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General information 

All reactions were carried out using an oven-dried tube with magnetic stirring under an argon 

atmosphere unless otherwise noted. Anhydrous solvents were dried prior to use. Reagents were 

purchased from Energy Chemical and used without further purification. For column 

chromatography, 200-300 mesh silica gel was used. Thin layer chromatography (TLC) was 

performed on Silicycle 250µm silica gel 60Å plates. Visualization was accomplished with UV light 

(254 nm), Iodine, or Potassium Permanganate.  

1H NMR and 13C NMR spectra were recorded on a Bruker 300 MHz (300 MHz for 1H; 282 MHz 

for 19F; 75 MHz for 13C) or 400 MHz (400 MHz for 1H; 376 MHz for 19F; 100 MHz for 13C) 

spectrometers at ambient temperature. The chemical shifts (δ) are given in parts per million relative 

to CDCl3 (7.26 ppm for 1H) or TMS (0 ppm for 1H) and CDCl3 (77.16 ppm for 13C). Coupling 

constants (J) are reported in Hz, and multiplicity is described using the following abbreviations: s = 

singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad, or combinations thereof. 

HRMS were performed on Agilent 6540 Q-TOF mass spectrometer (ESI).  

General procedure for synthesis of allylic alcohols  

 

To a round bottomed flask was charged with corresponding aldehydes (2 mmol, 1 equiv) in THF 

(10 mL), and cooled to 0 °C. Vinylmagnesium bromide (3 mmol, 1.5 equiv) was added slowly to 

the solution. The reaction then was stirred and warm to room temperature for 1 hour. After the raw 

aldehyde was disappeared, the solution was quenched with NH4Cl (sat. aqueous). The aqueous layer 

was extracted three times with EtOAc. The combined organic layers were washed with brine, dried 

over Na2SO4, and concentrated to give the corresponding allyl alcohols 1. The characterization data 

of new compounds are shown as follows:  

(±) 1-(2,4,6-triisopropylphenyl)prop-2-en-1-ol (1k) 



S4 

 

 

The title compound was prepared from 2,4,6-triisopropylphenyl aldehyde (521 mg, 2 mmol) and 

vinylmagnesium bromide (3 mmol, 1.5 equiv) via general procedure, silica gel column 

chromatography (EtOAc/PE = 1:10), as a white solid (458 mg, 88% yield).  

1H NMR (300 MHz, CDCl3) δ 7.02 (s, 2H), 6.26 (ddd, J = 17.3, 10.7, 3.8 Hz, 1H), 5.85 (s, 1H), 

5.20-5.02 (m, 2H), 3.49-3.35 (m, 2H), 2.94-2.80 (m, 1H), 1.93 (brs, 1H, -OH), δ 1.25 (d, J = 6.9 Hz, 

6H), 1.22 (d, J = 6.9 Hz, 6H), 1.21 (d, J = 6.9 Hz, 6H). 

13C NMR (75 MHz, CDCl3) δ 148.4, 147.8, 141.1, 133.7, 122.2, 114.3, 69.9, 34.3, 29.6, 24.9, 24.3, 

24.11, 24.07. 

HRMS (EI) calculated for C18H28O [M]: 260.2140, found: 260.2136. 

(±) 1-(2,3,4,5,6-pentamethylphenyl)prop-2-en-1-ol (1l) 

 

The 1l was prepared from 2,3,4,5,6-pentamethylphenyl aldehyde (521 mg, 2 mmol, 1eq.) and 

vinylmagnesium bromide (3 mmol, 1.5 eq.) via general procedure, silica gel column 

chromatography (EtOAc/PE = 1:10), white solid (368 mg, 85% yield).  

1H NMR (300 MHz, CDCl3) δ 6.30-6.18 (m, 1H), 5.86 (s, 1H), 5.29-5.08 (m, 2H), 2.34 (s, 6H), 

2.27 (s, 3H), 2.24 (s, 6H), 1.98 (s, 1H, -OH).  

13C NMR (75 MHz, CDCl3) δ 139.9, 136.0, 134.8, 133.5, 132.5, 114.4, 72.2, 17.4, 16.8. 

HRMS (EI) calculated for C14H20O [M]: 204.1514, found: 204.1508. 
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Table S1. Optimization of the reaction conditionsa 

 

entry solvent Additive  Conversionb 3aa (%)c 4aa (%)c ee (%)d 

1 CH2Cl2 Zn(OTf)2 - 0 23 - 

2 CH2Cl2 TFA 45 31 - 53 

3 CH2Cl2 (PhO)2PO2H trace - -. - 

4 CH2Cl2 PhCO2H - -. -. - 

5 CH2Cl2 TsOH.H2O N.D. 23 34 - 

6 CH2Cl2 HF (48-55 wt.% in H2O) N.D. 31 - 91 

7 CH2Cl2 HCl (36-38 wt.% in H2O) N.D 39 - 96 

8 CH2Cl2 HBr (40 wt.% in H2O) 64 58 8 95 

9 CH2Cl2 HI (40 wt.% in H2O) 68 55 N.D 90 

10 CH2Cl2 HBF4 (48 wt.% in H2O) N.D. 43 N.D 88 

11 CH2Cl2 H2SO4 (concentrated) - - - - 

12 CH2Cl2 KHF2  74 60 N.D 89 

13 toluene HBr (40 wt.% in H2O) N.D. 8 - N.D. 

14 CHCl3 HBr (40 wt.% in H2O) N.D 33 - 90 

15 THF HBr (40 wt.% in H2O) N.D. trace - - 

16 DCE HBr (40 wt.% in H2O) 60 50 N.D. 96 

17e CH2Cl2 HBr (40 wt.% in H2O) 71 61  96 

18e,f CH2Cl2 HBr (40 wt.% in H2O) 78 68  96 

19e,g CH2Cl2 HBr (40 wt.% in H2O) 86 76 - 97 

20e,h CH2Cl2 HBr (40 wt.% in H2O) 90 78 N.D. 94 

21i CH2Cl2 HBr (40 wt.% in H2O) - trace - N.D. 

22j CH2Cl2 HBr (40 wt.% in H2O) - trace - N.D. 
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a General conditions: 1a (0.2 mmol), 2a (0.1 mmol), [Ir(cod)Cl]2 (4 mol %), L1 (16 mol%), additive 

(100 mol%) and 4ÅMS (40 mg) in solvent (1 mL) at room temperature for 48 h.  b Determined by 

the recovered yield of 2a. cYield of isolated product. d Determined by chiral HPLC analysis. e 1.2 

equivalent of HBr was used. f 1a (0.25 mmol). g 1a (0.3 mmol). h 1a (0.4 mmol). i L2 (16 mol%) 

instead of L1. j L3 (16 mol %) instead of L1. N.D. = not determined.  

General procedure for synthesis of 3aa-3na  

 

To a tube was charged with [Ir(cod) Cl]2 (2.6 mg, 4 μmol, 4 mol %) and (S)-L1 (8.0 mg, 16 μmol, 

16 mol %). The tube backfilled with argon gas. The tube was added freshly distilled CH2Cl2 (1.0 

mL), and stirred at rt. for 10 min. The allylic alcohols 1 (0.3 mmol, 3.0 equiv), carboxylic acids 2 

(0.1 mmol, 1.0 equiv.), 4AMS (40 mg) and HBr (40wt.% in water; 24 mg, 0.12 mmol, 120 mol%) 

were added. The tube was sealed and stirred at rt. for 18 -72 h. Later, the solution was quenched 

with aq. NaHCO3 (5 mL) and extracted with CH2Cl2 (3* 5mL). The organic layer was dried over 

Na2SO4 and concentrated by rotary evaporation. The crude product was purified by preparative TLC 

(eluent: EtOAc/PE) to afford the desired products (3aa-3na).  

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3aa) 
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The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3aa 

(26.2 mg, 76% yield, 97% ee) as colorless oil.  

1H NMR (400 MHz, CDCl3) δ 8.00-7.89 (m, 1H), 7.89-7.81 (m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.53-

7.34 (m, 4H), 6.77 (s, 2H), 6.73-6.65 (m, 1H), 5.94 (ddd, J = 17.2, 10.6, 4.2 Hz, 1H), 5.06 (d, J = 

10.6 Hz, 1H), 4.91 (d, J = 17.2 Hz, 1H), 4.10 (s, 2H), 2.23 (s, 3H), 2.22 (s, 6H).  

13C NMR (126 MHz, CDCl3) δ 169.6, 136.5, 136.1, 134.1, 132.7, 131.1, 130.4, 129.5, 128.6, 127.6, 

127.0, 125.3, 124.7, 124.4, 122.7, 114.9, 72.3, 38.3, 19.8, 19.2.  

HRMS (ESI) m/z calculated for C24H24NaO2 [M+Na]+: 367.1669, found: 367.1662. 

Optical Rotation: [α]D
31 = -66.1 (c = 0.3, CHCl3, 97% ee). 

HPLC: Daicel Chiralpak OD-H column (hexane/iPrOH = 99:1, flow rate: 1.0 mL/min, λ= 254 nm, 

tR(major) = 9.88 min, tR (minor) = 9.14 min. ee = 97%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-2-naphthaleneacetate (3ab) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2b (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ab 

(26.5 mg, 77% yield, 98% ee) as colorless oil.  

1H NMR (400 MHz, CDCl3) δ 7.87-7.73 (m, 3H), 7.68 (s, 1H), 7.49-7.40 (m, 2H), 7.38 (dd, J = 8.4, 

1.6 Hz, 1H), 6.80 (s, 2H), 6.72 (dt, J = 4.1, 2.0 Hz, 1H), 6.02 (ddd, J = 17.2, 10.6, 4.3 Hz, 1H), 5.12 

(ddd, J = 10.6, 1.8, 1.3 Hz, 1H), 5.06-4.88 (m, 1H), 3.84 (d, J = 15.3 Hz, 1H), 3.79 (d, J = 15.3 Hz, 

1H), 2.31 (s, 6H), 2.24 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 170.7, 137.7, 137.3, 135.3, 133.6, 132.6, 131.6, 131.5, 129.9, 128.3, 

128.2, 127.8, 127.7, 127.6, 126.2, 125.9, 116.2, 73.6, 41.7, 21.0, 20.6. 

HRMS (ESI) m/z calculated for C24H24NaO2 [M+Na]+: 367.1669, found: 367.1662. 

Optical Rotation: [α]D
31 = -16.9 (c = 0.1, CHCl3, 98% ee). 
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HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 90:10), flow rate: 1.0 mL/min, λ= 254 nm, tR(major) = 5.57 min, tR (minor) 

= 4.89 min. e.e. = 98%. 

 (1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-1-benzeneacetate (3ac) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2c (15.1 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ac 

(19.2 mg, 65% yield, 96% ee) as colorless oil.  

1H NMR (500 MHz, CDCl3) δ 7.37-7.19 (m, 5H), 6.80 (s, 2H), 6.69 (dt, J = 4.1, 2.0 Hz, 1H), 6.01 

(ddd, J = 17.2, 10.6, 4.3 Hz, 1H), 5.15-5.12 (m, 1H), 5.06-4.92 (m, 1H), 3.68 (d, J = 15.3 Hz, 1H), 

3.63 (d, J = 15.3 Hz, 1H), 2.31 (s, 6H), 2.24 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 170.8, 137.7, 

137.3, 135.3, 134.0, 131.6, 129.9, 129.5, 128.7, 127.2, 116.1, 73.4, 41.6, 21.0, 20.5. 

HRMS (ESI) m/z calculated for C20H22NaO2 [M+Na]+: 317.1512, found: 317.1509. 

Optical Rotation: [α]D
31 = -28.1 (c = 0.2, CHCl3). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak AD-H 

column (hexane/iPrOH = 99:1), flow rate: 1.0 mL/min, λ= 234 nm, tR(major) = 6.91 min, tR (minor) 

= 4.87 min. ee = 94%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-1-(4-nitro)-benzeneacetate (3ad) 
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The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2d (18.1 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:5) furnished 3ad 

(27.1 mg, 80% yield, 94% ee) as yellow oil.  

1H NMR (300 MHz, CDCl3) δ 8.17 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 6.82 (s, 2H), 6.71 

(dt, J = 4.2, 2.0 Hz, 1H), 6.03 (ddd, J = 17.1, 10.6, 4.4 Hz, 1H), 5.19-5.11 (m, 1H), 5.07-5.00 (m, 

1H), 3.80 (d, J = 15.6 Hz, 1H), 3.74 (d, J = 15.6 Hz, 1H), 2.31 (s, 6H), 2.25 (s, 3H). 

13C NMR (75 MHz, CDCl3) δ 169.4, 147.3, 141.4, 138.0, 137.2, 135.0, 131.2, 130.5, 130.0, 123.9, 

116.7, 74.1, 41.2, 21.0, 20.5. 

HRMS (ESI) calculated for C20H21NNaO4 [M+Na]+: 362.1363, found: 362.11366. 

Optical Rotation: [α]D
31 = -23.0 (c = 0.2, CHCl3). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IE 

column (hexane/iPrOH = 90:10), flow rate: 1.0 mL/min, λ= 225 nm, tR(major) = 10.05 min, tR 

(minor) = 9.40 min. ee = 94%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-1-(4-methoxy)-benzeneacetate (3ae) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2e (18.1 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:5) furnished 3ae 

(22.0 mg, 68% yield, 98% ee) as yellow oil.  

1H NMR (400 MHz, CDCl3) δ 7.19-7.05 (m, 2H), 6.88-6.78 (m, 4H), 6.68 (dt, J = 4.2, 2.0 Hz, 1H), 

6.01 (ddd, J = 17.3, 10.6, 4.3 Hz, 1H), 5.13 (ddd, J = 10.6, 1.9, 1.3 Hz, 1H), 5.07-4.93 (m, 1H), 3.78 

(s, 3H), 3.62 (d, J = 15.5 Hz, 1H), 3.56 (d, J = 15.5 Hz, 1H), 2.32 (s, 6H), 2.24 (s, 3H).  

13C NMR (100 MHz, CDCl3) δ 171.1, 158.8, 137.7, 137.2, 135.3, 131.6, 130.5, 129.9, 126.1, 116.1, 

114.1, 73.4, 55.4, 40.6, 21.0, 20.5. 

HRMS (ESI) calculated for C21H24NaO3 [M+Na]+: 347.1618, found: 347.1619. 

Optical Rotation: [α]D
31 = -33.1 (c = 0.1, CHCl3, 98% ee). 
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HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 90:10), flow rate: 1.0 mL/min, λ= 225 nm, tR(major) = 5.75 min, tR (minor) 

= 5.06 min. ee = 98%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-2-thiopheneacetate (3af) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2f (14.1 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3af 

(22.2 mg, 74% yield, 97% ee) as yellow oil.  

1H NMR (400 MHz, CDCl3) δ 7.19 (dd, J = 5.1, 1.2 Hz, 1H), 6.97-6.91 (m, 2H), 6.82 (s, 2H), 6.72 

(dt, J = 4.2, 2.0 Hz, 1H), 6.04 (ddd, J = 17.2, 10.6, 4.3 Hz, 1H), 5.23-5.13 (m, 1H), 5.10-4.98 (m, 

1H), 3.90 (d, J = 16.6 Hz, 1H), 3.83 (d, J = 16.6 Hz, 1H), 2.34 (s, 6H), 2.24 (s, 3H). 

13C NMR (75 MHz, CDCl3) δ 169.6, 137.8, 137.3, 135.2, 135.0, 131.4, 129.9, 127.1, 126.9, 125.2, 

116.4, 73.8, 35.6, 21.0, 20.6. 

HRMS (ESI) m/z calculated for C18H20NaO2S [M+Na]+: 323.1076, found: 323.1078. 

Optical Rotation: [α]D
31 = -55.0 (c = 0.1, CHCl3, 97% ee).  

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak AD-H 

column (hexane/iPrOH = 99:1), flow rate: 1.0 mL/min, λ= 224 nm, tR(major) = 6.54 min, tR (minor) 

= 5.01 min. ee = 97%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-benzoate (3ag) 
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The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2g (12.0 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ag 

(21.2 mg, 76% yield, 99% ee) as colorless oil. The 1H NMR and 13C NMR were consistant with the 

reported literature.[1] 

1H NMR (400 MHz, CDCl3) δ 8.12-7.86 (m, 2H), 7.59-7.48 (m, 1H), 7.42 (dd, J = 10.6, 4.7 Hz, 

2H), 6.94 (dt, J = 4.2, 2.1 Hz, 1H), 6.84 (s, 2H), 6.19 (ddd, J = 17.2, 10.6, 4.2 Hz, 1H), 5.25-5.17 

(m, 2H), 2.48 (s, 6H), 2.24 (s, 3H).  

13C NMR (100 MHz, CDCl3) δ 165.7, 137.7, 137.2, 135.6, 133.1, 131.8, 130.4, 129.9, 129.8, 128.5, 

116.3, 73.6, 21.0, 20.8.  

Optical Rotation: [α]D
31 = -8.0 (c = 0.2, CHCl3, 99% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak ID 

column (hexane/iPrOH = 90:10), flow rate: 1.0 mL/min, λ= 225 nm, tR(major) = 3.99 min, tR (minor) 

= 5.10 min. ee = 99%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-(4-nitro)-benzoate (3ah) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2h (16.6 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:4) furnished 3ah 

(21.1 mg, 65% yield, 93% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 8.30-8.22 (m, 4H), 7.04-6.92 (m, 1H), 6.87 (s, 2H), 6.21 (ddd, J = 

17.2, 10.6, 4.3 Hz, 1H), 5.29 (d, J = 10.6 Hz, 1H), 5.20 (d, J = 17.2 Hz, 1H), 2.48 (s, 6H), 2.26 (s, 

3H).  

13C NMR (75 MHz, CDCl3) δ 163.9, 150.6, 138.2, 137.2, 135.8, 135.0, 131.1, 130.9, 130.1, 123.7, 

117.1, 74.8, 21.0, 20.7. 

HRMS (ESI) calculated for C19H19NNaO4 [M+Na]+: 348.1206, found: 348.1200. 

Optical Rotation: [α]D
31 = -2.1 (c = 0.1, CHCl3, 93% ee). 
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HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak OJ 

column (hexane/iPrOH = 97:3), flow rate: 1.0 mL/min, λ= 234 nm, tR(major) = 6.13 min, tR (minor) 

= 5.60 min. 93% ee. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-(2E)-2-butenoate (3ai) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2i (8.6 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ai 

(19.3 mg, 79% yield, 99% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.10-6.91 (m, 1H), 6.82 (s, 2H), 6.74 (dt, J = 4.1, 2.0 Hz, 1H), 6.09 

(ddd, J = 17.2, 10.6, 4.3 Hz, 1H), 5.88 (dd, J = 15.5, 1.7 Hz, 1H), 5.24-5.12 (m, 1H), 5.13-5.02 (m, 

1H), 2.40 (s, 6H), 2.24 (s, 3H), 1.87 (dd, J = 6.9, 1.6 Hz, 3H).  

13C NMR (100 MHz, CDCl3) δ 165.7, 145.0, 137.6, 137.2, 135.6, 131.9, 129.9, 122.8, 116.0, 72.74, 

21.0, 20.7, 18.2. 

HRMS (ESI) calculated for C16H20NaO2 [M+Na]+: 267.1356, found: 267.1360. 

Optical Rotation: [α]D
31 = -21.0 (c = 0.2, CHCl3, 99% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak OJ-H 

column (hexane/iPrOH = 99:1), flow rate: 0.6 mL/min, λ= 225 nm, tR(major) = 10.13 min, tR (minor) 

= 8.83 min. ee = 99%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-(2E)-3-phenyl-2-acrylate (3aj) 
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The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2j (14.8 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3aj 

(21.8 mg, 71% yield, 98% ee) as colorless oil. 

 1H NMR (300 MHz, CDCl3) δ 7.69 (d, J = 16.0 Hz, 1H), 7.52-7.41 (m, 2H), 7.38-7.36 (m, 3H), 

6.89-6.70 (m, 3H), 6.47 (dd, J = 16.0, 0.5 Hz, 1H), 6.20-6.09 (m, 1H), 5.29-5.01 (m, 2H), 2.44 (s, 

6H), 2.25 (s, 3H).  

13C NMR (75 MHz, CDCl3) δ 166.2, 145.2, 137.7, 137.2, 135.6, 134.5, 131.9, 130.4, 129.9, 129.0, 

128.2, 118.2, 116.3, 73.2, 21.0, 20.7. 

HRMS (ESI) m/z calculated for C21H22NaO2 [M+Na]+: 329.1512, found: 329.1507. 

Optical Rotation: [α]D
31 = -15.0 (c = 0.1, CHCl3, 98% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IE 

column (hexane/iPrOH = 90:10, flow rate: 1.0 mL/min, λ= 234 nm, tR(major) = 5.33 min, tR (minor) 

= 5.79 min. ee = 98%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-acetate(3ak) 

 

The title compound was prepared from 1a (106.0 mg, 0.6 mmol, 3 eq.) and 2k (12.0 mg, 0.2 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:15) furnished 3ak 

(33.1 mg, 76% yield, 99% ee) as colorless oil. The NMR data is consistant with the reported 

literature.[1] 
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1H NMR (300 MHz, CDCl3) δ 6.83 (s, 2H), 6.69 (dt, J = 4.2, 2.0 Hz, 1H), 6.06 (ddd, J = 17.2, 

10.6, 4.4 Hz, 1H), 5.17 (ddd, J = 10.6, 2.0, 1.2 Hz, 1H), 5.08 (ddd, J = 17.2, 1.9, 1.2 Hz, 1H), 2.38 

(s, 6H), 2.25 (s, 3H), 2.08 (s, 3H). 

13C NMR (75 MHz, CDCl3) δ 170.2, 137.7, 137.2, 135.5, 131.8, 129.9, 116.2, 73.0, 21.2, 21.0, 

20.6. 

Optical Rotation: [α]D
31 = -16.0 (c = 0.4, CHCl3, 99% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak ID 

column (hexane/iPrOH = 99:1), flow rate: 0.8 mL/min, λ= 224 nm, tR(major) = 5.94 min, tR (minor) 

= 7.73 min. ee = 99%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-4-butenoate (3al) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2l (8.6 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:15) furnished 3al 

(17.6 mg, 72% yield, 96% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 6.83 (s, 2H), 6.71 (dt, J = 4.2, 2.0 Hz, 1H), 6.06 (ddd, J = 17.3, 10.6, 

4.4 Hz, 1H), 5.98-5.84 (m, 1H), 5.21-4.94 (m, 4H), 3.24-3.00 (m, 2H), 2.38 (s, 6H), 2.25 (s, 3H).  

13C NMR (100 MHz, CDCl3) δ 170.7, 137.8, 137.2, 135.4, 131.7, 130.3, 129.9, 118.8, 116.2, 73.26, 

39.4, 21.0, 20.6. 

HRMS (ESI) calculated for C16H24NO2 [M+NH4]+: 262.1802, found: 262.1795. 

Optical Rotation: [α]D
31 = -27. 1 (c = 0.1, CHCl3, 96% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak ID 

column (hexane/iPrOH = 99:1), flow rate: 1.0 mL/min, λ= 224 nm, tR(major) = 4.24 min, tR (minor) 

= 4.99 min. ee = 96%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-2-cyclopropaneformate (3am) 
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The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2m (8.6 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3am 

(19.7 mg, 81% yield, >99% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 6.83 (s, 2H), 6.69 (dt, J = 4.1, 2.0 Hz, 1H), 6.07 (ddd, J = 17.2, 10.6, 

4.3 Hz, 1H), 5.24-5.14 (m, 1H), 5.14-4.95 (m, 1H), 2.39 (s, 6H), 2.25 (s, 3H), 1.65 (ddd, J = 16.0, 

10.3, 6.2 Hz, 1H), 1.09-0.92 (m, 2H), 0.89-0.78 (m, 2H). 

13C NMR (100 MHz, CDCl3) δ 174.1, 137.6, 137.2, 135.6, 131.9, 129.9, 116.0, 73.0, 21.0, 20.6, 

13.1, 8.6, 8.6. 

HRMS (ESI) calculated for C16H20NaO2 [M+Na]+: 267.1356, found: 267.1360. 

Optical Rotation: [α]D
31 = -18.0 (c = 0.15, CHCl3, >99% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak ID 

column (hexane/iPrOH = 99:1), flow rate: 1.0 mL/min, λ= 224 nm, tR(major) = 4.09 min, tR (minor) 

= 5.50 min. ee > 99%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-2-phenoxylacetate (3an) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2n (15.2 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:8) furnished 3an 

(23.7 mg, 76% yield, 95% ee) as colorless oil.  

1H NMR (300 MHz, CDCl3) δ 7.35-7.17 (m, 1H), 7.04-6.74 (m, 3H), 6.15-5.88 (m, 1H), 5.28-5.03 
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(m, 1H), 4.73-4.47 (m, 1H), 2.35 (s, 3H), 2.25 (s, 1H).  

13C NMR (75 MHz, CDCl3) δ 168.3, 157.9, 138.0, 137.3, 134.9, 131.2, 129.9, 129.7, 121.8, 116.8, 

114.7, 74.1, 65.4, 21.0, 20.6. 

HRMS (ESI) calculated for C20H22NaO3 [M+Na]+: 333.1461, found: 333.1458. 

Optical Rotation: [α]D
31 = -39.4 (c = 0.2, CHCl3, 95% ee). 

HPLC: Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 1.0 mL/min, λ= 225 nm, 

tR(major) = 5.37 min, tR (minor) = 4.99 min. ee = 95%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-2-L-(tert-butoxycarbonylamino)-2-

benzeneacetate (3ao) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2o (25.1 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:4) furnished 3ao 

(26.1 mg, 64% yield) as colorless oil. Dr = 10:1, determined by crude 1H NMR. The major isomer:  

1H NMR (400 MHz, CDCl3) δ 7.29-7.09 (m, 5H), 6.69 (s, 2H), 6.66-6.57 (m, 1H), 6.04 (ddd, J = 

17.2, 10.6, 4.3 Hz, 1H), 5.49 (d, J = 7.5 Hz, 1H, -NHBoc), 5.38 (d, J = 7.5 Hz, 1H), 5.21-5.12 (m, 

1H), 5.10-4.96 (m, 1H), 2.20 (s, 3H), 2.06 (s, 6H), 1.41 (s, 9H).  

13C NMR (75 MHz, CDCl3) δ 170.2, 154.9, 137.5, 137.1, 134.8, 130.7, 129.6, 128.8, 128.3, 127.4, 

127.1, 116.5, 80.1, 74.82, 57.7, 28.3, 20.9, 20.0. 

HRMS (ESI) calculated for C25H31NNaO4 [M+Na]+: 432.2145, found: 432.2145. 

Optical Rotation: [α]D
31 = -72.1 (c = 0.2, CHCl3). 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-2-L-(tert-butoxycarbonylamino)-2-cyclohexyl 

acetate (3ap) 
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The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2p (25.7 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:4) furnished 3ap 

(22.0 mg, 53% yield) as yellow oil. Dr > 19:1, determined by crude 1H NMR.  

1H NMR (400 MHz, CDCl3) δ 6.81 (s, 2H), 6.72-6.61 (m, 1H), 6.09 (ddd, J = 17.2, 10.7, 4.2 Hz, 

1H), 5.20 (d, J = 10.7 Hz, 1H), 5.13-5.05 (m, 1H), 4.98 (d, J = 9.3 Hz, 1H), 4.32 (dd, J = 9.4, 4.7 

Hz, 1H), 2.39 (s, 6H), 2.24 (s, 3H), 1.85-1.58 (m, 4H), 1.43 (s, 9H), 1.26-0.99 (m, 6H), 0.92-0.84 

(m, 1H).  

13C NMR (100 MHz, CDCl3) δ 171.8, 155.8, 137.8, 137.2, 135.3, 131.4, 129.8, 116.5, 79.8, 74.12, 

58.32, 41.0, 29.6, 28.4, 27.4, 26.2, 25.97, 25.96, 21.0, 20.6. 

HRMS (ESI) calculated for C25H37NNaO4 [M+Na]+: 438.2615, found: 438.2613. 

Optical Rotation: [α]D
31 = -176.2 (c = 0.3, CHCl3). 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-2-L-(tert-butoxycarbonylamino)-4-methyl-

valerate(3aq) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2q (23.0 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:5) furnished 3aq 

(19.4 mg, 50% yield) as yellow oil. Dr > 19:1, determined by crude 1H NMR.  
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1H NMR (400 MHz, CDCl3) δ 6.82 (s, 1H), 6.72 (s, 1H), 6.07 (ddd, J = 17.3, 10.6, 4.2 Hz, 1H), 

5.19 (d, J = 10.6 Hz, 1H), 5.09 (d, J = 17.3 Hz, 1H), 4.87 (d, J = 8.9 Hz, 1H), 4.39 (td, J = 9.3, 4.5 

Hz, 1H), 2.38 (s, 3H), 2.25 (s, 2H), 1.70 – 1.48 (m, 1H), 1.43 (s, 4H), 0.91 (d, J = 6.4 Hz, 2H), 0.86 

(d, J = 6.5 Hz, 2H). 13C NMR (75 MHz, CDCl3) δ 172.8, 155.5, 137.8, 137.2, 135.3, 131.3, 129.9, 

116.5, 79.9, 73.9, 52.3, 41.8, 28.4, 24.8, 23.1, 21.9, 21.0, 20.6. 

HRMS (ESI) calculated for C23H35NNaO4 [M+Na]+: 412.2458, found: 412.2454. 

Optical Rotation: [α]D
31 = -107. 1 (c = 0.2, CHCl3). 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-adapalene ester(3ar) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2r (41.1 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:5) furnished 3ar 

(30.8 mg, 54% yield, 99% ee) as yellow oil. 

1H NMR (400 MHz, CDCl3) δ 8.63 (s, 1H), 8.09 (dd, J = 8.6, 1.5 Hz, 1H), 8.02-7.95 (m, 2H), 7.90 

(d, J = 8.7 Hz, 1H), 7.79 (dd, J = 8.5, 1.6 Hz, 1H), 7.59 (d, J = 2.2 Hz, 1H), 7.54 (dd, J = 8.4, 2.2 

Hz, 1H), 6.99 (d, J = 8.5 Hz, 2H), 6.87 (s, 2H), 6.26 (ddd, J = 17.2, 10.6, 4.2 Hz, 1H), 5.33-5.06 (m, 

2H), 3.90 (s, 3H), 2.53 (s, 6H), 2.26 (s, 3H), 2.18 (s, 6H), 2.10 (s, 3H), 1.80 (s, 6H). 

13C NMR (100 MHz, CDCl3) δ 166.0, 159.0, 141.5, 139.1, 137.8, 137.3, 136.1, 135.7, 132.7, 131.9, 

131.4, 131.1, 130.0, 129.9, 128.4, 127.2, 126.6, 126.1, 125.9, 125.8, 124.9, 116.4, 112.2, 73.7, 55.3, 

40.7, 37.34, 37.26, 29.8, 29.2, 21.0, 20.8. 

HRMS (ESI) m/z calculated for C40H42NaO3 [M+Na]+: 593.3026, found: 593.3008. 

Optical Rotation: [α]D
31 = -101.8 (c = 0.1, CHCl3, 99% ee). 
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HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak ID 

column (hexane/iPrOH = 90:10, flow rate: 1.0 mL/min, λ= 254 nm, tR(major) = 5.67 min, tR (minor) 

= 7.21 min. ee = 99%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-4-(N, N)-dipropylsulfonamido Benzoate (3as) 

 

The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2s (28.5 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:5) furnished 3as 

(32.8 mg, 74% yield, 86% ee) as yellow oil.  

1H NMR (300 MHz, CDCl3) δ 8.18 (d, J = 7.5 Hz, 2H), 7.87 (d, J = 7.6 Hz, 2H), 6.96 (dd, J = 3.7, 

1.5 Hz, 1H), 6.86 (s, 2H), 6.21-6.17 (m, 1H), 5.30-5.25 (m, 1H), 5.24-5.15 (m, 1H), 3.17-3.03 (m, 

4H), 2.48 (s, 6H), 2.25 (s, 3H), 1.68-1.47 (m, 4H), 0.86 (td, J = 7.3, 0.7 Hz, 6H).  

13C NMR (75 MHz, CDCl3) δ 164.4, 144.4, 138.0, 137.2, 135.2, 133.7, 131.3, 130.4, 130.0, 127.1, 

116.8, 74.3, 50.0, 22.0, 21.0, 20.7, 11.3. 

HRMS (ESI) m/z calculated for C25H33NNaO4S [M+Na]+: 466.2023, found: 466.2019. 

Optical Rotation: [α]D
31 = -48.0 (c = 0.3, CHCl3, 86% ee). 

HPLC: Daicel Chiralpak OD-H column (hexane/iPrOH = 90:10, flow rate: 1.0 mL/min, λ= 254 nm, 

tR(major) = 5.46 min, tR (minor) = 6.76 min. ee = 86%. 

(1S)-1-(2,4,6-Trimethylphenyl)-prop-2-en-1-yl-(2R)-2-(5-methoxyl-2-naphthyl)-propionate 

(3at) 
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The title compound was prepared from 1a (53.0 mg, 0.3 mmol, 3 eq.) and 2at (23.0 mg, 0.1 mmol, 

1eq.) via general procedure. Purified by preparative TLC (eluent: EtOAc/PE = 1:5) furnished 3at 

(26.8 mg, 69% yield) as yellow oil. Dr > 19:1, determined by crude 1H NMR.  

1H NMR (300 MHz, CDCl3) δ 7.62 (d, J = 8.5 Hz, 1H), 7.55 (d, J = 8.7 Hz, 1H), 7.45-7.44 (m, 1H), 

7.27 (dd, J = 8.5, 1.8 Hz, 1H), 7.13-7.07 (m, 2H), 6.70-6.62 (m, 3H), 6.03 (ddd, J = 17.3, 10.6, 4.4 

Hz, 1H), 5.16-4.98 (m, 2H), 3.96-3.79 (m, 1H), 3.89 (s, 3H), 2.20 (s, 3H), 2.16 (s, 6H), 1.56 (d, J = 

7.2 Hz, 3H). 

13C NMR (75 MHz, CDCl3) δ 173.7, 157.6, 137.4, 137.2, 135.7, 135.4, 133.7, 131.5, 129.7, 129.4, 

129.0, 127.2, 126.4, 126.0, 118.9, 116.1, 105.6, 73.6, 55.3, 45.8, 20.9, 20.3, 18.8. 

HRMS (ESI) m/z calculated for C26H28NaO3 [M+Na]+: 411.1931, found: 411.1926. 

Optical Rotation: [α]D
31 = -158.0 (c = 0.1, CHCl3). 

(1S)-1-Phenylprop-2-en-1-yl-1-naphthaleneacetate (3ba) 

 

The title compound was prepared from 1b (40.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ba (10.9 mg, 

36% yield, 96% ee) as colorless oil. 
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1H NMR (400 MHz, CDCl3) δ 8.01-7.90 (m, 1H), 7.89-7.82 (m, 1H), 7.79 (dd, J = 6.9, 2.3 Hz, 1H), 

7.53-7.38 (m, 4H), 7.32-7.17 (m, 5H), 6.26 (d, J = 5.8 Hz, 1H), 5.93 (ddd, J = 17.2, 10.3, 5.9 Hz, 

1H), 5.16 (dd, J = 9.7, 6.3 Hz, 2H), 4.13 (s, 2H).  

13C NMR (75 MHz, CDCl3) δ 170.6, 138.8, 136.1, 133.9, 132.2, 130.6, 128.8, 128.6, 128.2, 128.1, 

127.2, 126.4, 125.9, 125.6, 124.0, 117.1, 76.7, 39.5. 

HRMS (ESI) m/z calculated for C21H22NO2 [M+NH4]+: 320.1645, found: 320.1641. 

Optical Rotation: [α]D
31 = -15.0 (c = 0.3, CHCl3, 96% ee). 

HPLC: Daicel Chiralpak OD-H column (hexane/iPrOH = 98:2, flow rate: 1.0 mL/min, λ= 224 nm, 

tR(major) = 12.11 min, tR (minor) = 9.83 min. ee = 96%. 

(1S)-1-(2-Methylphenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ca) 

 

The title compound was prepared from 1c (45.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ca (16.2 mg, 

51% yield, 84% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.99-7.89 (m, 1H), 7.89-7.82 (m, 1H), 7.81-7.75 (m, 1H), 7.50-7.43 

(m, 2H), 7.42-7.35 (m, 2H), 7.20-7.04 (m, 4H), 6.43 (d, J = 5.6 Hz, 1H), 5.90 (ddd, J = 17.1, 10.5, 

5.6 Hz, 1H), 5.13 (dt, J = 10.5, 1.2 Hz, 1H), 5.07 (dt, J = 17.2, 1.3 Hz, 1H), 4.12 (s, 2H), 2.27 (s, 

3H).  

13C NMR (100 MHz, CDCl3) δ 170.6, 136.9, 135.8, 135.5, 133.9, 132.2, 130.6, 128.8, 128.20, 

128.16, 128.07, 126.9, 126.4, 126.2, 125.9, 125.6, 124.0, 117.1, 74.1, 39.5, 19.2. 

HRMS (ESI) calculated for C22H24NO2 [M+NH4]+: 334.1802, found: 334.1797. 

Optical Rotation: [α]D
31 = -47.6 (c = 0.3, CHCl3, 84% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 98:2), flow rate: 1.0 mL/min, λ= 234 nm, tR(major) = 7.38 min, tR (minor) 

= 6.32 min. ee = 84%. 
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(1S)-1-(2-Ethylphenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3da) 

 

The title compound was prepared from 1d (47.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3da (21.0 mg, 

63% yield, 94% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.97-7.89 (m, 1H), 7.88-7.77 (m, 2H), 7.50-7.36 (m, 4H), 7.25-7.07 

(m, 4H), 6.51 (d, J = 5.4 Hz, 1H), 5.93 (ddd, J = 17.1, 10.5, 5.4 Hz, 1H), 5.15-5.04 (m, 2H), 4.22-

3.99 (m, 2H), 2.77-2.52 (m,2H), 1.17 (t, J = 7.6 Hz, 3H).  

13C NMR (100 MHz, CDCl3) δ 170.6, 141.8, 136.3, 136.3, 133.9, 132.2, 130.6, 128.79, 128.75, 

128.32, 128.19, 128.16, 127.32, 126.4, 126.2, 125.9, 125.6, 124.0, 116.9, 73.4, 39.5, 25.5, 15.4. 

HRMS (ESI) calculated for C23H26NO2 [M+NH4]+: 348.1958, found: 348.1954. 

Optical Rotation: [α]D
31 = -81.0 (c = 0.1, CHCl3, 94% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 95:5), flow rate: 1.0 mL/min, λ= 225 nm, tR(major) = 5.32 min, tR (minor) 

= 4.86 min. ee = 94%. 

(1S)-1-(2-biphenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ea) 
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The title compound was prepared from 1e (63.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ea (26.7 mg, 

71% yield, >99% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 8.01-7.94 (m, 1H), 7.93-7.86 (m, 1H), 7.83 (d, J = 7.9 Hz, 1H), 7.57-

7.49 (m, 2H), 7.48-7.19 (m, 11H), 6.34 (d, J = 5.5 Hz, 1H), 5.88 (ddd, J = 16.2, 10.5, 5.4 Hz, 1H), 

5.09 (d, J = 10.5 Hz, 1H), 4.91 (d, J = 17.2 Hz, 1H), 4.11 (d, J = 1.4 Hz, 2H). 13C NMR (100 MHz, 

CDCl3) δ 170.2, 141.5, 140.5, 136.5, 136.4, 133.9, 132.2, 130.6, 130.1, 129.3, 128.8, 128.3, 128.2, 

127.9, 127.7, 127.4, 126.9, 126.4, 125.9, 125.6, 124.0, 116.9, 74.1, 39.4. 

HRMS (ESI) calculated for C27H26NO2 [M+NH4]+: 396.1958, found: 396.1957. 

Optical Rotation: [α]D
31 = -12.0 (c = 0.5, CHCl3, 99% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 95:5), flow rate: 1.0 mL/min, λ= 225 nm, tR(major) = 5.63 min, tR (minor) 

= 5.05 min. ee = 99%. 

(1S)-1-(2-(p-Methoxyl)-biphenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3fa) 

 

The title compound was prepared from 1f (72.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3fa (29.0 mg, 

71% yield, 99% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.94-7.91 (m, 1H), 7.89-7.82 (m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.52-

7.35 (m, 4H), 7.31-7.14 (m, 6H), 6.85 (d, J = 8.6 Hz, 2H), 6.30 (d, J = 5.4 Hz, 1H), 5.85 (ddd, J = 

16.9, 10.5, 5.5 Hz, 1H), 5.05 (d, J = 10.5 Hz, 1H), 4.88 (d, J = 17.2 Hz, 1H), 4.09 (d, J = 15.5 Hz, 

1H), 4.04 (d, J = 15.5 Hz, 1H), 3.79 (s, 3H).  

13C NMR (101 MHz, CDCl3) δ 170.2, 158.9, 141.2, 136.6, 136.4, 133.9, 132.8, 132.2, 130.6, 130.4, 

130.3, 128.8, 128.2, 127.9, 127.5, 127.0, 126.4, 125.9, 125.6, 124.1, 116.9, 113.7, 74.2, 55.4, 39.5. 
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HRMS (ESI) calculated for C28H24NaO3 [M+Na]+: 431.1618, found: 431.1616. 

Optical Rotation: [α]D
31 = -5.9 (c = 0.3, CHCl3, 99% ee). 

HPLC: Daicel Chiralpak OD-H column (hexane/iPrOH = 90:10, flow rate: 1.0 mL/min, λ= 224 nm, 

tR(major) = 9.80 min, tR (minor) = 9.00 min. ee = 99%. 

(1S)-1-(3-phenoxyl-phenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ga) 

 

The title compound was prepared from 1g (68.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ga (21.3 mg, 

54% yield, 96% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 8.00-7.90 (m, 1H), 7.87-7.82 (m, 1H), 7.80-7.76 (m, 1H), 7.50-7.43 

(m, 2H), 7.43-7.37 (m, 2H), 7.35-7.29 (m, 2H), 7.25-7.19 (m, 1H), 7.11 (t, J = 7.4 Hz, 1H), 6.98-

6.91 (m, 4H), 6.90-6.85 (m, 1H), 6.22 (d, J = 5.9 Hz, 1H), 5.89 (ddd, J = 17.3, 10.2, 5.9 Hz, 1H), 

5.20-5.07 (m, 2H), 4.12 (s, 2H).  

13C NMR (100 MHz, CDCl3) δ 170.5, 157.4, 157.1, 140.9, 135.8, 133.9, 132.2, 130.5, 129.9, 128.8, 

128.3, 128.1, 126.5, 125.9, 125.6, 123.9, 123.5, 121.9, 118.9, 118.4, 117.6, 117.4, 76.3, 39.5. 

HRMS (ESI) calculated for C27H26NO3 [M+NH4]+: 412.1907, found: 412.1906. 

Optical Rotation: [α]D
31 = -58.4 (c = 0.2, CHCl3, 96% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 98:2), flow rate: 1.0 mL/min, λ= 234 nm, tR(major) = 12.50 min, tR (minor) 

= 8.63 min. ee = 96%. 

(1S)-1-(4-biphenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ha) 
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The title compound was prepared from 1h (63.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ha (24.1 mg, 

64% yield, 87% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.99-7.91 (m, 1H), 7.90-7.83 (m, 1H), 7.82-7.76 (m, 1H), 7.55 (d, J 

= 7.3 Hz, 2H), 7.51-7.39 (m, 8H), 7.34 (t, J = 7.3 Hz, 1H), 7.27 (d, J = 8.2 Hz, 2H), 6.30 (d, J = 5.8 

Hz, 1H), 6.10-5.84 (m, 1H), 5.32-5.04 (m, 2H), 4.14 (s, 2H).  

13C NMR (101 MHz, CDCl3) δ 170.6, 141.2, 140.8, 137.8, 136.0, 133.9, 132.2, 130.6, 128.9, 128.8, 

128.22, 128.16, 127.6, 127.5, 127.4, 127.2, 126.4, 125.9, 125.6, 124.0, 117.2, 76.5, 39.6. 

HRMS (ESI) calculated for C27H22NaO2 [M+Na]+: 401.1512, found: 401.1505. 

Optical Rotation: [α]D
31 = -33.0 (c = 0.2, CHCl3, 87% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak AD-H 

column (hexane/iPrOH = 99:1), flow rate: 1.0 mL/min, λ= 234 nm, tR(major) = 20.30 min, tR (minor) 

= 14.53 min. ee = 87%. 

(1S)-1-(3,5-dimethyl-phenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ia) 
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The title compound was prepared from 1i (49.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:8) furnished 3ia (16.6 mg, 50% 

yield, 92% ee) as colorless oil. 

1H NMR (300 MHz, CDCl3) δ 8.10-7.92 (m, 1H), 7.90-7.73 (m, 2H), 7.59-7.31 (m, 4H), 6.87 (s, 

1H), 6.76 (s, 2H), 6.18 (d, J = 6.0 Hz, 1H), 5.90 (ddd, J = 17.1, 10.4, 6.0 Hz, 1H), 5.20-5.11 (m, 

2H), 4.12 (s, 2H), 2.21 (s, 6H).  

13C NMR (75 MHz, CDCl3) δ 170.6, 138.8, 138.1, 136.3, 133.9, 132.2, 130.7, 129.8, 128.8, 128.2, 

126.4, 125.9, 125.6, 124.7, 124.1, 116.8, 76.80, 39.6, 21.3. 

HRMS (ESI) calculated for C23H26NO2 [M+NH4]+: 348.1958, found: 348.1954. 

Optical Rotation: [α]D
31 = -33.1 (c = 0.2, CHCl3, 92% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 90:10), flow rate: 1.0 mL/min, λ= 254 nm, tR(major) = 8.57 min, tR (minor) 

= 5.49 min. ee = 92%. 

(1S)-1-(2,6-dimethyl-phenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ja) 

 

The title compound was prepared from 1j (49.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ja (24.7 mg, 

75% yield, 97% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.92-1.89 (m, 1H), 7.87-7.82 (m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.51-

7.33 (m, 4H), 7.08-7.03 (m, 1H), 6.93 (d, J = 7.5 Hz, 2H), 6.73 (dt, J = 4.2, 2.1 Hz, 1H), 5.95 (ddd, 

J = 17.3, 10.6, 4.2 Hz, 1H), 5.07 (ddd, J = 10.7, 2.0, 1.2 Hz, 1H), 4.92 (ddd, J = 17.3, 1.9, 1.2 Hz, 

1H), 4.10 (s, 3H), 2.25 (s, 6H).  

13C NMR (100 MHz, CDCl3) δ 170.8, 137.3, 135.0, 134.4, 133.9, 132.2, 130.6, 129.0, 128.8, 128.18, 

128.16, 128.09, 126.4, 125.9, 125.5, 123.8, 116.3, 73.6, 39.5, 20.5. 

HRMS (ESI) calculated for C23H26NO2 [M+NH4]+: 348.1958, found: 348.1955. 



S27 

 

Optical Rotation: [α]D
31 = -73.2 (c = 0.2, CHCl3, 97% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IA 

column (hexane/iPrOH = 98:2), flow rate: 1.0 mL/min, λ= 225 nm, tR(major) = 5.66 min, tR (minor) 

= 5.19 min. ee = 97%. 

(1S)-1-(2,4,6-Triisopropyl-phenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ka) 

 

The title compound was prepared from 1k (78.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ka (30.4 mg, 

71% yield, 97% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 8.03-7.90 (m, 1H), 7.89-7.83 (m, 1H), 7.83-7.73 (m, 1H), 7.56-7.35 

(m, 4H), 7.06-6.96 (m, 3H), 6.03 (ddd, J = 17.3, 10.7, 3.7 Hz, 1H), 5.16-4.92 (m, 1H), 4.83 (d, J = 

17.3 Hz, 1H), 4.12 (d, J = 15.6 Hz, 1H), 4.06 (d, J = 15.6 Hz, 1H), 3.46-3.22 (m, 2H), 2.87 (dt, J = 

13.8, 6.9 Hz, 1H), 1.25 (d, J = 6.9 Hz, 6H), 1.17 (d, J = 6.8 Hz, 12H).  

13C NMR (100 MHz, CDCl3) δ 171.1, 148.9, 137.8, 134.0, 132.2, 130.6, 129.6, 128.8, 128.3, 128.2, 

126.4, 125.9, 125.6, 123.9, 116.2, 72.1, 39.7, 34.3, 29.8, 25.2, 24.1, 23.9. 

HRMS (ESI) calculated for C30H36NaO2 [M+Na]+: 451.2608, found: 451.2598. 

Optical Rotation: [α]D
31 = -78.1 (c = 0.25, CHCl3, 97% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak OD-H 

column (hexane/iPrOH = 99:1), flow rate: 1.0 mL/min, λ= 224 nm, tR(major) = 5.98 min, tR (minor) 

= 5.09 min. ee = 97%. 

(1S)-1-(2,3,4,5,6-Pentamethyl-phenyl)-prop-2-en-1-yl-1-naphthaleneacetate (3la) 
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The title compound was prepared from 1l (61.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:8) furnished 3la (21.5 mg, 58% 

yield, 94% ee) as colorless oil. 

1H NMR (300 MHz, CDCl3) δ 8.03-7.69 (m, 3H), 7.55-7.29 (m, 4H), 6.89 (dt, J = 4.2, 2.2 Hz, 1H), 

5.99 (ddd, J = 17.3, 10.6, 4.1 Hz, 1H), 5.05 (ddd, J = 10.6, 2.2, 1.3 Hz, 1H), 4.90 (ddd, J = 17.3, 2.1, 

1.3 Hz, 1H), 4.07 (s, 2H), 2.21 (s, 3H), 2.15 (s, 6H), 2.14 (s, 6H).  

13C NMR (75 MHz, CDCl3) δ 170.9, 136.3, 135.2, 133.9, 133.2, 132.9, 132.3, 132.2, 130.8, 128.8, 

128.2, 128.1, 126.3, 125.8, 125.5, 123.9, 116.1, 74.4, 39.6, 17.3, 17.2, 16.8. 

HRMS (ESI) calculated for C26H28NaO2 [M+Na]+: 395.1982, found: 395.1975. 

Optical Rotation: [α]D
31 = -44.2 (c = 0.1, CHCl3, 94% ee). 

HPLC: Daicel Chiralpak ID column (hexane/iPrOH = 99:1, flow rate: 1.0 mL/min, λ= 224 nm, 

tR(major) = 6.63 min, tR (minor) = 5.79 min. ee = 94%. 

(1S)-1-(1-naphthyl)-prop-2-en-1-yl-1-naphthaleneacetate (3ma) 

 

The title compound was prepared from 1m (55.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3ma (24.3 mg, 

69% yield, 95% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.93 (dd, J = 17.4, 8.4 Hz, 2H), 7.87-7.72 (m, 4H), 7.49-7.30 (m, 
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8H), 6.96 (d, J = 5.2 Hz, 1H), 6.09 (ddd, J = 17.1, 10.6, 5.3 Hz, 1H), 5.19-5.12 (m, 2H), 4.14 (s, 

2H).  

13C NMR (100 MHz, CDCl3) δ 170.7, 135.8, 134.4, 134.0, 133.9, 132.2, 130.7, 130.5, 129.1, 128.85, 

128.78, 128.22, 126.42, 126.33, 125.89, 125.82, 125.60, 125.56, 125.30, 123.98, 117.4, 74.5, 39.5. 

HRMS (ESI) calculated for C25H20NaO2 [M+Na]+: 375.1356, found: 375.1355. 

Optical Rotation: [α]D
31 = -73.1 (c = 0.1, CHCl3, 87% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 90:10), flow rate: 1.0 mL/min, λ= 254 nm, tR(major) = 8.97 min, tR (minor) 

= 6.82 min. ee = 87%. 

(1S)-1-(2-naphthyl)-prop-2-en-1-yl-1-naphthaleneacetate (3na) 

 

The title compound was prepared from 1n (55.0 mg, 0.3 mmol, 3 eq.) and 2a (18.6 mg, 0.1 mmol, 

1eq.) via general procedure. Preparative TLC (eluent: EtOAc/PE = 1:10) furnished 3na (24.2 mg, 

69% yield, 95% ee) as colorless oil. 

1H NMR (400 MHz, CDCl3) δ 7.96 (d, J = 8.1 Hz, 1H), 7.88-7.84 (m, 1H), 7.82-7.70 (m, 3H), 7.69-

7.64 (m, 1H), 7.60 (s, 1H), 7.51-7.38 (m, 6H), 7.29 (dd, J = 8.5, 1.6 Hz, 1H), 6.42 (d, J = 5.8 Hz, 

1H), 6.06-5.89 (m, 1H), 5.23-5.16 (m, 2H), 4.15 (s, 2H).  

13C NMR (100 MHz, CDCl3) δ 170.6, 136.12, 136.07, 133.9, 133.19, 133.15, 132.2, 130.6, 128.8, 

128.4, 128.23, 128.19, 127.74, 126.5, 126.3, 126.1, 125.9, 125.6, 124.9, 124.0, 117.4, 76.8, 39.6. 

HRMS (ESI) calculated for C25H20NaO2 [M+Na]+: 375.1356, found: 375.1355. 

Optical Rotation: [α]D
31 = -45.0 (c = 0.2, CHCl3, 95% ee). 

HPLC: The enantiomeric excess was determined by HPLC analysis on a Daicel Chiralpak IC 

column (hexane/iPrOH = 90:10), flow rate: 1.0 mL/min, λ= 254 nm, tR(major) = 9.72 min, tR (minor) 

= 6.55 min. ee = 95%. 
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Further applications: 

The synthesis of compound 7 

 

 

A flame dried round bottom flask was cooled to rt. and charged with [Ir(cod) Cl]2 (26 mg, 40 μmol, 

4 mol %) and (S)-L1 (80.0 mg, 160 μmol, 16 mol %). The flask backfilled with argon gas three 

times. To the flask was added distilled CH2Cl2 (10.0 mL), and stirred at rt. for 10 min. The allylic 

alcohols 1b (670.0 mg, 5 mmol, 5.0 equiv), carboxylic acids 2l (86 mg, 1 mmol, 1.0 equiv.), 4AMS 

(400 mg) and HBr (40wt.% in water; 240 mg, 1.2 mmol, 120 mol%) were added. The flask was 

sealed and stirred at rt. for 48 h. Later, the solution was quenched with aq. NaHCO3 (50 mL) and 

extracted with CH2Cl2 (3* 50mL). The organic layer was dried over Na2SO4 and concentrated by 

rotary evaporation. The crude product was fast purified by preparative TLC (eluent: EtOAc/PE = 

1:10) to afford the ester 6.  

   Follow the reported method: The ester 6 was all dissolved in toluene (5.0 mL) which was 

preheated to 80 °C, the Grubbs II (5 mol %) was added. After the substrate was fully consumed 

(monited by TLC, approx. 12 h), the Et3SiH (17 μL, 0.1 mmol, 0.2 eq.) was added, and the solution 

was heated to 110 oC for 6 h. the solvent were evaporated, and the residue was purified by 

chromatography on silica (eluent: hexane:EA = 3:1) to give lactone 7 (66.2 mg, 38% over yield 

from 2l) as a powder. The 1NMR is consistant with those reported literatures.[3][4] 

1H NMR (300 MHz, CDCl3) δ 7.60-7.26 (m, 5H), 6.97 (ddd, J = 9.6, 5.1, 3.3 Hz, 1H), 6.21-5.91 

(m, 1H), 5.45 (dd, J = 10.2, 5.7 Hz, 1H), 2.77-2.43 (m, 2H). 

13C NMR (75 MHz, CDCl3) δ 164.2, 145.0, 138.6, 128.8, 128.7, 126.2, 121.8, 79.4, 31.82. 
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Optical Rotation: [α]D
31 = - 227.0 (c = 0.2 in CHCl3, 97% ee); and the Ref. [4]: [α]D

26 = -210 (c = 

0.755, CHCl3, 92% ee) 

HPLC: Daicel Chiralpak OD-H column (hexane/iPrOH = 90:10, flow rate: 1.0 mL/min, λ= 225 nm, 

tR(major) = 17.28 min, tR (minor) = 20.82 min. ee = 97%. 

 

Reference 

[1] A. Serra-Muns, A. Guérinot, S. Reymond, J. Cossy, Chem. Commun., 2010, 46, 4178. 

[2] B. Schmidt, O. Kunz, Synlett 2012, 23, 851. 

[3] H.-J. Zhang, L. Yin, J. Am. Chem. Soc. 2018, 140, 12270. 

[4] A. Padarti, H. Han, Org. Lett. 2018, 20, 1448 
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HPLC Chromatograms 

Racemic sample 3aa: HPLC (Daicel Chiralpak OD-H column (hexane/iPrOH = 99:1, flow 

rate: 1.0 mL/min, λ= 254 nm) 

 
Enantioenriched sample 3aa: 
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Racemic sample 3ab: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 254 nm) 

 
 

Enantioenriched sample 3ab: 
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Racemic sample 3ac: HPLC (Daicel Chiralpak AD-H column (hexane/iPrOH = 99:1, flow rate: 

1.0 mL/min, λ= 234 nm) 

 

 

Enantioenriched sample 3ac: 
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Racemic sample 3ad: HPLC (Daicel Chiralpak IE column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 225 nm) 

 

Enantioenriched sample 3ad: 
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Racemic sample 3ae: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3ae: 
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Racemic sample 3af: HPLC (Daicel Chiralpak AD-H column (hexane/iPrOH = 99:1, flow rate: 

1.0 mL/min, λ= 234 nm) 

 

Enantioenriched sample 3af: 

 



S38 

 

Racemic sample 3ag: HPLC (Daicel Chiralpak AD-H column (hexane/iPrOH = 99:1, flow 

rate: 1.0 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3ag: 
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Racemic sample 3ah: HPLC (Daicel Chiralpak OJ column (hexane/iPrOH = 98:2, flow rate: 

1.0 mL/min, λ= 254 nm) 

 
 

Enantioenriched sample 3ah: 

 
 



S40 

 

Racemic sample 3ai: HPLC (Daicel Chiralpak OJ-H column (hexane/iPrOH = 99:1, flow rate: 

0. 6 mL/min, λ= 225 nm) 

 
 

Enantioenriched sample 3ai: 
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Racemic sample 3aj: HPLC (Daicel Chiralpak IE column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 234 nm) 

 

 

Enantioenriched sample 3aj: 
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Racemic sample 3ak: HPLC (Daicel Chiralpak ID column (hexane/iPrOH = 99:1, flow rate: 

0.8 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3ak: 
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Racemic sample 3al: HPLC (Daicel Chiralpak ID column (hexane/iPrOH = 99:1, flow rate: 

1.0 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3al: 
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Racemic sample 3am: HPLC (Daicel Chiralpak ID column (hexane/iPrOH = 99:1, flow rate: 

1.0 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3am: 
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Racemic sample 3an: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 225 nm) 

 
 

Enantioenriched sample 3an: 
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Racemic sample 3ar: HPLC (Daicel Chiralpak ID column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 254 nm) 

 

 

Enantioenriched sample 3ar 
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Racemic sample 3as: HPLC (Daicel Chiralpak OD-H column (hexane/iPrOH = 90:10, flow 

rate: 1.0 mL/min, λ= 254 nm) 

 

Enantioenriched sample 3as 
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Racemic sample 3ba: HPLC (Daicel Chiralpak OD-H column (hexane/iPrOH = 98:2, flow 

rate: 1.0 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3ba 
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Racemic sample 3ca: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 98:2, flow rate: 

1.0 mL/min, λ= 234 nm) 

 

Enantioenriched sample 3ca 
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Racemic sample 3da: HPLC: Daicel Chiralpak IC column (hexane/iPrOH = 95:5, flow rate: 

1.0 mL/min, λ= 225 nm) 

 

 

Enantioenriched sample 3da 
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Racemic sample 3ea: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 95:5, flow rate: 

1.0 mL/min, λ= 225 nm) 

 
 

Enantioenriched sample 3ea 
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Racemic sample 3fa: HPLC (Daicel Chiralpak OD-H column (hexane/iPrOH = 90:10, flow 

rate: 1.0 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3fa 
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Racemic sample 3ga: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 98:2, flow rate: 

1.0 mL/min, λ= 234 nm) 

 

 

Enantioenriched sample 3ga 
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Racemic sample 3ha: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 234 nm) 

 

 

Enantioenriched sample 3ha 
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Racemic sample 3ia: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 254 nm) 

 

 

Enantioenriched sample 3ia 
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Racemic sample 3ja: HPLC (Daicel Chiralpak IA column (hexane/iPrOH = 98:2, flow rate: 

1.0 mL/min, λ= 225 nm) 

 

 

Enantioenriched sample 3ja 
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Racemic sample 3ka: HPLC (Daicel Chiralpak OD-H column (hexane/iPrOH = 99:1, flow 

rate: 1.0 mL/min, λ= 224 nm) 

 

 

Enantioenriched sample 3ka 
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Racemic sample 3la: HPLC (Daicel Chiralpak ID column (hexane/iPrOH = 99:1, flow rate: 

1.0 mL/min, λ= 225 nm) 

 

 

Enantioenriched sample 3la 
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Racemic sample 3ma: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 254 nm) 

 
 

Enantioenriched sample 3ma 
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Racemic sample 3na: HPLC (Daicel Chiralpak IC column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 254 nm) 

 

 

Enantioenriched sample 3na 
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Racemic sample 7: HPLC (Daicel Chiralpak OD column (hexane/iPrOH = 90:10, flow rate: 

1.0 mL/min, λ= 224 nm) 

 
 

Enantioenriched sample 7 
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