125.8, 119.0, 

114.1, 61.0, 55.4, 44.2, 40.4, 35.3, 31.9, 27.0, 22.7, 14.4, 14.2. 

HRMS (ESI-TOF) Calcd for C26H34NO4 (M+H)+ 424.2483. Found 424.2485. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 18.6 min (minor) and 21.5 min (major). 

(S,E)-3-(4-Methoxystyryl)-N-phenylhexanamide (3h) 

 
Following method A, 3h was obtained as white solid after flash chromatography (PE: EtOAc = 6: 1) (42.0 

mg, 65% yield, 71% ee). rr = 9: 1. 

Following method B, 3h was obtained as white solid after flash chromatography (PE: EtOAc = 6: 1) (35.5 

mg, 55% yield, 88% ee). rr = 12: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.66 (s, 1H), 7.50 – 7.48 (m, 2H), 7.34 – 7.24 (m, 4H), 7.12 – 7.08 

(m, 1H), 6.87 – 6.85 (m, 2H), 6.44 (d, J = 15.8 Hz, 1H), 5.93 (dd, J = 15.8, 8.8 Hz, 1H), 3.82 (s, 3H), 2.87 

– 2.73 (m, 1H), 2.50 (dd, J = 14.4, 5.9 Hz, 1H), 2.41 (dd, J = 14.4, 8.1 Hz, 1H), 1.61 – 1.50 (m, 1H), 1.50 

– 1.33 (m, 3H), 0.93 (t, J = 7.0 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.3, 159.1, 137.9, 131.0, 130.6, 130.1, 129.1, 127.4, 124.4, 120.1, 

114.1, 55.4, 44.3, 40.2, 37.5, 20.5, 14.2. 

HRMS (ESI-TOF) Calcd for C21H26NO2 (M+H)+ 324.1958. Found 324.1957. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 15.9 min (major) and 17.6 min (minor). 

(S,E)-5-(4-Methoxyphenyl)-3-phenethyl-N-phenylpent-4-enamide (3i) 
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Following method A, 3i was obtained as white solid after flash chromatography (PE: EtOAc = 6: 1) (60.0 

mg, 78% yield, 91% ee). rr = 9: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.44 – 7.42 (m, 2H), 7.36 – 7.27 (m, 7H), 7.20 – 7.17 (m, 3H), 7.10 

– 7.07 (m, 1H), 6.87 – 6.85 (m, 2H), 6.47 (d, J = 15.8 Hz, 1H), 5.97 (dd, J = 15.8, 8.8 Hz, 1H), 3.82 (s, 3H), 

2.86 – 2.77 (m, 1H), 2.77 – 2.69 (m, 1H), 2.68 – 2.57 (m, 1H), 2.52 (dd, J = 14.4, 5.9 Hz, 1H), 2.44 (dd, J 

= 14.4, 8.1 Hz, 1H), 1.97 – 1.88 (m, 1H), 1.79 – 1.73 (m, 1H). 

13C NMR (101 MHz, Chloroform-d) δ 170.0, 159.2, 142.1, 137.8, 131.2, 130.4, 130.0, 129.1, 128.56, 

128.51, 127.5, 126.0, 124.4, 120.1, 114.1, 55.4, 44.2, 40.2, 36.9, 33.7. 

HRMS (ESI-TOF) Calcd for C26H28NO2 (M+H)+ 386.2115. Found 386.2117. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 30.1 min (minor) and 35.7 min (major). 

Methyl (S,E)-8-(4-methoxyphenyl)-6-(2-oxo-2-(phenylamino)ethyl)oct-7-enoate (3j) 

 
Following method A, 3j was obtained as white solid after flash chromatography (PE: EtOAc = 3: 1) (58.5 

mg, 74% yield, 90% ee). rr = 9: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.54 (s, 1H), 7.43 (d, J = 7.8 Hz, 2H), 7.26 – 7.22 (m, 4H), 7.06 – 

7.02 (m, 1H), 6.80 (d, J = 8.8 Hz, 2H), 6.38 (d, J = 15.8 Hz, 1H), 5.86 (dd, J = 15.8, 8.8 Hz, 1H), 3.76 (s, 

3H), 3.61 (s, 3H), 2.77 – 2.68 (m, 1H), 2.43 (dd, J = 14.4, 6.0 Hz, 1H), 2.35 (dd, J = 14.4, 8.0 Hz, 1H), 2.26 

(t, J = 7.4 Hz, 2H), 1.69 – 1.47 (m, 3H), 1.47 – 1.26 (m, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 174.3, 170.3, 159.1, 137.9, 130.64, 130.59, 130.0, 129.0, 127.4, 

124.3, 120.1, 114.1, 55.4, 51.6, 44.0, 40.2, 34.7, 34.0, 26.8, 24.9. 

HRMS (ESI-TOF) Calcd for C24H30NO4 (M+H)+ 396.2170. Found 396.2172. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 21.6 min (major) and 23.7 min (minor). 

(S,E)-5-(4-Methoxyphenyl)-3-methyl-N-phenylpent-4-enamide (3k) 
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Following method A, 3k was obtained as white solid after flash chromatography (PE: EtOAc = 8: 1) (44.2 

mg, 75% yield, 88% ee). rr = 11: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.42 (s, 1H), 7.40 – 7.38 (m, 2H), 7.22 – 7.16 (m, 4H), 7.02 – 6.98 

(m, 1H), 6.76 – 6.74 (m, 2H), 6.32 (d, J = 15.8 Hz, 1H), 5.97 (dd, J = 15.8, 7.5 Hz, 1H), 3.71 (s, 3H), 2.89 

– 2.82 (m, 1H), 2.37 (dd, J = 14.4, 7.3 Hz, 1H), 2.29 (dd, J = 14.3, 6.9 Hz, 1H), 1.11 (d, J = 6.7 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 170.3, 159.1, 137.9, 132.3, 130.1, 129.1, 128.8, 127.4, 124.4, 120.1, 

114.1, 55.4, 45.3, 34.5, 20.4. 

HRMS (ESI-TOF) Calcd for C19H22NO2 (M+H)+ 296.1645. Found 296.1646. 

HPLC (OD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 37.8 min (major) and 45.8 min (minor). 

(3S,E)-2-Ethyl-5-(4-methoxyphenyl)-3-methyl-N-phenylpent-4-enamide (3l) 

 
Following method B, 3l was obtained as white solid after flash chromatography (PE: EtOAc = 6: 1) (44.4 

mg, 72% yield, rr = 18:1, d.r. = 1.05 (89% ee): 1 (87% ee) was determined by GC and HPLC. 

1H NMR (600 MHz, Chloroform-d) δ 7.44 (d, J = 7.9 Hz, 1H), 7.37 (d, J = 7.9 Hz, 1H), 7.26 – 7.12 (m, 

5H), 7.04 – 6.94 (m, 1H), 6.77 (d, J = 8.7 Hz, 1H), 6.73 (d, J = 8.7 Hz, 1H), 6.32 (dd, J = 15.9, 11.9 Hz, 

1H), 6.01 (dd, J = 15.9, 7.9 Hz, 1H), 3.73 (s, 3H), 2.64 – 2.47 (m, 1H), 2.29 – 2.22 (m, 1H), 1.19 – 1.13 (m, 

6H). 

13C NMR (101 MHz, Chloroform-d) δ 174.2, 159.0, 138.0, 131.1, 130.3, 129.5, 129.1, 127.4, 124.4, 120.4, 

114.1, 55.4, 48.6, 41.2, 19.0, 16.3. 

HRMS (ESI-TOF) Calcd for C21H26NO2 (M+H)+ 310.1802. Found 310.1806. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 10.2 min (minor) and 11.7 min (major), 10.8 min (major) and 13.0 min (minor) 

(S,E)-N-(4-(4-methoxyphenyl)-2-methylbut-3-en-1-yl)benzamide (3m) 
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Following method A, 3m was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (36.6 

mg, 62% yield, 85% ee). rr = 5: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.72 – 7.70 (m, 2H), 7.48 – 7.44 (m, 1H), 7.41 – 7.38 (m, 2H), 7.30 

– 7.28 (m, 2H), 6.86 – 6.84 (m, 2H), 6.42 (d, J = 15.8 Hz, 1H), 6.29 (s, 1H), 5.96 (dd, J = 15.8, 8.1 Hz, 1H), 

3.80 (s, 3H), 3.65 – 3.61 (m, 1H), 3.29 – 3.24 (m, 1H), 2.65 – 2.58 (m, 1H), 1.17 (d, J = 6.8 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 167.6, 159.2, 134.9, 131.4, 131.0, 130.2, 130.0, 128.7, 127.4, 126.9, 

114.1, 55.4, 45.4, 37.8, 18.4. 

HRMS (ESI-TOF) Calcd for C19H22NO2 (M+H)+ 296.1645. Found 296.1647. 

HPLC (OD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 17.6 min (minor) and 27.5 min (major). 

(S,E)-N-(2-(4-methoxystyryl)hexyl)benzamide (3n) 

 
Following method A, 3n was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (52.6 

mg, 78% yield, 92% ee). rr = 7: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.71 – 7.69 (m, 2H), 7.47 – 7.43 (m, 1H), 7.40 – 7.36 (m, 2H), 7.31 

– 7.29 (m, 2H), 6.87 – 6.85 (m, 2H), 6.42 (d, J = 15.8 Hz, 1H), 6.26 (s, 1H), 5.86 (dd, J = 15.8, 9.1 Hz, 1H), 

3.80 (s, 3H), 3.79 – 3.68 (m, 1H), 3.20 – 3.13 (m, 1H), 2.48 – 2.39 (m, 1H), 1.57 – 1.50 (m, 1H), 1.45 – 

1.25 (m, 7H), 0.88 (t, J = 6.6 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 167.5, 159.2, 134.9, 131.5, 131.4, 130.1, 130.0, 128.6, 127.4, 126.9, 

114.1, 55.4, 44.2, 43.9, 33.1, 32.0, 26.9, 22.7, 14.2. 

HRMS (ESI-TOF) Calcd for C22H30NO2 (M+H)+ 352.2271. Found 352.2275. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 11.9 min (major) and 14.4 min (minor). 

Benzyl (S,E)-(4-(4-methoxyphenyl)-2-methylbut-3-en-1-yl)carbamate (3o) 
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Following method A, 3o was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (39.0mg, 

60% yield, 85% ee). rr = 6: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.27 – 7.17 (m, 7H), 6.76 (d, J = 8.7 Hz, 2H), 6.27 (d, J = 15.8 Hz, 

1H), 5.80 (dd, J = 15.8, 8.0 Hz, 1H), 5.00 (s, 2H), 4.76 (s, 1H), 3.72 (s, 3H), 3.24 – 3.20 (m, 1H), 3.05 – 

2.95 (m, 1H), 2.42 – 2.38 (m, 1H), 1.01 (d, J = 6.7 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 159.1, 156.5, 136.7, 130.7, 130.1, 128.6, 128.22, 128.18, 127.7, 

127.4, 114.1, 66.7, 55.4, 46.7, 38.0, 18.1. 

HRMS (ESI-TOF) Calcd for C20H24NO3 (M+H)+ 326.1751. Found 326.1752. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 9.5 min (major) and 11.3 min (minor). 

(S,E)-3-Ethyl-N,5-diphenylpent-4-enamide (4a) 

 
Following method A, 4a was obtained as white solid after flash chromatograph (PE: EtOAc = 8: 1) (36.2 

mg, 65% yield, 90% ee). rr = 13: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.46 (s, 1H), 7.39 (d, J = 7.9 Hz, 2H), 7.29 – 7.18 (m, 6H), 7.16 – 

7.12 (m, 1H), 7.03 – 7.00 (m, 1H), 6.41 (d, J = 15.8 Hz, 1H), 5.99 (dd, J = 15.8, 8.7 Hz, 1H), 2.67 – 2.61 

(m, 1H), 2.43 (dd, J = 14.4, 6.0 Hz, 1H), 2.34 (dd, J = 14.4, 8.2 Hz, 1H), 1.58 – 1.50 (m, 1H), 1.44 – 1.31 

(m, 1H), 0.87 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.4, 137.9, 137.3, 132.9, 131.3, 129.0, 128.6, 127.4, 126.3, 124.4, 

120.2, 43.7, 42.0, 28.0, 11.8. 

HRMS (ESI-TOF) Calcd for C19H22NO (M+H)+ 280.1696. Found 280.1697. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 10.5 min (major) and 12.9 min (minor). 

(S,E)-3-Ethyl-N-phenyl-5-(p-tolyl)pent-4-enamide (4b) 
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Following method A, 4b was obtained as white solid after flash chromatograph (PE: EtOAc = 8: 1) (43.9 

mg, 75% yield, 89% ee). rr = 12: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.37 (d, J = 7.8 Hz, 2H), 7.26 – 7.12 (m, 5H), 7.03 – 6.97 (m, 3H), 

6.37 (d, J = 15.8 Hz, 1H), 5.92 (dd, J = 15.8, 8.8 Hz, 1H), 2.63 – 2.56 (m, 1H), 2.41 (dd, J = 14.4, 5.9 Hz, 

1H), 2.32 (dd, J = 14.4, 8.2 Hz, 1H), 2.24 (s, 3H), 1.59 – 1.47 (m, 1H), 1.48 – 1.31 (m, 1H), 0.85 (t, J = 7.4 

Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.4, 137.9, 137.2, 134.5, 131.9, 131.2, 129.3, 129.1, 126.2, 124.4, 

120.1, 43.8, 42.0, 28.1, 21.3, 11.8. 

HRMS (ESI-TOF) Calcd for C20H24NO (M+H)+ 294.1853. Found 294.1853. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 9.9 min (major) and 10.7 min (minor). 

(S,E)-3-Ethyl-5-(4-(methylthio)phenyl)-N-phenylpent-4-enamide (4c) 

 
Following method A, 4c was obtained as white solid after flash chromatograph (PE: EtOAc = 8: 1) (35.7 

mg, 55% yield, 89% ee). rr = 12: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.41 (d, J = 7.6 Hz, 2H), 7.33 (s, 1H), 7.26 – 7.22 (m, 4H), 7.18 – 

7.10 (m, 2H), 7.06 – 7.02 (m, 1H), 6.39 (d, J = 15.8 Hz, 1H), 5.98 (dd, J = 15.8, 8.8 Hz, 1H), 2.72 – 2.59 

(m, 1H), 2.49 – 2.43 (m, 4H), 2.36 (dd, J = 14.4, 8.2 Hz, 1H), 1.63 – 1.53 (m, 1H), 1.49 – 1.36 (m, 1H), 

0.90 (t, J = 7.3 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.2, 137.9, 137.4, 134.4, 132.4, 130.7, 129.1, 126.9, 126.7, 124.4, 

120.1, 43.7, 42.0, 28.0, 16.1, 11.9. 

HRMS (ESI-TOF) Calcd for C20H24NOS (M+H)+ 326.1573. Found 326.1572. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 16.4 min (major) and 18.2 min (minor). 

(S,E)-5-(4-((tert-Butyldimethylsilyl)oxy)phenyl)-3-ethyl-N-phenylpent-4-enamide (4d) 

 
Following method A, 4d was obtained as colorless oil after flash chromatograph (PE: EtOAc = 8: 1) (40.9 

mg, 50% yield, 86% ee). rr = 12: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.26 – 7.04 (m, 3H), 7.09 – 7.06 (m, 2H), 7.03 – 7.01 (m, 2H), 6.90 

– 6.86 (m, 1H), 6.58 – 6.57 (m, 2H), 6.22 (d, J = 15.8 Hz, 1H), 5.72 (dd, J = 15.8, 8.8 Hz, 1H), 2.50 – 2.44 
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(m, 1H), 2.29 (dd, J = 14.4, 5.7 Hz, 1H), 2.20 (dd, J = 14.4, 8.2 Hz, 1H), 1.45 – 1.38 (m, 1H), 1.29 – 1.22 

(m, 1H), 0.79 (s, 9H), 0.74 (t, J = 7.4 Hz, 3H), 0.00 (s, 6H). 

13C NMR (151 MHz, Chloroform-d) δ 170.4, 155.2, 137.9, 130.9, 130.8, 130.7, 129.0, 127.3, 124.3, 120.3, 

120.1, 43.9, 42.0, 28.1, 25.8, 18.3, 11.9, -4.3. 

HRMS (ESI-TOF) Calcd for C25H36NO2Si (M+H)+ 410.2510. Found 410.2510. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 5.5 min (major) and 6.1 min (minor). 

(S,E)-5-([1,1'-Biphenyl]-4-yl)-3-ethyl-N-phenylpent-4-enamide (4e) 

 
Following method A, 4e was obtained as white solid after flash chromatograph (PE: EtOAc = 8: 1) (42.6 

mg, 60% yield, 97% ee). rr = 14: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.60 – 7.58 (m, 2H), 7.55 – 7.53 (m, 2H), 7.47 – 7.41 (m, 6H), 7.36 

– 7.34 (m, 1H), 7.33 – 7.26 (m, 3H), 7.11 – 7.06 (m, 1H), 6.54 (d, J = 15.8 Hz, 1H), 6.12 (dd, J = 15.8, 8.8 

Hz, 1H), 2.79 – 2.70 (m, 1H), 2.53 (dd, J = 14.2, 5.6 Hz, 1H), 2.43 (dd, J = 14.2, 8.2 Hz, 1H), 1.71 – 1.66 

(m, 1H), 1.55 – 1.44 (m, 1H), 0.97 (t, J = 7.3 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.2, 140.9, 140.2, 137.9, 136.4, 133.0, 130.9, 129.1, 128.9, 127.4, 

127.12, 127.05, 126.7, 124.5, 120.1, 43.8, 42.1, 28.1, 11.9. 

HRMS (ESI-TOF) Calcd for C25H26NO (M+H)+ 356.2009. Found 356.2008. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 15.9 min (major) and 18.9 min (minor). 

(S,E)-5-(4-Chlorophenyl)-3-ethyl-N-phenylpent-4-enamide (4f) 

 
Following method A, 4f was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (34.4 

mg, 55% yield, 87% ee). rr = 8: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.37 (d, J = 7.8 Hz, 2H), 7.22 – 7.18 (m, 7H), 7.03 – 6.99 (m, 1H), 

6.35 (d, J = 15.8 Hz, 1H), 5.96 (dd, J = 15.8, 8.7 Hz, 1H), 2.69 – 2.59 (m, 1H), 2.43 (dd, J = 14.4, 5.8 Hz, 

1H), 2.32 (dd, J = 14.4, 8.2 Hz, 1H), 1.58 – 1.49 (m, 1H), 1.43 – 1.35 (m, 1H), 0.86 (t, J = 7.4 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 170.1, 137.8, 135.8, 133.6, 133.0, 130.1, 129.1, 128.8, 127.5, 124.5, 

120.1, 43.7, 42.0, 28.0, 11.9. 

HRMS (ESI-TOF) Calcd for C19H21ClNO (M+H)+ 314.1306. Found 314.1303. 
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HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 21.0 min (major) and 24.7 min (minor). 

(S,E)-3-Ethyl-N-phenyl-5-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)pent-4-enamide 

(4g) 

 
Following method B, 4g was obtained as colorless oil after flash chromatograph (PE: EtOAc = 6: 1) (48.6 

mg, 60% yield, 85% ee). rr = 9: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.67 – 7.65 (m, 2H), 7.37 – 7.35 (m, 2H), 7.28 – 7.26 (m, 2H), 7.23 

– 7.18 (m, 3H), 7.03 – 7.00 (m, 1H), 6.42 (d, J = 15.8 Hz, 1H), 6.06 (dd, J = 15.8, 8.8 Hz, 1H), 2.70 – 2.58 

(m, 1H), 2.42 (dd, J = 14.2, 5.8 Hz, 1H), 2.33 (dd, J = 14.2, 8.2 Hz, 1H), 1.58 – 1.52 (m, 1H), 1.43 – 1.37 

(m, 1H), 1.26 (s, 12H), 0.87 (t, J = 7.3 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 170.2, 140.0, 137.8, 135.2, 134.0, 131.4, 129.1, 125.6, 124.4, 120.14, 

120.12, 83.9, 43.7, 42.1, 28.0, 25.0, 11.9. 

HRMS (ESI-TOF) Calcd for C25H33BNO3 (M+H)+ 406.2548. Found 406.2542. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 0.7 mL/min, detection at 254 

nm) retention time = 12.3 min (major) and 14.4 min (minor). 

Methyl (S,E)-4-(3-methyl-5-oxo-5-(phenylamino)pent-1-en-1-yl)benzoate (4h) 

 
Following method B, 4h was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (35.5 

mg, 55% yield, 88% ee). rr = 8: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.96 – 7.94 (m, 2H), 7.50 – 7.48 (m, 2H), 7.45 (s, 1H), 7.38 – 7.36 

(m, 2H), 7.31 – 7.27 (m, 2H), 7.11 – 7.07 (m, 1H), 6.47 (d, J = 15.8 Hz, 1H), 6.32 (dd, J = 15.8, 7.2 Hz, 

1H), 3.90 (s, 3H), 3.06 – 2.96 (m, 1H), 2.48 (dd, J = 14.2, 7.2 Hz, 1H), 2.40 (dd, J = 14.2, 7.2 Hz, 1H), 1.21 

(d, J = 6.7 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 169.9, 167.1, 142.0, 137.9, 137.3, 130.0, 129.1, 128.7, 128.5, 126.1, 

124.5, 120.1, 52.2, 45.0, 34.5, 20.1. 

HRMS (ESI-TOF) Calcd for C20H22NO3 (M+H)+ 324.1594. Found 324.1590. 
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HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 0.5 mL/min, detection at 254 

nm) retention time = 69.8 min (major) and 76.2 min (minor). 

(S,E)-3-Ethyl-5-(3-methoxyphenyl)-N-phenylpent-4-enamide (4i) 

 
Following method A, 4i was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (32.1 

mg, 52% yield, 90% ee). rr = 8: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.38 – 7.36 (m, 2H), 7.30 (s, 1H), 7.22 – 7.18 (m, 2H), 7.15 – 7.11 

(m, 1H), 7.02 – 6.98 (m, 1H), 6.87 – 6.85 (m, 1H), 6.80 – 6.79 (m, 1H), 6.71 – 6.68 (m, 1H), 6.38 (d, J = 

15.8 Hz, 1H), 5.98 (dd, J = 15.8, 8.8 Hz, 1H), 3.71 (s, 3H), 2.67 – 2.58 (m, 1H), 2.42 (dd, J = 14.2, 5.8 Hz, 

1H), 2.32 (dd, J = 14.2, 8.2 Hz, 1H), 1.60 – 1.50 (m, 1H), 1.46 – 1.31 (m, 1H), 0.86 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.2, 159.9, 138.8, 137.9, 133.2, 131.2, 129.6, 129.1, 124.4, 120.2, 

118.9, 113.0, 111.7, 55.3, 43.7, 42.0, 28.0, 11.8. 

HRMS (ESI-TOF) Calcd for C20H24NO2 (M+H)+ 310.1802. Found 310.1802. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 13.3 min (major) and 16.9 min (minor). 

(S,E)-5-(4-Bromophenyl)-3-ethyl-N-phenylpent-4-enamide (4j) 

 
Following method A, 4j was obtained as white solid after flash chromatograph (PE: EtOAc = 8: 1) (47.8 

mg, 67% yield, 90% ee). rr = 10: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.42 (s, 1H), 7.38 – 7.37 (m, 2H), 7.25 – 7.18 (m, 4H), 7.15 – 7.14 

(m, 1H), 7.08 – 7.06 (m, 1H), 7.03 – 7.01 (m, 1H), 6.32 (d, J = 15.8 Hz, 1H), 5.99 (dd, J = 15.8, 8.8 Hz, 

1H), 2.67 – 2.62 (m, 1H), 2.42 (dd, J = 14.4, 5.8 Hz, 1H), 2.31 (dd, J = 14.4, 8.2 Hz, 1H), 1.57 – 1.52 (m , 

1H), 1.42 – 1.35 (m, 1H), 0.86 (t, J = 7.2 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 170.0, 139.5, 137.8, 134.5, 130.23, 130.18, 129.9, 129.1, 129.0, 

125.1, 124.5, 122.9, 120.2, 43.6, 42.0, 27.9, 11.9. 

HRMS (ESI-TOF) Calcd for C19H21BrNO (M+H)+ 358.0801. Found 358.0799. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 12.2 min (major) and 13.7 min (minor). 

(S,E)-3-Ethyl-5-(2-methoxyphenyl)-N-phenylpent-4-enamide (4k) 
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Following method A, 4k was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (43.2 

mg, 70% yield, 89% ee). rr = 12: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.48 (s, 1H), 7.40 – 7.38 (m, 2H), 7.33 – 7.31 (m, 1H), 7.20 – 7.16 

(m, 2H), 7.14 – 7.10 (m, 1H), 7.00 – 6.96 (m, 1H), 6.84 – 6.80 (m, 1H), 6.77 – 6.75 (m, 1H), 6.75 (d, J = 

16.0 Hz, 1H), 5.98 (dd, J = 16.0, 8.7 Hz, 1H), 3.70 (s, 3H), 2.65 – 2.56 (m, 1H), 2.44 – 2.32 (m, 2H), 1.59 

– 1.48 (m, 1H), 1.44 – 1.33 (m, 1H), 0.86 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.5, 156.6, 138.0, 133.7, 129.0, 128.5, 126.7, 126.4, 126.2, 124.3, 

120.7, 120.2, 111.0, 55.5, 43.7, 42.4, 28.1, 11.8. 

HRMS (ESI-TOF) Calcd for C20H24NO2 (M+H)+ 310.1802. Found 310.1802. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 13.0 min (major) and 15.9 min (minor). 

(S,E)-3-Ethyl-5-(2-fluorophenyl)-N-phenylpent-4-enamide (4l) 

 
Following method A, 4l was obtained as white solid after flash chromatograph (PE: EtOAc = 8: 1) (37.5 

mg, 63% yield, 93% ee). rr = 9: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.48 – 7.46 (m, 2H), 7.40 – 7.36 (m, 1H), 7.35 (s, 1H), 7.28 – 7.22 

(m, 2H), 7.22 – 7.14 (m, 1H), 7.12 – 7.05 (m, 2H), 7.05 – 6.96 (m, 1H), 6.62 (d, J = 16.0 Hz, 1H), 6.17 (dd, 

J = 16.0, 8.7 Hz, 1H), 2.78 – 2.69 (m, 1H), 2.51 (dd, J = 14.2, 6.0 Hz, 1H), 2.43 (dd, J = 14.2, 8.1 Hz, 1H), 

1.69 – 1.59 (m, 1H), 1.55 – 1.41 (m, 1H), 0.95 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.1, 160.2 (d, J = 248.7 Hz), 137.9, 135.8 (d, J = 4.9 Hz), 129.1, 

128.6 (d, J = 8.4 Hz), 127.6 (d, J = 4.0 Hz), 125.1 (d, J = 12.3 Hz), 124.4, 124.2 (d, J = 3.6 Hz), 123.7 (d, 

J = 3.2 Hz), 120.2, 115.8 (d, J = 2.2 Hz), 43.6, 42.4, 27.9, 11.8.  

19F NMR (376 MHz, Chloroform-d) δ -118.15 – -118.22 (m, 1F). 

HRMS (ESI-TOF) Calcd for C19H21FNO (M+H)+ 298.1602. Found 298.1601. 

HPLC (OD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 15.2 min (minor) and 16.9 min (major). 

(S,E)-5-(3,5-Bis(trifluoromethyl)phenyl)-3-methyl-N-phenylpent-4-enamide (4m) 
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Following method A, 4m was obtained as white solid after flash chromatograph (PE: EtOAc = 8: 1) (64.1 

mg, 80% yield, 87% ee). rr = 9: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.68 – 7.54 (m, 4H), 7.42 – 7.40 (m, 2H), 7.21 – 7.17 (m, 2H), 7.02 

– 6.99 (m, 1H), 6.37 (d, J = 15.8 Hz, 1H), 6.23 (dd, J = 15.8, 7.3 Hz, 1H), 2.97 – 2.90 (m, 1H), 2.42 – 2.30 

(m, 2H), 1.12 (d, J = 6.8 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 169.9, 139.5, 138.6, 137.8, 131.9 (q, J = 33.2 Hz), 129.1, 126.8, 

126.0 (d, J = 4.0 Hz), 124.7, 123.4 (q, J = 273.7 Hz), 120.6 (p, J = 3.4 Hz), 120.3, 44.6, 34.5, 20.0. 

19F NMR (376 MHz, Chloroform-d) δ -63.0 (s, 6F). 

HRMS (ESI-TOF) Calcd for C20H18F6NO (M+H)+ 402.1287. Found 402.1284. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 10.7 min (minor) and 13.5 min (major). 

(S,E)-3-Methyl-5-(naphthalen-1-yl)-N-phenylpent-4-enamide (4n) 

 
Following method B, 4n was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (49.2 

mg, 78% yield, 85% ee). rr = 7: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.94 – 7.92 (m, 1H), 7.73 – 7.71 (m, 1H), 7.66 – 7.64 (m, 1H), 7.49 

– 7.29 (m, 7H), 7.20 – 7.16 (m, 2H), 7.09 (d, J = 15.6 Hz, 1H), 7.01 – 6.97 (m, 1H), 6.06 (dd, J = 15.6, 7.6 

Hz, 1H), 3.05 – 2.95 (m, 1H), 2.45 – 2.29 (m, 2H), 1.17 (d, J = 6.7 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.3, 137.9, 137.7, 135.3, 133.6, 131.2, 129.1, 128.5, 127.7, 126.9, 

126.0, 125.8, 125.7, 124.5, 124.0, 123.8, 120.2, 45.3, 35.0, 20.4. 

HRMS (ESI-TOF) Calcd for C22H22NO (M+H)+ 316.1696. Found 316.1695. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 13.3 min (major) and 14.7 min (minor). 

(S,E)-3-Ethyl-5-(naphthalen-2-yl)-N-phenylpent-4-enamide (4o) 

 
Following method B, 4o was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (48.7 

mg, 74% yield, 87% ee). rr = 13: 1. 
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1H NMR (600 MHz, Chloroform-d) δ 7.73 – 7.64 (m, 3H), 7.59 (s, 1H), 7.49 – 7.47 (m, 1H), 7.41 – 7.28 

(m, 5H), 7.22 – 7.15 (m, 2H), 7.00 – 6.96 (m, 1H), 6.56 (d, J = 15.8 Hz, 1H), 6.11 (dd, J = 15.8, 8.8 Hz, 

1H), 2.71 – 2.65 (m, 1H), 2.45 (dd, J = 14.4, 5.9 Hz, 1H), 2.36 (dd, J = 14.4, 8.2 Hz, 1H), 1.61 – 1.55 (m, 

1H), 1.49 – 1.38 (m, 1H), 0.89 (t, J = 7.4 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 170.2, 137.8, 134.7, 133.7, 133.2, 132.9, 131.4, 129.0, 128.2, 127.9, 

127.7, 126.3, 125.9, 125.7, 124.3, 123.5, 120.1, 43.7, 42.1, 28.0, 11.8. 

HRMS (ESI-TOF) Calcd for C23H24NO (M+H)+ 330.1853. Found 330.1852. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 15.2 min (major) and 16.7 min (minor). 

(S,E)-3-Ethyl-5-(9-ethyl-9H-carbazol-3-yl)-N-phenylpent-4-enamide (4p) 

 
Following method B, 4p was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (49.9 

mg, 63% yield, 91% ee). rr = 9: 1. 

1H NMR (400 MHz, Chloroform-d) δ 8.12 – 8.10 (m, 2H), 7.58 – 7.39 (m, 6H), 7.38 – 7.19 (m, 4H), 7.11 

– 7.06 (m, 1H), 6.72 (d, J = 15.8 Hz, 1H), 6.12 (dd, J = 15.8, 8.7 Hz, 1H), 4.37 (q, J = 7.2 Hz, 2H), 2.81 – 

2.72 (m, 1H), 2.58 (dd, J = 14.4, 5.6 Hz, 1H), 2.49 (dd, J = 14.4, 8.4 Hz, 1H), 1.77 – 1.66 (m, 1H), 1.60 – 

1.52 (m, 1H), 1.45 (t, J = 7.2 Hz, 3H), 1.02 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.5, 140.4, 139.6, 138.0, 132.2, 130.2, 129.1, 128.5, 125.9, 124.3, 

124.2, 123.3, 123.1, 120.6, 120.1, 119.0, 118.3, 108.7, 108.6, 44.1, 42.3, 37.7, 28.3, 13.9, 11.9. 

HRMS (ESI-TOF) Calcd for C27H29N2O (M+H)+ 397.2275. Found 397.2273. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 95/5, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 48.7 min (major) and 52.9 min (minor). 

(S,E)-3-Ethyl-N-phenyl-5-(thiophen-3-yl)pent-4-enamide (4q) 

 
Following method A, 4q was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (31.9 

mg, 56% yield, 89% ee). rr = 11: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.38– 7.36 (m, 3H), 7.24 – 7.14 (m, 3H), 7.11 – 7.10 (m , 1H), 7.02 

– 6.98 (m, 2H), 6.40 (d, J = 15.8 Hz, 1H), 5.83 (dd, J = 15.8, 8.7 Hz, 1H), 2.63 – 2.54 (m, 1H), 2.40 (dd, J 

= 14.4, 5.8 Hz, 1H), 2.31 (dd, J = 14.4, 8.2 Hz, 1H), 1.58 – 1.48 (m, 1H), 1.42 – 1.30 (m, 1H), 0.85 (t, J = 

7.4 Hz, 3H). 
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13C NMR (101 MHz, Chloroform-d) δ 170.2, 139.8, 137.8, 132.6, 129.0, 126.0, 125.4, 124.9, 124.3, 121.4, 

120.1, 43.6, 41.8, 27.9, 11.7. 

HRMS (ESI-TOF) Calcd for C17H20NOS (M+H)+ 286.1260. Found 286.1259. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 13.1 min (major) and 16.2 min (minor). 

(S,E)-3-Ethyl-5-(2-methoxypyridin-4-yl)-N-phenylpent-4-enamide (4r) 

 
Following method A, 4r was obtained as white solid after flash chromatograph (PE: EtOAc = 6: 1) (40.3 

mg, 65% yield, 89% ee). rr = 9: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.98 – 7.97 (m, 1H), 7.53 – 7.51 (m, 2H), 7.39 – 7.37 (m, 2H), 7.21 

– 7.17 (m, 2H), 7.01 – 6.98 (m, 1H), 6.61 – 6.58 (m, 1H), 6.30 (d, J = 15.8 Hz, 1H), 5.85 (dd, J = 15.8, 8.8 

Hz, 1H), 3.84 (s, 3H), 2.68 – 2.56 (m, 1H), 2.41 (dd, J = 14.4, 5.9 Hz, 1H), 2.31 (dd, J = 14.4, 8.3 Hz, 1H), 

1.57 – 1.49 (m, 1H), 1.41 – 1.30 (m, 1H), 0.84 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.3, 163.4, 145.0, 137.9, 135.7, 132.4, 129.1, 127.1, 126.6, 124.4, 

120.1, 110.9, 53.7, 43.6, 42.0, 28.0, 11.8. 

HRMS (ESI-TOF) Calcd for C19H23N2O2 (M+H)+ 311.1754. Found 311.1752. 

HPLC (IA, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 14.3 min (major) and 16.4 min (minor). 

(S,Z)-3-Methyl-N,5-diphenylpent-4-enamide (4s) 

 
Following method B, 4s was obtained as colorless oil after flash chromatograph (PE: Et2O = 4: 1) (26.6 

mg, 51% yield, 93% ee). rr = 5: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.33 – 7.31 (m, 2H), 7.27 – 7.24 (m, 2H), 7.23 – 7.20 (m, 3H), 7.20 

– 7.15 (m, 2H), 7.06 (s, 1H), 7.02 – 6.99 (m, 1H), 6.40 (d, J = 11.0 Hz, 1H), 5.47 (t, J = 11.0 Hz, 1H), 3.34 

– 3.26 (m, 1H), 2.35 (dd, J = 14.4, 7.5 Hz, 1H), 2.29 (dd, J = 14.4, 6.6 Hz, 1H), 1.12 (d, J = 6.6 Hz, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 169.8, 137.9, 137.1, 136.7, 129.3, 129.1, 128.7, 128.6, 127.1, 124.4, 

120.0, 45.6, 30.2, 21.3. 

HRMS (ESI-TOF) Calcd for C18H20NO (M+H)+ 266.1540. Found 266.1536. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 9.7 min (minor) and 10.3min (major). 

(S)-3-Methyl-N,4-diphenylpent-4-enamide (4t) 
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Following method C, 4t was obtained as colorless oil after flash chromatography (PE: Et2O = 4: 1) (21.7 

mg, 41% yield, 93% ee). rr = 5: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.42 – 7.36 (m, 2H), 7.35 – 7.30 (m, 2H), 7.29 – 7.26 (m, 1H), 7.22 

(m, 4H), 7.15 – 7.13 (m, 1H), 7.05 – 6.98 (m, 1H), 5.19 (s, 1H), 5.05 (s, 1H), 3.33 – 3.25 (m, 1H), 2.53 (dd, 

J = 14.4, 5.6 Hz, 1H), 2.19 (dd, J = 14.4, 8.3 Hz, 1H), 1.17 (d, J = 6.9 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.5, 153.7, 142.1, 138.1, 129.3, 128.7, 128.0, 127.9, 127.1, 120.2, 

112.2, 44.4, 35.4, 20.0. 

HRMS (ESI-TOF) Calcd for C18H20NO (M+H)+ 266.1540. Found 266.1538. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 8.6 min (major) and 12.1 min (minor). 

(S,E)-3-Methyl-N,5-diphenylhex-4-enamide (4u) 

 
Following method C, 4u was obtained as white solid after flash chromatography (PE: Et2O = 4: 1) (25.6 

mg, 46% yield, 94% ee). rr = 5: 1. 

1H NMR (600 MHz, Chloroform-d) δ 7.47 – 7.45 (m, 2H), 7.37 – 7.35 (m, 2H), 7.32 – 7.29 (m, 4H), 7.25 

– 7.23 (m, 1H), 7.18 (s, 1H), 7.11 – 7.07 (m, 1H), 5.62 (d, J = 9.5 Hz, 1H), 3.23 – 3.16 (m, 1H), 2.46 – 2.36 

(m, 2H), 2.09 (s, 3H), 1.17 (d, J = 6.6 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.3, 143.6, 138.0, 135.7, 132.6, 129.1, 128.4, 127.0, 125.9, 124.4, 

120.0, 45.7, 31.1, 21.4, 16.3. 

HRMS (ESI-TOF) Calcd for C19H22NO (M+H)+ 280.1696. Found 280.1695. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 8.3 min (major) and 9.7 min (minor). 

(S,E)-5-Methyl-7-oxo-7-(phenylamino)hept-3-en-1-yl benzoate (4v) 

 
Following method D, 4v was obtained as white solid after flash chromatography (PE: EtOAc = 10: 1) (28.4 

mg, 42% yield, 87% ee). rr = 3: 1. 

1H NMR (400 MHz, Chloroform-d) δ 7.95 – 7.94 (m, 2H), 7.49 – 7.46 (m, 1H), 7.41 – 7.40 (m, 2H), 7.37 

– 7.34 (m, 2H), 7.23 – 7.18 (m, 4H) 5.53 – 5.47 (m, 2H), 4.27 – 4.23 (m, 2H), 2.73 – 2.67 (m, 1H), 2.41 – 

2.38 (m, 2H), 2.26 (dd, J = 14.2, 7.4 Hz, 1H), 2.19 (dd, J = 14.2, 7.0 Hz, 1H), 1.01 (d, J = 6.7 Hz, 3H). 
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13C NMR (101 MHz, Chloroform-d) δ 170.1, 166.6, 137.8, 137.4, 132.9, 130.3, 129.5, 129.0, 128.4, 125.0, 

124.3, 119.8, 64.3, 45.2, 34.0, 32.1, 20.3. 

HRMS (ESI-TOF) Calcd for C21H24NO3 (M+H)+ 338.1751. Found 338.1749. 

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 16.7 min (major) and 21.2 min (minor). 

VII. Mechanistic experiments 

7.1 Isotope experiments 

 

In a nitrogen-filled glovebox, NiBr2•DME (3.1 mg, 0.01 mmol, 10 mol%) and L1 (5.8 mg, 0.012 mmol, 

12 mol%) were dissolved in dioxane (2.0 mL, 0.05 M) in a 10 mL Schlenk tube with screw-cap equipped 

with a magnetic stirrer. The mixture was stirred at room temperature for 10 min, then alkene 1k (16.0 mg, 

0.1 mmol, 1.0 equiv), 2a (55.0 mg, 0.25 mmol, 2.5 equiv), K3PO4•H2O (46.0 mg, 0.2 mmol, 2.0 equiv) and 

Ph2SiD2 (56.0 mg, 0.3 mmol, 3.0 equiv) were sequentially added. The mixture was stirred at room 

temperature for 48 h. The mixture was quenched with H2O (2.0 mL) and extracted with ethyl acetate (10 

mL), then filtered through a pad of diatomite. The organic phase was dried over Na2SO4, filtered, 

concentrated under reduced pressure. The crude mixture was purified by flash column chromatography on 

silica gel using a mixture of PE: EtOAc= 8:1 as eluent to give 5 as white solid (16.1 mg, 79% yield, 80% 

ee). Yield was calculated based on the recovery of alkene and the deuterated ratio was confirmed by 1H 

NMR (96 % D). 

1H NMR (400 MHz, Chloroform-d) δ 7.40 –7.38 (m, 2H), 7.22 – 7.19 (m, 5H), 7.02 – 7.00 (m, 1H), 6.77 

– 6.75 (m, 2H), 6.34 (d, J = 15.8 Hz, 1H), 5.98 (dd, J = 15.8, 7.4 Hz, 1H), 3.72 (s, 3H), 2.89 – 2.83 (m, 1H), 

2.39 (dd, J = 14.4, 7.3 Hz, 1H), 2.30 (dd, J = 14.4, 6.9 Hz, 1H), 1.11 (d, J = 6.8 Hz, 2H). 

13C NMR (101 MHz, Chloroform-d) δ 170.1, 159.0, 137.8, 132.1, 130.0, 129.0, 128.8, 127.3, 124.3, 120.0, 

114.0, 55.3, 45.3, 34.3, 20.1 (t, J = 20.2 Hz). 

HRMS (ESI-TOF) Calcd for C19H21DNO2 (M+H)+ 297.1708. Found 297.1706.  

HPLC (OD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 39.5 min (major) and 47.2 min (minor). 
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In a nitrogen-filled glovebox, NiBr2•DME (3.1 mg, 0.01 mmol, 10 mol%) and L1 (5.8 mg, 0.012 mmol, 

12 mol%) were dissolved in dioxane (2.0 mL, 0.05 M) in a 10 mL Schlenk tube with screw-cap equipped 

with a magnetic stirrer. The mixture was stirred at room temperature for 10 min, then 1a (17.5 mg, 0.1 

mmol, 1.0 equiv), 2a (55.0 mg, 0.25 mmol, 2.5 equiv), K3PO4•H2O (46.0 mg, 0.2 mmol, 2.0 equiv) and 

Ph2SiD2 (55.0 mg, 0.3 mmol, 3.0 equiv) were sequentially added. The mixture was stirred at room 

temperature for 48 h. The mixture was quenched with H2O (2.0 mL), extracted with ethyl acetate (10.0 mL), 

filtered through a pad of diatomite. The organic phase was dried over Na2SO4, filtered, concentrated under 

reduced pressure. The crude mixture was purified by flash column chromatography on silica gel using a 

mixture of PE: EtOAc= 8:1 as eluent to give 6 as white solid (14.0 mg, 79% yield, 90% ee). Yield was 

calculated based on the recovery of alkene and the deuterated ratio was confirmed by 1H NMR (98% D). 

1H NMR (400 MHz, Chloroform-d) δ 7.40 – 7.32 (m, 2H), 7.24 – 7.19 (m, 5H), 7.01 – 6.99 (m, 1H), 6.80 

– 6.73 (m, 2H), 6.36 (d, J = 15.8 Hz, 1H), 5.85 (dd, J = 15.8, 8.8 Hz, 1H), 3.72 (s, 3H), 2.59 (m, 1H), 2.42 

(dd, J = 14.4, 5.7 Hz, 1H), 2.32 (dd, J = 14.4, 8.3 Hz, 1H), 1.56 – 1.47 (m, 1H), 0.86 (d, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, Chloroform-d) δ 170.2, 159.0, 137.8, 130.7, 130.6, 130.0, 129.0, 127.3, 124.3, 120.0, 

114.0, 55.3, 43.8, 41.9, 27.7 (t, J = 19.2 Hz), 11.6. 

HRMS (ESI-TOF) Calcd for C20H23DNO2 (M+H)+ 311.1865. Found 311.1862.  

HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 15.1 min (major) and 17.9 min (minor). 

7.2 Control experiments 

 

To an oven-dried 10 mL Teflon-screw cap tube containing a magnetic stir was charged with Ni(COD)2 

(5.5 mg, 0.02 mmol, 10 mol%) and ligand L1 (12.0 mg, 0.024 mmol, 12 mol%) in a nitrogen-filled glove-

box. Subsequently, anhydrous dioxane (3.0 mL) and DME (1.0 mL) were added, and the mixture was stirred 

for 15 min at room temperature. Then olefin 1aʹ (350.0 mg, 0.20 mmol, 1.0 equiv), 2a (110.0 mg, 0.50 

mmol, 2.5 equiv), K3PO4•H2O (92.0 mg, 0.4 mmol, 2.0 equiv) were sequentially added. The tube was sealed 

and removed from the glove box and stirred at 0 ˚C for 10 min, then (MeO)3SiH (75.4 mg, 0.60 mmol, 3.0 

equiv) added dropwise under N2 atmosphere. The resulting mixture was stirred at 0 ˚C for 48 h. After the 

reaction was completed, the reaction mixture was quenched with H2O and extracted with EtOAc (3 × 20.0 

mL) and the combined organic phase was concentrated in vacuum. The crude mixture was purified by flash 

column chromatography on silica gel using a mixture of PE: EtOAc= 10:1 as eluent to give (R)-3k (20.7 

mg, 35% yield, 80% ee, rr = 4.5: 1). 
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HPLC data of (S)-3k using L1 
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VIII. Scale-up reaction and derivatization of coupling products 

8.1 Scale-up reaction 

 

To an oven-dried 100 mL Teflon-screw cap tube containing a magnetic stir was charged with Ni(COD)2 

(55.0 mg, 0.2 mmol, 10 mol%) and ligand L1 (120.0 mg, 0.24 mmol, 12 mol%) in a nitrogen-filled glove-

box. Subsequently, anhydrous dioxane (30.0 mL) and DME (10.0 mL) were added, and the mixture was 

stirred for 15 min at room temperature. Then olefin 1a (350.0 mg, 2.0 mmol, 1.0 equiv), 2a (1.1 g, 5.0 mmol, 

2.5 equiv), K3PO4•H2O (920.0 mg, 4.0 mmol, 2.0 equiv) were sequentially added. The tube was sealed and 

removed from the glove box and stirred at 0 ̊ C for 10 min, then (MeO)3SiH (754.0 mg, 6.0 mmol, 3.0 equiv) 

added dropwise under N2 atmosphere. The resulting mixture was stirred at 0 ˚C for 72 h. After the reaction 

was completed, the reaction mixture was quenched with H2O and extracted with EtOAc (3 × 20.0 mL) and 

the combined organic phase was concentrated in vacuum. The crude mixture was purified by flash column 

chromatography on silica gel using a mixture of PE: EtOAc= 10:1 as eluent to give 3a (457.0 mg, 73% 

yield, 90% ee). 

8.2 Derivatization of coupling products 

 

Following literature procedure,5,6 to a solution of 3a (93.0 mg, 0.3 mmol, 1.0 equiv) in dry DCM (20.0 

mL) was added triethylamine (64.2 mg, 0.6 mmol, 2.0 equiv), (Boc)2O (261.6 mg, 1.2 mmol, 6.0 equiv) 

and DMAP (48.8 mg,0.4 mmol, 2.0 equiv), the resulting reaction mixture was stirred at room temperature 

for 2 h. The resulting solution was quenched with water (30.0 mL). The aqueous layer was extracted with 

DCM (2 × 30.0 mL). The combined organic phase was washed with brine, dried over Na2SO4, and 

concentrated. The crude product was purified on flash column to afford the product. 

A round-bottom flask equipped with a magnetic stirring bar was charged with 0.05 M solution of the 

product obtained above (82.0 mg, 0.20 mmol, 1.0 equiv) in THF: H2O = 3:1. The solution was cooled to 

0 °C followed by adding 30% (by wt.) aqueous solution of H2O2 (113.3 mg, 1.0 mmol, 5.0 equiv) and LiOH 

(9.6 mg, 0.40 mmol, 2.0 equiv). The mixture was warmed slowly to room temperature and stirred for 3 h 

until completion as judged by TLC analysis. The reaction was cooled to 0 ºC and treated with 1.5 N aqueous 

solution of Na2SO3 (1.1 equiv). The mixture was stirred for 5 min at room temperature and was diluted with 
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H2O. The mixture was extracted with CH2Cl2 to remove HN(Boc)Ph. The remaining basic aqueous layer 

was acidified to pH = 4 and extracted with CH2Cl2. The organic layer was concentrated in vacuum and 

chromatographed on a silica column (PE: EtOAc = 1:1) to afford 7 as white solid (39.0 mg, 82% yield, 91% 

ee). (ee value was determined by corresponding arylamide). 1H NMR (600 MHz, Chloroform-d) δ 7.28 (d, 

J = 8.7 Hz, 2H), 6.84 (d, J = 8.7 Hz, 2H), 6.37 (d, J = 15.8 Hz, 1H), 5.87 (dd, J = 15.8, 8.6 Hz, 1H), 3.80 

(s, 3H), 2.61 – 2.55 (m, 1H), 2.48 (dd, J = 15.0, 6.4 Hz, 1H), 2.41 (dd, J = 15.0, 8.0 Hz, 1H), 1.60 – 1.52 

(m, 1H), 1.46 – 1.40 (m, 1H), 0.92 (t, J = 7.4 Hz, 3H). 13C NMR (151 MHz, Chloroform-d) δ 178.3, 159.0, 

130.33, 130.27, 130.25, 127.4, 114.1, 55.4, 41.3, 40.0, 27.9, 11.7. HRMS (ESI-TOF) Calcd for C14H19O3 

(M+H)+ 235.1329. Found 235.1333. HPLC trace was obtained by the corresponding arylamide. HPLC 

(AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) 

retention time = 14.9 min (major) and 17.7 min (minor). 

 

Following literature procedure,7 to a flame-dried and nitrogen-flushed 10 mL round-bottom flask 

equipped with a stir bar and a septum was added 3a (46.5 mg, 0.15 mmol, 1.0 equiv), anhydrous DCM (3.0 

mL), and 2-fluoropyridine (16.5 mg, 0.17 mmol, 1.1 equiv). The solution was then cooled to –78 ˚C and 

stirred for 2 min. Tf2O (48.0 mg, 0.17 mmol, 1.1 equiv) was added dropwise using a syringe at –78 ˚C and 

the reaction was stirred for 15 min. The solution was warmed to 0 ˚C and stirred for 15 min. EtMgBr (0.3 

mmol, 150.0 μL, 2.0 equiv, 2.0 M in Et2O) was added in one portion to the reaction at 0 ˚C, and the reaction 

was stirred for 25 min at 0 ˚C. The reaction was quenched by the addition of 1.6 mL of an aqueous solution 

of HCl (0.5 M). The biphasic mixture was gently heated to 65 ℃ (keeping the flask ventilated for DCM 

evaporation) for 2 h to ensure complete hydrolysis to the ketone. The aqueous layer was extracted with 

EtOAc (2 × 10.0 mL) and the organic layers were combined. The organic layer was dried over anhydrous 

Na2SO4, filtered and evaporated to dryness. The ketones were purified by column chromatography on silica 

gel (PE: EtOAc = 30:1) to provide the title compound 8 as a colorless oil (30.2 mg, 82% yield, 90% ee). 1H 

NMR (400 MHz, Chloroform-d) δ 7.30 – 7.23 (m, 2H), 6.85 – 6.83 (m, 2H), 6.32 (d, J = 15.8 Hz, 1H), 5.84 

(dd, J = 15.8, 8.6 Hz, 1H), 3.80 (d, J = 1.2 Hz, 3H), 2.63 (m, 1H), 2.50 (d, J = 7.1 Hz, 2H), 2.41 (q, J = 7.3 

Hz, 2H), 1.49 (m, 1H), 1.36 (m, 1H), 1.02 (t, J = 7.3 Hz, 3H), 0.90 (t, J = 7.4 Hz, 3H). 13C NMR (151 MHz, 

Chloroform-d) δ 210.9, 158.9, 131.0, 130.3, 129.7, 127.2, 113.9, 55.3, 48.1, 40.7, 36.8, 28.1, 11.7, 7.7. 

HRMS (ESI-TOF) Calcd for C16H23O2 (M+H)+ 247.1693. Found 247.1698. HPLC (AD-H, 0.46*25 cm, 

5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) retention time = 4.6 min 

(major) and 5.0 min (minor). 
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Following literature procedure,8 lithium aluminum hydride (23.0 mg, 1.0 M in Et2O, 3.0 equiv) was 

added dropwise to a solution of 3a (62.0 mg, 0.2 mmol, 1.0 equiv) in THF (2.0 mL) at 0 ˚C in a 10-mL 

Schlenk tube. Next, the reaction mixture was allowed to warm to room temperature, and then it was heated 

to 85 ˚C. After being stirred at 85 ˚C in the sealed Schlenk tube overnight, the reaction mixture was diluted 

with Et2O (10.0 mL) and cooled to 0 °C. The reaction was then quenched in turn with H2O (36.0 mg, 0.2 

mmol, 1.0 equiv), 15% aqueous NaOH (36.0 mg, 0.2 mmol, 1.0 equiv), and H2O (108 mg, 0.6 mmol, 3.0 

equiv). Next, the suspension was filtered through a sintered funnel to remove the white solid. The combined 

organic layers were dried (Na2SO4), filtered, and concentrated under reduced pressure. The residue was 

purified by flash chromatography on silica gel (PE/EtOAc = 10:1) to afford the pure product 9 as colorless 

oil (50.0 mg, 84% yield, 91% ee). 1H NMR (400 MHz, Chloroform-d) δ 7.20 (d, J = 8.7 Hz, 2H), 7.08 – 

7.04 (m, 2H), 6.76 (d, J = 8.7 Hz, 2H), 6.61 – 6.57 (m, 1H), 6.51 – 6.49 (m, 2H), 6.24 (d, J = 15.8 Hz, 1H), 

5.75 (dd, J = 15.8, 9.0 Hz, 1H), 3.69 (s, 3H), 3.13 – 2.96 (m, 2H), 2.11 – 2.02 (m, 1H), 1.72 – 1.64 (m, 1H), 

1.58 – 1.47 (m, 1H), 1.47 – 1.37 (m, 1H), 1.34 – 1.24 (m, 1H), 0.81 (t, J = 7.4 Hz, 3H). 13C NMR (101 

MHz, Chloroform-d) δ 158.9, 148.4, 132.3, 130.5, 129.9, 129.3, 127.2, 117.2, 114.0, 112.9, 55.4, 43.3, 42.4, 

35.0, 28.6, 11.9. HRMS (ESI-TOF) Calcd for C20H26NO (M+H)+ 296.2009. Found 296.2015. HPLC (AD-

H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection at 254 nm) retention 

time = 7.3 min (major) and 8.0 min (minor). 

 

Following literature procedure,9 a solution of 3a (93.0 mg, 0.3 mmol, 1.0 equiv) in dry DMF (3.0 mL) 

was added into a suspension of NaH (60% dispersion in mineral oil, 18.0 mg, 0.6 mmol) in dry DMF (1.0 

mL) at 0 oC (in an ice-water bath). After stirring the resulting solution for 15 min, benzyl bromide (150.0 

mg, 0.9 mmol, 3.0 equiv) was added dropwise. The ice bath was then removed, and the reaction mixture 

was stirred at room temperature monitored by TLC analysis (3 h). Then DMF was removed under reduced 

pressure, and the resulting yellow residual was treated with water (20.0 mL) and extracted with ethyl acetate 

(3 × 20 mL). The combined organic layer was dried over anhydrous sodium sulfate, and the volatile 

components were removed under reduced pressure. The residual was treated with silica gel column 

chromatography (PE: EtOAc = 8: 1) to give the pure product. 
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Lithium aluminum hydride (23.0 mg, 1.0 M in Et2O, 3.0 equiv) was added dropwise to a solution of 

the product obtained above (80.0 mg, 0.2 mmol, 1.0 equiv) in THF (2.0 mL) at 0 ˚C in a 10-mL Schlenk 

tube. Next, the reaction mixture was allowed to warm to room temperature, and then it was heated to 85 ˚C. 

After being stirred at 85 ˚C in the sealed Schlenk tube overnight, the reaction mixture was diluted with Et2O 

(10.0 mL) and cooled to 0 °C. The reaction was then quenched in turn with H2O (38.0 μL), 15% aqueous 

NaOH (38 μL), and H2O (114.0 μL). Next, the suspension was filtered through a sintered funnel to remove 

the white solid. The combined organic layers were dried (Na2SO4), filtered, and concentrated under reduced 

pressure. The residue was purified by flash chromatography on silica gel (PE: EtOAc = 10:1) to afford the 

pure product 10 as colorless oil (31.0 mg, 69% yield, 87% ee). 1H NMR (400 MHz, Chloroform-d) δ 7.29 

(d, J = 8.7 Hz, 2H), 6.84 (d, J = 8.7 Hz, 2H), 6.33 (d, J = 15.8 Hz, 1H), 5.82 (dd, J = 15.8, 9.1 Hz, 1H), 3.80 

(s, 3H), 3.74 – 3.61 (m, 2H), 2.19 – 2.09 (m, 1H), 1.81 – 1.71 (m, 1H), 1.66 – 1.53 (m, 2H), 1.41 – 1.34 (m, 

2H), 0.90 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) δ 158.9, 132.5, 130.5, 129.8, 127.2, 

114.1, 61.6, 55.5, 42.2, 38.2, 28.7, 11.9. HRMS (ESI-TOF) Calcd for C14H21O2 (M+H)+ 221.1536. Found 

221.1541. HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 90/10, flow rate = 1 mL/min, detection 

at 254 nm) retention time = 6.6 min (major) and 7.2 min (minor). 

 

Following literature procedure,10 olefin 3a (31.0 mg, 0.1 mmol, 1.0 equiv) and NaIO4 (107.0 mg, 0.5 

mmol) in a 1:1 mixture of CCl4 and CH3CN (2.0 mL). Add a solution of RuCl3 (1.0 mg, 0.001 mol) in H2O 

(1.0 mL) to the flask. Stir the reaction mixture vigorously. After completion of the reaction (2.0 hour), add 

EtOAc (20.0 mL) and NaHCO3 (saturated aqueous solution, 20.0 mL) to the reaction. Extract the organic 

phase with NaHCO3 (saturated aqueous solution, 4 × 10.0 mL). The combined aqueous phase was acidified 

with concentrated HCl aq. until pH value reached 2, which was extracted with EtOAc (4 × 10.0 mL). The 

combined organic phase was dried over Na2SO4 and concentrated in vacuo. The residue was purified by 

flash chromatography on silica gel (PE: EtOAc: CH3COOH = 80: 20: 1) to afford the pure product 11 as 

white solid (16.0 mg, 73% yield, 90% ee). (ee value was determined by corresponding methyl ester). 1H 

NMR (400 MHz, Acetonitrile-d3) δ 9.50 (s, 1H), 8.40 (s, 1H), 7.53 (d, J = 7.8 Hz, 2H), 7.30 (t, J = 7.8 Hz, 

2H), 7.09 – 7.05 (m, 1H), 2.88 – 2.73 (m, 1H), 2.66 (dd, J = 15.6, 9.0 Hz, 1H), 2.49 (dd, J = 15.6, 4.9 Hz, 

1H), 1.59 – 1.52 (m, 1H), 1.46 – 1.41 (m, 1H), 0.93 (t, J = 7.5 Hz, 3H). 13C NMR (101 MHz, Acetonitrile-

d3) δ 175.5, 170.0, 138.4, 128.5, 123.4, 119.1, 42.0, 37.3, 24.3, 10.4. HRMS (ESI-TOF) Calcd for 

C12H16NO3 (M+H)+ 222.1125. Found 222.1131. HPLC (AD-H, 0.46*25 cm, 5 μm, hexane/isopropanol = 

85/15, flow rate = 1 mL/min, detection at 254 nm) retention time = 6.4 min (major) and 7.4 min (minor). 
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IX. X-Ray diffraction data of 4q 

X-ray structure of 4q (CCDC 2131923) 

 

Table S8.Crystal data and structure refinement for cxy3456_0m (4q) 

Identification code  cxy3456_0m  

Empirical formula  C17H19NOS 

Formula weight  285.39  

Temperature/K  100.0  

Crystal system  monoclinic 

Space group  P21 

a/Å  8.8663(14)  

b/Å  8.7930(14)  

c/Å  10.1594(16)  

α/°  90  

β/°  108.871(5)  

γ/°  90  

Volume/Å3 749.5(2)  

Z  2  

ρcalcg/cm3 1.265  
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μ/mm-1 1.865  

F(000)  304.0  

Crystal size/mm3 0.42 × 0.42 × 0.38  

Radiation  CuKα (λ = 1.54178)  

2Θ range for data collection/°  9.198 to 136.874  

Index ranges  -10 ≤ h ≤ 10, -10 ≤ k ≤ 10, -12 ≤ l ≤ 12 

Reflections collected  11797  

Independent reflections  2740 [Rint= 0.0341, Rsigma= 0.0297] 

Data/restraints/parameters  2740/1/183  

Goodness-of-fit on F2 1.062  

Final R indexes [I>=2σ (I)]  R1 = 0.0261, wR2 = 0.0657  

Final R indexes [all data]  R1 = 0.0262, wR2 = 0.0658  

Largest diff. peak/hole / e Å-3 0.25/-0.18  

Flack parameter -0.001(7) 
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XI.1H NMR, 13C NMR and 19F NMR spectra 
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XII.HPLC traces 
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HPLC data using rac-L1 

 

 

HPLC data using L1 
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HPLC data using rac-L1 

 

 

HPLC data using L1 
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HPLC data using rac-L1 

 

HPLC data using L1 
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HPLC data using rac-L1 

 

 

HPLC data using L1 
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HPLC data using rac-L1 

 

 

HPLC data using L1 
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HPLC data using rac-L1 

 

 

HPLC data using L1 
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HPLC data using rac-L1 

 

 

HPLC data using L1 
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HPLC data using rac-L1 

 

 

HPLC data using L1(Method A) 

 

 

HPLC data using L1(Method B) 
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HPLC data using rac-L1 
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