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General methods: Melting points are uncorrected. NMR spectra were 

recorded on a Brucker-300 MHz spectrometer.  HRMS (ESI) Mass 

spectra were recorded on BRUKER FT-MS.  Dichloromethane was 

distilled over calcium hydride.  Aldimines 3 were prepared from 

condensation of the corresponding aldehydes with 2-aminophenol 

according to the literature method.[1]  N-tertbutylsulfinimines 6 were 

prepared accordingly.[2] All reactions were carried out under argon 

atmosphere in a well-dried glassware. 

 
1. General procedure for the reaction of methyl phenyldiazoacetate with 

alcohols and imines 3b-f: 

 

To a refluxing CH2Cl2 (4 mL) solution of Rh2(OAc)4 (2.38 mg, 1 mol%), benzyl alcohol 2a (56.4 

ul, 0.54 mmol) and imine 3a  (116.0 mg, 0.59 mmol) under argon atmosphere was added methyl 



phenyldiazoacetate 1 (95 mg, 0.54 mmol) in 2 mL of CH2Cl2 over 1 h via a syringe pump. After 

completion of the addition, the reaction mixture was cooled to room temperature. Solvent was 

removed and the crude product was subject to 1H-NMR analysis for the determination of chemo- 

and diastereoselectivity.  The crude product was purified by flash chromatography on silica gel 

(eluent: EtOAc/light petroleum ether 1:9) to give 4a (184mg, 75%). Products 4b~4i were obtained 

by the same procedure. 

 

Methyl 2-benzyloxy-2-phenyl-3-(2-hydroxyphenylamino) phenyl 

propionate 4a: Rf = 0.25 (10% EtOAc/ light petroleum); Yellow oil; 1H 

NMR (300 MHz, CDCl3) δ 7.54 (m, 2H), 7.27-7.53 (m, 8H), 7.18 (m, 3H), 

7.08 (m, 2H), 6.63-6.81 (m, 4H), 5.93 (br, 1H), 5.20 (s, 1H), 4.71(br, 1H), 

4.58 (d, J = 11.8Hz, 1H), 4.58 (d, J = 11.8Hz, 1H), 4.52 (d, J = 11.8Hz, 1H), 3.74 (s, 3H); 13C 

NMR (75MHz, CDCl3) δ 171.6, 145.7, 138.1, 137.8, 134.7, 134.4, 129.1, 128.6, 128.4, 128.2, 

127.7, 127.4, 127.3, 127.2, 127.0, 120.7, 119.6, 116.4, 114.5, 87.7, 67.8, 65.3, 52.2; HRMS: calcd 

for C29H27NO4: 454.2013; found: 454.2013 [M+H]+ .  

 

Methyl 2-methoxy-2-phenyl-3-(2-hydroxyphenylamino)–phenyl 

propionate 4b: Rf = 0.25 (10% EtOAc/ light petroleum); Yellow oil; 1H 

NMR (300 MHz, CDCl3) δ 7.46 (m, 2H), 7.33 (m, 3H), 7.15 (m, 3H), 6.99 

(m, 2H), 6.43-6.61 (m, 4H), 5.89 (br, 1H), 4.98 (s, 1H), 4.51(br, 1H), 3.74 (s, 

3H), 3.35 (s, 3H); 13C NMR (75MHz, CDCl3) δ 171.6, 146.1, 137.8, 134.8, 134.3, 128.9, 128.6, 

128.3, 127.7, 127.4, 127.3, 120.8, 120.1, 116.9, 114.6, 88.0, 65.4, 54.2, 52.2; HRMS: calcd for 

C23H23NO4: 400.1519; found: 400.1530 [M+Na]+ .  

 

 

Methyl 2-isopropoxy-2-phenyl-3-(2-hydroxyphenyl amino)–phenyl 

propionate 4c: Rf = 0.25 (10% EtOAc/ light petroleum); Yellow oil; 1H 

NMR (300 MHz, CDCl3) δ 7.27-7.38 (m, 5H), 7.14 (m, 3H), 6.99 (m, 2H), 

6.43-6.61 (m, 4H), 5.88 (br, 1H), 5.12 (s, 1H), 4.69(br, 1H), 3.93 (m, 1H), 

3.71 (s, 3H), 1.22 (d, J = 6.1Hz, 3H), 1.02 (d, J = 6.1Hz, 3H); 13C NMR (75MHz, CDCl3) δ 172.6, 
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145.7, 138.1, 136.4, 134.5, 129.2, 128.9, 128.2, 127.4, 127.2, 127.1, 120.9, 119.4, 116.4, 114.6, 

86.9, 68.8, 64.5, 51.9, 23.8, 23.1; HRMS: calcd for C25H27NO4: 428.1832; found: 428.1821 

[M+Na]+ 

 

Methyl 2-(4-methoxybenzyloxy)-2-phenyl)-3- (2-hydroxy- phenylamino) 

-phenylpropionate 4d: Rf = 0.25 (10% EtOAc/ light petroleum); Yellow 

oil; 1H NMR (300 MHz, CDCl3) δ 7.48 (m, 2H), 7.33 (m, 3H), 7.28 (d, J = 

8.7Hz, 2H), 7.15 (m, 3H), 7.02 (m, 2H), 6.90 (d, J = 8.7Hz, 2H), 6.43-6.61 (m, 4H), 5.63 (br, 1H), 

5.08 (s, 1H), 4.55 (d, J = 11.2Hz, 1H), 4.51(br, 1H), 3.82 (s, 3H), 3.73 (s, 3H); 13C NMR (75MHz, 

CDCl3) δ 171.6, 158.9, 146.2, 137.9, 134.9, 134.3, 130.3, 129.1, 128.6, 128.4, 127.7, 127.4, 127.3, 

120.8, 120.1, 117.2, 114.6, 113.7, 87.7, 67.6, 65.4, 55.3, 52.2; HRMS: calcd for C30H29NO5: 

506.1938; found: 506.1946 [M+Na]+ 

 

Methyl 2-(4-nitrobenzyloxy)-2-phenyl)-3- (2-hydroxy phenylamino) 

-phenylpropionate 4e: Rf = 0.25 (15% EtOAc/ light petroleum); mp = 

137.1-140.8°C; 1H NMR (300 MHz, CDCl3) δ 8.20 (d, J = 8.7Hz, 2H), 

7.48 (m, 4H), 7.35 (m, 3H), 7.18 (m, 3H), 7.06 (m, 2H), 6.43-6.62 (m, 4H), 5.55 (br, 1H), 5.13 (s, 

1H), 4.71 (d, J = 13.4Hz, 1H), 4.68(br, 1H), 4.56 (d, J = 13.4Hz, 1H), 3.73 (s, 3H); 13C NMR 

(75MHz, CDCl3) δ 171.1, 147.1, 145.9, 145.5, 137.8, 134.5, 129.0, 128.7, 128.5, 128.0, 127.8, 

127.5, 127.2, 126.3, 123.5, 120.9, 120.0, 116.2, 114.5, 88.5, 66.9, 65.2, 52.3; HRMS: calcd for 

C29H26N2O6: 521.1683; found: 521.1662 [M+Na]+ . 

 

Methyl 2-(4-nitrobenzyloxy)-2-phenyl-3- (2-hydroxy phenylamino)-4- 

methoxyphenyl propionate 4f: Rf = 0.25 (15% EtOAc/ light petroleum); 

mp = 144.3-147.5°C; 1H NMR (300 MHz, CDCl3) δ 8.20 (d, J = 8.8Hz, 

2H), 7.50 (d, J = 8.8Hz, 2H), 7.46 (m, 2H), 7.35 (m, 3H), 6.98 (d, J = 

8.6Hz, 2H), 6.7 1(d, J = 8.6Hz, 2H), 6.46-6.62 (m, 4H), 5.54 (br, 1H), 5.01 (s, 1H), 4.71 (d, J = 

13.4Hz, 1H), 4.61(br, 1H), 4.56 (d, J = 13.4Hz, 1H), 3.75 (s, 3H), 3.72 (s, 3H); 13C NMR (75MHz, 

CDCl3) δ 171.2, 159.0, 147.1, 145.9, 145.6, 134.6, 130.1, 129.8, 128.7, 128.5, 128.0, 127.2, 123.5, 

120.9, 119.7, 116.5, 114.5, 112.8, 88.3, 66.9,  64.8, 55.1, 52.3; HRMS: calcd for C30H28N2O7: 
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551.1789; found: 551.1779 [M+Na]+ . 

 

Methyl 2-(4-nitrobenzyloxy)-2-phenyl)-3-(2-hydroxyphenyl amino)-4- 

cyanophenyl propionate 4g: Rf = 0.25 (15% EtOAc/ light petroleum); mp 

= 158.1-161.8°C; 1H NMR (300 MHz, CDCl3) δ 8.23 (d, J = 8.6Hz, 2H), 

7.50 (d, J = 8.6Hz, 2H), 7.32-7.46 (m, 7H), 7.16 (d, J = 8.2Hz, 2H), 

6.46-6.62 (m, 4H), 5.54 (br, 1H), 5.24 (s, 1H), 4.91(br, 1H), 4.67 (d, J = 13.2Hz, 1H), 4.55 (d, J = 

13.2Hz, 1H), 3.74 (s, 3H); 13C NMR (75MHz, CDCl3) δ 170.5, 147.3, 145.3, 144.7, 143.6, 134.0, 

133.8, 131.2, 129.7, 129.1, 128.3, 127.3,123.7, 121.2, 119.4, 118.7, 114.8, 114.6, 111.4, 87.9, 67.2, 

64.9, 52.5; HRMS: calcd for C30H25N3O6: 546.1636; found: 546.1644 [M+Na]+ .  

 

Methyl 2-(4-nitrobenzyloxy)-2-phenyl-3- (2-hydroxy phenylamino) 

-3- (naphthalen-1-yl) propanoate 4h: Rf = 0.25 (15% EtOAc/ light 

petroleum); mp = 151.5-153.8°C; 1H NMR (300 MHz, CDCl3) δ 

8.51(m, 1H), 7.98 (d, J = 8.2Hz, 2H), 7.87(m, 1H), 7.72 (d, J = 8.0Hz, 

2H), 7.52(m, 1H), 7.22-7.40 (m, 5H), 7.17 (m, 1H), 7.01 (d, J = 8.2Hz, 2H), 6.46-6.67 (m, 6H), 

5.34 (s, 1H), 4.72(br, 1H), 4.55 (d, J = 13.3Hz, 1H), 4.45 (d, J = 13.2Hz, 1H), 3.72 (s, 3H); 13C 

NMR (75MHz, CDCl3) δ 171.2, 146.9, 145.3, 144.9, 134.1, 133.3(overlap), 129.1, 128.8, 128.6, 

128.3, 127.8, 126.7, 125.8, 125.2, 124.5, 124.3, 123.3, 121.2(overlap), 119.3, 115.4, 

114.5(overlap), 88.7, 66.5, 57.7, 52.6; HRMS: calcd for C33H28N2O6:  571.1840; found: 571.1814 

[M+Na]+ . 

 

Methyl 2-(4-nitrobenzyloxy)-2-phenyl)-3-(2-hydroxy phenylamino) 

-4-nitrophenyl propionate 4i: Rf = 0.25 (15% EtOAc/ light petroleum); 

mp = 146.1-148.6°C; 1H NMR (300 MHz, CDCl3) δ 8.23 (d, J = 

8.8Hz, 2H), 8.01 (d, J = 8.7Hz, 2H), 7.50 (d, J = 8.8Hz, 2H), 7.32-7.42 

(m, 5H), 7.21 (d, J = 8.7Hz, 2H), 6.46-6.68 (m, 4H), 5.29 (br, 2H), 4.88(br, 1H), 4.67 (d, J = 

13.1Hz, 1H), 4.55 (d, J = 13.1Hz, 1H), 3.75 (s, 3H); 13C NMR (75MHz, CDCl3) δ 170.4, 147.4, 

145.6, 145.2, 144.7, 133.9, 133.7, 129.9, 129.3, 128.3(overlap), 127.4, 123.7, 122.6, 121.3, 119.7, 

115.1, 114.6, 87.9, 67.2, 64.9, 52.5; HRMS: calcd for C29H25N3O8: 566.1534; found: 566.1532 
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[M+Na]+ . 

2. Optimizing the reaction condition for the reaction of methyl phenyl 

diazoacetate with alcohols and N-tert-butylsulfinimines 6.: 
 
Table 1 Reaction of diazoacetate with benzyl alcohol and N-tert-butylsulfinimine 

BnOH
 Catalyst

solvent

R
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MeOOC
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Entry R Ar 
The ratio of  

1：2：6 
Catalyst Solvent 

Yieldb 

of 7 (%) 
dr of 7 [c] 

1 C6H5 p-O2NC6H4 (6a) 1：1：1 Rh2(OAc)4 CH2Cl2 25 >98 : 2 

2 C6H5 p-O2NC6H4 (6a) 1：1：1 Rh2(OAc)4 THF <5 >98 : 2 

3 C6H5 p-O2NC6H4 (6a) 1：1：1 Rh2(OAc)4 Toluene 22 >98 : 2 

4 C6H5 p-O2NC6H4 (6a) 1：1：1 Rh2(OAc)4 CH3CN 14 >98 : 2 

5 C6H5 p-O2NC6H4 (6a) 1：1：1 Rh2(OAc)4 ClCH2CH2Cl 10 >98 : 2 

6 C6H5 p-O2NC6H4 (6a) 2：2：1 Rh2(OAc)4 CH2Cl2 58 >98 : 2 

7 C6H5 p-O2NC6H4 (6a) 4：4：1 Rh2(OAc)4 CH2Cl2 55 >98 : 2 

8 C6H5 p-O2NC6H4 (6a) 2：2：1 Rh2(tfa)4 CH2Cl2 58 >98 : 2 

9 C6H5 p-O2NC6H4 (6a) 2：2：1 Rh2(nttl)4 CH2Cl2 58 >98 : 2 

10 C6H5 p-O2NC6H4 (6a) 2：2：1 Rh2(cap)4 CH2Cl2 20 >98 : 2 

11 H p-O2NC6H4 (6a) 2：2：1 Rh2(OAc)4 CH2Cl2 --[d] -- 

12 C6H5 p-MeOC6H4(6c) 2：2：1 Rh2(OAc)4 CH2Cl2 --[d] -- 

13 C6H5 C6H5(6d) 2：2：1 Rh2(OAc)4 CH2Cl2 8(7i) >98 : 2 

14 C6H5 p-CNC6H4(6e) 2：2：1 Rh2(OAc)4 CH2Cl2 15(7j) >98 : 2 

15 C6H5 p-CF3C6H4(6f) 2：2：1 Rh2(OAc)4 CH2Cl2 15(7k) >98 : 2 

[a] All reaction were carried out in 40℃ in the presence of Rhodium(II) catalyst (1 mol %). [b] Isolated yields after 

chromatography. [c] Determined by 1H NMR of crude reaction mixtures.[d] Only O-H insertion product 5 was obtained. 

 

 

3. General procedure for the reaction of methyl phenyldiazoacetate with 

alcohols and N-tert-butylsulfinimines 6: 



To a refluxing CH2Cl2 (8 mL) solution of Rh2(OAc)4 (3.6 mg, 2 mol%), benzyl alcohol 2a (84.0 ul, 

0.8 mmol) and N-tert-butylsulfinimine 6a  (103.6 mg, 0.4 mmol) under argon atmosphere was 

added methyl phenyldiazoacetate 1 (141 mg, 0.8 mmol) in 4 mL of CH2Cl2 over 1 h via a syringe 

pump. After completion of the addition, the reaction mixture was cooled to room temperature. 

Solvent was removed and the crude product was subject to 1H-NMR analysis for 

diastereoselectivity.  The crude product was purified by flash chromatography on silica gel 

eluting with 30 % EtOAc-light petroleum to afford 7a, yield 58%. Products 7a~7h were obtained 

by the same procedure. 

 

(R, R, R) Methyl 2-benzoxyl-2-phenyl)-3-tert-butylsulfinamino-4 

-nitrophenylpropionate 7a: Rf = 0.23 (30% EtOAc/ light petroleum); 

Yellow oil; 1H NMR (300 MHz, CDCl3) δ 7.98 (d, J = 8.9Hz, 2H), 

7.27-7.38 (m, 10H), 7.01 (d, J = 8.9Hz, 2H), .5.21 (d, J = 3.9Hz, 1H), 

4.64 (d, J = 3.9Hz, 1H), 4.55 (d, J = 11.6Hz, 1H), 4.42 (d, J = 11.6Hz, 1H), 3.84 (s, 3H), 1.18 (s, 

9H); 13C NMR (75MHz, CDCl3) δ 169.7, 147.5, 143.1, 137.5, 133.5, 130.7, 129.1, 128.3, 128.2, 

127.6, 126.9, 122.1, 87.3, 68.2, 65.2, 56.1, 52.5, 22.4; HRMS: calcd for C27H30N2O6S1; 533.1717; 

found: 533.1732 [M+Na]+ .  

 

 

(R, R, R) Methyl 2-(4-benzoxyl)-2-phenyl-3-tert-butyl 

sulfinamino-2, 4-nitrophenyl propionate 7b: Rf = 0.20 (30% 

EtOAc/ light petroleum); mp = 148.2-152.3°C;1H NMR (300 

MHz, CDCl3) δ 8.63 (d, J = 2.3Hz, 1H), 8.13 (dd, J1 = 8.7Hz, J2 = 2.3Hz, 1H), 7.19-7.34 

(m, 10H), 6.74 (d, J = 8.7Hz, 1H), 6.68 (d, J = 8.7Hz, 1H), 4.46 (d, J = 11.8Hz, 1H), 4.35 

(d, J = 11.8Hz, 1H), 4.04 (d, J = 8.7Hz, 1H), 3.78 (s, 3H), 1.17 (s, 9H); 13C NMR 

(75MHz, CDCl3) δ 169.0, 150.5, 146.9, 138.9, 136.3, 132.0, 131.8, 129.3, 129.0, 128.3, 128.2, 

127.9, 127.7, 124.7, 119.2, 87.4, 69.1, 58.4, 56.5, 53.1, 22.3; HRMS: calcd for C27H29N3O8S1; 

578.1568; found: 578.1588 [M+Na]+ . 
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(R, R, R) Methyl 2-(4-methoxybenzoxyl)-2-phenyl-3-tert-butyl 

sulfinamino-4-nitrophenyl propionate 7c: Rf = 0.23 (30% EtOAc/ 

light petroleum); mp = 146.3-149.5°C; 1H NMR (300 MHz, 

CDCl3) δ 7.96 (d, J = 8.8Hz, 2H), 7.33-7.39 (m, 5H), 7.23 (d, J = 8.5Hz, 2H), 7.01 (d, J 

= 8.8Hz, 2H), 6.87 (d, J = 8.5Hz, 2H), 5.19 (d, J = 4.0Hz, 1H), 4.64 (d, J = 4.0Hz, 1H), 

4.46 (d, J = 10.9Hz, 1H), 4.33 (d, J = 10.9Hz, 1H), 3.85 (s, 3H), 3.82 (s, 3H), 1.17 (s, 

9H); 13C NMR (75MHz, CDCl3) δ 169.9, 159.2, 147.5, 143.2, 133.7, 130.8, 129.6, 129.1, 128.6, 

128.4, 128, 128.2, 122.1, 113.8, 87.3, 68.0, 65.2, 56.2, 55.3, 52.5, 22.5; HRMS : calcd for 

C28H32N2O7S1; 563.1822; found: 563.1809 [M+Na]+ . 

 

 

(R, R, R) Methyl 2-(4-nitrobenzoxyl)-2-phenyl-3-tert-butyl 

sulfinamino-4-nitrophenyl propionate 7d:Rf = 0.23 (30% 

EtOAc/ light petroleum); mp = 130.2-134.5°C; 1H NMR (300 

MHz, CDCl3) δ 8.21 (d, J = 8.7Hz, 2H), 7.99 (d, J = 8.7Hz, 2H), 7.50 (d, J = 8.7Hz, 2H), 

7.34-7.40 (m, 5H), 7.04 (d, J = 8.7Hz, 2H), 5.21 (d, J = 3.7Hz, 1H), 4.67 (d, J = 13.1Hz, 

1H), 4.61 (d, J = 3.7Hz, 1H), 4.51 (d, J = 13.1Hz, 1H), 3.84 (s, 3H), 1.17 (s, 9H); 13C 

NMR (75MHz, CDCl3) δ 169.3, 147.6, 147.3, 145.1, 142.9, 133.2, 130.7, 129.4, 128.5, 128.2, 

127.2, 123.6, 122.2, 87.9, 67.3, 65.6, 56.2, 52.6, 22.4; HRMS: calcd for C27H29N3O8S1; 578.1568; 

found: 578.1583 [M+Na]+ . 

 

 

(R, R, R) Methyl 2-methoxyl-2-phenyl-3-tert-butylsulfinamino 

-4-nitrophenylpropionate 7e: Rf = 0.23 (30% EtOAc/ light 

petroleum); mp = 113.0-116.6°C; 1H NMR (300 MHz, CDCl3) δ 

7.97 (d, J = 8.9Hz, 2H), 7.33 (m, 5H), 6.98 (d, J = 8.9Hz, 2H), 5.08 (d, J = 3.5Hz, 1H), 

4.61 (d, J = 3.5Hz, 1H), 3.86 (s, 3H), 3.31 (s, 3H); 1.19 (s, 9H); 13C NMR (75MHz, 

CDCl3) δ 169.9, 147.5, 143.2, 133.7, 130.7, 128.9, 128.3, 128.2, 122.1, 87.5, 65.2, 56.1, 54.6, 

52.4, 22.5; HRMS: calcd for C21H26N2O6S1; 457.1404; found: 457.1424 [M+Na]+ . 
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(R, R, R) Methyl 2-ethoxyl-2-phenyl-3-tert- butylsulfinamino-4- 

nitrophenylpropionate 7f: Rf = 0.23 (30% EtOAc/ light 

petroleum); mp = 102.2-104.5°C;1H NMR (300 MHz, CDCl3) δ 

7.95 (d, J = 8.8Hz, 2H), 7.26-7.33 (m, 5H), 6.95 (d, J = 8.8Hz, 2H), 5.09 (d, J = 3.8Hz, 

1H), 4.66 (d, J = 3.8Hz, 1H), 3.86 (s, 3H), 3.33-3.49 (m, 2H), 1.22(m, 3H); 1.18 (s, 9H); 

13C NMR (75MHz, CDCl3) δ 170.1, 147.5, 143.2, 134.1, 130.7, 128.8, 128.2, 128.0, 122.0, 87.0, 

65.0, 62.1, 56.1, 52.4, 22.4,15.2; HRMS: calcd for C22H28N2O6S1; 471.1560; found: 471.1556 

[M+Na]+ . 

 

 (R, R, R) Methyl 2-isopropoxyl-2-phenyl-3-tert-butyl 

sulfinamino-4-nitrophenyl propionate 7g: Rf = 0.23 (30% EtOAc/ 

light petroleum); mp = 100.1-103.8°C; 1H NMR (300 MHz, 

CDCl3) δ 7.98 (d, J = 8.8Hz, 2H), 7.22-7.34 (m, 5H), 6.98 (d, J = 8.8Hz, 2H), .5.25 (d, J 

= 5.5Hz, 1H), 4.44 (d, J = 5.5Hz, 1H), 3.84 (s, 3H), 3.80 (m, 1H), 1.20 (d, J = 6.1Hz, 

3H), 1.18 (s, 9H), 0.92 (d, J = 6.1Hz, 3H); 13C NMR (75MHz, CDCl3) δ 170.4, 147.3, 

143.9, 134.8, 130.6, 129.2, 128.8, 127.6, 121.9, 87.0, 70.1, 64.9, 56.2, 52.3, 23.8, 23.2, 22.4; 

HRMS: calcd for C23H30N2O6S1; 485.1717; found: 485.1734 [M+Na]+ 

 

(R, R, R) Methyl 2-alloxyl-2-phenyl-3-tert-butylsulfinamino-4- 

nitrophenylpropionate 7h: Rf = 0.23 (30% EtOAc/ light 

petroleum); mp = 96.2-100.8°C;1H NMR (300 MHz, CDCl3) δ 

7.97 (dd, J1 = 6.9Hz, J2 = 1.9Hz, 2H), 7.29-7.34 (m, 5H), 7.01 (dd, J1 = 6.9Hz, J2 = 1.9Hz, 

2H), 5.25 (m, 1H), 5.26 (dd, J1 = 17.3Hz, J2 = 1.7Hz, 1H), 5.15 (m, 1H), 5.13 (d, J = 

4.0Hz, 1H), 4.57 (d, J = 4.0Hz, 1H), 4.0 (m, 1H), 3.89 (m, 1H), 3.84 (s, 3H), 1.17 (s, 9H); 

13C NMR (75MHz, CDCl3) δ 169.9, 147.5, 143.3, 133.8, 130.8, 128.9, 128.2(2C), 128.1, 122.1, 

116.2, 87.2, 67.3, 65.1, 56.1, 52.5, 22.6; HRMS : calcd for C23H28N2O6S1; 483.1560; found: 

483.1581 [M+Na]+ . 
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(R, R, R) Methyl 2,2-(4-benzoxyl, phenyl)-3-tert-butylsulfinamino 

-4-phenylpropionate 7i: Rf = 0.23 (30% EtOAc/ light petroleum); 

Yellow oil; 1H NMR (300 MHz, CDCl3) δ 7.12-7.43 (m, 13H), 

6.86 (d, J = 7.6Hz, 2H), 5.10 (d, J = 4.2Hz, 1H), 4.62 (d, J = 4.2Hz, 1H), 4.55 (d, J = 

11.7Hz, 1H), 4.42 (d, J = 11.7Hz, 1H), 3.81 (s, 3H), 1.16 (s, 9H); 13C NMR (75MHz, 

CDCl3) δ 170.3, 138.0, 135.6, 134.4, 129.8, 128.7, 128.5, 128.3, 127.9, 127.8, 127.4, 127.1, 126.9, 

87.7, 67.9, 65.9, 55.9, 52.2, 22.5; HRMS : calcd for C27H31NO4S; 488.1866; found: 488.1872 

[M+Na]+ . 

 

(R, R, R) Methyl 2,2-(4-benzoxyl, phenyl)-3-tert-butylsulfinamino- 

4-cyanophenylpropionate 7j: Rf = 0.23 (30% EtOAc/ light 

petroleum); Yellow oil; 1H NMR (300 MHz, CDCl3) δ 7.40 (d, J 

= 8.3Hz, 2H), 7.25-7.38 (m, 10H), 6.95 (d, J = 8.3Hz, 2H), .5.15 (d, J = 4.0Hz, 1H), 4.62 

(d, J = 4.0Hz, 1H), 4.54 (d, J = 11.6Hz, 1H), 4.40 (d, J = 11.6Hz, 1H), 3.83 (s, 3H), 1.17 

(s, 9H); 13C NMR (75MHz, CDCl3) δ 169.9, 141.1, 137.6, 133.7, 130.8, 130.6, 129.0, 128.4, 

128.2, 127.6, 126.9, 118.7, 111.8, 87.4, 68.2, 65.4, 56.1, 52.5, 22.5; HRMS : calcd for 

C28H30N2O4S1; 513.1818; found: 513.1828 [M+Na]+ 

 

 

 

(R, R, R) Methyl 2,2-(4-benzoxyl, phenyl)-3-tert-butylsulfinamino- 

4-trifluophenylpropionate 7k: Rf = 0.23 (30% EtOAc/ light 

petroleum); mp = 89.1-90.5°C; 1H NMR (300 MHz, CDCl3) δ 

7.38 (d, J = 8.1Hz, 2H), 7.25-7.36 (m, 10H), 6.96 (d, J = 8.1Hz, 2H), .5.16 (d, J = 4.0Hz, 

1H), 4.63 (d, J = 4.0Hz, 1H), 4.55 (d, J = 11.7Hz, 1H), 4.42 (d, J = 11.7Hz, 1H), 3.83 (s, 

3H), 1.17 (s, 9H); 13C NMR (75MHz, CDCl3) δ 170.0, 139.8, 137.8, 133.9, 130.2, 128.9, 

128.5, 128.3, 128.1, 127.5, 126.9, 14.0, 123.9, 87.5, 68.2, 65.4, 56.0, 52.4, 22.5; HRMS : calcd for 

C28H30F3N1O4S1; 556.1740; found: 556.1756 [M+Na]+ 
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4. Conversion of the three-component product 7a to 8. 
Compound 7a (0.2 mmol) was dissolved in 2.0 mL of methanol.  To the solution was added 0.6 

mL of 3 N HCl in 1,4-dioxane (2.0 mmol). The mixture was stirred at room temperature for 2h, 

and was then concentrated. The resulting residue was added 10 mL saturated aqueous NaHCO3. 

The aqueous phase was extracted with EtOAc (3×10ml), and the combined organic phase was 

dried over anhydrous MgSO4. After filtration, the solvent was removed to give amine 8 as 

colorless oil. 

 

(R, R, R) Methyl 2,2-(benzoxyl, phenyl)-3-amino-4- 

nitrophenylpropionate 8: Rf = 0.23 (30% EtOAc/ light petroleum); 

Colorless oil; 98% ee was determined by HPLC with a chiral Diacel 

Chiralcel column; (30% iPrOH in hexane at 1.0 mL/min); Retention time: tmajor = 8.4 min, and 

tminor = 10.4 min. [α]D
12 = +26.3 (c = 1.0g/ml, EtOAc). 1H NMR (300 MHz, CDCl3) δ 7.95 (d, 

J = 7.5Hz, 2H), 7.18-7.35 (m, 10H), 7.13 (d, J = 7.5Hz, 2H), 4.71(s, 1H), 4.57 (d, J = 

11.6Hz, 1H), 4.46 (d, J = 11.6Hz, 1H), 3.80 (s, 3H), 3.66 (br, 2H); 13C NMR (75MHz, 

CDCl3) δ 170.4, 147.4, 145.5, 137.7, 133.9, 129.8, 128.8, 128.4, 128.3, 128.0, 127.7, 127.3, 122.4, 

87.9, 68.3, 63.2, 52.4; HRMS: calcd for C23H22N2O5; 407.1601; found: 407.1609 [M+Na]+ . 

 

5. Procedure for the preparation of 9: 

To a solution of 8 (0.14 g, 0.34mmol) in EtOH (4 ml) was added 10% Pd on carbon (0.22 g) and 

conc. HCl (0.8 ml).  The reaction mixture was charged with an atmosphere of H2 and stirred at r.t. 

for 14 h.  The catalyst was filtered off, and the solvent was removed under reduced pressure.  

The crude product was purified by flash chromatography on silica gel eluting with CHCl3 : 

CH3OH = 50:1 to give α-hydroxyl-β-amino 9. 

 

(R, R, R) Methyl 2-hydroxyl-2-phenyl-3-amino-4-nitrophenyl 

propionate 9: 1H NMR (300 MHz, CDCl3) δ 7.84 (d, J = 8.4Hz, 2H), 

7.20-7.41 (m, 5H), 6.62 (d, J = 8.4Hz, 2H), 4.63(s, 1H), 3.62 (br, 

2H), 3.58(s, 3H), 2.02 (br, 1H); 13C NMR (75MHz, CDCl3) δ 173.7, 146.4, 139.6, 129.8, 

128.9, 128.4, 127.9, 126.4, 114.8, 81.4, 61.7, 52.8; HRMS: calcd for C16H16N2O5; 339.0951; 
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found: 339.0968 [M+Na]+. 

 

 

6. Determination of relative configuration of adducts 4: 

Adduct 4b was deprotected to give racemic 10.  1H NMR of compound 10 was identical to that 
of (R, R)-10 indicating that both 4 and 7 were erytheo isomers. 
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Compound 11: A mixture of complound 4b (0.47 g, 1 mmol), CH3I (5.7g, 40mmol) and K2CO3 

(0.8 g) in acetone (12.5 ml) was stirred at room temperature for 8 h.  Aqueous NH4Cl was added 

to quench the reaction.  After a usual work up, 11 was obtained 90% yield.[3] 

Preparation of (±)-10: A methanol (1 ml) solution of 11 (0.11 g, 0.22 mmol) was added to a 

solution of iodobenzene diacetate (0.3 g, 0.9 mmol) in methanol (3 ml) at 20℃over 30 min. via a 

syringe pump.  The reaction was allowed to stir at the temperature for additional 30min.  1N 

HCl (5 ml) was added and the resulting mixture was stirred for 1.5 h.  The reaction mixture was 

washed with saturated NaHCO3 (10 ml), extracted with EtOAc(2 x 5 ml), and the combined 

organic layer were washed with saturated NaCl (5 ml).  The organic layer was dried over 

anhydrous MgSO4. After filtrated and concentrated, the crude product was purified by flash 

chromatography on silica gel eluting with 25 % EtOAc-light petroleum to give (±)-10 in 50% 

yield.[4] 



Preparation of (R, R)-10: The procedure was the same as for the preparation of 8. 
 

(R, R, R) Methyl 2-hydroxyl-2-phenyl-3-amino-4-nitrophenyl propionate 10: 
1H NMR (300 MHz, CDCl3) δ 7.30-7.38 (m, 10H), 7.18 (m, 3H), 6.99 (m, 2H), 
4.63(s, 1H), 4.61 (d, J = 11.8Hz, 1H), 4.46 (d, J = 11.8Hz, 1H), 3.74 (s, 
3H), 1.76 (br, 2H). 
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