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A: General Information  

Unless otherwise noted, all reagents and solvents were purchased from 

commercial suppliers, used without further purification and the workup 

was carried out in air. The reactions and manipulations were performed 

under an atmosphere of argon by using standard Schlenk techniques and 

Drybox (Mikrouna, Supper 1220/750). Anhydrous DCE (Dichloroethane) 

was distilled from calcium hydride and stored under argon. All 

commercially available reagents were obtained from commercial suppliers 

and used without further purification. All catalytic experiments were 

carried out using standard techniques. Chromatography was carried out 

over silica gel (Innochem 200– 300 mesh) and TLC was performed using 

silica gel 60 F254 (Merck) plates. 1H NMR (400 MHz) and 13C NMR (100 

MHz) spectra were recorded on a Bruker NMR spectrometer in CDCl3 

using TMS as an internal reference with chemical shift values reported in 

ppm. Abbreviations used in the NMR follow-up experiments: s, singlet; d, 

doublet; t, triplet; q, quartet; m, multiplet. The enantioselective excesses 

were determined by Agilent 1260 Series HPLC using Daicel OD-H chiral 

columns eluted with a mixture of isopropyl alcohol and hexane or chiral 

GC Analysis on GC column (CP-Chirasil-V-Val for Optical Isomers 25m 

0.25mm 0.12μm P/N: CP7495).   
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B: Procedure for the Reactions 

 

RhCl3·nH2O (5.4 mg, 0.01 mmol), (R,R)-QuinoxP* (4.0 mg, 0.012 mmol) 

and 1 mL 1,2-dichloroethane were added to a Schlenk tube under argon 

atmosphere. The resulting solution was stirred at 1000 revolutions per 

minute at room temperature for 30 minutes, then Cu(OTf)2 (7.3 mg, 0.02 

mmol) was added and stirred for additional 10 min. Zinc powder (39 mg, 

0.6 mmol) was added to the above mixture. And 1a (43.8 mg, 0.2 mmol) 

in 1,2-dichloroethane (1.0 mL) was added to the above mixture. After the 

addition of H2O (36 μL, 2 mmol), the mixture was stirred at 70 °C by an 

oil bath under argon atmosphere with TLC monitoring and liquid quality 

detection until the complete consumption of 1a. The residue was purified 

by chromatography on a silica gel column to afford the desired product 2a 

(42.4 mg, 96% yield) 

 

RhCl3·nH2O (10.8 mg, 0.02 mmol), (R,R)-QuinoxP* (8.0mg, 0.024 mmol) 

and 1 mL 1,2-dichloroethane were added to a Schlenk tube under argon 

atmosphere. The resulting solution was stirred at 1000 revolutions per 

minute at room temperature for 30 minutes, then Cu(OTf)2 (14.6 mg, 0.02 

mmol) was added and stirred for additional 10 min. Zinc powder (39 mg, 
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0.6 mmol) was added to the above mixture. And 1l (55.4 mg, 0.2 mmol) in 

1,2-dichloroethane (1.0 mL) was added to the above mixture. After the 

addition of H2O (36 μL, 2 mmol), the mixture was stirred at 70 °C by an 

oil bath under argon atmosphere with TLC monitoring and liquid quality 

detection until the complete consumption of 1l. The residue was purified 

by chromatography on a silica gel column to afford the desired product 2l 

(50.2 mg, 90% yield) 

 

 

RhCl3·nH2O (5.4 mg, 0.01 mmol), (R,R)-QuinoxP* (4.0 mg, 0.012 mmol) 

and 1.0 mL 1,2-dichloroethane were added to a Schlenk tube under argon 

atmosphere. The resulting solution was stirred at 1000 revolutions per 

minute at room temperature for 30 minutes, then Cu(OTf)2 (7.3 mg, 0.02 

mmol) was added and stirred for additional 10 min. Zinc powder (39 mg, 

0.6 mmol) was added to the above mixture. And 1a’ (44 mg, 0.2 mmol) in 

1,2-dichloroethane (1.0 mL) was added to the above mixture. After the 

addition of D2O (40 μL, 2 mmol), the mixture was stirred at 70 °C by an 

oil bath under argon atmosphere with TLC monitoring and liquid quality 

detection until the complete consumption of 1a’. The residue was purified 

by chromatography on a silica gel column to afford the desired product 2a’ 

(40 mg, 90% yield) 
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After 2a (221mg) was added to the round bottom flask, 4N H2SO4 reflux 

was added and reflux by heated with an oil bath overnight, and LCMS was 

used to detect the reaction. After completion, the mixture was neutralized 

to PH 5.5 with 4 N NaOH and concentrated. After adding concentrated 

NaOH, the slurry was stirred for a while and filtrated. Then the filtrate was 

concentrated to afford 3a with 85% yield (140.2 mg) and retained ee 

(determined by the 2a). 

C: Characterization Data of Products 

2a 

(R)-2-Acetamido-3-phenylpropionic acid methyl ester (2a)[1] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 42.4 mg, 96% yield, 91% ee, [𝛼]𝐷
20 = −100 

(c 1.1, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.36 (d, J = 7.8 Hz, 1H), 

7.24 (dd, J = 25.2, 7.1 Hz, 5H), 4.43 (dt, J = 9.7, 5.0 Hz, 1H), 3.58 (s, 3H), 

2.93 (ddd, J = 57.1, 13.9, 7.6 Hz, 2H), 1.78 (s, 3H). 13C{1H} NMR (101 

MHz, DMSO-d6) δ 172.27, 169.38, 137.30, 129.05, 128.29, 126.58, 53.66, 

51.83, 36.74, 22.26. The ee of 2a was determined by HPLC analysis using 

a Daicel Chiralcel OD-H column (25 cm × 0.46 cm ID), conditions: n-

hexane/i-PrOH = 90/10, 1.0 mL/min, 220 nm; tmajor = 12.0 min, tminor = 16.4 
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min. 

 

2b 

Methyl (R)-2-acetamido-3-(p-tolyl) propanoate (2b)[2] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 45.1 mg, 96% yield, 91% ee, [𝛼]𝐷
20 = −82 

(c 1.0, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.35 (d, J = 7.7 Hz, 1H), 

7.09 (s, 4H), 4.40 (ddd, J = 9.3, 7.7, 5.5 Hz, 1H), 3.59 (s, 3H), 2.95 (dd, J 

= 13.7, 5.6 Hz, 1H), 2.81 (dd, J = 13.7, 9.3 Hz, 1H), 2.25 (s, 3H), 1.79 (s, 

3H). 13C{1H} NMR (101 MHz, DMSO-d6) δ 172.3, 169.4, 135.6, 134.2, 

128.9, 128.9, 53.8, 51.8, 36.4, 22.3, 20.7. The ee of 2b was determined by 

GC analysis using a Agilent J&W GC column (CP-Chirasil-V-Val for 

Optical Isomers 25m 0.25mm 0.12μm P/N: CP7495), conditions: tmajor = 

19.0 min, tminor = 19.9 min. 

2c 

Methyl (R)-2-acetamido-3-(m-tolyl) propanoate (2c)[3] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 45.2 mg, 96% yield, 95% ee, [𝛼]𝐷
20 = −95 

(c 0.9, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.32 (d, J = 7.7 Hz, 1H), 

7.39 – 6.71 (m, 4H), 4.43 (ddd, J = 9.2, 7.7, 5.6 Hz, 1H), 3.59 (s, 3H), 2.96 

(dd, J = 13.7, 5.7 Hz, 1H), 2.83 (dd, J = 13.7, 9.2 Hz, 1H), 2.27 (s, 3H), 
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1.80 (s, 3H). 13C{1H} NMR (101 MHz, DMSO-d6) δ 172.2, 169.3, 137.2, 

137.2, 129.6, 128.1, 127.2, 126.0, 53.7, 51.7, 36.7, 22.2, 20.9. The ee of 2c 

was determined by GC analysis using a Agilent J&W GC column (CP-

Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: CP7495), 

conditions: tmajor = 20.4 min, tminor = 21.6 min. 

 

2d 

Methyl (R)-2-acetamido-3-(4-methoxyphenyl) propanoate (2d)[4] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 45.7 mg, 91% yield, 96% ee, [𝛼]𝐷
20 = −95 

(c 1.1, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.26 (d, J = 7.7 Hz, 1H), 

7.21 (ddd, J = 8.2, 7.4, 1.8 Hz, 1H), 7.10 (dd, J = 7.4, 1.8 Hz, 1H), 6.95 

(dd, J = 8.3, 1.1 Hz, 1H), 6.85 (td, J = 7.4, 1.1 Hz, 1H), 3.78 (s, 3H), 3.55 

(s, 3H), 1.77 (s, 3H). 13C{1H} NMR (101 MHz, DMSO-d6) δ 172.5, 169.3, 

157.3, 130.6, 128.2, 124.9, 120.1, 110.6, 55.3, 52.0, 51.6, 31.9, 22.2. The 

ee of 2d was determined by GC analysis using a Agilent J&W GC column 

(CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: 

CP7495), conditions: tmajor = 24.9 min, tminor = 25.8 min. 

2e 

 

(R)-Methyl 2-acetylamino-3-(3-methoxyphenyl) propanoate (2e)[4] 
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White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 49.2 mg, 90% yield, 98% ee, [𝛼]𝐷
20 = −97 

(c 1.3, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 8.33 (d, J = 7.8 Hz, 

1H), 7.19 (td, J = 7.5, 1.0 Hz, 1H), 6.78 (dt, J = 9.0, 1.4 Hz, 3H), 4.44 (ddd, 

J = 9.4, 7.7, 5.4 Hz, 1H), 3.72 (s, 3H), 3.60 (s, 3H), 2.98 (dd, J = 13.7, 5.5 

Hz, 1H), 2.84 (dd, J = 13.7, 9.4 Hz, 1H), 1.79 (s, 3H). 13C{1H} NMR (101 

MHz, Chloroform-d) δ 172.2, 169.4, 159.2, 138.8, 129.3, 121.2, 114.7, 

112.1, 54.9, 53.6, 51.9, 36.7, 22.2. The ee of 2e was determined by GC 

analysis using a Agilent J&W GC column (CP-Chirasil-V-Val for Optical 

Isomers 25m 0.25mm 0.12μm P/N: CP7495), conditions: tmajor = 20.4 min, 

tminor = 21.6 min. 

 

2f 

Methyl (R)-2-acetamido-3-(2-methoxyphenyl) propanoate (2f) [4] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 46.2 mg, 92% yield, 92% ee, [𝛼]𝐷
20 = −113 

(c 1.2, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.26 (d, J = 7.7 Hz, 1H), 

7.21 (ddd, J = 8.2, 7.4, 1.8 Hz, 1H), 7.10 (dd, J = 7.4, 1.8 Hz, 1H), 6.95 

(dd, J = 8.3, 1.1 Hz, 1H), 6.85 (td, J = 7.4, 1.1 Hz, 1H), 3.78 (s, 3H), 3.55 

(s, 3H), 1.77 (s, 3H). 13C{1H} NMR (101 MHz, DMSO-d6) δ 172.5, 169.3, 

157.3, 130.6, 128.2, 124.9, 120.1, 110.6, 55.3, 52.0, 51.6, 31.9, 22.2. The 
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ee of 2f was determined by GC analysis using a Agilent J&W GC column 

(CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: 

CP7495), conditions: tmajor = 23.3 min, tminor = 23.7 min. 

 

2g 

Methyl (R)-2-acetamido-3-(4-fluorophenyl) propanoate (2g) [4] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 45.4 mg, 95% yield, 75% ee, [𝛼]𝐷
20 = −108 

(c 1.3, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.34 (d, J = 7.8 Hz, 1H), 

7.29 – 7.04 (m, 4H), 3.59 (s, 3H), 2.89 – 2.78 (m, 1H), 1.79 (s, 3H). 13C{1H} 

NMR (101 MHz, DMSO-d6) δ 172.1, 169.2, 162.3, 159.9, 133.4 (d, J = 3.1 

Hz), 130.9 (d, J = 8.1 Hz), 115.0, 114.8, 53.6, 51.8, 35.9, 22.2. The ee of 

2g was determined by GC analysis using a Agilent J&W GC column (CP-

Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: CP7495), 

conditions: tmajor = 16.3 min, tminor = 17.3 min. 

2h 

 Methyl (R)-2-acetamido-3-(2-fluorophenyl) propanoate (2h)[5] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 44.9 mg, 94% yield, 93% ee, [𝛼]𝐷
20 = −120 

(c 1.1, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 7.25 – 7.16 (m, 1H), 

7.16 – 6.93 (m, 3H), 6.14 (d, J = 7.9 Hz, 1H), 4.85 (dt, J = 7.8, 6.0 Hz, 1H), 
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3.71 (d, J = 1.0 Hz, 3H), 3.19 (dd, J = 13.9, 5.9 Hz, 1H), 3.10 (dd, J = 14.0, 

6.2 Hz, 1H), 1.95 (d, J = 0.9 Hz, 3H). 13C{1H} NMR (101 MHz, 

Chloroform-d) δ 172.09, 169.86, 162.65, 160.21, 131.73 (d, J = 4.5 Hz), 

129.12 (d, J = 8.1 Hz), 124.28 (d, J = 3.6 Hz), 123.08 (d, J = 15.9 Hz), 

115.45 (d, J = 22.3 Hz), 52.54 (d, J = 2.4 Hz), 31.47 (d, J = 1.5 Hz), 23.09. 

The ee of 2h was determined by GC analysis using a Agilent J&W GC 

column (CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: 

CP7495), conditions: tmajor = 22.2 min, tminor = 23.2 min. 

2i 

methyl (R)-2-acetamido-3-(2-chlorophenyl) propanoate (2i)[2] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 48.9 mg, 96% yield, 91% ee, [𝛼]𝐷
20 = −119 

(c 1.0, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.38 (d, J = 7.9 Hz, 1H), 

7.39 – 7.25 (m, 3H), 7.23 – 7.12 (m, 1H), 4.46 (ddd, J = 9.6, 7.8, 5.4 Hz, 

1H), 3.60 (s, 3H), 3.03 (dd, J = 13.7, 5.4 Hz, 1H), 2.86 (dd, J = 13.8, 9.6 

Hz, 1H), 1.78 (s, 3H). 13C{1H} NMR (101 MHz, DMSO-d6) δ 172.0, 169.4, 

139.9, 132.8, 130.1, 129.0, 127.8, 126.6, 53.3, 51.9, 36.2, 22.2. The ee of 

2i was determined by GC analysis using a Agilent J&W GC column (CP-

Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: CP7495), 

conditions: tmajor = 27.3 min, tminor = 28.2 min. 
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2j 

(R)-(R)-Methyl 2-acetylamino-3-(2-thienyl) propanoate (2j) [6] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 42.2 mg, 94% yield, 93% ee, [𝛼]𝐷
20 = −93 

(c 0.9, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 7.90 (d, J = 7.7 Hz, 1H), 

7.02 (dd, J = 4.9, 3.0 Hz, 1H), 6.80 (dd, J = 2.9, 1.2 Hz, 1H), 6.57 (dd, J = 

4.9, 1.3 Hz, 1H), 4.02 (ddd, J = 9.1, 7.7, 5.5 Hz, 1H), 2.65 – 2.56 (m, 1H), 

2.49 (dd, J = 14.4, 9.1 Hz, 1H), 1.39 (s, 3H). 13C{1H} NMR (101 MHz, 

DMSO-d6) δ 172.1, 169.3, 137.4, 128.5, 125.8, 122.4, 53.0, 51.8, 31.3, 22.2. 

The ee of 2j was determined by GC analysis using a Agilent J&W GC 

column (CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: 

CP7495), conditions: tmajor = 19.3 min, tminor = 20.0 min. 

2k 

methyl (R)-2-acetamido-3-(furan-3-yl) propanoate (2k) [6] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 39.2 mg, 93% yield, 98% ee, [𝛼]𝐷
20 = −101 

(c 1.1, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.40 (d, J = 7.9 Hz, 1H), 

7.35 (dd, J = 5.1, 1.3 Hz, 1H), 7.23 – 6.73 (m, 2H), 4.46 (ddd, J = 8.9, 7.9, 

5.3 Hz, 1H), 3.62 (s, 3H), 3.26 (ddd, J = 14.9, 5.2, 0.8 Hz, 1H), 3.12 (ddd, 

J = 14.8, 8.9, 0.9 Hz, 1H), 1.84 (s, 3H). 13C{1H} NMR (101 MHz, DMSO-

d6) δ 171.6, 169.4, 139.0, 126.9, 126.4, 124.8, 53.6, 52.0, 31.0, 22.3. The 
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ee of 2k was determined by GC analysis using a Agilent J&W GC column 

(CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: 

CP7495), conditions: tmajor = 13.9 min, tminor = 15.0 min. 

2l 

(R)-2-tert-Butoxycarbonylamino-3-phenylpropanoic acid methyl ester 

(2l) [6] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 50.2 mg, 90% yield, 96% ee, [𝛼]𝐷
20 = −91 

(c 1.3, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 7.33 – 7.24 (m, 1H), 

7.15 – 7.08 (m, 1H), 4.97 (d, J = 8.3 Hz, 0H), 4.58 (q, J = 7.1, 6.6 Hz, 0H), 

3.70 (s, 3H), 3.07 (qd, J = 13.9, 6.0 Hz, 2H), 1.41 (s, 9H). 13C{1H} NMR 

(101 MHz, Chloroform-d) δ 172.5, 155.2, 136.2, 129.4, 128.7, 127.2 80.1, 

54.6, 52.3, 38.51, 28.4. The ee of 2l was determined by HPLC analysis 

using a Daicel Chiralcel OJ-H column (25 cm × 0.46 cm ID), conditions: 

n-hexane/i-PrOH = 97/3, 1.0 mL/min, 220 nm; tmajor = 10.2 min, tminor = 

12.2 min. 

2m 

N-[(1,1-dimethylethoxy)carbonyl]-4-fluoro-D-phenylalanine methyl 

ester (2m)[6] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 49.3 mg, 83% yield, 95% ee, [𝛼]𝐷
20 = −103 
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(c 1.3, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 7.12 – 7.04 (m, 2H), 

7.02 – 6.92 (m, 2H), 5.00 (d, J = 8.3 Hz, 1H), 4.55 (q, J = 6.5 Hz, 1H), 3.70 

(s, 3H), 3.09 (dd, J = 13.9, 5.8 Hz, 1H), 3.00 (dd, J = 14.0, 6.2 Hz, 1H), 

1.41 (s, 9H). 13C{1H} NMR (101 MHz, Chloroform-d) δ 172.18, 163.22, 

160.78, 155.02, 131.78 (d, J = 3.3 Hz), 130.78 (d, J = 8.0 Hz), 115.37 (d, 

J = 21.3 Hz), 80.00, 54.44, 52.23, 37.63, 28.26. The ee of 2m was 

determined by HPLC analysis using a Daicel Chiralcel OD-H column (25 

cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 90/10, 1.0 mL/min, 220 

nm; tmajor = 7.9 min, tminor = 8.9 min. 

 

2n 

Isopropyl (R)-α-acetylamido-3-phenylpropanoate (2n) [9] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 45.3 mg, 91% yield, 93% ee, [𝛼]𝐷
20 = −121 

(c 1.3, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 7.35 – 7.17 (m, 3H), 

7.16 – 7.08 (m, 2H), 6.12 (d, J = 7.9 Hz, 1H), 5.00 (p, J = 6.3 Hz, 1H), 4.83 

(dt, J = 7.9, 6.0 Hz, 1H), 3.10 (dd, J = 6.0, 4.2 Hz, 2H), 1.98 (s, 3H), 1.21 

(dd, J = 11.3, 6.3 Hz, 6H). 13C{1H} NMR (101 MHz, Chloroform-d) δ 

171.33, 169.72, 136.05, 129.45, 128.51, 127.09, 69.44, 53.30, 37.99, 23.19, 

21.82, 21.73. The ee of 2n was determined by GC analysis using a Agilent 

J&W GC column (CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 
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0.12μm P/N: CP7495), conditions: tmajor = 21.0 min, tminor = 21.9 min. 

2o 

Isopropyl (R)-2-acetamido-3-(2-chlorophenyl)propanoate (2o) [6] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 50.9 mg, 90% yield, 92% ee, [𝛼]𝐷
20 = −133 

(c 1.3, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 7.24 – 7.14 (m, 2H), 

7.10 (d, J = 1.3 Hz, 1H), 7.00 (ddd, J = 5.1, 3.8, 1.7 Hz, 1H), 6.19 (d, J = 

7.6 Hz, 1H), 4.99 (p, J = 6.3 Hz, 1H), 4.78 (dt, J = 7.7, 5.9 Hz, 1H), 3.05 

(t, J = 6.0 Hz, 2H), 1.97 (s, 3H), 1.20 (dd, J = 7.9, 6.3 Hz, 6H). 13C{1H} 

NMR (101 MHz, Chloroform-d) δ 171.05, 169.74, 138.24, 134.25, 129.75, 

129.67, 127.63, 127.26, 69.74, 53.24, 37.69, 23.17, 21.82, 21.73. The ee of 

2o was determined by GC analysis using a Agilent J&W GC column (CP-

Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: CP7495), 

conditions: tmajor = 20.5 min, tminor = 21.5 min. 

 

2p 

Methyl L-N-acetyltryptophanate(2p) [7] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 46.8 mg, 90% yield, 99% ee, [𝛼]𝐷
20 = −100 

(c 0.9, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 10.89 – 10.85 (m, 1H), 
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8.32 (d, J = 7.5 Hz, 1H), 7.49 (dd, J = 7.8, 1.1 Hz, 1H), 7.35 (dt, J = 8.1, 

1.0 Hz, 1H), 7.03 (dddd, J = 32.1, 8.0, 7.0, 1.1 Hz, 2H), 4.51 (td, J = 8.1, 

5.8 Hz, 1H), 3.58 (s, 3H), 3.19 – 3.10 (m, 1H), 3.03 (dd, J = 14.4, 8.2 Hz, 

1H), 1.82 (s, 3H). 13C{1H} NMR (101 MHz, DMSO-d6) δ 172.57, 169.37, 

136.12, 127.09, 123.63, 120.98, 118.42, 117.98, 111.45, 109.53, 53.16, 

51.75, 27.13, 22.31. The ee of 2p was determined by HPLC analysis using 

a Daicel Chiralcel AS-H column (25 cm × 0.46 cm ID), conditions: n-

hexane/i-PrOH = 70/30, 1.0 mL/min, 220 nm; tminor = 13.3 min, tmajor = 15.8. 

2a’ 

Methyl(3R)-[2,3-2D]-N-acetyl-phenylalaninate (2a’)[9] 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 41.1 mg, 93% yield, 91% ee, [𝛼]𝐷
20 = −103 

(c 1.1, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 7.38 – 7.19 (m, 3H), 

7.14 – 7.07 (m, 2H), 6.13 (d, J = 5.1 Hz, 1H), 4.88 (dd, J = 7.8, 5.8 Hz, 

0.1H), 3.72 (s, 3H), 3.09 (d, J = 24.2 Hz, 1.08H), 1.98 (s, 3H). 13C{1H} 

NMR (101 MHz, Chloroform-d) δ 172.2, 169.8, 135.9, 129.3, 128.7, 127.2, 

52.4, 23.2. The ee of 2a’ was determined by GC analysis using a Agilent 

J&W GC column (CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 

0.12μm P/N: CP7495), conditions: tmajor = 15.9 min, tminor = 16.7 min. 

2d’ 
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Methyl 2-acetamido-3-(4-methoxyphenyl)propanoate-2,3-d2 (2d’) 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 45.1 mg, 90% yield, 96% ee, [𝛼]𝐷
20 = −99 

(c 1.1, CH3OH). 1H NMR (400 MHz, DMSO-d6) δ 8.33 (s, 1H), 7.12 (d, J 

= 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.37 (dd, J = 9.3, 7.7 Hz, 0.09H), 

3.71 (s, 3H), 3.58 (s, 3H), 2.92 (d, J = 13.8 Hz, 0.1H), 2.77 (s, 1H), 1.79 (s, 

3H). 13C{1H} NMR (101 MHz, DMSO-d6) δ 172.25, 169.31, 157.97, 

130.01, 129.05, 113.65, 54.93, 53.85, 51.71, 35.94, 22.21. HRMS (ESI+): 

m/z calculated for C13H15D2NO4 [M]+: 254.1351. Found 254.1356. The ee 

of 2d’ was determined by GC analysis using a Agilent J&W GC column 

(CP-Chirasil-V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: 

CP7495), conditions: tmajor = 24.9 min, tminor = 25.8 min. 

2h’ 

Methyl 2-acetamido-3-(2-fluorophenyl) propanoate-2,3-d2 (2h’) 

White solid. Purified by silica gel column chromatography (ethyl 

acetate/petroleum ether, 1/2), 44.5 mg, 93% yield,93% ee, [𝛼]𝐷
20 = −125 

(c 1.1, CH3OH). 1H NMR (400 MHz, Chloroform-d) δ 7.32 – 7.17 (m, 1H), 

7.19 – 6.96 (m, 3H), 6.11 (s, 1H), 4.84 (dd, J = 7.9, 6.1 Hz, 0.1H), 3.72 (s, 

3H), 3.30 (d, J = 13.7 Hz, 0.07H), 3.13 (d, J = 34.1 Hz, 1H), 1.96 (s, 3H). 

13C{1H} NMR (101 MHz, Chloroform-d) δ 172.09, 169.86, 162.65, 160.21, 

131.73 (d, J = 4.5 Hz), 129.12 (d, J = 8.1 Hz), 124.28 (d, J = 3.6 Hz), 
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123.08 (d, J = 15.9 Hz), 115.45 (d, J = 22.3 Hz), 52.54 (d, J = 2.4 Hz), 

31.47 (d, J = 1.5 Hz), 23.09. HRMS (ESI+): m/z calculated for 

C12H12D2FNO3 [M]+: 242.1157. Found 242.1156. The ee of 2h’ was 

determined by GC analysis using a Agilent J&W GC column (CP-Chirasil-

V-Val for Optical Isomers 25m 0.25mm 0.12μm P/N: CP7495), conditions: 

tmajor = 22.2 min, tminor = 23.2 min. 

3a  

D-Phenylalanine (3a)[1] 

White solid, [𝛼]𝐷
20 = (+20 (c 1.1, H2O) 1H NMR (400 MHz, Deuterium 

Oxide) δ 7.41 – 7.23 (m, 5H), 3.93 (dd, J = 7.9, 5.1 Hz, 1H), 3.25 (s, 1H), 

3.06 (dd, J = 14.5, 8.0 Hz, 1H), 2.89 – 2.81 (m, 1H), 1.70 (dtd, J = 10.8, 

8.1, 5.3 Hz, 1H), 0.59 – 0.55 (m, 1H). 
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