
1. General remarks

Chemicals were purchased from commercial suppliers and used without further 

purification unless otherwise stated. Solvents were dried and purified according to the standard 

procedures before use. Reactions were monitored by TLC. Racemic products were obtained 

from corresponding substrates catalyzed by dry DMF at room temperature. Flash column 

chromatography was performed on silica gels (200-300 mesh). 1H NMR and 13C NMR (300 

and 75 MHz, respectively) spectra were recorded on a Bruker 300 MHz NMR spectrometer in 

CDCl3. 1H NMR chemical shifts are reported in ppm (δ) relative to tetramethylsilane (TMS) 

with the solvent resonance employed as the internal standard (CDCl3, δ 7.26 ppm). Data are 

reported as follows: chemical shift, multiplicity (s = singlet, brs = broad singlet, d = doublet, t 

= triplet, td = triplet of doublets, q = quartet, m = multiplet), coupling constants (Hz) and 

integration. 13C NMR chemical shifts are reported in ppm from tetramethylsilane (TMS) with 

the solvent resonance as the internal standard (CDCl3, δ 77.0 ppm, DMSO-d6 at 39.51 ppm). 

All enantiomeric ratios have been controlled by co-injections of the pure sample with the 

racemates. HRMS data were obtained on a Bruker Daltonics. Inc mass instrument (ESI). 

Chiralpak AD-H column was purchased from Daicel Chemical Industries (Hong Kong, China). 

Optical rotations were measured on a Perkin-Elmer 241 Polarimeter. Melting points were 

recorded on a Buchi Melting Point B-545.

2. Procedures and characterizations data of compounds.

2.1 Synthesis of novel lewis base catalysts 2:
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To a stirred solution of 4 (20.0 mmol) in DCM (100 mL) was added amine 5 (24.0 mmol), 

HOBT (3.24 g, 24.0 mmol)/EDCI (4.70 g, 24.0 mmol), and DIEA (8.0 mL, 48.0 mmol) at 0 ºC. 
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The reaction mixture was stirred at room temperature for 12 h, and then concentrated under 

vacuum. The residue was diluted with EtOAc, washed with saturated aqueous NaHCO3 and 

brine, and dried over anhydrous MgSO4. Solvents were evaporated under vacuum. The residue 

was purified by column chromatography (silica gel) to give 6.

To a stirred solution of 6 (10.0 mmol) in DCM (60 mL) was added triethylamine (2.90 

mL, 20.0 mmol) and DMAP (2.0 mmol) at 0 ºC. The mixture was stirred at 0 ºC for 5 - 10 min. 

And then TsCl or 4-Methoxybenzenesulfonyl chloride (15.0 mmol in 40 mL DCM) was added 

in batches. The mixture was stirred at room temperature for 12 h, and then concentrated under 

vacuum. The residue was diluted with EtOAc (60 mL), washed with saturated aqueous 

NaHCO3 and brine, and dried over anhydrous MgSO4. Solvents were evaporated under 

vacuum. The residue was purified by column chromatography (silica gel) to give 2.

    (1R,2R)-2-(picolinamido)cyclohexyl 4-methylbenzenesulfonate (2a): 

white solid, m.p.: 119-120℃, 62 % yield. [α]D
20 = -35.1 (c 0.5, CH2Cl2). 1H 

NMR (300 MHz, CDCl3) δ 8.50-8.48 (m, 1H), 8.09-8.07 (m, 1H), 8.08 (d, J = 7.7 Hz, 1H), 

7.83-7.82 (m, 1H), 7.67-7.64 (m, 2H), 7.43-7.41 (m, 1H), 7.01 (d, J = 8.4 Hz, 2H), 4.55-4.49 

(m, 1H), 4.08-4.03 (m, 1H), 2.25 (s, 3H), 2.18-2.09 (m, 2H), 1.80-1.64 (m, 3H), 1.41-1.32 (m, 

3H). 13C NMR (75 MHz, CDCl3) δ 163.7, 149.7, 147.8, 144.0, 137.1, 134.2, 129.4, 127.5, 

126.0, 122.1, 82.7, 51.7, 32.2, 31.5, 23.8, 21.5. HRMS (ESI) Calcd. for C19H23N2O4S+ [M+H]+ 

375.1373; Found: 375.1384. 

      

(1R,2R)-2-(4-chloropicolinamido)cyclohexyl 4-methylbenzene sulfonate 

(2b): white solid, m.p.: 101-102℃, 60 % yield. [α]D
20 = -37.1 (c 0.5, CH2Cl2). 

1H NMR (300 MHz, CDCl3) δ 8.42-8.40 (m, 1H), 8.08-8.07 (m, 1H), 7.95 (d, J 

= 8.0 Hz, 1H), 7.67-7.64 (m, 2H), 7.44-7.41 (m, 1H), 7.07 (d, J = 8.0 Hz, 2H), 4.59-4.51 (m, 

1H), 4.09-3.97 (m, 1H), 2.30 (s, 3H), 2.14-2.10 (m, 2H), 1.80-1.63 (m, 3H), 1.45-1.29 (m, 3H), 

13C NMR (75 MHz, CDCl3) δ 162.6, 151.1, 148.8, 145.6, 144.2, 134.2, 129.4, 127.5, 126.2, 

122.8, 82.6, 52.0, 32.2, 31.5, 23.9, 21.5. HRMS (ESI) Calcd. for C19H21ClN2O4SNa+ [M+Na]+ 

431.0803; Found: 431.0801.
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(1R,2R)-2-(4-bromopicolinamido)cyclohexyl 4-methylbenzene sulfonate 

(2c): white solid, m.p.: 115-116℃, 60 % yield. [α]D
20 = -30.0 (c 0.5, CH2Cl2). 

1H NMR (300 MHz, CDCl3) δ 8.86-8.84 (m, 1H), 8.79-8.78 (m, 1H), 8.15 (dd, 

J1 = 5.3 Hz, J2 = 2.2 Hz, 1H), 8.07 (d, J = 9.1 Hz, 1H), 7.69-7.66 (m, 2H), 7.15-7.12 (m, 2H), 

4.62-4.53 (m, 1H), 4.12-4.02 (m, 1H), 2.31 (s, 3H), 2.20-2.17 (m, 1H), 2.05-2.01 (m, 1H),1.80-

1.61 (m, 3H), 1.46-1.24(m, 3H). 13C NMR (75 MHz, CDCl3) δ 161.7, 155.0, 153.0, 150.3, 

144.4, 134.2, 129.5, 127.4, 118.4, 115.2, 82.4, 52.4, 32.0, 31.5, 23.9, 23.8, 21.5. HRMS (ESI) 

Calcd. for C19H22BrN2O4S+ [M+H]+ 453.0478; Found: 453.0487.

        (1R,2R)-2-(4-iodopicolinamido)cyclohexyl 4-methylbenzene 

sulfonate (2d): white solid, m.p.: 127-128℃, 67 % yield. [α]D
20 = -29.5 (c 

0.5, CH2Cl2). 1H NMR (300 MHz, CDCl3) δ 8.447-8.442 (m, 1H), 8.16-8.14 

(m, 1H), 7.92 (d, J = 7.9 Hz, 1H), 7.80 (dd, J1 =5.0 Hz, J2 = 1.7 Hz, 1H), 7.67-7.64 (m, 2H), 

7.06 (d, J = 8.1 Hz, 2H), 4.59-4.50 (m, 1H), 4.08-3.96 (m, 1H), 2.30 (s, 3H), 2.14-2.09 (m, 2H), 

1.80-1.61 (m, 3H), 1.44-1.25 (m, 3H). 13C NMR (75 MHz, CDCl3) δ 162.4, 149.9, 148.1, 144.2, 

135.2, 134.2, 131.7, 129.4, 127.4, 106.5, 82.6, 51.9, 32.2, 31.5, 23.8, 21.6. HRMS (ESI) Calcd. 

for C19 H22IN2O4S+ [M+H]+ 501.0339; Found: 501.0356. 

         

(1R,2R)-2-(4-nitropicolinamido)cyclohexyl 4-methylbenzene sulfonate (2e): 

white solid, m.p.: 124-125℃, 65 % yield. [α]D
20 = -30.0 (c 0.5, CH2Cl2). 1H 

NMR (300 MHz, CDCl3) δ 8.86-8.85 (m, 1H), 8.80-8.79 (m, 1H), 8.16 (dd, J1 

=5.3 Hz, J2 = 2.2 Hz, 1H), 8.08 (d, J = 8.9 Hz, 1H), 7.70-7.67 (m, 2H), 7.14 (d, J = 8.3 Hz, 2H), 

4.59-4.54 (m, 1H), 4.14-4.03 (m, 1H), 2.31 (s, 3H), 2.22-2.17 (m, 1H), 2.06-2.00 (m, 1H), 

1.81-1.64 (m, 2H), 1.43-1.25 (m, 4H). 13C NMR (75 MHz, CDCl3) δ 161.8, 155.1, 153.1, 150.3, 

144.4, 134.4, 129.5, 127.5, 118.4, 115.2, 82.3, 52.5, 32.0, 31.5, 23.93, 23.86, 21.5. HRMS 

(ESI) Calcd. for C19H22N3O6S+ [M+H]+ 420.1224; Found: 420.1239.
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(1R,2R)-2-(5-methoxypicolinamido)cyclohexyl 4-methyl 

benzensulfonate (2f): white solid, m.p.: 126-127℃, 63 % yield. [α]D
20 = 

-44.5 (c 0.5, CH2Cl2). 1H NMR (300 MHz, CDCl3) δ 8.15-8.14 (m, 1H), 

8.05-8.03 (m, 1H), 7.78 (d, J = 8.7 Hz, 1H), 7.66 (d, J = 8.2 Hz, 2H), 7.28-7.24 (m, 1H), 7.04 

(d, J = 8.0 Hz, 2H), 4.56-4.47 (m, 1H), 4.09-4.00 (m, 1H), 3.91 (s, 3H), 2.28 (s, 3H), 2.17-2.11 

(m, 2H), 1.79-1.64 (m, 3H), 1.42-1.25 (m, 3H). 13C NMR (75 MHz, CDCl3) δ 163.7, 157.7, 

144.0, 142.5, 136.2, 134.2, 129.4, 127.5, 123.3, 120.0, 82.8, 55.7, 51.6, 32.2, 31.6, 23.8, 21.5. 

HRMS (ESI) Calcd. for C20H25N2O5S+ [M+H]+ 405.1479; Found: 405.1475. 

          

(1R,2R)-2-(4-nitropicolinamido)cyclohexyl 4-methoxylbenzene sulfonate 

(2g): white solid, m.p.: 63 - 64℃, 62 % yield. [α]D
20 = - 44.5 (c 0.5, CH2Cl2). 

1H NMR (300 MHz, CDCl3) δ 8.83 - 8.81 (m, 1H), 8.732-8.725 (m, 1H), 8.16- 

8.13 (m, 1H), 8.00 (d, J = 8.7 Hz, 1H), 7.72-7.68 (m, 2H), 6.75-6.70 (m, 2H), 

4.60-4.52 (m, 1H), 4.10-3.98 (m, 1H), 3.75 (s, 3H), 2.17-2.06 (m, 2H), 1.70- 

1.24 (m, 6H). 13C NMR (75 MHz, CDCl3) δ 163.2, 161.6, 154.9, 152.9, 150.2, 129.6, 128.7, 

118.3, 115.1, 114.0, 82.4, 55.5, 52.4, 32.2, 31.4, 23.9. HRMS (ESI) Calcd for C19H22N3O7S+ 

[M+H]+ 436.1173; Found: 436.1180. 

2.2 Synthesis of α-acyloxy β-enamino esters 1 
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Compounds 1 were prepared according to a known procedure [1] with minor modification: 

To a suspension of enamine 7 (1.0 mmol) and iodosobenzene (1.2 mmol) in DCM (10 mL) was 

added carboxylic acid 8 (1.2 mmol) in one portion at 0℃ for 10 min.The reaction mixture was 

quenched with saturated aqueous NaHCO3 (10 mL) and extracted with DCM (10 mL × 3). The 

combined organic layers were dried over anhydrous Na2SO4. The solvent was removed in 
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vacuo, and the residue was subjected to flash column chromatography (PE : EA = 4:1 to 2:1) to 

give the desired product 1 in 65-80% yield.

 (E)-1-

amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl benzoate (1a): white solid, 

m.p.: 82-83℃, 75 % yield. 1H NMR (300 MHz, CDCl3) δ 7.93-7.90 (m, 2H), 

7.51-7.48 (m, 3H), 7.40-7.37 (m, 2H), 7.34-7.30 (m, 3H), 6.10 (br s, 2H), 4.22 (q, J = 7.1 Hz, 

2H), 1.22 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 166.2, 165.8, 152.7, 134.9, 132.9, 

129.8, 129.7, 129.6, 128.4, 128.2, 127.5, 112.5, 60.0, 14.3. HRMS (ESI) Calcd. for 

C18H18NO4
+ [M+H]+ 312.1230; Found: 312.1238. 

(E)-1-amino-3-ethoxy-1-(4-fluorophenyl)-3-oxoprop-1-en-2-yl benzoate 

(1b): white solid, m.p.: 125-126℃, 71 % yield. 1H NMR (300 MHz, CDCl3) 

δ 7.94-7.91 (m, 2H), 7.57-7.47 (m, 3H), 7.42-7.37 (m, 2H), 7.04-7.00 (m, 

2H), 6.10 (br s, 2H), 4.21 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, 

CDCl3) δ 166.1, 165.7, 163.2 (d, JC-F = 248.2 Hz ), 151.5, 133.1, 130.92 (d, JC-F = 3.4 Hz ), 

129.8, 129.6 (d, JC-F = 8.4 Hz), 129.5, 128.3, 115.5 (d, JC-F = 21.6 Hz ), 112.7, 60.0, 14.3. 

HRMS (ESI) Calcd. for C18H16 FNO4Na+ [M+Na]+ 352.0956; Found: 352.0961. 

(E)-1-amino-1-(4-chlorophenyl)-3-ethoxy-3-oxoprop-1-en-2-yl 

benzoate (1c): white solid, m.p.: 122-124℃, 72 % yield. 1H NMR (300 

MHz, CDCl3) δ 7.94-7.92 (m, 2H), 7.56-7.52 (m, 1H), 7.46-7.37 (m, 4H), 7.31-7.26 (m, 2H), 

6.11 (br s, 2H), 4.21 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 

166.1, 165.7, 151.3, 135.7, 133.3, 133.2, 129.8, 129.4, 129.0, 128.7, 128.3, 112.7, 60.1, 14.3. 

HRMS (ESI) Calcd. for C18H17ClNO4
+ [M+H]+ 346.0846, Found: 346.0840 (Cl 34.9689); 

Calcd. for C18H17ClNO4
+ [M+H]+ 348.0817, Found: 348.0817 (Cl 36.9659); Calcd. for 

C18H16ClNNaO4
+ [M+Na]+ 368.0666, Found: 368.0658 (Cl 34.9689); Calcd. for 

C18H16ClNNaO4
+ [M+Na]+ 370.0636, Found: 370.0637 (Cl 36.9659).
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(E)-1-amino-1-(4-bromophenyl)-3-ethoxy 3-oxoprop-1-en-2-yl 

benzoate (1d): white solid, m.p.: 114-115℃, 76 % yield. 1H NMR (300 

MHz, CDCl3) δ 7.94-7.92 (m, 2H), 7.56-7.52 (m, 1H), 7.47-7.36 (m, 6H), 6.10 (br s, 2H), 4.21 

(q, J = 7.1 Hz, 2H), 1.20 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.1, 165.7, 151.3, 

133.8, 133.2, 131.7, 129.9, 129.4, 129.3, 128.3, 124.0, 112.8, 60.1, 14.3. HRMS (ESI) Calcd. 

for C18H17BrNO4
+ [M+H]+ 390.0341, Found: 390.0346 (Br 78.9183); Calcd. for C18H17BrNO4

+ 

[M+H]+ 392.0320, Found: 392.0333 (Br 80.9163); Calcd. for C18H16BrNNaO4
+ [M+Na]+ 

412.0160, Found: 412.0163 (Br 78.9183); Calcd. for C18H16BrNNaO4
+ [M+Na]+ 414.0140, 

Found: 414.0143 (Br 80.9163).

(E)-1-amino-3-ethoxy-3-oxo-1-(p-tolyl)prop-1-en-2-yl benzoate (1e): 

white solid, m.p.: 77-78℃, 80% yield. 1H NMR (300 MHz, CDCl3) δ 7.96-

7.93 (m, 2H), 7.55-7.49 (m, 1H), 7.41-7.36 (m, 4H), 7.13-7.11 (m, 2H), 6.10 (br s, 2H), 4.21 (q, 

J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 166.2, 165.8, 152.8, 

139.7, 132.9, 132.0, 129.9, 129.8, 129.1, 128.2, 127.4, 112.4, 60.1, 21.4, 14.3. HRMS (ESI) 

Calcd. for C19H19FNO4Na+ [M+Na]+ 348.1206; Found: 348.1219. 

(E)-1-amino-3-ethoxy-1-(4-methoxyphenyl)-3-oxoprop-1-en-2-yl 

benzoate (1f): white solid, m.p.: 107-108℃, 78% yield. 1H NMR (300 

MHz, CDCl3) δ 7.96-7.93 (m, 2H), 7.52-7.45 (m, 1H), 7.42-7.39 (m, 2H), 7.36-7.34 (m, 2H), 

6.10 (br s, 2H), 4.18 (q, J = 7.1 Hz, 2H), 1.18 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 

166.1, 165.8, 160.4, 152.6, 132.9, 129.7, 129.6, 129.0,128.1, 127.0, 113.6, 112.1, 59.8, 55.0, 

14.2. HRMS (ESI) Calcd. for C19H20NO5
+ [M+H]+ 342.1336; Found: 342.1333.

(E)-1-amino-1-(3-chlorophenyl)-3-ethoxy-3-oxoprop-1-en-2-yl benzoate 

(1g): white solid, m.p.: 105-106℃, 78% yield. 1H NMR (300 MHz, CDCl3) 

δ 7.95-7.92 (m, 2H), 7.53-7.52 (m, 2H), 7.42-7.37 (m, 3H), 7.28- 7.24 (m, 2H), 6.12 (br s, 2H), 

4.22 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.1, 165.6, 

NH2
COOEt

OBz

NH2
COOEt

O
OBz

NH2
COOEt

OBz

Cl

NH2
COOEt

Br
OBz



150.9, 136.5, 134.3, 133.1, 129.8, 129.74, 129.72, 129.4, 128.3, 127.9, 125.8, 112.8, 60.1, 14.3. 

HRMS (ESI) Calcd. for C18H17ClNO4
+ [M+H]+ 346.0846, Found: 346.0840 (Cl 34.9689); 

Calcd. for C18H17ClNO4
+ [M+H]+ 348.0817, Found: 348.0817 (Cl 36.9659); Calcd. for 

C18H16ClNNaO4
+ [M+Na]+ 368.0666, Found: 368.0658 (Cl 34.9689); Calcd. for 

C18H16ClNNaO4
+ [M+Na]+ 370.0636, Found: 370.0637 (Cl 36.9659).

(E)-1-amino-1-(2-bromophenyl)-3-ethoxy-3-oxoprop-1-en-2-yl benzoate 

(1h): white solid, m.p.: 102-103℃, 69% yield. 1H NMR (300 MHz, CDCl3) δ 

7.95-7.92 (m, 2H), 7.70-7.69 (m, 1H), 7.56-7.51 (m, 1H), 7.45-7.37 (m, 4H), 7.20-7.15 (m, 1H), 

6.12 (br s, 2H), 4.21 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

166.1, 165.7, 150.7, 136.8, 133.1, 132.7, 130.8, 130.1, 129.9, 129.4, 128.3, 126.3, 122.3,112.9, 

60.2, 14.3. HRMS (ESI) Calcd. for C18H17BrNO4
+ [M+H]+ 390.0341, Found: 390.0338 (Br 

78.9183); Calcd. for C18H17BrNO4
+ [M+H]+ 392.0320, Found: 392.0334 (Br 80.9163); Calcd. 

for C18H16BrNNaO4
+ [M+Na]+ 412.0160, Found: 412.0158 (Br 78.9183); Calcd. for 

C18H16BrNNaO4
+ [M+Na]+ 414.0140, Found: 414.0138 (Br 80.9163).

(E)-1-amino-1-(benzo[d][1,3]dioxol-5-yl)-3-ethoxy-3-oxoprop-1-en-2- 

yl benzoate (1i): white solid, m.p.: 128-129℃, 68% yield. 1H NMR (300 

MHz, CDCl3) δ 7.99-7.96 (m, 2H), 7.54-7.51 (m, 1H), 7.43-7.38 (m, 2H), 7.03-6.99 (m, 2H), 

6.75-6.72 (m, 1H), 6.11 (br s, 1H), 5.9 (s, 1H), 4.20 (q, J = 7.1 Hz, 2H), 1.20 (t, J = 7.1 Hz, 

3H). 13C NMR (75 MHz, CDCl3) δ 166.1, 165.7, 152.3, 148.6, 147.4, 133.0, 129.8, 129.6, 

128.4, 128.2, 121.7, 112.3, 108.2, 108.1, 101.3, 59.89, 14.2. HRMS (ESI) Calcd. for 

C19H18NO6
+ [M+H]+ 356.1129; Found: 356.1128.

(E)-1-amino-3-ethoxy-1-(naphthalene-2-yl)-3-oxoprop-1-en-2-yl 

benzoate (1j): yellow oil, 78% yield. 1H NMR (300 MHz, CDCl3) δ 8.02 

(s, 1H), 7.94-7.91 (m, 2H), 7.79-7.76 (m, 3H), 7.61-7.58 (m, 1H), 7.49-7.45 (m, 3H), 7.36-7.30 

(m, 2H), 6.12 (br s, 2H), 4.25 (q, J = 7.1 Hz, 2H), 1.24 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, 

CDCl3) δ 166.2, 165.9, 152.6, 133.6, 132.9, 132.7, 132.5, 129.8, 129.6, 128.3, 128.2, 128.0, 
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127.6, 127.3, 127.0, 126.5, 125.0, 112.8, 60.0, 14.3. HRMS (ESI) Calcd. for C22H20NO4
+ 

[M+H]+ 362.1387; Found: 362.1395.

(E)-1-amino-3-ethoxy-3-oxo-1-(thiophen-2-yl) prop-1-en-2-yl benzoate 

(1k): yellow solid, m.p.: 67-68℃, 71% yield. 1H NMR (300 MHz, CDCl3) δ 

8.18-8.15 (m, 2H), 7.62-7.46 (m, 1H), 7.43-7.41 (m, 2H), 7.39-7.37 (m, 3H), 7.36-7.30 (m, 2H), 

6.17 (s, 2H), 4.21 (q, J = 7.1 Hz, 2H), 1.20 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

165.8, 165.7, 144.7, 134.9, 133.3, 130.2, 129.6, 129.2, 128.4, 128.1, 127.0, 113.2, 60.2, 14.3. 

HRMS (ESI) Calcd. for C16H16NO4S+ [M+H]+ 318.0795; Found: 318.0787.

(E)-1-amino-3-ethoxy-1-(furan-2-yl)-3-oxo prop-1-en-2-yl benzoate (1l): 

yellow solid, m.p.: 100-101℃, 67% yield. 1H NMR (300 MHz, CDCl3) δ 8.22-

8.19 (m, 2H), 7.68-7.63 (m, 1H), 7.55-7.48 (m, 3H), 7.32-7.24 (m, 5H), 6.77-6.76 (m, 1H), 

6.40-6.38 (m, 3H), 4.21 (q, J = 7.1 Hz, 2H), 1.20 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, 

CDCl3) δ 165.6, 165.5, 145.5, 143.3, 140.6, 133.5, 130.1, 129.6, 128.6, 114.5, 112.5, 112.1, 

60.0, 14.3. HRMS (ESI) Calcd. for C16H16NO5
+ [M+H]+ 302.1023; Found: 302.1022.

(E)-3-amino-1-ethoxy-1-oxo-4-phenylbut-2-en-2-yl benzoate (1m): white oil, 

65% yield. 1H NMR (300 MHz, CDCl3) δ 8.18-8.15 (m, 2H), 7.63-7.58 (m, 1H), 

7.51-7.46 (m, 2H), 7.32-7.24 (m, 5H), 5.94 (br s, 1H), 4.17 (q, J = 7.1 Hz, 2H), 1.20 (t, J = 7.1 

Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.0, 165.2, 152.7, 135.2, 133.2,130.0, 129.6, 129.3, 

128.8, 128.4, 127.2, 112.8, 59.7, 36.5, 14.3. HRMS (ESI) Calcd. for C19H19NO4Na+ [M+Na]+ 

348.1206; Found: 348.1202.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-fluorobenzoate (1n): 

white solid, m.p.: 90-91℃, 75 % yield. 1H NMR (300 MHz, CDCl3) δ 7.95-7.90 

(m, 2H), 7.49-7.46 (m, 2H), 7.33-7.31 (m, 3H), 7.06-7.00 (m, 2H), 6.12 (br s, 

1H), 4.21 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, 

CDCl3) δ 165.8 (d, 1JC-F = 252.5 Hz ), 165.7, 165.2, 164.1, 152.8, 134.9, 132.4 (d, 3JC-F = 9.3 
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Hz ), 129.7, 128.4, 127.5, 125.9 (d, 4JC-F = 2.9 Hz ), 115.4 (d, 2JC-F = 21.9 Hz ), 112.4, 60.0, 

14.3. HRMS (ESI) Calcd. for C18H17FNO4
+ [M+H]+ 330.1136; Found: 330.1137.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-chlorobenzoate (1o): 

white solid, m.p.: 120-121℃, 77% yield. 1H NMR (300 MHz, CDCl3) δ 7.86-

7.83 (m, 2H), 7.48-7.45 (m, 2H), 7.35-7.31 (m, 5H), 6.12 (br s, 1H), 4.21 (q, J = 

7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 165.6, 165.4, 

152.8, 139.5, 134.9, 131.2, 129.7, 128.6, 128.5, 128.1, 127.5, 112.4, 60.0, 14.3. HRMS (ESI) 

Calcd. for C18H17ClNO4
+ [M+H]+ 346.0846; Found: 346.0836 (Cl 34.9689); Calcd. for 

C18H17ClNO4
+ [M+H]+ 348.0817, Found: 348.0818 (Cl 36.9659); Calcd. for C18H16ClNNaO4

+ 

[M+Na]+ 368.0666, Found: 368.0656 (Cl 34.9689); Calcd. for C18H16ClNNaO4
+ [M+Na]+ 

370.0636, Found: 370.0638 (Cl 36.9659).

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-bromobenzoate (1p): 

white solid, m.p.: 141-142℃, 74% yield. 1H NMR (300 MHz, CDCl3) δ 7.78-

7.76 (m, 2H), 7.52-7.45 (m, 4H), 7.33-7.31 (m, 3H), 6.10 (br s, 1H), 4.21 (q, J = 

7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 165.6, 165.5, 

152.8, 134.8, 131.6, 131.4, 129.7, 128.51, 128.46, 128.2, 127.5, 112.4, 60.0, 14.3. HRMS (ESI) 

Calcd. for C18H17BrNO4
+ [M+H]+ 390.0341, Found: 390.0336 (Br 78.9183); Calcd. for 

C18H17BrNO4
+ [M+H]+ 392.0320, Found: 392.0322 (Br 80.9163); Calcd. for C18H16BrNNaO4

+ 

[M+Na]+ 412.0160, Found: 412.0153 (Br 78.9183); Calcd. for C18H16BrNNaO4
+ [M+Na]+ 

414.0140, Found: 414.0139 (Br 80.9163).

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-nitrobenzoate (1q): 

white solid, m.p.: 111-112℃, 76 % yield. 1H NMR (300 MHz, CDCl3) δ 8.22-

8.19 (m, 2H), 8.07-8.04 (m, 2H), 7.48-7.45 (m, 2H), 7.34-7.32 (m, 3H), 6.12 (br 

s, 2H), 4.22 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, 

CDCl3) δ 165.3, 164.4, 153.0, 150.5, 135.0, 134.6, 130.9, 129.9, 128.5, 127.4, 123.4, 112.4, 

60.1, 14.3. HRMS (ESI) Calcd. for C18H16N2O6Na+ [M+Na]+ 379.0901; Found: 379.0904.
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-(trifluoromethyl) 

benzoate (1r): white solid, m.p.: 116-117℃, 67 % yield. 1H NMR (300 MHz, 

CDCl3) δ 8.03-8.00 (m, 2H), 7.65-7.62 (m, 2H), 7.49-7.46 (m, 2H), 7.35-7.32 (m, 

3H), 6.10 (br s, 1H), 4.22 (q, J = 7.1 Hz, 2H), 1.22 (t, J = 7.1 Hz, 3H), 13C NMR 

(75 MHz, CDCl3) 165.5, 165.0, 152.9, 134.8, 134.7, 134.4 (d, 2JC-F = 32.4 Hz ), 132.9, 130.2, 

129.8, 128.5, 127.4, 125.3 (q, 1JC-F = 3.6 Hz ), 112.4, 77.4, 77.0, 76.6, 60.1, 14.3. HRMS (ESI) 

Calcd. for C19H17F3NO4
+ [M+H]+ 380.1104; Found: 380.1102.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-methylbenzoate (1s): 

white solid, m.p.: 108-109℃, 71 % yield. 1H NMR (300 MHz, CDCl3) δ 7.83-

7.80 (m, 2H), 7.50-7.48 (m, 2H), 7.31-7.30 (m, 3H), 7.18-7.16 (m, 2H), 6.12 (br 

s, 1H), 4.21 (q, J = 7.1 Hz, 2H), 2.37 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H), 13C NMR 

(75 MHz, CDCl3) δ 166.2, 165.9, 152.6, 143.7, 135.0, 129.9, 129.6, 129.0, 128.4, 127.6, 127.0, 

112.5, 60.0, 21.6, 14.3. HRMS (ESI) Calcd for C19H19NO4Na+ [M+Na]+ 348.1206; Found: 

348.1201.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-methoxylbenzoate 

(1t): white solid, m.p.: 80-81℃, 73% yield. 1H NMR (300 MHz, CDCl3) δ 7.90-

7.87 (m, 2H), 7.50-7.47 (m, 2H), 7.32-7.29 (m, 3H), 6.86-6.83 (m, 2H), 6.12 (br 

s, 2H), 4.21 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, 

CDCl3) δ 165.9, 165.8,163.3, 152.6, 135.0, 131.9, 129.5, 128.3, 127.5, 121.9, 113.4, 112.4, 

59.9, 55.3, 14.3. HRMS (ESI) Calcd. for C19H20NO5
+ [M+H]+ 342.1336; Found: 342.1326.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-(tert-butyl) benzoate 

(1u): white solid, m.p.: 161-162℃, 71% yield. 1H NMR (300 MHz, CDCl3) δ 

7.87-7.84 (m, 2H), 7.52-7.48 (m, 2H), 7.40-7.38 (m, 2H), 7.33-7.31 (m, 3H), 

6.12 (br s, 2H), 4.21 (q, J = 7.1 Hz, 2H), 1.22 (t, J = 7.1 Hz, 3H). 13C NMR (75 
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MHz, CDCl3) δ 166.2, 165.9, 156.6, 152.6, 135.1, 129.7, 129.6, 128.4, 127.6, 126.9, 125.2, 

112.5, 59.9, 35.0, 31.1, 14.4. HRMS (ESI) Calcd. for C22H26NO4
+ [M+H]+ 368.1856; Found: 

368.1846.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 3-methoxyl benzoate 

(1v): white solid, m.p.: 77-78℃, 66% yield. 1H NMR (300 MHz, CDCl3) δ 7.50-

7.47 (m, 3H), 7.42-7.41 (m, 1H), 7.32-7.06 (m, 5H), 6.12 (br s, 2H), 4.21 (q, J = 

7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 166.0, 165.7, 

159.3, 152.7, 134.9, 130.9, 129.6, 129.2, 128.4, 127.5, 122.2, 119.6, 114.1, 112.4, 59.9, 55.3, 

14.3. HRMS (ESI) Calcd. for C19H20NO5
+ [M+H]+ 342.1336; Found: 342.1328.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 3-methyl benzoate (1w): 

white solid, m.p.: 94-95℃, 68 % yield. 1H NMR (300 MHz, CDCl3) δ 7.73-7.70 

(m, 2H), 7.51-7.48 (m, 2H), 7.33-7.23 (m, 5H), 6.12 (br s, 2H), 4.22 (q, J = 7.1 

Hz, 2H), 1.22 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.4, 165.9, 

152.7, 138.0, 135.1, 133.7, 130.4, 129.7, 129.6, 128.4, 128.1, 127.6, 127.0, 112.6, 60.0, 21.2, 

14.3. HRMS (ESI) Calcd. for C19H20NO4
+ [M+H]+ 326.1387; Found: 326.1388.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 2-chlorobenzoate (1x): 

white solid, m.p.: 101-102℃, 72 % yield. 1H NMR (300 MHz, CDCl3) δ 7.50-

7.45 (m, 3H), 7.38-7.34 (m, 5H), 7.22-7.19 (m, 5H), 6.12 (br s, 1H), 4.25 (q, J = 

7.1 Hz, 2H), 1.28 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 165.5, 165.2, 

153.1, 134.8, 133.4, 132.3, 130.9, 130.6, 130.2, 129.7, 128.5, 127.5, 126.3, 112.3, 60.1, 14.3. 

HRMS (ESI) Calcd. for C18H17ClNO4
+ [M+H]+ 346.0846, Found: 346.0837 (Cl 34.9689); 

Calcd. for C18H17ClNO4
+ [M+H]+ 348.0817, Found: 348.0815 (Cl 36.9659); Calcd. for 

C18H16ClNNaO4
+ [M+Na]+ 368.0666, Found: 368.0662 (Cl 34.9689); Calcd. for 

C18H16ClNNaO4
+ [M+Na]+ 370.0636, Found: 370.0648 (Cl 36.9659).
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 2-naphthoate (1y): 

white solid, m.p.: 105-106℃, 78 % yield. 1H NMR (300 MHz, CDCl3) δ 8.51 (s, 

1H), 7.95-7.80 (m, 4H), 7.53-7.48 (m, 4H), 7.35-7.28 (m, 3H), 6.20 (br s, 1H), 

4.24 (q, J = 7.1 Hz, 2H), 1.22 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

166.3, 165.8, 152.8, 135.5, 134.9, 132.3, 131.4, 129.6, 129.3, 128.4, 128.2, 127.9, 127.6, 127.5, 

126.8, 126.5, 125.4, 112.5, 60.0, 14.3. HRMS (ESI) Calcd. for C22H20NO4
+ [M+H]+ 362.1387; 

Found: 362.1385.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl thiophene-  2-

carboxylate (1z): white solid, m.p.: 95-96℃, 72% yield. 1H NMR (300 MHz, 

CDCl3) δ 7.71-7.69 (m, 1H), 7.50-7.47 (m, 3H), 7.32-7.30 (m, 3H), 7.03-7.01 (m, 

1H), 6.15 (br s, 2H), 4.20 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, 

CDCl3) δ 165.7, 161.5, 152.9, 134.7, 134.0, 132.7, 132.6, 129.6, 128.3, 127.6, 127.5, 112.2, 

59.9, 14.3. HRMS (ESI) Calcd. for C16H16NO4S+ [M+H]+ 318.0795; Found: 318.0794.

(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl furan-2-carboxylate 

(1A): white solid, m.p.:100-101℃, 74% yield. 1H NMR (300 MHz, CDCl3) δ 

7.518-7.516 (m, 1H), 7.48-7.44 (m, 2H), 7.34-7.31 (m, 3H), 7.08-7.07 (m, 1H), 

6.44-6.42 (m, 1H), 6.10 (br s, 1H), 4.20 (q, J = 7.1 Hz, 2H), 1.22 (t, J = 7.1 Hz, 3H). 13C NMR 

(75 MHz, CDCl3) δ 165.6, 158.0, 153.1, 146.6, 144.0, 134.7, 129.7, 128.4, 127.5, 118.6, 111.7, 

60.0, 14.3. HRMS (ESI) Calcd. for C16H15NO5Na+ [M+Na]+ 324.0842; Found: 324.0829.

 (E)-1-amino-3-methoxy-3-oxo-1-phenylprop-1-en-2-yl benzoate (1B): 

white solid, m.p.: 120-121℃, 73% yield. 1H NMR (300 MHz, CDCl3) δ 7.93-

7.91 (m, 2H), 7.52-7.48 (m, 3H), 7.40-7.31 (m, 5H), 6.10 (br s, 2H), 3.74 (s, 3H), the same as 

literature.[1] HRMS (ESI) Calcd. for C17H15NO4Na+ [M+Na]+ 320.0893; Found: 320.0900.
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 (E)-1-amino-3-isopropoxy-3-oxo-1-phenylprop-1-en-2-yl-benzoate (1C): 

white solid, m.p.: 84-85℃, 77% yield. 1H NMR (300 MHz, CDCl3) δ 7.93-

7.90 (m, 2H), 7.51-7.48 (m, 3H), 7.37-7.31 (m, 5H), 6.10 (br s, 2H), 5.14-5.06 (m, 1H), 1.21 (d, 

J = 6.2 Hz, 6H). 13C NMR (75 MHz, CDCl3) δ 166.2, 165.4, 152.4, 135.0, 132.8, 129.8, 129.7, 

129.6, 128.4, 128.2, 127.5, 112.8, 67.4, 21.9. HRMS (ESI) Calcd. for C19H19NO4Na+ [M+Na]+ 

348.1206; Found: 348.1197.

(E)-1-amino-3-(cyclohexyloxy)-3-oxo-1-phenylprop-1-en-2-yl benzoate 

(1D): colorless oil, 74% yield. 1H NMR (300 MHz, CDCl3) δ 7.92 (d, J = 8.5 

Hz, 2H), 7.54-7.49 (m, 3H), 7.40-7.31 (m, 5H), 6.09 (br s, 2H), 4.94-4.86 (m, 1H), 1.82-1.76 

(m, 2H), 1.60-1.51 (m, 2H), 1.46-1.17 (m, 6H), 13C NMR (75 MHz, CDCl3) δ 166.3, 165.2, 

152.3, 135.0, 132.9, 129.83, 129.76, 129.6, 128.4, 128.2, 127.6, 112.9, 71.9, 31.4, 25.3, 23.1. 

HRMS (ESI) Calcd. for C22H24NO4
+ [M+H]+ 366.1700; Found: 366.1692.

2.3 Asymmetric hydrosilylation of α-acyloxy β-enamino esters 1
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O

O

O
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3

DCM, -40 oC, 72h

HSiCl3 (3.0 eq.), PhCO2H (1.0eq.)
Cat*2g (10 mol%) K2CO3 (aq.)

r.t., 72 h R1

NH

OR2

O

OH

R3

O

1

A solution of trichlorosilane (31 L, 0.3 mmol, 3.0 equiv) in 120 L of DCM was added 

to a stirred solution of the corresponding -acyloxy -enamino ester 1 (0.1 mmol) and the 

catalyst 2g (0.01 mmol) in DCM (2.0 mL) at -40 oC. The mixture was stirred at the same 

temperature for 72 h. The reaction mixture was then treated with saturated aqueous solution of 

K2CO3 at room temperature for 72 h. And then the mixture was extracted with EtOAc. The 

combined extracts were washed with brine and dried over anhydrous Na2SO4. The solvents 

were removed under vacuum. Purification of the reaction mixture by column chromatography 

(silica gel, hexanes/EtOAc = 1/1) afforded pure product. The dr and ee values were determined 

using established HPLC techniques with chiral stationary phases.
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ethyl (2S, 3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3a): white 

solid, m.p.: 160-161℃, 97% yield, >99:1dr, 95% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., tmajor = 5.5 min., tminor = 10.9 

min.). [α]D
20 = -38.5 (c 1, CHCl3) ( lit.[2] [α]D

25 = -40.3 (c 1, CHCl3). 1H NMR (300 MHz, 

CDCl3) δ 7.81 (d, J = 6.9 Hz, 2H), 7.53-7.28 (m, 8H), 7.21 (d, J = 8.6 Hz, 1H), 5.63 (dd, J1 = 

8.6 Hz, J2 = 3.5 Hz), 4.68 (br s, 1H), 4.20-4.10 (m, 2H), 3.22 (br s, 1H), 1.24 (t, J = 7.1 Hz, 3H) , 

the same as literature.[2,3] HRMS (ESI) Calcd. for C18H19NO4Na+ [M+Na]+ 336.1206; Found: 

336.1209.

ethyl (2S, 3S)-3-benzamido-3-(4-fluorophenyl)- 2-hydroxy propanoate 

(3b): white solid, m.p.: 152-153℃, 89% yield, >99:1dr, 87% ee, HPLC 

conditions: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min, tmajor = 4.7 min., tminor = 

9.4 min.). [α]D
20 = -38.7 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.85-7.80 (m, 2H), 7.37-

7.30 (m, 5H), 7.14-7.08 (m, 3H), 5.60 (dd, J1 = 8.6 Hz, J2 = 3.5 Hz, 1H), 4.69-4.66 (m, 1H), 

4.18 - 4.12 (m, 2H), 3.15 (d, J = 6.3 Hz, 1H), 1.25 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, 

CDCl3) δ 171.7, 166.5, 165.5, 163.2, 136.5, 129.5, 129.4, 128.6, 128.4, 127.6, 115.8, 115.5, 

72.8, 62.3, 55.5, 14.1. RMS (ESI) Calcd. for C18H18FNO4Na+ [M+Na]+ 354.1112; Found: 

354.1129.

ethyl (2S, 3S)-3-benzamido-3-(4-chlorophenyl)-2-hydroxy propanoate 

(3c): white solid, m.p.: 163-164℃, 90 % yield, 99:1 dr, 92% ee, HPLC 

conditions: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 4.9 min., 5.5 min., 

8.5 min., 14.1 min.). [α]D
20 = -35.8 (c 1, CHCl3). 1H NMR (300 MHz, DMSO) δ 8.86 (d, J = 

9.0 Hz, 1H), 7.83-7.80 (m, 2H), 7.53-7.43 (m, 5H), 7.38 (d, J = 8.5 Hz, 1H), 5.98 (s, 1H), 5.31 

(t, J = 8.6 Hz, 1H), 4.40 (d, J = 8.2 Hz, 1H), 4.12-3.99 (m, 2H), 1.09 (t, J = 7.1 Hz, 3H).  13C 

NMR (75 MHz, DMSO) δ 172.1, 165.8, 138.8, 134.2, 132.0, 131.5, 130.2, 128.3, 127.9, 127.4, 

72.8, 60.4, 54.9, 14.1. HRMS (ESI) Calcd. for C18H19ClNO4
+ [M+H]+ 348.1003, Found: 

348.1001 (Cl 34.9689); Calcd. for C18H19ClNO4
+ [M+H]+ 350.0973, Found: 350.0975 (Cl 
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36.9659); Calcd. for C18H18ClNNaO4
+ [M+Na]+ 370.0822, Found: 370.0811 (Cl 34.9689); 

Calcd. for C18H18ClNNaO4
+ [M+Na]+ 372.00793, Found: 372.0789 (Cl 36.9659).

ethyl (2S,3S)-3-benzamido-3-(4-bromophenyl)-2-hydroxy propanoate 

(3d): white solid, m.p.: 160-161℃, 99% yield, >99:1dr, 98% ee, HPLC 

conditions: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min, t = 5.9 min., 17.3 

min.). [α]D
20 = - 41.6 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.81-7.78 (m, 2H), 7.54-7.41 

(m, 5H), 7.27-7.19 (m, 3H), 5.57 (dd, J1 = 8.5 Hz, J2 = 3.6 Hz, 1H), 4.67-4.64 (m, 1H), 4.21- 

4.11 (m, 2H), 3.25 (d, J = 5.3 Hz, 1H), 1.25 (t, J = 7.2 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

171.5, 166.6, 135.8, 133.8, 131.8, 131.6, 129.4, 128.6, 127.0, 122.4, 62.4, 54.9, 14.1. HRMS 

(ESI) Calcd. for C18H19BrNO4
+ [M+H]+ 392.0497, Found: 392.0484 (Br 78.9183); Calcd. for 

C18H19BrNO4
+ [M+H]+ 394.0477, Found: 394.0470 (Br 80.9163); Calcd. for C18H18BrNNaO4

+ 

[M+Na]+ 414.0317, Found: 414.0320 (Br 78.9183); Calcd. for C18H18BrNNaO4
+ [M+Na]+ 

416.0296, Found: 416.0286 (Br 80.9163).

ethyl (2S,3S)-3-benzamido-2-hydroxy-3-(p-tolyl)propanoate (3e): white 

solid, m.p.: 132-133℃, 96% yield, >99:1 dr, 97% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min, t =5.9 min., 11.6 min.). [α]D
20 =- 

32.8 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.82-7.79 (m, 2H), 7.45-7.40 (m, 3H), 7.26- 

7.24 (m, 2H), 7.13-7.10 (m, 3H), 5.59 (dd, J1 = 8.6 Hz, J2 = 3.5 Hz, 1H), 4.68 (br s, 1H), 4.63 - 

4.12 (m, 2H), 3.13 (br s, 1H), 2.31 (s, 1H), 1.29-1.23 (m, 3H). 13C NMR (75 MHz, CDCl3) δ 

171.8, 166.6, 138.0, 134.1, 133.5, 131.6, 129.2, 128.5, 127.5, 127.0, 72.9, 62.1, 55.2, 21.1, 14.1. 

HRMS (ESI) Calcd. for C19H21NO4Na+ [M+Na]+ 350.1363; Found: 350.1363.

ethyl (2S,3S)-3-benzamido-2-hydroxy-3-(4-methoxyphenyl) 

propanoate (3f): white solid, m.p.: 143-144℃, 99% yield,  >99:1 dr, 

94% ee, HPLC conditions: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 6.6 

min., 11.9 min.). [α]D
20 = - 37.1 (c 1, CHCl3). 1H NMR (300 MHz, CHCl3) δ 7.80-7.78 (m, 2H), 

7.51 -7.37 (m, 3H), 7.29 (d, J = 8.7 Hz, 2H), 7.22 (d, J = 8.5 Hz, 1H), 5.57 (dd, J1 = 8.5, J2 = 
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3.5 Hz, 1H), 4.64 (dd, J1 = 5.7, J2 = 3.6 Hz, 2H), 3.75 (s, 3H), 3.37 (d, J = 6.1 Hz, 1H), 1.23 (t, 

J = 7.1 Hz, 3H), 13C NMR (75 MHz, CHCl3) δ 171.8, 166.5, 159.3, 134.0, 131.6, 128.8, 128.7, 

128.4, 127.0, 113.8, 72.9, 62.0, 55.1, 54.8, 14.0. HRMS (ESI) Calcd. for C19H21NO5Na+ 

[M+Na]+ 366.1312; Found: 366.1319.

ethyl (2S,3S)-3-benzamido-3-(3-chlorophenyl)-2-hydroxy propanoate 

(3g): white solid, m.p.: 150-151℃, 98% yield, >99:1 dr, 94% ee, HPLC 

condition: Chiralpak AD-H (n-hexane/ethanol: 70/30, 1.0 mL/min, t = 10.5 min., 13.8 min.). 

[α]D
20 = - 42.1 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.80 (d, J = 2.8 Hz, 2H), 7.53-7.42 

(m, 4H), 7.38-7.24 (m, 4H), 5.58 (dd, J1 = 8.1 Hz, J2 = 3.2 Hz, 1H), 4.64 (d, J = 2.8 Hz, 1H), 

4.19 - 4.13 (m, 2H), 3.44 (br s, 1H), 1.25 (t, J =7.0 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

171.4, 166.6, 138.7, 134.3, 133.7, 131.8, 129.7, 128.6, 128.4, 127.9, 127.1, 125.9, 72.6, 62.4, 

55.0, 14.0. HRMS (ESI) Calcd. for C18H19ClNO4
+ [M+H]+ 348.1003, Found: 348.1000 (Cl 

34.9689); Calcd. for C18H19ClNO4
+ [M+H]+ 350.0973, Found: 350.0973 (Cl 36.9659); Calcd. 

for C18H18ClNNaO4
+ [M+Na]+ 370.0822, Found: 370.0814 (Cl 34.9689); Calcd. for 

C18H18ClNNaO4
+ [M+Na]+ 372.00793, Found: 372.0789 (Cl 36.9659).

ethyl (2S,3S)-3-benzamido-3-(2-bromophenyl)-2-hydroxy propanoate (3h): 

white solid, m.p.: 118-119℃, 91 % yield, >99:1 dr, 91% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/ethanol: 70/30, 1.0 mL/min, t = 11.3 min., 18.3 min.). [α]D
20 = -

35.4 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.83-7.80 (m, 2H), 7.52-7.40 (m, 5H), 7.32-

7.29 (m, 1H), 7.24-7.15 (m, 2H), 5.57 (dd, J1 = 8.6 Hz, J2 = 3.6 Hz, 1H), 4.65 (br s, 1H), 4.18 

(q, J = 7.1 Hz, 2H), 3.23 (br s, 1H), 1.28 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

171.4, 166.6, 139.0, 133.8, 131.9, 131.4, 130.9, 130.0, 128.6, 127.1, 126.3, 122.5, 72.6, 62.5, 

54.9, 29.7, 14.1. HRMS (ESI) Calcd. for C18H19BrNO4
+ [M+H]+ 392.0497, Found: 392.0483 

(Br 78.9183); Calcd. for C18H19BrNO4
+ [M+H]+ 394.0477, Found: 394.0452 (Br 80.9163); 

Calcd. for C18H18BrNNaO4
+ [M+Na]+ 414.0317, Found: 414.0317 (Br 78.9183); Calcd. for 

C18H18BrNNaO4
+ [M+Na]+ 416.0296, Found: 416.0287 (Br 80.9163).
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ethyl (2S,3S)-3-benzamido-3-(benzo[d][1,3]dioxol-5-yl)-2-hydroxy- 

propanoate (3i): white solid, m.p.: 139-140℃, 94% yield, 93:7 dr, 89% 

ee, HPLC condition: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t =6.3 min., 

12.1 min.). [α]D
20 = -11.2 (c 1, CHCl3). 1H NMR (300 MHz, CHCl3) δ 7.81-7.78 (m, 2H), 7.50-

7.39 (m, 3H), 7.18 (d, J = 8.3 Hz, 1H), 6.88-6.84 (m, 1H), 6.83-6.81 (m, 1H), 6.73-6.71 (m, 

1H), 5.91 (s, 2H), 5.53-5.49 (m, 1H), 4.63 (d, J = 3.3 Hz, 1H), 4.20-4.10 (m, 2H), 3.29 (br s, 

1H), 1.26 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CHCl3) δ 171.6, 166.5, 147.6, 147.3, 133.9, 

131.6, 130.4, 128.4, 127.0, 121.2, 108.0, 107.9, 101.0, 72.8, 62.1, 55.1, 14.0. HRMS (ESI) 

Calcd. for C19H19NO6Na+ [M+Na]+ 380.1105; Found:380.1103.

ethyl (2S,3S)-3-benzamido-2-hydroxy -3-(naphthalen-2-yl)  propanoate 

(3j): white solid, m.p.: 177-178℃, 91% yield, >99:1 dr, 89% ee, HPLC 

conditions: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 

7.0 min., 19.1 min.). [α]D
20 = -45.3 (c 1, CHCl3). 1H NMR (300 MHz, CHCl3) δ 7.85-7.78 (m, 

7H), 7.48-7.36 (m, 7H), 5.80 (dd, J1 = 8.3 Hz, J2 = 3.2 Hz, 1H), 4.13 (q, J = 7.1 Hz, 2H), 3.38 

(br s, 1H), 1.23 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CHCl3) δ 171.7, 166.7, 134.1, 134.0, 

133.1, 133.0, 131.7, 128.6, 128.3, 127.9, 127.6, 127.1, 127.0, 126.23, 126.16, 125.3, 73.0, 62.2, 

55.5, 14.1. HRMS (ESI) Calcd. for C22H21NO4Na+ [M+Na]+ 386.1363; Found: 386.1359.

ethyl (2S,3R)-3-benzamido-2-hydroxy -3-(thiophen-2-yl) propanoate (3k): 

white oil, 92 % yield, 85:15 dr, 87 % ee, HPLC conditions: Chiralpak AD-H 

(n-hexane/ethanol: 70/30, 1.0 mL/min., t = 12.0 min., 13.9 min.). [α]D
20 = -32.6 (c 1, CHCl3). 

1H NMR (300 MHz, CHCl3) δ 7.80-7.76 (anti) (m, 1.72H), 7.730-7.725 (syn) (m, 0.30H), 7.53-

7.48 (m, 1H), 7.45-7.39 (m, 2H), 7.08-7.03 (m, 2H), 6.99-6.97 (syn) (m, 0.18H), 6.95-6.93 

(anti) (m, 0.95H), 4.34-4.25 (syn) (m, 0.25H), 4.19 (anti) (q, J = 7.1 Hz, 1.79H), 3.61 (syn) (d, 

J = 4.5 Hz, 0.14H), 3.43 (anti) (d, J = 5.7 Hz, 0.85H), 1.32-1.30 (syn) (m, 0.39H), 1.25 (anti) (t, 

J = 7.1 Hz, 3H). 13C NMR (75 MHz, CHCl3) δ 171.4, 166.4, 138.3, 133.8, 131.8, 128.5, 127.1, 

126.6, 126.5, 125.6, 72.6, 62.4, 51.5, 14.0. HRMS (ESI) Calcd for C16H17NO4SNa+ [M+Na]+ 

342.0770; Found: 342.0781.
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ethyl (2S,3R)-3-benzamido-3-(furan-2-yl)-2-hydroxypropanoate (3l): white 

oil, 92% yield, >99:1 dr, 82% ee, HPLC condition: Chiralpak AD-H (n-

hexane/2-propanol: 60/40, 1.0 mL/min., t = 5.0 min., 6.3 min.). [α]D
20 = - 36.1 (c 1, CHCl3). 1H 

NMR (300 MHz, CHCl3) δ 7.45 (s, 1H), 7.41-7.27 (m, 5H), 7.11 (d, J = 3.5 Hz, 1H), 6.48 (dd, 

J1 = 3.3 Hz, J2 = 1.7 Hz, 1H), 5.57 (dd, J1 = 8.9 Hz, J2 = 3.5 Hz, 1H), 4.65 (d, J = 3.4 Hz, 1H), 

4.19-4.06 (m, 2H), 3.26 (s, 1H), 1.23 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CHCl3) δ 171.6, 

157.5, 147.5, 144.1, 136.3, 128.4, 128.3, 127.6, 114.7, 112.1, 72.8, 62.2, 54.6, 14.0. HRMS 

(ESI) Calcd. for C16H17NO5Na+ [M+Na]+ 326.0999; Found: 326.1007.

ethyl (2S,3S)-3-benzamido-2-hydroxy-4-phenylbutanoate (3m): white solid, 

m.p.: 107-108℃, 87:13 dr, 96% yield, 66:34 dr, 80% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 5.5 min., 7.2 min.). [α]D
20 = -

10.8 (c 1, CHCl3). 1H NMR (300 MHz, CHCl3) δ 7.68 (d, J = 7.2 Hz, 2H), 7.46-7.42 (m, 1H), 

7.36-7.20 (m, 7H), 6.78 (d, J = 8.8 Hz, 1H), 4.87-4.79 (m, 1H), 4.39 (anti) (d, J = 3.2 Hz, 

0.13H), 4.21 (syn) (d, J = 1.7 Hz, 0.85H), 4.16-4.08 (m, 2H), 3.11-2.91 (m, 2H), 1.18 (t, J = 

7.0 Hz, 3H). 13C NMR (75 MHz, CHCl3) δ 173.6, 167.2, 137.3, 134.2, 131.4, 129.3, 128.5, 

128.4, 126.9, 126.6, 70.2, 62.1, 53.3, 37.7, 13.9. HRMS (ESI) Calcd. for C19H21NO4Na+ 

[M+Na]+ 350.1363; Found: 350.1352.

ethyl (2S,3S)-3-(4-fluorobenzamido)-2-hydroxy-3-phenylpropanoate (3n): 

white solid, m.p.: 130-131℃, 91% yield, >99:1 dr, 91% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 5.6 min., 10.6 

min.). [α]D
20 = -33.8 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.84-7.79 (m, 

2H), 7.37-7.28 (m, 5H), 7.19 (d, J = 8.5 Hz, 1H), 7.12-7.05 (m, 2H), 5.60 (dd, J1 = 8.6 Hz, J2 = 

3.5 Hz, 1H), 4.66 (dd, J1 = 5.7 Hz, J2 = 3.5 Hz, 1H), 4.17-4.09 (m, 2H), 3.27 (d, J = 6.1 Hz, 

1H), 1.24 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CHCl3) δ 171.7, 165.6, 164.8 (d, 1J = 250.5 

Hz) ,136.4, 130.17(d, 4J = 3.1 Hz), 129.4 (d, 3J = 8.9 Hz), 128.5, 128.3, 127.6, 115.6 (d, 2J = 

21.8 Hz). HRMS (ESI) Calcd. for C18H19FNO4
+ [M+H]+ 332.1293; Found: 332.1304. 
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ethyl (2S,3S)-3-(4-chlorobenzamido)-2-hydroxy-3-phenylpropanoate (3o): 

white solid, m.p.: 139-140℃, 88% yield, >99:1 dr, 93% ee, HPLC condition: 

Chiralpak AD-H (n-hexane/ethanol: 70/30, 1.0 mL/min., t = 15.1 min., 18.4 

min.). [α]D
20 = -43.0 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.74 (d, J = 

8.5 Hz, 2H), 7.40-7.29 (m, 7H), 7.19 (d, J = 8.5 Hz, 1H), 5.60 (dd, J1 = 8.5 Hz, J2 = 3.5 Hz, 

1H), 4.66 (br s, 1H), 4.19-4.09 (m, 2H), 3.24 (br s, 1H), 1.24 (t, J = 7.1 Hz, 3H). 13C NMR (75 

MHz, CDCl3) δ 171.6, 165.6, 137.9, 136.4, 132.4, 128.8, 128.5, 128.4, 127.6, 72.8, 62.2, 55.5, 

14.0. HRMS (ESI) Calcd. for C18H19ClNO4
+ [M+H]+ 348.1003, Found: 348.0989 (Cl 34.9689); 

Calcd. for C18H19ClNO4
+ [M+H]+ 350.0973, Found: 350.0966 (Cl 36.9659); Calcd. for 

C18H18ClNNaO4
+ [M+Na]+ 370.0822, Found: 370.0811 (Cl 34.9689); Calcd. for 

C18H18ClNNaO4
+ [M+Na]+ 372.0793, Found: 372.0789 (Cl 36.9659).

ethyl (2S,3S)-3-(4-bromobenzamido)-2-hydroxy-3-phenylpropanoate (3p): 

white solid, m.p.: 157-158℃, 94% yield, 99:1 dr, 90% ee, HPLC condition: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 7.1 min., 21.5 

min.). [α]D
20 = -51.5 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.67 (d, J = 

8.4 Hz, 2H), 7.57-7.54 (m, 2H), 7.34-7.29 (m, 5H), 7.19 (d, J = 8.5 Hz, 1H), 5.59 (dd, J1 = 8.6 

Hz, J2 = 3.5 Hz, 1H), 4.67 (br s, 1H), 4.20-4.11 (m, 2H), 3.21 (br s, 1H), 1.24 (t, J = 4.0 Hz, 

3H), 13C NMR (75 MHz, CDCl3) δ 171.6, 165.7, 136.3, 132.9, 131.8, 128.7, 128.5, 128.4, 

127.6, 126.4, 72.7, 62.2, 55.5, 14.0. HRMS (ESI) Calcd. for C18H18BrNNaO4
+ [M+Na]+ 

414.0317, Found: 414.0315 (Br 78.9183); Calcd. for C18H18BrNNaO4
+ [M+Na]+ 416.0296, 

Found: 414.0298 (Br 80.9163).

ethyl (2S,3S)-2-hydroxy-3-(4-nitrobenzamido)-3-phenylpropanoate (3q): 

white solid, m.p.: 42-43℃, 95% yield, >99:1 dr, 91% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min, t = 6.8 min., 10.3 

min.). [α]D
20 = -34.1 (c 1, CHCl3). 1H NMR (300 MHz, CHCl3) δ 8.19 (d, J = 

8.7 Hz, 2H), 7.94-7.91 (m, 2H), 7.53 (d, J = 8.5 Hz, 1H), 7.36-7.27 (m, 5H), 5.59 (dd, J1 = 8.5 
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Hz, J2 = 3.5 Hz, 1H), 4.67-4.64 (m, 1H), 4.15-4.08 (m, 2H), 3.51 (d, J = 5.9 Hz, 1H), 1.21 (t, J 

= 7.2 Hz, 3H), 13C NMR (75 MHz, CHCl3) δ 171.4, 164.7, 149.4, 139.5, 136.0, 128.5, 128.4, 

128.3, 127.5, 123.6, 72.6, 62.2, 55.7, 13.9. HRMS (ESI) Calcd. for C18H18N2O6Na+ [M+Na]+ 

381.1057; Found: 381.1055.

ethyl (2S,3S)-2-hydroxy-3-phenyl-3-(4-(trifluoromethyl)benzamido) 

propanoate (3r): white oil, 99% yield, >99:1 dr, 87% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min, t = 6.9 min., 14.3 

min.). [α]D
20 = -41.6 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.90 (d, J = 

8.1 Hz, 2H), 7.66 (d, J = 8.2 Hz, 2H), 7.38-7.29 (m, 6H), 5.61 (dd, J1 = 8.6 Hz, J2 = 3.6 Hz, 

1H), 4.67 (dd, J1 = 6.2 Hz, J2 = 3.6 Hz, 1H), 4.21-4.06 (m, 2H), 3.34 (d, J = 6.3 Hz, 1H), 1.24 

(t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CHCl3) δ 171.5, 165.4, 137.3, 136.2, 133.3 (d, 1J = 

32.7 Hz), 128.5, 128.4, 127.6, 125.5 (q, 2J = 11.1 Hz ), 121.7, 72.7, 62.3, 55.6, 14.0. HRMS 

(ESI) Calcd. for C19H18F3O4Na+ [M+Na]+ 404.1080; Found: 404.1089.

ethyl (2S,3S)-2-hydroxy-3-(4-methylbenzamido)-3-phenylpropanoate (3s): 

white solid, m.p.: 154-155℃, 95 % yield, >99:1 dr, 94 % ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min, t =6.0, 19.5). [α]D
20 

= - 44.9 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.70 (d, J = 8.1 Hz, 2H), 

7.37-7.27 (m, 6H), 7.21 (d, J = 8.0 Hz, 2H), 5.61 (dd, J1 = 8.6 Hz, J2 = 3.5 Hz, 1H), 4.66 (d, J 

= 2.9 Hz, 1H), 4.14-4.08 (m, 2H), 3.42 (br s, 1H), 2.38 (s, 1H), 1.22 (t, J = 7.1 Hz, 3H), 13C 

NMR (75 MHz, CDCl3) δ 171.7, 166.6, 142.1, 136.7, 131.2, 129.1, 128.4, 128.1, 127.6, 127.0, 

72.9, 62.1, 55.4, 21.4, 14.0. HRMS (ESI) Calcd. for C18H21NO4Na+ [M+Na]+ 350.1363; Found: 

350.1365.

ethyl (2S,3S)-2-hydroxy-3-(4-methoxylbenzamido)-3-phenylpropanoate (3t): 

white solid, m.p.: 152-153℃, 86% yield, >99:1 dr, 94% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 6.9 min., 25.5 

min.). [α]D
20 = - 41.8 (c 1, CHCl3). 1H NMR (300 MHz, CHCl3) δ 7.80-7.70 (m, 
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2H), 7.37-7.29 (m, 5H), 7.12 (d, J = 8.9 Hz, 1H), 5.63-5.59 (m, 1H), 4.67 (d, J = 2.8 Hz, 1H), 

4.20-4.09 (m, 2H), 3.84 (s, 3H), 3.19 (br s, 1H), 1.27-1.24 (m, 3H). 13C NMR (75 MHz, CHCl3) 

δ 171.8, 166.1, 162.3, 136.7, 128.9, 128.5, 128.2, 127.6, 126.3, 113.7, 72.9, 62.2, 55.4, 14.0. 

HRMS (ESI) Calcd. for C19H21NO5Na+ [M+Na]+ 366.1312; Found: 366.1309.

ethyl (2S,3S)-3-(4-(tert-butyl) benzamido)-2-hydroxy-3-phenyl propanoate 

(3u): white solid, m.p.: 136-137℃, 86% yield, 97:3 dr, 92% ee, HPLC 

condition: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 7.8 

min., 17.8 min.). [α]D
20 = - 45.6 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 

7.79 (d, J = 8.3 Hz, 2H), 7.50-7.47 (m, 2H), 7.41-7.34 (m, 5H), 7.24 (d, J = 8.6 Hz, 1H), 5.66 

(dd, J1 = 8.6 Hz, J2 = 3.5 Hz, 1H), 4.71 (d, J = 3.4 Hz,1H), 4.24-4.13 (m, 2H), 3.25 (br s, 1H), 

1.36 (s, 9H), 1.28 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 171.8, 166.5, 155.2, 136.7, 

131.2, 128.5, 128.3, 127.6, 126.9, 125.5, 72.9, 62.2, 55.4, 34.9, 31.1, 14.1. HRMS (ESI) Calcd. 

for C22H27NO4Na+ [M+Na]+ 392.1832; Found: 392.1820.

ethyl (2S,3S)-2-hydroxy-3-(3-methoxybenzamido)-3-phenylpropanoate (3v): 

white solid, m.p.: 124-125℃, 99% yield, >99:1 dr, 99% ee, HPLC condition: 

Chiralpak AD-H (n-hexane/ethanol: 70/30, 1.0 mL/min., t = 9.7 min., 14.8 

min.). [α]D
20 = - 31.9 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.38-7.29 (m, 8H), 7.20 (d, J 

= 8.4 Hz, 1H), 7.06-7.02 (m, 1H), 5.61 (dd, J1 = 8.6 Hz, J2 = 3.5 Hz, 1H), 4.68 (br s, 1H), 4.19-

4.11 (m, 2H), 3.83 (s, 3H), 3.19 (br s, 1H), 1.24 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) 

δ 171.7, 166.5, 159.8, 136.5, 135.6, 129.5, 128.5, 128.3, 127.6, 118.8, 117.8, 112.6, 72.8, 62.2, 

55.5, 55.4, 14.0. HRMS (ESI) Calcd. for C19H21NO5Na+ [M+Na]+ 366.1312; Found: 366.1314.

ethyl (2S,3S)-2-hydroxy-3-(3-methylbenzamido)-3-phenylpropanoate (3w): 

white solid, m.p.: 144-145℃, 93% yield, >99:1 dr, 93% ee, HPLC conditions: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 6.2 min., 15.1 

min.). [α]D
20 = -57.8 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.62-7.59 (m, 

2H), 7.35-7.30 (m, 7H), 7.14 (d, J = 8.3 Hz, 1H), 5.62 (dd, J1 = 8.7 Hz, J2 = 3.3 Hz, 1H), 4.70-
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4.67 (m, 1H), 4.20-4.11 (m, 2H), 3.11 (d, J = 6.4 Hz, 1H), 2.40 (s, 3H), 1.25 (t, J = 7.0 Hz, 3H). 

13C NMR (75 MHz, CDCl3) δ 171.8, 166.8, 138.5, 136.6, 134.1, 132.4, 128.51, 128.46, 128.3, 

127.7, 127.6, 124.1, 72.9, 62.2, 55.4, 21.3, 14.1. HRMS (ESI) Calcd for C19H21NO4Na+ 

[M+Na]+ 350.1363; Found: 350.1362.

ethyl (2S,3S)-3-(2-chlorobenzamido)-2-hydroxy-3-phenylpropanoate (3x): 

white solid, m.p.: 112-113℃, 90% yield, >99:1 dr, 91% ee, HPLC condition: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min, t = 5.9 min., 7.6 

min.). [α]D
20 = -21.8 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.68-7.65 (m, 1H), 7.51-7.28 

(m, 9H), 5.64 (dd, J1 = 8.6 Hz, J2 = 3.4 Hz, 1H), 4.68 (br s, 1H), 4.20-4.09 (m, 2H), 3.14 (d, J 

= 5.8 Hz, 1H), 1.26 (t, J = 7.1 Hz, 3H), 13C NMR (75 MHz, CDCl3) δ 171.5, 165.5, 136.1, 

134.4, 131.4, 130.7, 130.3, 130.2, 128.4, 128.3, 127.7, 127.0, 72.8, 62.1, 55.7, 14.0. HRMS 

(ESI) Calcd. for C18H18ClNNaO4
+ [M+Na]+ 370.0822, Found: 370.0808 (Cl 34.9689); Calcd. 

for C18H18ClNNaO4
+ [M+Na]+ 372.0793, Found: 372.0784 (Cl 36.9659).

ethyl (2S,3S)-3-(2-naphthamido)-2-hydroxy-3-phenylpropanoate (3y): 

white solid, m.p.: 169-170℃, 81% yield, >99:1 dr, 98% ee, HPLC condition: 

Chiralpak AD-H (n-hexane/ethanol: 70/30, 1.0 mL/min, t = 25.5 min., 30.3 

min.). [α]D
20 = -121.9 (c 1, CHCl3). 1H NMR (300 MHz, CHCl3) δ 8.33 (1 H, s), 

7.93-7.85 (m, 4H), 7.59-7.51 (m, 2H), 7.40-7.31 (m, 6H), 5.69 (dd, J1 = 8.5 Hz, J2 = 3.3 Hz, 

1H), 4.74 (d, J = 3.3Hz, 1 H), 4.17-4.12 (m, 2H), 3.34 (s, 1H), 1.25 (t, J = 7.0Hz, 5H). 7.80-

7.70 (m, 2H), 7.37-7.29 (m, 5H), 7.12 (d, J = 8.9 Hz, 1H), 5.63-5.59 (m, 1H), 4.67 (d, J = 2.8 

Hz, 1H), 4.20-4.09 (m, 2H), 3.84 (s, 3H), 3.19 (br s, 1H), 1.27-1.24 (m, 3H). 13C NMR (75 

MHz, CHCl3) δ 171.8, 166.7, 136.6, 134.8, 132.5, 131.2, 128.9, 128.5, 128.4, 128.3, 127.7, 

127.64, 127.58, 126.72, 123.6, 72.9, 62.2, 55.6, 14.0. HRMS (ESI) Calcd. for C22H21NO4Na+ 

[M+Na]+ 386.1363; Found: 386.1361.

ethyl (2S,3S)-2-hydroxy-3-phenyl-3-(thiophene-2-carboxamido) 

propanoate (3z): white solid, m.p.: 162-163℃, 98% yield, >99:1 dr, 89% ee, 
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HPLC condition: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 5.0 min., 8.3 

min.). [α]D
20 = -27.2 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.57-7.56 (m, 1H), 7.48-7.47 

(m, 1H), 7.37-7.28 (m, 5H), 7.09-7.05 (m, 2H), 5.58 (dd, J1 = 8.6 Hz, J2 = 3.6 Hz, 1H), 4.62 (d, 

J = 3.5 Hz, 1H), 4.20-4.10 (m, 2H), 3.25 (br s, 1H), 1.23 (t, J = 7.1 Hz, 3H), 13C NMR (75 

MHz, CDCl3) δ 171.7, 161.1, 138.5, 136.4, 130.3, 128.5, 128.4, 128.3, 127.6, 72.8, 62.2, 55.4, 

14.0. HRMS (ESI) Calcd. for C16H17NO4SNa+ [M+Na]+ 342.0770; Found: 342.0760.

ethyl (2S,3S)-3-phenyl-3-(furan-2-carboxamido)-2-hydroxy propanoate 

(3A): white solid, m.p.: 136-137℃, 91% yield, >99:1 dr, 99% ee, HPLC 

condition: Chiralpak AD-H (n-hexane/ethanol: 70/30, 1.0 mL/min., t = 8.2 

min., 10.0 min.). [α]D
20 = -81.8 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.46-7.45 (m, 1H), 

7.38-7.27 (m, 6H), 7.11 (dd, J1 = 3.5 Hz, J2 = 0.7 Hz, 1H), 6.48 (dd, J1 = 3.5 Hz, J2 = 1.8 Hz, 

1H), 5.58 (dd, J1 = 8.9 Hz, J2 = 3.6 Hz, 1H), 4.65 (dd, J1 = 6.3 Hz, J2 = 3.6 Hz, 1H), 4.19-4.10 

(m, 2H), 3.18 (d, J = 6.4 Hz, 1H), 1.24 (t, J = 7.2 Hz, 3H). 13C NMR (75 MHz, CHCl3) δ 171.6, 

157.4, 147.6, 144.1, 136.3, 128.5, 128.3, 127.6, 114.7, 112.2, 72.8, 62.2, 54.6, 14.0. HRMS 

(ESI) Calcd. for C18H16NO5Na+ [M+Na]+ 326.1023; Found: 326.1018. 

methyl (2S,3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3B): white 

solid, white solid, m.p.: 158-159℃(lit.[4] m.p.: 158-159℃; lit.[5] m.p.: 158-

159℃), 80% yield, >99:1dr, 97% ee, HPLC condition: Chiralpak AD-H (n-hexane/ethanol: 

70/30, 1.0 mL/min., t = 8.0 min., 11.0 min.). [α]D
20 = -23.1 (c 1, CHCl3) ( lit.[6] [α]D

20 = -23 (c 

1, CHCl3); ( lit.[7] [α]D
20 = -28.8 (c 1, CHCl3); (lit.[4] [α]D

20 = -23.7 (c 1.1, CHCl3); ( lit.[5] [α]D
20 

= +8.7 (c 1.03, MeOH). 1H NMR (300 MHz, CDCl3) δ 7.83-7.79 (m, 2H), 7.43-7.34 (m, 3H), 

7.33-7.30 (m, 5H), 7.23 (d, J = 8.4 Hz, 1H), 5.62 (dd, J1 = 8.6 Hz, J2 = 8.6 Hz，1H), 4.70 (br s, 

1H), 3.71 (s, 3H), 3.24 (d, J = 4.3 Hz, 3H) , the same as literature.[4-8] HRMS (ESI) Calcd. for 

C17H17NO4Na+ [M+Na]+ 322.1050; Found: 322.1041.
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isopropyl (2S, 3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3C): 

white solid, m.p.: 108-109℃, 98 % yield, >99:1 dr, 97 % ee, HPLC condition: 

Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 5.0 min., 10.8 min.). [α]D
20 = -

34.4 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.80-7.79 (m, 2H), 7.52-7.39 (m, 5H), 7.34-

7.27 (m, 3H), 7.23 (d, J = 3.8 Hz, 1H), 5.61 (dd, J1 = 8.7 Hz, J2 = 3.6 Hz, 1H), 4.99-4.91 (m, 

1H), 4.65-4.63 (m, 1H), 3.28 (d, J = 5.5 Hz, 1H), 1.23 (d, J = 6.3 Hz, 3H), 1.16 (d, J = 6.3 Hz, 

3H). 13C NMR (75 MHz, CDCl3) δ 171.2, 166.5, 136.6, 134.1, 131.6, 128.5, 128.4, 128.2, 

127.8, 127.0, 72.8, 70.4, 55.3, 21.7, 21.6. HRMS (ESI) Calcd. for C19H21NO4Na+ [M+Na]+ 

350.1363; Found: 350.1377.

cyclohexyl (2S,3S)-3-benzamido-2-hydroxy-3-phenyl propanoate (3D): 

white solid, m.p.: 142-143℃, 99% yield, >99:1 dr, 99.7% ee, HPLC 

condition: Chiralpak AD-H (n-hexane/2-propanol: 60/40, 1.0 mL/min., t = 4.6 min., 8.5 min.). 

[α]D
20 = -30.4 (c 1, CHCl3). 1H NMR (300 MHz, CDCl3) δ 7.82-7.80 (m, 2H), 7.43-7.38 (m, 

5H), 7.31-7.29 (m, 3H), 7.20 (d, J = 8.4 Hz, 1H), 5.62 (dd, J1 = 8.7 Hz, J2 = 3.5 Hz, 1H), 4.75-

4.66 (m, 2H), 3.19 (br s, 1H), 1.83-1.71 (m, 4H), 1.43-1.26 (m, 6H), 13C NMR (75 MHz, 

CDCl3) δ 171.2, 166.5, 136.6, 134.1, 131.6, 128.5, 128.4, 128.3, 127.8, 127.1, 75.4, 72.9, 55.3, 

31.5, 31.4, 25.1, 23.71, 23.67. HRMS (ESI) Calcd for C22H25NO4Na+ [M+Na]+ 390.1676; 

Found: 390.1665.
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3. 1H NMR and 13C NMR spectra
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N
H
N

O
TsO

N
H
N

O
TsO



(1R, 2R)-2-(4-chloropicolinamido)cyclohexyl 4-methylbenzenesulfonate (2b)
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(1R, 2R)-2-(4-iodopicolinamido)cyclohexyl 4-methylbenzenesulfonate (2d)
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(1R, 2R)-2-(4-nitropicolinamido)cyclohexyl 4-methylbenzenesulfonate (2e)
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 (1R, 2R)-2-(5-methoxypicolinamido)cyclohexyl 4-methylbenzenesulfonate (2f)
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 (1R, 2R)-2-(4-nitropicolinamido)cyclohexyl 4-methoxylbenzenesulfonate (2g)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl benzoate (1a)
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 (E)-1-amino-3-ethoxy-1-(4-fluorophenyl)-3-oxoprop-1-en-2-yl benzoate (1b)
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 (E)-1-amino -1-(4-chlorophenyl)-3-ethoxy-3-oxoprop-1-en-2-yl benzoate (1c)
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(E)-1-amino-1-(4-bromophenyl)-3-ethoxy 3-oxoprop-1-en-2-yl benzoate (1d)
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 (E)-1-amino-3-ethoxy-3-oxo-1-(p-tolyl)prop-1-en-2-yl benzoate (1e)
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 (E)-1-amino-3-ethoxy-1-(4-methoxyphenyl)-3-oxoprop-1-en-2-yl benzoate (1f)
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(E)-1-amino-1-(3-chlorophenyl)-3-ethoxy-3-oxoprop-1-en-2-yl benzoate (1g)
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 (E)-1-amino-1-(2-bromophenyl)-3-ethoxy-3-oxoprop-1-en-2-yl benzoate (1h)
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(E)-1-amino-1-(benzo[d][1,3]dioxol-5-yl)-3-ethoxy-3-oxoprop-1-en-2-yl benzoate (1i)
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(E)-1-amino-3-ethoxy-1-(naphthalene-2-yl)-3-oxoprop-1-en-2-yl benzoate (1j)
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(E)-1-amino-3-ethoxy-3-oxo-1-(thiophen-2-yl) prop-1-en-2-yl benzoate (1k)
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(E)-1-amino-3-ethoxy-1-(furan-2-yl)-3-oxo prop-1-en-2-yl benzoate (1l)
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(E)-3-amino-1-ethoxy-1-oxo-4-phenylbut-2-en-2-yl benzoate (1m)
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 (E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-fluorobenzoate (1n)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-chlorobenzoate (1o)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-bromobenzoate (1p)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-nitrobenzoate (1q)

Ph

NH2
COOEt

O O

NO2

Ph

NH2
COOEt

O O

NO2



(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-(trifluoromethyl) benzoate (1r)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-methylbenzoate (1s)

Ph

NH2
COOEt

O O

Ph

NH2
COOEt

O O



 (E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-methoxylbenzoate (1t)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 4-(tert-butyl) benzoate (1u)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 3-methoxylbenzoate (1v)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 3-methylbenzoate (1w)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 2-chlorobenzoate (1x)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl 2-naphthoate (1y)
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 (E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl thiophene-2-carboxylate (1z)
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(E)-1-amino-3-ethoxy-3-oxo-1-phenylprop-1-en-2-yl furan-2-carboxylate (1A)
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 (E)-1-amino-3-methoxy-3-oxo-1-phenylprop-1-en-2-yl benzoate (1B)
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(E)-1-amino-3-isopropoxy-3-oxo-1-phenylprop-1-en-2-yl benzoate (1C)
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(E)-1-amino-3-(cyclohexyloxy)-3-oxo-1-phenylprop-1-en-2-yl benzoate (1D)
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ethyl (2S, 3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3a)
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ethyl (2S, 3S)-3-benzamido-3-(4-fluorophenyl)- 2-hydroxypropanoate (3b)

NHBz
COOEt

OH
F

NHBz
COOEt

OH
F



ethyl (2S, 3S)-3-benzamido-3-(4-chlorophenyl)-2-hydroxypropanoate (3c)
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ethyl (2S,3S)-3-benzamido-3-(4-bromophenyl)-2-hydroxypropanoate (3d)
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ethyl (2S,3S)-3-benzamido-2-hydroxy -3-(p-tolyl)propanoate (3e)
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ethyl (2S,3S)-3-benzamido-2-hydroxy-3-(4-methoxyphenyl)propanoate (3f)
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ethyl (2S,3S)-3-benzamido-3-(3-chlorophenyl)-2-hydroxypropanoate (3g)
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ethyl (2S,3S)-3-benzamido-3-(2-bromophenyl)-2-hydroxypropanoate (3h)

NHBz
COOEt

OH

Br

NHBz
COOEt

OH

Br



ethyl (2S,3S)-3-benzamido-3-(benzo[d][1,3]dioxol-5-yl)-2-hydroxypropanoate (3i)
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ethyl (2S,3S)-3-benzamido-2-hydroxy-3-(naphthalen-2-yl) propanoate (3j)
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ethyl (2S,3R)-3-benzamido-2-hydroxy -3-(thiophen-2-yl) propanoate (3k)
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ethyl (2S,3R)-3-benzamido-3-(furan-2-yl)-2-hydroxypropanoate (3l)
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ethyl (2S,3S)-3-benzamido-2-hydroxy -4-phenylbutanoate (3m)

Bn

NHBz
COOEt

OH

Bn

NHBz
COOEt

OH



ethyl (2S,3S)-3-(4-fluorobenzamido)-2-hydroxy-3-phenylpropanoate (3n)
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ethyl (2S,3S)-3-(4-chlorobenzamido)-2-hydroxy-3-phenylpropanoate (3o)
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ethyl (2S,3S)-3-(4-bromobenzamido)-2-hydroxy-3-phenylpropanoate (3p)
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ethyl (2S,3S)-2-hydroxy -3-(4-nitrobenzamido)-3-phenylpropanoate (3q)
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ethyl (2S,3S)-2-hydroxy-3-phenyl -3-(4-(trifluoromethyl)benzamido) propanoate (3r)
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ethyl (2S,3S)-2-hydroxy-3-(4-methylbenzamido)-3-phenylpropanoate (3s)
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ethyl (2S,3S)-2-hydroxy-3-(4-methoxylbenzamido)-3-phenylpropanoate (3t)
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ethyl (2S,3S)-3-(4-(tert-butyl) benzamido)-2-hydroxy-3-phenylpropanoate (3u)
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ethyl (2S,3S) -2-hydroxy-3-(3-methoxybenzamido) -3-phenylpropanoate (3v)
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ethyl (2S,3S) -2-hydroxy-3-(3-methylbenzamido) -3-phenylpropanoate (3w)
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ethyl (2S,3S)-3-(2-chlorobenzamido)-2-hydroxy-3-phenylpropanoate (3x)
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ethyl (2S,3S)-3-(2-naphthamido)-2-hydroxy-3-phenylpropanoate (3y)
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ethyl (2S,3S)-2-hydroxy-3-phenyl -3-(thiophene-2-carboxamido) propanoate (3z)
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ethyl (2S,3S)-3-phenyl-3-(furan-2-carboxamido)-2-hydroxy propanoate (3A)
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methyl (2S, 3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3B)

NHBz
COOMe

OH



isopropyl (2S, 3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3C)

NHBz
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OH

NHBz
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OH



cyclohexyl (2S,3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3D)
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OH
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NHBz

OH
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5. HPLC Charts of Products

ethyl (2S,3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3a)
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ethyl (2S, 3S)-3-benzamido-3-(4-fluorophenyl)- 2-hydroxypropanoate (3b) 

NHBz
COOEt

OH
F
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ethyl (2S, 3S)-3-benzamido-3-(4-chlorophenyl)-2-hydroxypropanoate (3c)
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ethyl (2S,3S)-3-benzamido-3-(4-bromophenyl)-2-hydroxypropanoate (3d)
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ethyl (2S,3S)-3-benzamido-2-hydroxy -3-(p-tolyl)propanoate (3e)
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ethyl (2S,3S)-3-benzamido-2-hydroxy -3-(4-methoxyphenyl)propanoate (3f)
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ethyl (2S,3S)-3-benzamido -3-(3-chlorophenyl)-2-hydroxypropanoate (3g):
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ethyl (2S,3S)-3-benzamido -3-(2-bromophenyl)-2-hydroxypropanoate (3h)

NHBz
COOEt

OH

Br

NHBz
COOEt

OH

Br



ethyl (2S,3S)-3-benzamido -3-(benzo[d][1,3]dioxol-5-yl)-2-hydroxypropanoate (3i)
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ethyl (2S,3S)-3-benzamido-2-hydroxy -3-(naphthalen-2-yl) propanoate (3j)
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ethyl (2S,3R)-3-benzamido-2-hydroxy -3-(thiophen-2-yl) propanoate (3k)
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ethyl (2S,3R)-3-benzamido -3-(furan-2-yl) -2-hydroxypropanoate (3l)
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ethyl (2S,3S)-3-benzamido-2-hydroxy -4-phenylbutanoate (3m)
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ethyl (2S,3S)-3-(4-fluorobenzamido)-2-hydroxy-3-phenylpropanoate (3n)
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ethyl (2S,3S)-3-(4-chlorobenzamido)-2-hydroxy-3-phenylpropanoate (3o)
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ethyl (2S,3S)-3-(4-bromobenzamido)-2-hydroxy-3-phenylpropanoate (3p)
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ethyl (2S,3S)-2-hydroxy -3-(4-nitrobenzamido)-3-phenylpropanoate (3q)
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ethyl (2S,3S)-2-hydroxy-3-phenyl -3-(4-(trifluoromethyl)benzamido) propanoate (3r)

Ph

NH

OH
O

OO

CF3

Ph

NH

OH
O

OO

CF3



ethyl (2S,3S)-2-hydroxy-3-(4-methylbenzamido)-3-phenylpropanoate (3s)
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ethyl (2S,3S)-2-hydroxy-3-(4-methoxylbenzamido)-3-phenylpropanoate (3t)
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ethyl (2S,3S)-3-(4-(tert-butyl) benzamido)-2-hydroxy-3-phenylpropanoate (3u)
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ethyl (2S,3S) -2-hydroxy-3-(3-methoxybenzamido) -3-phenylpropanoate (3v)
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ethyl (2S,3S) -2-hydroxy-3-(3-methylbenzamido) -3-phenylpropanoate (3w)
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ethyl (2S,3S)-3-(2-chlorobenzamido) -2-hydroxy-3-phenylpropanoate (3x)
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ethyl (2S,3S)-3-(2-naphthamido) -2-hydroxy-3-phenylpropanoate (3y)
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ethyl (2S,3S)-2-hydroxy-3-phenyl -3-(thiophene-2-carboxamido) propanoate (3z)
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ethyl (2S,3S) -3-phenyl -3-(furan-2-carboxamido)-2-hydroxy propanoate (3A)
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methyl (2S, 3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3B)
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isopropyl (2S, 3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3C)
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cyclohexyl (2S,3S)-3-benzamido-2-hydroxy-3-phenylpropanoate (3D)
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