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General Information: 

  Experiments involving moisture and/or air sensitive components were performed in 

oven-dried glassware under a positive pressure of argon using dry solvents. Et3N was 

fractionally distilled. Other reagents were commercially purchased and were used as 

received without further purification for the reactions 

Proton nuclear magnetic resonance (1H NMR) and carbon nuclear magnetic 

resonance (13C NMR) spectroscopy were performed on a Bruker Advance 400M 

NMR spectrometers. Chemical shifts 1H NMR spectra are reported as in units of parts 

per million (ppm) downfield from SiMe4 (0.0) and relative to the signal of 

chloroform-d (J = 7.264, singlet). Multiplicities were given as: s (singlet); d (doublet); 

t (triplet); q (quartet); dd (doublet of doublets); dt (doublet of triplets); m (multiplets) 

and etc. The number of protons (n) for a given resonance is indicated by nH. 

Coupling constants are reported as a J value in Hz. Carbon nuclear magnetic 

resonance spectra (13C NMR) are reported as d in units of parts per million (ppm) 

downfield from SiMe4 (0.0) and relative to the signal of chloroform-d (J = 77.03, 

triplet).  

High resolution mass spectral analysis (HRMS) was performed on Water XEVO G2 

Q-TOF (Waters Corporation).The enantiomeric excesses were determined by HPLC 

analysis on Chiral Daicel Chiralpak OD-H, IC, columns. 

1. Experimental Procedure： 

1.1 Procedures for synthesis of the enynoates. 
 
All (Z)-2-alken-4-ynoates were prepared according to the reported literatures.1-3 
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1b was synthesized according to the reported procedures:2 To a mixture of (Z)-ethyl 

3-iodoacrylate 6a (1.13 g, 5 mmol, 1.0 equiv), PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 

mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) and TEA (20 mL) were added the 

corresponding alkyne 5b (639 mg, 5.5 mmol, 1.1 equiv). The mixture was stirred at 

50 °C until the starting material 6a was completely consumed (monitored by TLC). 

Then the mixture was cooled to room temperature and diluted with diethyl ether (15 

mL). Then the solution was washed with saturated ammonium chloride twice (10 

mL×2). The aqueous layer was extracted with diethyl ether (10 mL). The combined 

organic layers were dried over anhydrous Na2SO4 and evaporated in vacuo, the 

residue was purified by column chromatography (PE/EA = 97:3) to afford the product 

1b (921 mg, 86%) as colorless oil. 1H NMR (400 MHz, CDCl3): δ 7.39 - 7.31 (m, 2H), 

7.27 - 7.14 (m, 2H), 6.36 (d, J = 11.4 Hz, 1H), 6.12 (d, J = 11.4 Hz, 1H), 4.27 (q, J = 

7.1 Hz, 2H), 2.34 (s, 3H), 1.34 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 

164.87, 138.08, 132.58, 130.11, 129.16, 128.26, 128.03, 122.95, 122.44, 101.52, 

86.04, 60.43, 21.17, 14.31. 

HRMS (ESI): m/z calculated for C14H14O2Na [M+Na]+: 237.0891, found: 237.0896. 
 

 

1e: To a mixture of (Z)-ethyl 3-iodoacrylate 6a (1.13g, 5 mmol, 1.0 equiv), 

PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) 

and TEA (20 mL) were added the corresponding alkyne 5e (871 mg, 5.5 mmol, 1.1 

equiv). The mixture was stirred at 50 °C and dealt with according to the similar 

procedures as 1b to give the product 1e (1.06 g, 83%) as colorless oil. 1H NMR (400 

MHz, CDCl3): δ 7.50 - 7.42 (m, 2H), 7.20 - 7.10 (m, 2H), 6.36 (d, J = 11.4 Hz, 1H), 

6.10 (d, J = 11.4 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 2.68 - 2.56 (m, 2H), 1.67 - 1.54 

(m, 2H), 1.39 - 1.30 (m,5H), 0.92 (t, J = 7.3 Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 

164.93, 144.53, 132.02, 128.52, 127.70, 123.05, 119.78, 101.73, 85.99, 60.40, 35.67, 

33.31, 22.30, 14.32 ,13.91. 

HRMS (ESI): m/z calculated for C17H20O2Na [M+Na]+: 279.1361, found: 279.1364. 
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1g: To a mixture of (Z)-ethyl 3-iodoacrylate 6a (1.13g, 5 mmol, 1.0 equiv), 

PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) 

and TEA (20 mL) were added the corresponding alkyne 5g (810 mg, 5.5 mmol, 1.1 

equiv). The mixture was stirred at 50 °C and dealt with according to the similar 

procedures as 1b to give the product 1g (932 mg, 76 %) as light yellow oil. 1H NMR 

(400 MHz, CDCl3): δ 8.41 - 8.33 (m, 1H), 8.21 (ddd, J = 8.3, 2.2, 1.1 Hz, 1H), 7.85 - 

7.82 (m, 1H), 7.59 - 7.51 (m, 1H), 6.37 (d, J = 11.5 Hz, 1H), 6.24 (d, J = 11.5 Hz, 1H), 

4.28 (q, J = 7.1 Hz, 2H), 1.34 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 

164.47, 148.11, 137.59, 130.03, 129.45, 126.62, 124.46, 123.68, 121.78, 97.67, 88.24, 

60.66, 14.26.  

HRMS (ESI): m/z calculated for C13H11NO4Na [M+Na]+: 286.0586, found: 286.0582. 

 

 

1l: To a mixture of (Z)-ethyl 3-iodoacrylate 6a (1.13 g, 5 mmol, 1.0 equiv), 

PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) 

and TEA (20 mL) were added the corresponding alkyne 5l (958 mg, 5.5 mmol, 1.1 

equiv). The mixture was stirred at 50 °C and dealt with according to the similar 

procedures as 1b to give the product 1l (1.02 g, 75%) as colorless oil. 1H NMR (400 

MHz, CDCl3): δ 8.07 - 7.98 (m, 2H), 7.65 - 7.53 (m, 2H), 6.37 (d, J = 11.5 Hz, 1H), 

6.19 (d, J = 11.5 Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H), 4.27 (q, J = 7.1 Hz, 2H), 1.40 (t, J 

= 7.1 Hz, 3H), 1.33 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 165.91, 

164.64, 131.84, 130.62, 129.45, 129.25, 127.09, 122.28, 99.81, 88.63, 61.20, 60.56, 

14.29, 14.27.  

HRMS (ESI): m/z calculated for C16H16O4Na [M+Na]+: 295.0546, found: 295.0954. 
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1p: To a mixture of (Z)-ethyl 3-iodoacrylate 6a (1.13 g, 5 mmol, 1.0 equiv), 

PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) 

and TEA (20 mL) were added the corresponding alkyne 5p (550 mg, 5.5 mmol, 1.1 

equiv). The mixture was stirred at 50 °C and dalt with according to the similar 

procedures as 1b to give the product 1p (865 mg, 80%) as a brown solid. 1H NMR 

(400 MHz, CDCl3): δ 7.19 - 7.12 (m, 1H), 7.08 - 7.03 (m, 1H), 7.00 (dd, J = 2.5, 1.4 

Hz, 1H), 6.86 (ddd, J = 8.1, 2.6, 1.0 Hz, 1H), 6.37 (d, J = 11.4 Hz, 1H), 6.14 (d, J = 

11.4 Hz, 1H), 5.58 (broad, 1H), 4.26 (q, J = 7.1 Hz, 2H), 1.33 (t, J = 7.1 Hz, 1H). 13C 

NMR (100 MHz, CDCl3): δ 165.36, 155.95, 129.60, 127.97, 124.25, 123.51, 123.31, 

118.72, 117.02, 101.45, 85.99, 60.77, 14.25.  

HRMS (ESI): m/z calculated for C13H12O3Na [M+Na]+: 239.0684, found:239.0681. 

 

 

1r: To a mixture of (Z)-ethyl 3-iodoacrylate 6a (1.13g, 5 mmol, 1.0 equiv), 

PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) 

and TEA (20 mL) were added the corresponding alkyne 5r (980 mg, 5.5 mmol, 1.1 

equiv). The mixture was stirred at 50 °C and dealt with according the similar 

procedures as 1b to give the product 1r (1.16 g, 84%) as a white solid. 1H NMR (400 

MHz, CDCl3): δ 7.66 - 7.54 (m, 6H), 7.51 - 7.41 (m, 2H), 7.41 - 7.32 (m, 1H), 6.39 (d, 

J = 11.4 Hz, 1H), 6.15 (d, J = 11.4 Hz, 1H), 4.28 (q, J = 7.1 Hz, 2H), 1.35 (t, J = 7.1 

Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 164.88, 141.91, 140.17, 132.52, 128.87, 

128.16, 127.80, 127.11, 127.05, 122.85, 121.52, 101.17, 87.10, 60.47, 14.34.  

HRMS (ESI): m/z calculated for C19H16O2Na [M+Na]+: 299.1048, found:299.1054. 
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1s: To a mixture of (Z)-ethyl 3-iodoacrylate 6a (1.13g, 5 mmol, 1.0 equiv), 

PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) 

and TEA (20 mL) were added the corresponding alkyne 5s (1.05 g, 5.5 mmol, 1.1 

equiv). The mixture was stirred at 50 °C and dealt with according to the similar 

procedures as 1b to give product 1s (1.04g 72%) as a white solid.  1H NMR (400 

MHz, CDCl3): δ 7.85 - 7.71 (m, 3H), 7.62 - 7.51 (m, 2H), 7.44 - 7.30 (m, 2H), 6.39 (d, 

J = 11.4 Hz, 1H), 6.13 (d, J = 11.4 Hz, 1H), 4.29 (q, J = 7.1 Hz, 2H), 3.90 (s, 2H), 

1.35 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 164.96, 143.73, 143.18, 

142.87, 140.91, 131.11, 128.73, 127.73, 127.42, 126.96, 125.12, 123.10, 120.61, 

120.35, 119.83, 102.34, 86.67, 60.43, 36.71, 14.35.  

HRMS (ESI): m/z calculated for C20H16O2Na [M+Na]+: 311.1048, found:311.1054. 

 

CO2
iPr

 

1ad: To a mixture of (Z)-iPr-3-iodoacrylate 6c (1.2 g, 5 mmol, 1.0 equiv), 

PdCl2(PPh3)2 (35.6 mg, 0.05 mmol, 1.0 mol%), CuI (4.9 mg, 0.025 mmol, 0.5 mol%) 

and TEA (20 mL) were added the corresponding alkyne 5a (566 mg, 5.5 mmol, 1.1 

equiv). The mixture was stirred at 50 °C and dealt with the similar procedures as 1b 

to give the product 1ad (804 mg, 75%) as colorless oil. 1H NMR (400 MHz, CDCl3): 

δ 7.59 - 7.51 (m, 2H), 7.41 - 7.31 (m, 3H), 6.34 (d, J = 11.5 Hz, 1H), 6.11 (d, J = 11.5 

Hz, 1H), 5.15 (m, 1H), 1.31 (d, J = 6.5 Hz, 6H). 13C NMR (100 MHz, CDCl3): δ 

164.39, 131.99, 129.11, 128.79, 128.37, 122.71, 122.44, 100.94, 86.37, 67.91, 21.97.  

HRMS (ESI): m/z calculated for C14H14O2Na [M+Na]+: 237.0891, found:237.0896. 

 

1.2 The results of reactions between different silylboronates with 1a. 
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Procedures for the reaction between 1a and silylboronate B: 

O
EtO

+

tBuPh2Si

H

10 mol% CuBr
10 mol% Et3N

MeOH, rt, 24 hO
B

O
Si

Ph

tBu
Ph

1a B E

CO2Et

 

In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr, 0.02 mmol (2.1 mg, 10 mol%) Et3N, were dissolved in 1 mL of 

dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1 (40.4 mg, 1.0 equiv) enyens, 0.4 mmol (2.0 equiv, 

146.7 mg) tBuPh2Si-Bpin was added to the tube under Ar atmosphere. The final 

solution was continued to stir for 24 h at room temperature. Then the solution was 

diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3 (64.1 mg, 

73%) as colorless oil. 
1HNMR (400 MHz, CDCl3): δ 7.72 (dd, J = 8.0, 1.6 Hz, 2H), 7.67 (dd, J = 8.0, 1.6 

Hz, 2H), 7.43-7.25 (m, 6H), 7.15-7.09 (m, 2H), 7.09-7.00 (m, 3H), 5.39 (t, J = 7.4 Hz, 
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1H), 4.13 (q, J = 7.1 Hz, 2H), 3.26- 3.01 (m, 2H), 1.23 (t, J = 7.1 Hz, 3H), 1.06 (s, 

9H). 13C NMR (100 MHz, CDCl3): δ 211.8, 171.2, 137.3, 136.3, 136.2, 134.1, 134.0, 

129.3, 129.2, 128.7, 127.9, 127.6, 127.5, 126.2, 96.9, 81.4, 60.8, 34.2, 28.05, 19.3, 

14.2. 

HRMS (ESI): m/z calculated for C29H23O2Si [M+H]+: 441.2250 found: 441.2248. 
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Procedures for the reaction between 1a and silylboronate C: 
 

 

In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 mg, 

10 mol%) CuBr, 0.02 mmol (2.1 mg, 10 mol%) Et3N, were dissolved in 1 mL of dry 

MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1a (40.4 mg, 1.0 equiv), 0.4 mmol C (105 mg, 2.0 equiv) 

was added to the tube under Ar atmosphere. The final solution was continued to stir 

for 24 h at room temperature. Then the solution was diluted with DCM and filtered 

through Celite. The final filtrate was concentrated under vacuum to afford the crude 

product which was isolated through flash column chromatography (Eluent: PE/Et2O = 

97:3) to furnish the related product (50.1 mg, 74% yield) as colorless oil. 

 
1.3 Procedures for synthesis of allenylsilanes: 
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CO2Et

1a

+ Me2PhSi-Bpin

2

10 mol% CuBr
10 mol% Et3N

MeOH, rt, Ar

PhMe2Si

H

3a

CO2Et

 

3a: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5min at room 

temperature. Then 0.2 mmol 1a (40.4 mg, 1.0 equiv) and 0.4 mmol (2.0 equiv, 105 

mg) Me2PhSi-Bpin were added to the tube in sequence under argon atmosphere. The 

final solution was continued to stir for 24 hours at room temperature. Then the 

solution was diluted with DCM and filtered through Celite. The final filtrate was 

concentrated under vacuum to afford the crude product which was purified through 

flash column chromatography (Eluent: PE/Et2O = 97:3 ) to furnish the related product 

3a (62.0 mg, 92%) as colorless oil. 1H NMR (400 MHz, CDCl3):δ 7.61 - 7.55 (m, 

2H), 7.36 - 7.32 (m, 3H), 7.24 - 7.17 (m, 4H), 7.16 - 7.10 (m, 1H), 5.37 (t, J = 7.4 Hz, 

1H), 4.15 (q, J = 7.1 Hz, 2H), 3.15 (dd, J = 16.2, 7.2 Hz, 1H), 3.07 (dd, J = 16.2, 7.6 

Hz, 1H), 1.25 (t, J = 7.1 Hz, 3H), 0.46 (s, 3H), 0.45 (s, 3H). 13C NMR (100 MHz, 

CDCl3): δ 211.53, 173.26, 139.94, 138.32, 135.72, 131.03, 130.18, 129.78, 129.71, 

128.24, 101.61, 82.96, 62.64, 36.08, 16.02, 0.00, -0.06.  

HRMS (ESI): m/z calculated for C21H24O2SiNa [M+Na]+: 359.1443, found: 

359.1443. 

 
PhMe2Si

H

CO2Et

Me
 

3b: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr, and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under Ar atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1c (42.9 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

SiMe2Ph-Bpin was added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 
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afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3b (64.1 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ7.54 - 7.47 (m, 2H), 7.31 - 7.25 (m, 3H), 7.02 - 6.98 

(m, 2H), 6.91 - 6.86 (m, 2H), 5.27 (t, J = 7.4 Hz, 1H), 4.07 (q, J = 7.2 Hz, 2H), 3.04 

(dd, J = 16.2, 7.2 Hz, 1H), 2.99 (dd, J = 16.2, 7.6 Hz, 1H), 2.17 (s, 3H), 1.17 (t, J = 

7.1 Hz, 3H), 0.38 (s, 3H), 0.38 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.47, 

173.36, 140.10, 139.79, 138.26, 135.79, 131.07, 130.58, 130.10, 129.75, 129.13, 

126.92, 101.66, 82.89, 62.68, 36.18, 23.30, 16.09, 0.09, 0.00. 

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+: 373.1600 found: 373.1612. 

 

 

3c: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1c (42.9 mg, 1.0 equiv) and 0.4 mmol (105 mg, 2.0 

equiv) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3c (57.5 mg, 

92%) as colorless oil. 1H NMR (400 MHz, CDCl3): δ 7.40 - 7.38 (m, 2H), 7.17 - 7.13 

(m, 3H), 6.92 (d, J = 8.1 Hz, 2H), 6.82 (d, J = 8.1 Hz, 2H), 5.15 (t, J = 7.4 Hz, 1H), 

3.96 (q, J = 7.1 Hz, 2H), 2.92 (dd, J = 16.2, 7.2 Hz, 1H), 2.87 (dd, J = 16.2, 7.6 Hz, 

1H), 2.08 (s, 3H), 1.06 (t, J = 7.1 Hz, 3H), 0.26 (s, 3H), 0.26 (s, 3H). 13C NMR (100 

MHz, CDCl3): δ 211.38, 173.37, 140.13, 138.00, 135.77, 135.23, 131.03,130.97, 

129.74,129.70, 101.31, 82.96, 62.65, 22.96, 15.97,0.08, 0.00. 

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+: 373.1600 found: 373.1604. 
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3d: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1d (46.1 mg, 1.0 equiv) and 0.4 mmol (105 mg, 2.0 

equiv) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3d (63.2 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.51 - 7.49 (m, 2H), 7.28 - 7.25 (m, 

3H), 7.09 - 7.06 (m, 2H), 6.69 - 6.66 (m, 2H), 5.27 (t, J = 7.3 Hz, 1H), 4.08 (q, J = 7.1 

Hz, 2H), 3.66 (s, 3H), 3.04 (dd, J = 16.2, 7.2 Hz, 1H), 2.99 (dd, J = 16.2, 7.6 Hz, 1H ), 

1.17 (t, J = 7.1 Hz, 3H), 0.38 (s, 3H), 0.38 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 

211.11, 173.39, 160.15, 140.10, 135.75, 131.04, 130.86, 130.34, 129.75, 115.72, 

100.88, 83.04, 62.63, 57.06, 36.26, 16.13, 0.07, 0.00. 

HRMS (ESI): m/z calculated for C22H26O3SiNa [M+Na]+: 385.1549, found: 

385.1542. 

 

 

3e: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1e (51.3 mg, 1.0 equiv) and 0.4 mmol (105 mg, 2.0 

equiv) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 
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under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3e (63.1 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.60 - 7.58 (m, 2H), 7.38 - 7.34 (m, 

3H), 7.15 - 7.13 (m, 2H), 7.04 - 7.00 (m, 2H), 5.36 (t, J = 7.4 Hz, 1H), 4.17 (q, J = 6.9 

Hz, 2H), 3.13 (dd, J = 16.2, 7.2 Hz, 1H), 3.07 ( dd, J = 16.2, 7.6 Hz, 1H), 2.58 - 2.51 

(m, 2H), 1.58 - 1.51 (m, 2H), 1.35 - 1.29 (m, 2H), 1.26 (t, J = 7.3 Hz, 3H) 0.90 (t, J = 

7.3 Hz, 3H), 0.47 (s, 3H), 0.47(s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.33, 173.29, 

142.97, 140.07, 135.68, 135.26, 130.92, 130.22, 129.64, 129.57, 101.23, 82.87, 62.56, 

37.00, 36.12, 35.30, 24.11, 15.97, 15.71, 0.00. -0.07.  

HRMS (ESI): m/z calculated for C25H32O2SiNa [M+Na]+: 415.2069, found: 

415.2079. 

 

 

3f: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

( 2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1f (51.3 mg, 1.0 equiv) and 0.4 mmol (105 mg, 2.0 

equiv) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3f (63.8 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3): δ 7.63 - 7.56 (m, 2H), 7.40 - 7.31 (m, 

3H), 7.26 - 7.20 (m, 2H), 7.20 - 7.12 (m, 2H), 5.35 (t, J = 7.4 Hz, 1H), 4.15 (q, J = 7.1 

Hz, 2H), 3.11 (dd, J = 16.2, 7.2 Hz, 1H), 3.06 (dd, J = 16.2, 7.6 Hz, 1H), 1.27 - 1.23 

(m, 12H), 0.46 (s, 3H), 0.46 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.52, 173.30, 

151.19, 140.16, 135.73, 135.07, 130.97, 129.69, 129.40, 127.14, 101.14, 82.95, 62.60, 

36.23, 36.17, 33.10, 16.02, 0.07, 0.00.  
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HRMS (ESI): m/z calculated for C25H32O2SiNa [M+Na]+: 415.2069, found: 

415.2074. 

 

 

3g: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1g (49.1 mg, 1.0 equiv) and 0.4 mmol (2.0 equiv, 105 

mg) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3g (43.1 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3): δ 8.00 (s, 1H), 7.89 (d, J = 8.1 Hz, 1H), 

7.52 - 7.46 (m, 2H), 7.40 (d, J = 7.8 Hz, 1H), 7.32 - 7.22 (m, 4H), 5.40 (t, J = 7.4 Hz, 

1H), 4.10 (q, J = 7.1 Hz, 2H), 3.08 (dd, J = 16.2, 7.2 Hz, 1H), 3.03 (dd, J = 16.2, 7.6 

Hz, 1H ), 1.18 (t, J = 7.1 Hz, 3H), 0.42 (s, 3H), 0.42 (s, 3H). 13C NMR (100 MHz, 

CDCl3): δ 212.43, 173.10, 150.48, 140.96, 139.05, 135.93, 135.86, 131.73, 131.21, 

130.23, 124.73, 123.31, 101.11, 84.39, 63.10, 36.00, 16.29, 0.02, 0.01. 

HRMS (ESI): m/z calculated for C21H23NO4SiNa [M+Na]+: 404.1294, found: 

404.1298. 

 

 

3h: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1h (48.5 mg, 1.0 equiv) and 0.4 mmol (2.0 equiv, 105 
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mg) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3h (48.1 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.80-7.78 (m, 2H), 7.68 - 7.55 (m, 2H), 

7.40 - 7.34(m, 3H), 7.30 - 7.28 (m, 2H), 5.43 (t, J = 7.4 Hz, 1H), 4.17 (q, J = 7.1 Hz, 

2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 Hz, 1H ), 2.53 (s, 3H), 

1.25 (d, J = 7.1 Hz, 3H), 0.47 (s, 3H), 0.47 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 

212.58, 199.57, 173.17, 144.06, 139.55, 137.11, 135.84, 135.50, 131.43, 130.50, 

130.01, 101.73, 83.84, 62.97, 36.14, 28.13, 16.46, 0.08, 0.00. 

HRMS (ESI): m/z calculated for C23H26 O3SiNa [M+Na]+: 401.1549, found: 

401.1551. 

 
PhMe2Si

H

EtO2C

CO2Et

 

3i: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

tem. Then 0.2 mmol 1i (54.5 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3i (64.1 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.89 - 7.84 (m, 2H), 7.59 - 7.53 (m, 2H), 7.40 - 7.34 

(m, 3H), 7.29 - 7.23 (m, 2H), 5.42 (t, J = 7.4 Hz, 1H), 4.33 (q, J = 7.1 Hz, 2H), 4.16 

(q, J = 7.1 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.08 (dd, J = 16.2, 7.6 Hz, 1H), 

1.35 (t, J = 7.1 Hz, 3H), 1.26 (t, J = 7.1 Hz, 3H), 0.47 (s, 3H), 0.47 (s, 3H). 13C NMR 
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(100 MHz, CDCl3): δ 212.35, 173.12, 168.38, 143.61, 139.52, 135.77, 131.55, 131.32, 

130.29, 129.92, 129.73, 101.64, 83.51, 62.82, 62.71, 35.92, 16.24, 16.13, 0.00, -0.08.  

HRMS (ESI): m/z calculated for C24H28O4SiNa [M+Na]+: 431.1655, found: 

431.1655. 

 

 

3j: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1j (51.7 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3j (72.8 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3) : δ 7.82 - 7.81 (m, 1H), 7.73 - 7.71 (m, 1H), 7.53 - 7.47 

(m, 2H), 7.28 (dd, J = 5.1, 1.9 Hz, 5H), 7.21 - 7.14 (m, 1H), 5.33 (t, J = 7.4 Hz, 1H), 

4.08 (q, J = 7.1 Hz, 2H), 3.78 (s, 3H), 3.06 (dd, J = 16.2, 7.2 Hz, 1H), 3.00 (dd, J = 

16.2, 7.2 Hz, 1H), 1.17 (t, J = 7.1 Hz, 3H), 0.40 (s, 3H), 0.40 (s, 3H). 13C NMR (100 

MHz, CDCl3): δ 211.79, 173.24, 168.96, 139.60, 139.12, 135.88, 134.29, 132.28, 

131.32, 131.02, 130.36, 129.93, 129.52, 101.49, 83.51, 62.85, 54.02, 36.11, 16.18, 

-0.00, -0.12. 

HRMS (ESI): m/z calculated for C23H26O4SiNa [M+Na]+: 417.1498, found: 

417.1504. 
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3k: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1k (42.7 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 48 h at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3k (60.8 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3 ): δ 7.59 - 7.56 (m, 2H), 7.38 - 7.35 (m, 3H), 7.18 - 7.12 

(m, 1H), 6.97 - 6.93 (m, 2H), 6.86 - 6.81 (m, 1H), 5.41 (t, J = 7.4 Hz, 1H), 4.17 (q, J 

= 7.2 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.08 (dd, J = 16.2, 7.6 Hz, 1H) 1.27 (t, 

J = 7.1 Hz, 3H), 0.47 (s, 3H), 0.47 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.92, 

173.21, 164.80 (d, J = 245.4 Hz), 141.02 (d, J = 7.5 Hz), 139.62, 135.83, 131.61 (d, J 

= 8.3 Hz), 131.35, 129.96, 125.60 (d, J = 2.8 Hz), 116.65 (d, J = 21.9 Hz), 115.29 (d, 

J = 21.3 Hz), 101.32, 83.56, 62.89, 36.07, 16.16, 0.06, 0.00.  

HRMS (ESI): m/z calculated for C21H23 FO2SiNa [M+Na]+: 377.1349, found: 

377.1341 

 

 

3l: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1l (42.7 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 48 h at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3l (60.1 mg) as colorless oil. 
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1H NMR (400 MHz, CDCl3) δ 7.57 - 7.55 (m, 2H), 7.37 - 7.34 (m, 3H), 7.17 - 7.14 

(m, 2H), 6.92 - 6.86 (m, 2H), 5.37 (t, J = 7.4 Hz, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.12 

(dd, J = 16.2, 7.2 Hz, 1H), 3.07 (dd, J = 16.2, 7.2 Hz, 1H), 1.25 (t, J = 7.1 Hz, 3H), 

0.45 (s, 3H), 0.45 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 211.57, 173.36, 163.58 (d, J 

= 245.6 Hz), 139.82, 135.85, 134.36 (d, J = 3.3 Hz), 131.41, 131.33, 129.96, 117.23 

(d, J = 21.4 Hz), 100.94, 83.32, 62.84, 36.21, 16.18, 0.06, 0.00.  

HRMS (ESI): m/z calculated for C21H23 FO2SiNa [M+Na]+: 377.1349, found: 

377.1355. 

 

 

3m: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

(2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1m (47.0 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 48 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3m (60.4 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.59 - 7.57(m, 2H), 7.39 - 7.37 (m, 3H), 7.26 - 7.25 

(m, 1H), 7.12 - 7.11(m, 2H), 7.06 - 7.02 (m, 1H), 5.41 (t, J = 7.4 Hz, 1H), 4.22 - 4.15 

(m, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 Hz, 1H), 1.27 (t, J = 

7.1 Hz, 3H), 0.48 (s, 3H), 0.48 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.83 , 

173.15, 140.57, 139.51, 136.16, 135.78, 131.41, 131.33, 129.92, 129.87, 128.43, 

127.94, 101.13, 83.56, 62.86, 36.03, 16.14, 0.00, -0.07. 

HRMS (ESI): m/z calculated for C21H23 ClO2SiNa [M+Na]+: 393.1053, found: 

393.1054. 
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3n: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1n (47.0 mg, 1.0 equiv) and 0.4 mmol (2.0 equiv, 105 

mg) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3n (68.6 mg) 

as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.49 - 7.47 (m 2H), 7.30 - 7.27 (m, 3H), 7.09 - 7.04 

(m, 4H), 5.31 (t, J = 7.4 Hz, 1H), 4.08 (q, J = 7.1 Hz, 2H), 3.05 (dd, J = 16.2, 7.2 Hz, 

1H), 3.00 (dd, J = 16.2, 7.6Hz, 1H), 1.18 (t, J = 7.1 Hz, 3H), 0.38 (s, 3H), 0.38 (s, 

3H). 13C NMR (100 MHz, CDCl3): δ 211.70, 173.21, 139.63, 136.99, 135.78, 134.12, 

131.30, 131.10, 130.43, 129.92, 100.96, 83.44, 62.87, 36.04, 16.06, 0.00, -0.08.  

HRMS (ESI): m/z calculated for C21H23 ClO2SiNa [M+Na]+: 393.1053, found: 

393.1048. 

 

 

3o: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1o (55.9 mg, 1.0 equiv) and 0.4 mmol (105 mg, 2.0 

equiv) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 48 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 
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under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3o (70.1 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3): δ 7.57 - 7.53 (m, 2H), 7.39 - 7.34 (m, 

3H), 7.33 - 7.31 (m, 1H), 7.30 - 7.29 (m, 1H), 7.09 - 7.04 (m, 2H), 5.37 (t, J = 7.4 Hz, 

1H), 4.16 (q, J = 7.1 Hz, 2H), 3.12 (dd, J = 16.2, 7.2 Hz, 1H), 3.07 (dd, J = 16.2, 7.6 

Hz, 1H), 1.25 (t, J = 7.1 Hz, 3H), 0.45 (s, 3H), 0.45 (s, 3H). 13C NMR (100 MHz, 

CDCl3): δ 211.75, 173.27, 139.68, 137.58, 135.85, 133.45, 131.54, 131.39, 130.00, 

122.32, 101.11, 83.56, 62.89, 36.09, 16.22, 0.08, 0.00. 

HRMS (ESI): m/z calculated for C21H23 BrO2SiNa [M+Na]+: 437.0548, found: 

437.0550. 

 

 

3p: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1p (43.3 mg, 1.0 equiv) and 0.4 mmol (105 mg, 2.0 

equiv) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 48 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3p (59.9 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.61 - 7.57 (m, 2H), 7.39 - 7.33 (m, 

3H), 7.08 - 7.04 m, 1H), 6.80 - 6.73 (m, 2H), 6.67 - 6.64 (m, 1H), 5.77 (s, 1H), 5.35 (t, 

J = 7.4 Hz, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.12 (dd, J = 16.2, 7.2 Hz, 1H), 3.07 (dd, J 

= 16.2, 7.6 Hz, 1H), 1.26 (t, J = 7.1 Hz, 4H), 0.47 (s, 3H), 0.47 (s, 3H). 13C NMR 

(100 MHz, CDCl3): δ 211.64, 173.80, 157.62, 139.88, 135.73, 131.31, 131.07, 129.74, 

129.59, 122.23, 116.55, 115.55, 101.53, 82.93, 62.91, 36.07, 15.98, 0.00. 

HRMS (ESI): m/z calculated for C21H24O3SiNa [M+Na]+: 375.1392, found: 

375.1401. 
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PhMe2Si

H

CO2Et

 

3q: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1q (50.1 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3q (72.9 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.68 - 7.64 (m, 1H), 7.61 (d, J = 8.2 Hz, 1H), 7.57 -  

7.52 (m, 3H), 7.48 (d, J = 1.2 Hz, 1H), 7.37 (dd, J = 8.5, 1.8 Hz, 1H), 7.32 - 7.26 (m, 

5H), 5.36 (t, J = 7.4 Hz, 1H), 4.09 (q, J = 7.1 Hz, 2H), 3.09 (dd, J = 16.2, 7.2 Hz, 1H), 

3.03 (dd, J = 16.2, 7.6 Hz, 1H), 1.19 (d, J = 7.1 Hz, 3H), 0.44 (s, 3H), 0.44 (s, 3H). 

13C NMR (100 MHz, CDCl3): δ 212.00, 173.23, 139.93, 135.76, 135.72, 135.26, 

133.98, 131.10, 129.76, 129.72, 129.63, 129.31, 128.36, 128.29, 127.74, 127.36, 

101.84 , 83.29, 62.65, 36.10, 16.03 , 0.09, 0.00.  

HRMS (ESI): m/z calculated for C25H26O2SiNa [M+Na]+: 409.1600, found: 

409.1602. 

 

 

3r: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N, were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1r (55.3 mg, 1.0 equiv) and 0.4 mmol (2.0 equiv, 105 

mg) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 48 hours at room temperature. Then the solution 
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was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3r (69.5 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.61 - 7.59 (m, 2H), 7.55 - 7.51 (m, 

2H), 7.45 - 7.43 (m, 2H), 7.41 - 7.34 (m, 5H), 7.31 - 7.28 (m, 3H), 5.40 (t, J = 7.4 Hz, 

1H), 4.16 (q, J = 7.1 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 

Hz, 1H), 1.26 (t, J = 7.1 Hz, 3H), 0.49 (s, 3H), 0.49 (s, 3H). 13C NMR (100 MHz, 

CDCl3): δ 211.73, 173.23, 142.58, 141.06, 139.92, 137.32, 135.75, 131.10, 130.54, 

130.18, 129.77, 128.96, 128.91, 128.70, 101.29, 83.19, 62.67, 36.09, 16.05, 0.08, 

0.00. 

HRMS (ESI): m/z calculated for C27H28 O2SiNa [M+Na]+: 435.1756, found: 

435.1765. 

 
PhMe2Si

H

CO2Et

 

3s: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1s (58.0 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 48 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3s (64.7 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 7.5 Hz, 1H), 7.61 - 7.58 (m, 3H), 7.47 (d, 

J = 7.1 Hz, 1H), 7.42 (s, 1H), 7.36 - 7.31(m, 4H), 7.26 - 7.19 (m, 2H), 5.40 (t, J = 7.4 

Hz, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.79 (s, 2H), 3.20 - 3.06 (m, 2H), 1.25 (t, J = 7.1 

Hz, 3H), 0.49 (s, 6H), 0.49 (s, 3H). 13C NMR (100 MHz,CDCl3): δ 211.38, 173.14, 

145.17, 144.96, 143.13, 141.86, 139.88, 136.67, 135.61, 130.90, 129.59, 128.38, 
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128.37, 128.17, 126.61, 126.24, 121.39, 121.35, 101.81, 82.90, 62.49, 38.53, 36.02, 

15.91, 0.00, -0.08.  

HRMS (ESI): m/z calculated for C28H28O2SiNa [M+Na]+: 447.1756, found:447.1773. 
 

 

3t: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1t (41.3 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin was added to the tube under argon atmosphere. The final solution was 

continued to stir for 72 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3t (42 mg) as colorless oil. 1H 

NMR (400 MHz, CDCl3): δ 7.63 - 7.60 (m, 2H), 7.41 - 7.34 (m, 3H), 7.11 - 7.10 (m, 

1H), 6.83 (dd, J = 5.2, 3.6 Hz, 1H), 6.69 - 6.68 (m, 1H), 5.43 (t, J = 7.4 Hz, 1H), 4.18 

(q, J = 7.1 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.08 (dd, J = 16.2, 7.6 Hz, 1H) 

1.27 (t, J = 7.1 Hz, 3H), 0.52 (s, 6H). 13C NMR (100 MHz, CDCl3): δ 211.13, 173.28, 

142.19, 139.47, 136.07, 131.50, 130.01, 129.35, 127.24, 126.52, 96.80, 84.22, 62.95, 

36.33, 16.32, 0.09, 0.00.  

HRMS (ESI): m/z calculated for C19H22O2SiNa [M+Na]+: 387.1756, found:387.1747. 

 

 

3u: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1u (32.8 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 
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continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3u (52.8 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3) : δ 7.59 - 7.56 (m, 2H), 7.37 - 7.34 (m, 3H), 5.06 (td, J = 

7.3, 1.8 Hz, 1H), 4.14 (q, J = 7.1 Hz, 2H), 2.95 (dd, J = 16.2, 7.2 Hz, 1H), 2.90 (dd, J 

= 16.2, 7.6 Hz, 1H), 1.26 (t, J = 7.1 Hz, 4H), 1.07 - 1.00 (m, 1H), 0.64 - 0.60 (m, 2H), 

0.46 - 0.34 (m, 8H). 13C NMR (100 MHz, CDCl3): δ 204.78, 171.75, 138.00, 133.89, 

129.08, 127.71, 101.14, 81.45, 60.63, 34.79, 14.21, 9.56, 8.22, 7.82, -2.83, -2.89.  

HRMS (ESI): m/z calculated for C18H24O2SiNa [M+Na]+: 323.1443, found:323.1442. 

 

 

3v: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1v (45.6 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 h at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3v (64.4 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.53 - 7.48 (m, 2H), 7.36 - 7.33 (m, 3H), 7.24 - 7.20 

(m, 2H), 7.17 - 7.13 (m, 1H), 7.10 - 7.05 (m, 2H), 5.06 - 5.01 (m, 1H), 4.14 (q, J = 

7.1 Hz, 2H), 2.93 (dd, J = 16.2, 7.2 Hz, 1H), 2.91 (dd, J = 16.2, 7.6 Hz, 1H), 2.70 - 

2.67 (m, 2H), 2.24 - 2.19 (m, 2H), 1.25 (t, J = 7.1 Hz, 4H), 0.36 (s, 3H), 0.36 (s, 3H). 

13C NMR (100 MHz, CDCl3): δ 206.86, 171.86, 142.12, 137.75, 133.84, 129.18, 

128.47, 128.20, 127.82, 125.73, 96.31 , 80.26, 60.64, 35.14, 34.61, 30.89, 14.26, 

-3.08, -3.16.  
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HRMS (ESI): m/z calculated for C24H28O2SiNa [M+Na]+: 387.1756, found: 

387.1747. 

 

 

3w: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

(2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were dissolved in 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1w (51.7 mg, 1.0 equiv) and 0.4 mmol (105 mg, 2.0 

equiv) Me2PhSi-Bpin were added to the tube under argon atmosphere. The final 

solution was continued to stir for 24 hours at room temperature. Then the solution 

was diluted with DCM and filtered through Celite. The final filtrate was concentrated 

under vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3w (72.8 mg) 

as colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.52 - 7.47 (m, 2H), 7.35 - 7.23 (m, 

8H), 5.08 - 4.97 (m, 1H), 4.42 (s, 2H), 4.12 (q, J = 7.1 Hz, 2H), 3.51 (t, J = 7.2 Hz, 

2H), 2.95 (d, J = 7.4 Hz, 2H), 2.25 (td, J = 7.3, 2.9 Hz, 2H), 1.24 (t, J = 7.1 Hz, 3H), 

0.36 (s, 6H). 13C NMR (100 MHz, CDCl3): δ 206.89, 171.77, 138.50, 137.62, 133.83, 

129.19, 128.32, 127.81, 127.64, 127.48, 93.23, 79.71, 72.86, 69.75, 60.65, 34.56, 

29.31, 14.24, -3.13, -3.02. 

HRMS (ESI): m/z calculated for C24 H30O3SiNa [M+Na]+: 417.1862, found: 

417.1858. 

 

 

3x: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N and were added into 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1x (40.2 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 
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continued to stir for 24 h at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3x (55.7 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3) δ 7.52 - 7.50 (m, 2H), 7.36 - 7.35(m, 3H), 5.08 - 5.02 (m, 

1H), 4.14 (q, J = 7.1 Hz, 2H), 3.49 (t, J = 6.5 Hz, 2H), 2.97 (dd, J = 7.4, 2.1 Hz, 2H), 

2.08 - 2.04 (m, 2H), 1.91 - 1.84 (m, 2H), 1.26 (t, J = 7.1 Hz, 3H), 0.38 (s, 6H). 13C 

NMR (100 MHz, CDCl3): δ 206.49, 171.69, 137.51, 133.75, 129.23, 127.83, 95.66, 

80.36, 60.70, 44.51, 34.59, 31.58, 26.20, 14.22, -3.15, -3.21.  

HRMS (ESI): m/z calculated for C18H25ClO2SiNa [M+Na]+: 359.1210, found: 

359.1203. 

 

 

3y: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1y (44.9 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3y (66.2 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3) δ 7.55 - 7.49 (m, 2H), 7.40 - 7.29 (m, 3H), 5.12 - 5.01 

(m, 1H), 4.21 - 4.04 (m, 4H), 2.95 (dd, J = 7.3, 2.7 Hz, 2H), 2.44 - 2.40 (m, 2H), 2.26 

- 2.17 (m, 2H), 1.28 - 1.20 (m, 6H), 0.38 (s, 6H). 13C NMR (100 MHz, CDCl3): δ 

206.19, 173.21, 171.65, 137.44, 133.80, 129.23, 127.83, 96.03, 81.13, 60.67, 60.23, 

34.58, 33.28, 24.02, 14.20, 14.13, -3.19, -3.25.  

HRMS (ESI): m/z calculated for C20H28O4SiNa [M+Na]+: 383.1655, found: 

383.1651. 
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3z: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol (2.9 

mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 mL 

of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1z (24.9 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3z (43.0 mg) as colorless oil. 
1H NMR (400 MHz, Chloroform-d) δ 7.58 - 7.49 (m, 2H), 7.37 - 7.34 (m,3H), 5.17 - 

5.14 (m, 1H), 4.99 (q, J = 7.3 Hz, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.00 - 2.97 (m, 2H), 

1.25 (t, J = 7.1 Hz, 3H), 0.37 (s, 6H). 13C NMR (100 MHz, CDCl3) δ 213.47, 174.09, 

140.60, 136.04, 131.60, 130.22, 84.69, 79.91, 63.13, 36.33, 16.64, 0.02, 0.00. 

HRMS (ESI): m/z calculated for C15H20O2SiNa [M+Na]+: 283.1130, found: 

283.1129. 

 

 

3aa: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

(2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1aa (55.3 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3aa (71.7 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3) δ 7.66 - 7.60 (m, 2H), 7.43 - 7.28 (m, 9H), 7.24 - 7.12 
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(m, 4H), 4.11 (qd, J = 7.1, 1.7 Hz, 2H), 3.61 - 3.45 (m, 2H), 1.16 (t, J = 7.1 Hz, 3H), 

0.52 (s, 3H), 0.51 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 212.71, 172.87, 139.63, 

137.53, 137.14, 135.62, 130.97, 130.28, 130.14, 129.86, 129.63, 128.41, 128.26, 

126.92, 104.82, 99.12, 62.62, 38.51, 15.76, 0.00, -0.07. 

HRMS (ESI): m/z calculated for C27H28O2SiNa [M+Na]+: 435.1756, found: 

435.1762. 

 

 

3ab: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

(2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1ab (42.9 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3ab (49.5 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.60 - 7.57 (m, 2H), 7.36 - 7.34 (m, 3H), 7.24 - 7.17 

(m, 4H), 7.13 - 7.09 (m, 1H), 4.13 (qd, J = 7.1, 0.9 Hz, 2H), 3.04 (s, 2H), 1.85 (s, 3H), 

1.22 (t, J = 7.1 Hz, 3H), 0.453 (s, 3H), 0.448 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 

210.98, 173.04, 140.47, 139.23, 135.77, 130.99, 130.19, 129.91, 129.75, 128.09, 

100.69, 92.45, 62.61, 41.70, 20.12, 16.09, 0.22, 0.00. 

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+: 373.1600, found:373.1605. 

 

 

3ac: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

(2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 
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temperature. Then 0.2 mmol 1ac (37.2 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3ac (61.8 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.60 - 7.57 (m, 2H), 7.38 - 7.35 (m, 3H), 7.22 - 7.21 

(m, 4H), 7.17 - 7.12 (m, 1H), 5.37 (t, J = 7.4 Hz, 1H), 3.70 (s, 3H), 3.14 (dd, J = 16.2, 

7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 Hz, 1H), 0.473 (s, 3H), 0.468 (s, 3H). 13C NMR 

(100 MHz, CDCl3): δ 211.56, 173.77, 139.99, 138.37, 135.81, 131.13, 130.29, 129.86, 

129.80, 128.35, 101.83, 82.88, 53.81, 35.85, 0.06, 0.00. 

HRMS (ESI): m/z calculated for C20H22O2SiNa [M+Na]+: 345.1287, found:345.1289. 

 

 

3ad: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

(2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added in 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1ad (42.9 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 48 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3ad (55.5 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.60 - 7.57(m, 2H), 7.36 - 7.34 (m, 3H), 7.24 - 7.18 

(m, 4H), 7.14 - 7.10 (m, 1H), 5.37 (t, J = 7.4 Hz, 1H), 5.03 (m, 1H), 3.16 - 3.00 (m, 

2H), 1.24 - 1.22 (m, 7H), 0.47 (s, 3H), 0.46 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 

211.54, 172.73, 139.94, 138.33, 135.69, 131.00, 130.14, 129.76, 129.69, 128.19, 

101.47, 83.07, 70.02, 36.41, 23.62, 0.00, -0.05.  

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+: 373.1600, found:373.1607. 
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3ae: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.02 mmol 

(2.9 mg, 10 mol%) CuBr and 0.02 mmol (2.1 mg, 10 mol%) Et3N were added into 1 

mL of dry MeOH under argon atmosphere. The solution was stirred for 5 min at room 

temperature. Then 0.2 mmol 1ae (45.7 mg, 1.0 equiv), 0.4 mmol (105 mg, 2.0 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. The final solution was 

continued to stir for 24 hours at room temperature. Then the solution was diluted with 

DCM and filtered through Celite. The final filtrate was concentrated under vacuum to 

afford the crude product which was isolated through flash column chromatography 

(Eluent: PE/Et2O = 97:3) to furnish the related product 3ae (68.3 mg) as colorless oil. 
1H NMR (400 MHz, CDCl3): δ 7.60 - 7.55 (m, 2H), 7.36 - 7.32 (m, 3H), 7.23 - 7.17 

(m, 4H), 7.14 - 7.10 (m, 1H), 5.36 (t, J = 7.4 Hz, 1H), 4.10 (t, J = 6.7 Hz, 2H), 3.13 

(dd, J = 16.2, 7.2 Hz, 1H), 3.07 (dd, J = 16.2, 7.6 Hz, 1H), 1.65 - 1.55 (m, 2H), 1.37 

(dq, J = 14.6, 7.3 Hz, 2H), 0.91 (t, J = 7.4 Hz, 3H), 0.463 (s, 3H), 0.457 (s, 3H). 13C 

NMR (100 MHz, CDCl3): δ 211.50, 173.32, 139.92, 138.31, 135.70, 131.02, 130.17, 

129.77, 129.70, 128.22, 101.60, 82.98, 66.55, 36.08, 32.45, 20.94, 15.52, 0.00, -0.08.  

HRMS (ESI): m/z calculated for C23H28O2SiNa [M+Na]+: 387.1756, found:387.1765. 

 

1.4 Procedure for synthesis of enantioenriched allenylsilanes. 

 

3a*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC and 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at 

room temperature to form a light green solution. Then the tube was cooled to 0 oC, 

and 0.2 mmol 1a (40.4 mg 1.0 equiv,) and 0.3 mmol (79 mg, 1.5 equiv) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. It was continued to 
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stir for 48 hours at 0 oC. Then the final deep green solution was concentrated under 

vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3a* (54.1 mg, 

80%) as colorless oil.  

[α]D
25 +42.3o (c = 1.59, CHCl3) 

1H NMR (400 MHz, CDCl3): δ 7.61 - 7.55 (m, 2H), 7.36 - 7.32 (m, 3H), 7.24 - 7.17 

(m, 4H), 7.16 - 7.10 (m, 1H), 5.37 (t, J = 7.4 Hz, 1H), 4.15 (q, J = 7.1 Hz, 2H), 3.15 

(dd, J =16.2, 7.2 Hz, 1H), 3.07 (dd, J =16.2, 7.6 Hz, 1H), 1.25 (t, J = 7.1 Hz, 3H), 

0.463 (s, 3H), 0.458 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.53, 173.26, 139.94, 

138.32, 135.72, 131.03, 130.18, 129.78, 129.71, 128.24, 101.61, 82.96, 62.64, 36.08, 

16.02, 0.00, -0.06.  

92% ee, HPLC, IC, Hexane:iPrOH = 200:1, 0.6 mL/min: 22.4 min (major), 21.4 min 

(minor).  

HRMS (ESI): m/z calculated for C21H24O2SiNa [M+Na]+:359.1443, found: 359.1443. 

 
PhMe2Si

H
Me

CO2Et

 
3b*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC and 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 

1 mL of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at 

room temperature to form a light green solution. Then the tube was cooled to -5 oC, 

and 0.2 mmol 1b (1.0 equiv, 42.9 mg) and 0.3 mmol (1.5 equiv, 79 mg) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. It was continued to 

stir for 72 h at -5 oC. Then the final deep green solution was concentrated under 

vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3b* (61.6mg, 

87%) as colorless oil.  

[α]D
25 +60.5o (c = 2.35, CHCl3) 

1H NMR (400 MHz, CDCl3): δ7.54 - 7.47 (m, 2H), 7.31 - 7.25 (m, 3H), 7.02 - 6.98 

(m, 2H), 6.91 - 6.86 (m, 2H), 5.27 (t, J = 7.4 Hz, 1H), 4.07 (q, J = 7.2 Hz, 2H), 3.04 
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(dd, J = 16.2, 7.2 Hz, 1H), 2.99 (dd, J = 16.2, 7.6 Hz, 1H), 2.17 (s, 3H), 1.17 (t, J = 

7.1 Hz, 3H), 0.384 (s, 3H), 0.378 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.47, 

173.36, 140.10, 139.79, 138.26, 135.79, 131.07, 130.58, 130.10, 129.75, 129.13, 

126.92, 101.66, 82.89, 62.68, 36.18, 23.30, 16.09 , 0.09, 0.00.  

92% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.7 mL/min: 27.2 min (major), 21.7 

min (minor). 

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+:373.1600, found: 373.1612. 

 

 

3c*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC and 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at 

room temperature to form a light green solution. Then the tube was cooled to 0 oC, 

and 0.2 mmol 1c (1.0 equiv, 42.9 mg) and 0.3 mmol (1.5 equiv, 79 mg) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. It was continued to 

stir for 48 hours at 0 oC. Then the final deep green solution was concentrated under 

vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3c* (58.1 mg, 

87%) as colorless oil.  

[α]D
25 +39.4o (c = 2.36, CHCl3) 

1H NMR (400 MHz, CDCl3): δ 7.40 - 7.38 (m, 2H), 7.17 - 7.13 (m, 3H), 6.92 (d, J = 

8.1 Hz, 2H), 6.82 (d, J = 8.1 Hz, 2H), 5.15 (t, J = 7.4 Hz, 1H), 3.96 (q, J = 7.1 Hz, 

2H), 2.92 (dd, J = 16.2, 7.2 Hz, 1H), 2.87 (dd, J = 16.2, 7.6 Hz, 1H), 2.08 (s, 3H), 

1.06 (t, J = 7.1 Hz, 3H), 0.26 (s, 3H), 0.26 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 

211.38, 173.37, 140.13, 138.00, 135.77, 135.23, 131.03,130.97, 129.74,129.70, 

101.31, 82.96, 62.65, 22.96, 15.97,0.08, 0.00. 

91% ee, HPLC, OD-H, Hexane:iPrOH = 300:1, 0.6 mL/min: 21.8 min (major), 21.6 

min (minor). 

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+:373.1600, found: 373.1604. 
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3d*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC and 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 

1 mL of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at 

room temperature to form a light green solution. Then the tube was cooled to 0 oC, 

and 0.2 mmol 1d (1.0 equiv, 46.1 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 48 hours 

at 0 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3d* (52.9 mg, 72%) as colorless oil. 

[α]D
25 +42.3o (c = 1.58, CHCl3) 

1H NMR (400 MHz, CDCl3) δ 7.51 - 7.49 (m, 2H), 7.28 - 7.25 (m, 3H), 7.09 - 7.06 

(m, 2H), 6.69 - 6.66 (m, 2H), 5.27 (t, J = 7.3 Hz, 1H), 4.08 (q, J = 7.1 Hz, 2H), 3.66 

(s, 3H), 3.04 (dd, J = 16.2, 7.2 Hz, 1H), 2.99 (dd, J =16.2, 7.6 Hz, 1H ), 1.17 (t, J = 

7.1 Hz, 3H), 0.38 (s, 3H), 0.38 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.11, 

173.39, 160.15, 140.10, 135.75, 131.04,130.86,130.34, 129.75, 115.72, 100.88, 83.04, 

62.63, 57.06, 36.26, 16.13, 0.07, 0.00.  

90% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.7 mL/min, 60.1min (major), 55.7 

min (minor). 

HRMS (ESI): m/z calculated for C22H26O3SiNa [M+Na]+:385.1549, found: 385.1512. 

 

 

3e*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at 

room temperature to form a light green solution. Then the tube was cooled to -5 oC, 
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and 0.2 mmol 1e (1.0 equiv, 51.3 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 48 hours 

at -5 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3e* (57.1 mg, 73%) as colorless oil. 

[α]D
25 +36.7o (c = 2.59, CHCl3).  

1H NMR (400 MHz, CDCl3) δ 7.60 - 7.58 (m, 2H), 7.38 - 7.34 (m, 3H), 7.15 - 7.13 

(m, 2H), 7.04 - 7.00 (m, 2H), 5.36 (t, J = 7.4 Hz, 1H), 4.17 (q, J = 6.9 Hz, 2H), 3.13 

(dd, J = 16.2, 7.2 Hz, 1H), 3.07(dd, J = 16.2, 7.6 Hz, 1H), 2.58 - 2.51 (m, 2H), 1.58 - 

1.51 (m, 2H), 1.35 - 1.29 (m, 2H), 1.26 (t, J = 7.3 Hz, 3H), 0.90 (t, J = 7.3 Hz, 3H), 

0.47 (s, 3H), 0.47 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.33, 173.29, 142.97, 

140.07, 135.68, 135.26, 130.92, 130.22, 129.64, 129.57, 101.23, 82.87, 62.56, 37.00, 

36.12, 35.30, 24.11, 15.97, 15.71, 0.00. -0.07.  

93% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.7 mL/min: 23.0 min (major), 25.1 

min (minor). 

HRMS (ESI): m/z calculated for C25H32O2SiNa [M+Na]+:415.2069, found: 415.2079. 

 

 

3f*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 mL 

of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at room 

temperature to form a light green solution. Then the tube was cooled to 0 oC, and 0.2 

mmol 1f (1.0 equiv, 51.3 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin were 

added to the tube under argon atmosphere. It was continued to stir for 48 hours at 0 
oC. Then the final deep green solution was concentrated under vacuum to afford the 

crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3e* (55.9 mg, 71%) as colorless oil. 

[α]D
25 +39.4o (c = 2.36, CHCl3).  
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1H NMR (400 MHz, CDCl3): δ 7.63 - 7.56 (m, 2H), 7.40 - 7.31 (m, 3H), 7.26 - 7.20 

(m, 2H), 7.20 - 7.12 (m, 2H), 5.35 (t, J = 7.4 Hz, 1H), 4.15 (q, J = 7.1 Hz, 2H), 

3.11(dd, J = 16.2, 7.2 Hz, 1H), 3.06 (dd, J = 16.2, 7.6 Hz, 1H), 1.27 - 1.23 (m, 12H), 

0.46 (s, 3H), 0.46 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.52, 173.30, 151.19, 

140.16, 135.73, 135.07, 130.97, 129.69, 129.40, 127.14, 101.14, 82.95, 62.60, 36.23, 

36.17, 33.10, 16.02, 0.07, 0.00. 

91% ee, HPLC, OD-H, Hexane:iPrOH = 300:1, 0.6 mL/min: 12.0 min (major), 13.1 

min (minor). 

HRMS (ESI): m/z calculated for C25H32O2SiNa [M+Na]+:415.2069, found: 415.2074. 

 
 

 

3h*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was continued to stir for 1 

hour at room temperature to form a light green solution. Then the tube was cooled to 

0 oC, and 0.2 mmol 1h (1.0 equiv, 48.5 mg), 0.3 mmol (1.5 equiv, 79 mg) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. It was continued to 

stir for 72 hours at 0 oC. Then the final deep green solution was concentrated under 

vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3h* (48.3 mg, 

64%) as colorless oil.  

[α]D
25 +61.5o (c = 1.53, CHCl3).  

1H NMR (400 MHz, CDCl3) δ 7.80 - 7.78 (m, 2H), 7.68 - 7.55 (m, 2H), 7.40 - 7.34 

(m, 3H), 7.30 - 7.28 (m, 2H), 5.43 (t, J = 7.4 Hz, 1H), 4.17 (q, J = 7.1 Hz, 2H), 3.14 

(dd, J = 16.2, 7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 Hz, 1H ), 2.53 (s, 3H), 1.25 (d, J = 

7.1 Hz, 3H), 0.47 (s, 3H), 0.47 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 212.58, 

199.57, 173.17, 144.06, 139.55, 137.11, 135.84, 135.50, 131.43 , 130.50, 130.01, 

101.73, 83.84, 62.97, 36.14, 28.13, 16.46, 0.08, 0.00.  

PhMe2Si

H

Ac

CO2Et
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93% ee, HPLC, IC, Hexane:iPrOH = 99:1, 0.6 mL/min: 42.4 min (major), 38.9 min 

(minor). 

HRMS (ESI): m/z calculated for C23H26O3SiNa [M+Na]+: 401.1549, found: 

401.1551. 

 
PhMe2Si

H

EtO2C

CO2Et

 
3i*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 mL 

of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at room 

temperature to form a light green solution. Then the tube was cooled to -5 oC, and 0.2 

mmol 1i (1.0 equiv, 54.5 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin were 

added to the tube under argon atmosphere. It was continued to stir for 72 hours at -5 
oC. Then the final deep green solution was concentrated under vacuum to afford the 

crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3i* (59.8 mg, 74%) as colorless oil. 

[α]D
25 +58.2o (c = 2.22, CHCl3).  

1H NMR (400 MHz, CDCl3): δ 7.89 - 7.84 (m, 2H), 7.59 - 7.53 (m, 2H), 7.40 - 7.34 

(m, 3H), 7.29 - 7.23 (m, 2H), 5.42 (t, J = 7.4 Hz, 1H), 4.33 (q, J = 7.1 Hz, 2H), 4.16 

(q, J = 7.1 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.08 (dd, J = 16.2, 7.6 Hz, 1H), 

1.35 (t, J = 7.1 Hz, 3H), 1.26 (t, J = 7.1 Hz, 3H), 0.47 (s, 3H), 0.47 (s, 3H). 13C NMR 

(100 MHz, CDCl3) : δ 212.35, 173.12, 168.38, 143.61, 139.52, 135.77, 131.55, 

131.32, 130.29, 129.92,129.73, 101.64, 83.51, 62.82, 62.71, 35.92, 16.24, 16.13, 0.00, 

-0.08.  

90% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.7 mL/min, 34.2 min (major), 31.9 

min (minor). 

HRMS (ESI): m/z calculated for C24H28O4SiNa [M+Na]+: 431.1655, found: 

431.1655. 
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3k*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at 

room temperature to form a light green solution. Then the tube was cooled to -5 oC, 

and 0.2 mmol 1k (1.0 equiv 43.7 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 72 hours 

at -5 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3k* (54.1 mg, 76%) as colorless oil. 

[α]D
25 +43.9o (c = 2.02, CHCl3).  

1H NMR (400 MHz, CDCl3 ): δ 7.59 - 7.56 (m, 2H), 7.38 - 7.35 (m, 3H), 7.18 - 7.12 

(m,1H), 6.97 - 6.93 (m, 2H), 6.86 - 6.81 (m, 1H), 5.41 (t, J = 7.4 Hz, 1H), 4.17 (q, J = 

7.2 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.08 (dd, J = 16.2, 7.6 Hz, 1H), 1.27 (t, J 

= 7.1 Hz, 3H), 0.47 (s, 3H), 0.47 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.92, 

173.21, 164.80 (d, J = 245.4 Hz), 141.02 (d, J = 7.5 Hz), 139.62, 135.83, 131.61 (d, J 

= 8.3 Hz), 131.35, 129.96, 125.60 (d, J = 2.8 Hz), 116.65 (d, J = 21.9 Hz), 115.29 (d, 

J = 21.3 Hz), 101.32 , 83.56, 62.89, 36.07, 16.16, 0.06, 0.00.  

91% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.7 mL/min, 37.0 min (major), 32.3 

min (minor). 

HRMS (ESI): m/z calculated for C21H23FO2SiNa [M+Na]+:377.1349, found: 

377.1341. 

 

 

3l*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 mL 

of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at room 
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temperature to form a light green solution. Then the tube was cooled to -5 oC, and 0.2 

mmol 1l (1.0 equiv, 43.7 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin were 

added to the tube under argon atmosphere. It was continued to stir for 96 hours at -5 
oC. Then the final deep green solution was concentrated under vacuum to afford the 

crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3l* (64.1 mg, 90%) as colorless oil. 

[α]D
25 +47.2o (c = 2.20, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.57 - 7.55 (m, 2H), 7.37 - 7.34 (m, 3H), 7.17 - 7.14 

(m, 2H), 6.92 - 6.86 (m, 2H), 5.37 (t, J = 7.4 Hz, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.12 

(dd, J = 16.2, 7.2 Hz, 1H), 3.07 (dd, J = 16.2, 7.2 Hz, 1H), 1.25 (t, J = 7.1 Hz, 3H), 

0.45 (s, 3H), 0.45 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 211.57, 173.36, 163.58 (d, J 

= 245.6 Hz), 139.82, 135.85, 134.36 (d, J = 3.3 Hz), 131.41, 131.33, 129.96, 117.23 

(d, J = 21.4 Hz), 100.94, 83.32, 62.84, 36.21, 16.18, 0.06, 0.00.  

90% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.6 mL/min, 18.1 min (major), 18.7 

min (minor). 

HRMS (ESI): m/z calculated for C21H23FO2SiNa [M+Na]+: 377.1349, found: 

377.1355. 

 

 
3m*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for 1 hour at 

room temperature to form a light green solution. Then the tube was cooled to -5 oC, 

and 0.2 mmol 1m (1.0 equiv, 47.0 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 72 hours 

at -5 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3m* (62.9 mg, 85%) as colorless oil. 

[α]D
25 +54.7o (c = 2.04, CHCl3) 
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1H NMR (400 MHz, CDCl3): δ 7.59 - 7.57(m, 2H), 7.39 - 7.37 (m, 3H), 7.26 - 7.25 

(m, 1H), 7.12 - 7.11(m, 2H), 7.06 - 7.02 (m, 1H), 5.41 (t, J = 7.4 Hz, 1H), 4.22 - 4.15 

(m, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 Hz, 1H), 1.27 (t, J = 

7.1 Hz, 3H), 0.48 (s, 3H), 0.48 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.83, 

173.15, 140.57, 139.51, 136.16, 135.78, 131.41, 131.33, 129.92, 129.87, 128.43, 

127.94, 101.13, 83.56, 62.86, 36.03, 16.14, 0.00, -0.07.  

92% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.7 mL/min, 41.4 min (major), 30.6 

min (minor). 

HRMS (ESI): m/z calculated for C21H23ClO2SiNa [M+Na]+: 393.1053, found: 

393.1054. 

 

 

3n*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was continued to stir for 1 

hour at room temperature to form a light green solution. Then the tube was cooled to 

-5 oC, and 0.2 mmol 1n (1.0 equiv, 47.0 mg), 0.3 mmol (1.5 equiv, 79 mg) 

Me2PhSi-Bpin were added to the tube under argon atmosphere. It was continued to 

stir for 96 hours at -5 oC. Then the final deep green solution was concentrated under 

vacuum to afford the crude product which was isolated through flash column 

chromatography (Eluent: PE/Et2O = 97:3) to furnish the related product 3n* (61.6 mg, 

83%) as colorless oil.  

[α]D
25 +53.7o (c = 2.40, CHCl3). 

1H NMR (400 MHz, CDCl3): δ 7.49 - 7.47 (m 2H), 7.30 - 7.27(m, 3H), 7.09 - 7.04 (m, 

4H), 5.31 (t, J = 7.4 Hz, 1H), 4.08 (q, J = 7.1 Hz, 2H), 3.05 (dd, J = 16.2, 7.2 Hz, 1H), 

3.00 (dd, J = 16.2, 7.6Hz, 1H), 1.18 (t, J = 7.1 Hz, 3H), 0.38 (s, 3H), 0.38 (s, 3H). 13C 

NMR (100 MHz, CDCl3): δ 211.70, 173.21, 139.63, 136.99, 135.78, 134.12, 131.30, 

131.10, 130.43, 129.92, 100.96, 83.44, 62.87, 36.04, 16.06, 0.00, -0.08.  
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90% ee, HPLC, OD-H, Hexane:iPrOH = 550:1, 0.5 mL/min, 36.7 min (major), 40.1 

min (minor).  

HRMS (ESI): m/z calculated for C21H23ClO2SiNa [M+Na]+:393.1053, found: 

393.1048. 

 

 

3q*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at 

room temperature to form a light green solution. Then the tube was cooled to 0 oC, 

and 0.2 mmol 1q (1.0 equiv 50.1 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 48 hours 

at 0 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3q* (54.6 mg, 71%）as colorless oil. 

[α]D
25 +50o (c = 0.55, CHCl3).  

1H NMR (400 MHz, CDCl3): δ 7.68 - 7.64 (m, 1H), 7.61 (d, J = 8.2 Hz, 1H), 7.57 - 

7.52 (m, 3H), 7.48 (d, J = 1.2 Hz, 1H), 7.37 (dd, J = 8.5, 1.8 Hz, 1H), 7.32 - 7.26 (m, 

5H), 5.36 (t, J = 7.4 Hz, 1H), 4.09 (q, J = 7.1 Hz, 2H), 3.09 (dd, J = 16.2, 7.2 Hz, 1H), 

3.03 (dd, J = 16.2, 7.6 Hz, 1H), 1.19 (d, J = 7.1 Hz, 3H), 0.44 (s, 3H), 0.44 (s, 3H). 

13C NMR (100 MHz, CDCl3): δ 212.00, 173.23, 139.93, 135.76, 135.72, 135.26, 

133.98, 131.10, 129.76, 129.72, 129.63, 129.31, 128.36, 128.29, 127.74, 127.36, 

101.84 , 83.29, 62.65, 36.10, 16.03 , 0.09, 0.00.  

93% ee, HPLC, IC, Hexane:EA = 200:1, 0.6 mL/min, 18.2 min (major), 20.2 min 

(minor). 

HRMS (ESI): m/z calculated for C25H26O2SiNa [M+Na]+: 409.1600, found:409.1602. 
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3r*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 mL 

of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at room 

temperature to form a light green solution. Then the tube was cooled to -5 oC, and 0.2 

mmol 1r (1.0 equiv, 55.3 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin were 

added to the tube under argon atmosphere. It was continued to stir for 72 hours at -5 
oC. Then the final deep green solution was concentrated under vacuum to afford the 

crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3r* (61.9, 75%) as colorless oil.  

[α]D
25 +66.3o (c = 2.32, CHCl3).  

1H NMR (400 MHz, CDCl3) δ 7.61 - 7.59 (m, 2H), 7.55 - 7.51 (m, 2H), 7.45 - 7.43 

(m, 2H), 7.41 - 7.34 (m, 5H), 7.31 - 7.28 (m, 3H), 5.40 (t, J = 7.4 Hz, 1H), 4.16 (q, J 

= 7.1 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 Hz, 1H), 1.26 (t, 

J = 7.1 Hz, 3H), 0.49 (s, 3H), 0.49 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.73, 

173.23, 142.58, 141.06, 139.92, 137.32, 135.75, 131.10, 130.54, 130.18, 129.77, 

128.96, 128.91, 128.70, 101.29, 83.19, 62.67, 36.09, 16.05, 0.08, 0.00.  

90% ee, HPLC, OD-H, Hexane:iPrOH = 200:1, 0.6 mL/min, 15.2min (major), 16.5 

min (minor). 

HRMS (ESI): m/z calculated for C27H28O2SiNa [M+Na]+: 435.1756, found: 

435.1765. 

 
 

 

3s*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 mL 

PhMe2Si

H

CO2Et
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of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at room 

temperature to form a light green solution. Then the tube was cooled to -5 oC, and 0.2 

mmol 1s (1.0 equiv, 58.0 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin were 

added to the tube under argon atmosphere. It was continued to stir for 72 hours at -5 
oC. Then the final deep green solution was concentrated under vacuum to afford the 

crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3s* (53.5 mg, 63%) as colorless oil. 

[α]D
25 +59.6o (c = 1.90, CHCl3).  

1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 7.5 Hz, 1H), 7.61 - 7.58 (m, 3H), 7.47 (d, 

J = 7.1 Hz, 1H), 7.42 (s, 1H), 7.36 - 7.31(m, 4H), 7.26 - 7.19 (m, 2H), 5.40 (t, J = 7.4 

Hz, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.79 (s, 2H), 3.20 - 3.06 (m, 2H), 1.25 (t, J = 7.1 

Hz, 3H), 0.49 (s, 6H), 0.49 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 211.38, 173.14, 

145.17, 144.96, 143.13, 141.86, 139.88, 136.67, 135.61, 130.90, 129.59, 128.38, 

128.37, 128.17, 126.61, 126.24, 121.39, 121.35, 101.81, 82.90, 62.49, 38.53, 36.02, 

15.91, 0.00, -0.08. 

91% ee, HPLC, AS-H , Hexane:iPrOH = 330:1, 0.4 mL/min, 20.9 min (major), 23.1 

min (minor). 

HRMS (ESI): m/z calculated for C28H28O2SiNa [M+Na]+: 447.1756, found:447.1773. 

 
 

 

3t*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol (1.9 

mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 mL 

of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at room 

temperature to form a light green solution. Then the tube was cooled to -5 oC, and 0.2 

mmol 1t (1.0 equiv, 41.3 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin were 

added to the tube under argon atmosphere. It was continued to stir for 72 hours at -5 
oC. Then the final deep green solution was concentrated under vacuum to afford the 

crude product which was isolated through flash column chromatography (Eluent: 

PhMe2Si

H
S

CO2Et
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PE/Et2O = 97:3) to furnish the related product 3t* (35.6 mg, 52%) as colorless oil. 

[α]D
25 +81.7o (c = 1.67, CHCl3).  

1H NMR (400 MHz, CDCl3) δ 7.63 - 7.60 (m, 2H), 7.41 - 7.34 (m, 3H), 7.11 - 7.10 

(m, 1H), 6.83 (dd, J = 5.2, 3.6 Hz, 1H), 6.69 - 6.68 (m, 1H), 5.43 (t, J = 7.4 Hz, 1H), 

4.18 (q, J = 7.1 Hz, 2H), 3.14 (dd, J = 16.2, 7.2 Hz, 1H), 3.08 (dd, J = 16.2, 7.6 Hz, 

1H) 1.27 (t, J = 7.1 Hz, 3H), 0.52 (s, 6H). 13C NMR (100 MHz, CDCl3): δ 211.13, 

173.28, 142.19, 139.47, 136.07, 131.50, 130.01, 129.35, 127.24, 126.52, 96.80, 84.22, 

62.95, 36.33, 16.32, 0.09, 0.00.  

90% ee, HPLC, OD-H , Hexane:iPrOH = 250:1, 0.6 mL/min, 36.9 min (major), 32.0 

min (minor). 

HRMS (ESI): m/z calculated for C19H22O2SiNa [M+Na]+: 387.1756, found: 

387.1747. 

 

 

3u*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at 

room temperature to form a light green solution. Then the tube was cooled to -5 oC, 

and 0.2 mmol 1u (1.0 equiv, 32.8 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 72 hours 

at -5 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3u* (47.4 mg, 75%) as colorless oil. 

[α]D
25 +4.2o (c = 1.71, CHCl3).  

1H NMR (400 MHz, CDCl3): δ 7.59 - 7.56 (m, 2H), 7.37 - 7.34 (m, 3H), 5.06 (td, J = 

7.3, 1.8 Hz, 1H), 4.14 (q, J = 7.1 Hz, 2H), 2.95 (dd, J = 16.2, 7.2 Hz, 1H), 2.90 (dd, J 

= 16.2, 7.6 Hz, 1H), 1.26 (t, J = 7.1 Hz, 4H), 1.07 - 1.00 (m, 1H), 0.64 - 0.60 (m, 2H), 

0.46 - 0.34 (m, 8H). 13C NMR (100 MHz, CDCl3): δ 204.78, 171.75, 138.00, 133.89, 

129.08, 127.71, 101.14, 81.45, 60.63, 34.79, 14.21, 9.56, 8.22, 7.82, -2.83, -2.89. 
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73% ee, HPLC, IC, Hexane:iPrOH = 300:1, 0.6 mL/min, 18.8 min (major), 17.9 min 

(minor). 

HRMS (ESI): m/z calculated for C18H24O2SiNa [M+Na]+: 323.1443, found: 

323.1442. 

 

PhMe2Si

H

Cl

CO2Et

 

3x*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at 

room temperature to form a light green solution. Then the tube was cooled to -5 oC, 

and 0.2 mmol 1x (1.0 equiv, 40.2 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 72 hours 

at -5 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3x* (51.0 mg, 76%) as colorless oil. 

[α]D
25 -0.95o (c = 2.33, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.52 - 7.50 (m, 2H), 7.36 - 7.35(m, 3H), 5.08 - 5.02 (m, 

1H), 4.14 (q, J = 7.1 Hz, 2H), 3.49 (t, J = 6.5 Hz, 2H), 2.97 (dd, J = 7.4, 2.1 Hz, 2H), 

2.08 - 2.04 (m, 2H), 1.91 - 1.84 (m, 2H), 1.26 (t, J = 7.1 Hz, 3H), 0.38 (s, 6H). 13C 

NMR (100 MHz, CDCl3): δ 206.49, 171.69, 137.51, 133.75, 129.23, 127.83, 95.66, 

80.36, 60.70, 44.51, 34.59, 31.58, 26.20, 14.22, -3.15, -3.21.  

68% ee, HPLC, IC , Hexane:iPrOH = 300:1, 0.6 mL/min, 49.3 min (major), 50.5 min 

(minor). 

HRMS (ESI): m/z calculated for C18H25ClO2SiNa [M+Na]+:359.1210, found: 

359.1203. 
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3ab*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added into 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at 

room temperature to form a light green solution. Then the tube was cooled to 0 oC, 

and 0.2 mmol 1ab (1.0 equiv 42.9 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 48 hours 

at 0 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3ab* (52.1 mg, 74%) as colorless oil. 

[α]D
25 +6.2o (c = 2.70, CHCl3) 

1H NMR (400 MHz, CDCl3): δ 7.60 - 7.57 (m, 2H), 7.36 - 7.34 (m, 3H), 7.24 - 7.17 

(m, 4H), 7.13 - 7.09 (m, 1H), 4.13 (qd, J = 7.1, 0.9 Hz, 2H), 3.04 (s, 2H), 1.85 (s, 3H), 

1.22 (t, J = 7.1 Hz, 3H), 0.453 (s, 3H), 0.448 (s, 3H). 13C NMR (100 MHz, CDCl3): δ 

210.98, 173.04, 140.47, 139.23, 135.77, 130.99, 130.19, 129.91, 129.75, 128.09, 

100.69, 92.45, 62.61, 41.70, 20.12, 16.09, 0.22, 0.00.  

36% ee, HPLC, AS-H , Hexane:iPrOH = 99:1, 0.6 mL/min, 13.0 min (major), 16.3 

min (minor). 

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+:373.1600, found:373.1605. 

 
 

 

3ac*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were dissolved in 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at 

room temperature to form a light green solution. Then the tube was cooled to 0 oC, 

and 0.2 mmol 1ac (1.0 equiv, 37.2 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 48 hours 

at 0 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3ac* (52.3 mg，81%）as colorless oil. 

PhMe2Si

H

CO2Me
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[α]D
25 +61.5o (c = 2.14, CHCl3).  

1H NMR (400 MHz, CDCl3):δ 7.60 - 7.57 (m, 2H), 7.38 - 7.35 (m, 3H), 7.22 - 7.21 

(m, 4H), 7.17 - 7.12 (m, 1H), 5.37 (t, J = 7.4 Hz, 1H), 3.70 (s, 3H), 3.14 (dd, J = 16.2, 

7.2 Hz, 1H), 3.09 (dd, J = 16.2, 7.6 Hz, 1H), 0.473 (s, 3H), 0.468 (s, 3H). 13C NMR 

(100 MHz, CDCl3): δ 211.56, 173.77, 139.99, 138.37, 135.81, 131.13, 130.29, 129.86, 

129.80, 128.35, 101.83, 82.88, 53.81, 35.85, 0.06, 0.00.  

94% ee, HPLC, IC , Hexane:iPrOH = 300:1, 0.6 mL/min, 15.1 min (major), 13.5 min 

(minor). 

HRMS (ESI): m/z calculated for C20H22O2SiNa [M+Na]+:345.1287, found:345.1289. 

 
 

 

3ad*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were added in 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at 

room temperature to form a light green solution. Then the tube was cooled to -5 oC, 

and 0.2 mmol 1ad (1.0 equiv, 42.9 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 72 hours 

at -5 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3ad* (52 mg, 74%) as colorless oil. 

[α]D
25 +43.6o (c = 2.07, CHCl3).  

1H NMR (400 MHz, CDCl3): δ 7.60 - 7.57(m, 2H), 7.36 - 7.34 (m, 3H), 7.24 - 7.18 

(m, 4H), 7.14 - 7.10 (m, 1H), 5.37 (t, J = 7.4 Hz, 1H), 5.03 (sep, J = 6.3 Hz, 1H), 3.16 

- 3.00 (m, 2H), 1.24 - 1.22 (m, 7H), 0.47 (s, 3H), 0.46 (s, 3H). 13C NMR (100 MHz, 

CDCl3): δ 211.54, 172.73, 139.94, 138.33, 135.69, 131.00, 130.14, 129.76, 129.69, 

128.19, 101.47, 83.07, 70.02, 36.41, 23.62, 0.00, -0.05.  

91% ee, HPLC, OD-H, Hexane:iPrOH = 250:1, 0.7 mL/min, 26.6 min (major), 25.8 

min (minor). 

HRMS (ESI): m/z calculated for C22H26O2SiNa [M+Na]+: 373.1600, found:373.1607. 

PhMe2Si

H

CO2
iPr
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3ae*: In an oven dried 15 mL Schlenk tube equipped with a stirring bar, 0.01mmol 

(1.9 mg, 5 mol%) CuTC, 0.012 mmol (3.6 mg, 6 mol%) ligand L5 were dissolved in 1 

mL of dry tAmOH under argon atmosphere. The mixture was stirred for one hour at 

room temperature to form a light green solution. Then the tube was cooled to 0 oC, 

and 0.2 mmol 1ae (1.0 equiv, 45.7 mg), 0.3 mmol (1.5 equiv, 79 mg) Me2PhSi-Bpin 

were added to the tube under argon atmosphere. It was continued to stir for 48 hours 

at 0 oC. Then the final deep green solution was concentrated under vacuum to afford 

the crude product which was isolated through flash column chromatography (Eluent: 

PE/Et2O = 97:3) to furnish the related product 3ae* (54.7 mg, 75%) as colorless oil. 

[α]D
25 +24.0o (c = 2.12, CHCl3).  

1H NMR (400 MHz, CDCl3): δ 7.60 - 7.55 (m, 2H), 7.36 - 7.32 (m, 3H), 7.23 - 7.17 

(m, 4H), 7.14 - 7.10 (m, 1H), 5.36 (t, J = 7.4 Hz, 1H), 4.10 (t, J = 6.7 Hz, 2H), 3.13 

(dd, J = 16.2, 7.2 Hz, 1H), 3.07 (dd, J = 16.2, 7.6 Hz, 1H), 1.65 - 1.55 (m, 2H), 1.37 

(dq, J = 14.6, 7.3 Hz, 2H), 0.91 (t, J = 7.4 Hz, 3H), 0.463 (s, 3H), 0.457 (s, 3H). 13C 

NMR (100 MHz, CDCl3): δ 211.50, 173.32, 139.92, 138.31, 135.70, 131.02, 130.17, 

129.77, 129.70, 128.22, 101.60, 82.98, 66.55, 36.08, 32.45, 20.94, 15.52, 0.00, -0.08.  

91% ee, HPLC, IC , Hexane:iPrOH = 300:1, 0.6 mL/min, 51.1min (major), 49.6 min 

(minor). 

HRMS (ESI): m/z calculated for C23H28O2SiNa [M+Na]+:387.1756, found:387.1765. 
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3. 1H NMR, 13C NMR and HPLC Spectra of the Enynoates and Products 
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HPLC for chiral allenylsilane 
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4. Determination of the Absolute Configuration of Compound 3s*. 

3s*
96% ee

PhMe2Si

CO2Et

LiAlH4 (2 equiv)

THF, rt

PhMe2Si

4

PhMe2Si

H

(R)-(+) 5
78% yield
96% ee

Et3N (2 equiv)

DCM, 25 °C)
96% ee
82% yield

3,5-dinitrobenzoyl chloride
(1.05 equiv)

OH

O
O

O2N

NO2

 

In an oven dried 10 mL round bottom flask equipped with a stirring bar, 0.4 mmol 

(175.8 mg, 1 equiv) was dissolved in 4 mL of dry THF under argon atmosphere. The 

solution was added LiAlH4 (30.4 mg, 2 equiv) in four batches at 0°C. The final 

solution was continued to stir for 5 hours at room temperature. Then the reaction was 

quenched with water and excess amount of saturated potassium sodium tartrate was 

introduced, and the solution was stirred for 30 minutes at room temperature. The final 

solution was extracted with ethyl acetate (10 mL×2), and the combined organic layer 

was washed with saturated brine (5 mL) and dried over anhydrous Na2SO4. The final 

filtrate was concentrated under vacuum to afford the crude product which was 

isolated through flash column chromatography (Eluent: PE/EA = 80:20) to furnish the 

related product 4 (130.5 mg, 82% yield) as yellow oil. 

To a solution of 3,5-dinitrobenzoyl chloride (79.5 mg, 1.05 equiv) and alcohol 4 

(130.5 mg, 1 equiv) with trace amount of DMAP in dichloromethane (2 mL) was 

added Et3N (66.5 mg, 2 equiv) dropwise. The resulting mixture was stirred for 1 hour 

at room temperature, the final solution was directly subjected to column 

chromatography on silica gel (elution with PE:EA = 90:10) for purification of the 

crude product. The compound 5 was isolated (151.4 mg, 78% yield) as a bright 

yellow solide. 1HNMR (400 MHz, CDCl3): δ 8.66 (d, J = 2.2 Hz, 2H), 8.47 (t, J = 2.2 

Hz, 1H), 7.60-7.57 (m, 2H), 7.48-7.45 (m, 1H), 7.40-7.31 (m, 5H), 7.27 (dd, J = 7.4, 

1.3 Hz, 1H), 7.19 (d, J = 7.9 Hz, 1H), 7.15 (s, 1H), 7.01 (dd, J = 7.9, 1.6 Hz, 1H), 
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5.27 (t, J = 6.2 Hz, 1H). 4.60-4.46 (m, 2H), 3.50 (d, J = 22 Hz, 1H), 3.41 (d, J = 22 

Hz, 1H), 2.60 (q, J =  6.1 Hz, 2H), 0.53 (s, 3H), 0.46 (s, 3H). 13C NMR (100 MHz, 

CDCl3): δ 210.3, 162.4, 147.7, 143.1, 142.6, 140.8, 139.7, 138.0, 135.6. 134.0, 133.1, 

129.4, 128.6, 128.0, 127.2, 127.0, 126.6, 125.1, 124.2, 121.6, 119.4, 119.2, 100.8, 

82.9, 65.0, 36.6, 27.6, -1.0, -1.7.. 

[α]D
25 +1.63o (c = 1.00, CHCl3). 

96% ee, HPLC, IC, Hexane:iPrOH = 94:6, 0.6 mL/min, 32.0 min (major), 34.6 min 

(minor). 

HRMS (ESI): m/z calculated for C33H28O6N2SiNa [M+Na]+: 599.1614 found: 

599.1606. 
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