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 2D-NOESY of 3n 
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▶Sample name: 3a  
▶Analysis condition: Chiralpak IC, 40%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 19.6667 24104.2025 BB 141.0000 50.5815 

2 24.5667 23549.9903 BB 145.0000 49.4185 

Total  47654.1953    

 

 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 19.4167 23580.0859 BB 122.0000 99.7423 

2 24.3167 60.9137 FF 47.0000 0.2577 

Total  23641.0000    

 

  

N O
S

OO
MeO2C

racemic mixture

CO2Me

N O
S

OO
MeO2C

(1R,3S)-3a 
 
(99.5% ee)

CO2Me
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▶Sample name: 3b  
▶Analysis condition: Chiralpak IC, 10%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 52.1500 27616.7729 BB 210.0000 49.9167 
2 58.2500 27708.9791 BB 228.0000 50.0833 

Total   55325.7539       
 
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 52.5667 2251.4052 BB 155.0000 5.1048 
2 58.4500 41852.0271 BB 241.0000 94.8952 

Total   44103.4336       
  

N O
S

OO
MeO2C

(1R,3S)-3b 
 
(89.8%ee)

N O
S

OO
MeO2C

racemic mixture
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▶Sample name: 3c  
▶Analysis condition: Chiralpak IC, 40%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 24.5500 20700.4727 BB 158.0000 50.0223 
2 32.9000 20682.0239 BB 198.0000 49.9777 

Total   41382.4961       
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 24.4000 54905.2761 BB 165.0000 100.0000 
Total   54905.2773       

 

  

N O
S

OO
MeO2C

CO2Me

(1R,3S)-3c 
 
(>99% ee)

N O
S

OO
MeO2C

CO2Me
racemic mixture
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▶Sample name: 3d  
▶Analysis condition: Chiralpak IC, 20%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 26.9000 9798.4882 BB 152.0000 51.8215 
2 36.8833 9109.6646 BB 196.0000 48.1785 

Total   18908.1523       
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 26.8000 22634.8903 BB 169.0000 100.0000 
Total   22634.8906       

 
  

N O
S

OO
MeO2C

CO2Me
 racemic mixture

N O
S

OO
MeO2C

CO2Me

(1R,3S)-3d 
 
(>99% ee)
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▶Sample name: 3e  
▶Analysis condition: Chiralpak IC, 50%EtOH/n-hexane, 1.1ml/min, 215nm 
 
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 12.6500 7235.8937 BB 96.0000 50.0116 
2 15.3667 7232.5439 BB 112.0000 49.9884 

Total   14468.4375       
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 12.6500 9995.0123 BB 98.0000 99.3443 
2 15.4167 65.9705 FF 41.0000 0.6557 

Total   10060.9834       
  

N O
S

OO
MeO2C

CO2Me

Cl

racemic mixture

N O
S

OO
MeO2C

CO2Me

Cl

(1R,3S)-3e  (98.7% ee)
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▶Sample name: 3f  
▶Analysis condition: Chiralpak IC, 40%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 20.0000 13372.2393 BB 125.0000 50.1590 
2 25.5500 13287.4718 BB 150.0000 49.8410 

Total   26659.7109       
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 20.0667 8406.7910 BB 124.0000 100.0000 
Total   8406.7910       

  

N O
S

OO
MeO2C

CO2Me
Cl

(1R,3S)-3f 
 
(>99% ee)

N O
S

OO
MeO2C

CO2Me
Cl

racemic mixture
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▶Sample name: 3g  
▶Analysis condition: Chiralpak IC, 40%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 
 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 19.9833 3742.1226 BB 108.0000 50.4885 
2 22.8500 3669.7148 BB 120.0000 49.5115 

Total   7411.8374       
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 20.1000 10941.0685 BB 119.0000 100.0000 
Total   10941.0684       

  

N O
S

OO
MeO2C

CO2Me
F

(1R,3S)-3g 
 
(>99% ee)

N O
S

OO
MeO2C

CO2Me
F

racemic mixture
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▶Sample name: 3h  
▶Analysis condition: Chiralcel OD-H, 30%IPA/n-hexane, 1.0ml/min, 215nm 
 
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 35.9833 33458.7592 BB 283.0000 50.0785 

2 41.3500 33353.9121 FF 410.0000 49.9215 

Total  66812.6719    

 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 359500 34126.1394 BB 291.0000 100.0000 
Total   34126.1394       

  

N O
S

OO
MeO2C

CO2Me
NC

(1R,3S)-3h  (>99% ee)

N O
S

OO
MeO2C

CO2Me
NC

racemic mixture
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▶Sample name: 3i  
▶Analysis condition: Chiralcel OD-H, 30% IPA/n-hexane, 1.0ml/min, 215nm 
 
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 15.1333 32514.1144 BB 151.0000 49.4101 
2 19.7833 33290.4902 BB 203.0000 50.5899 

Total   65804.6016       
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 15.3000 156.6294 FF 59.0000 0.3719 
2 19.6500 41961.5187 BB 205.0000 99.6281 

Total   42118.1484       
  

N O
S

OO
MeO2C

CO2Me
MeO

racemic mixture

N O
S

OO
MeO2C

CO2Me
MeO

(1R,3S)-3i  (99.3% ee)
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▶Sample name: 3j  
▶Analysis condition: Chiralcel OD-H, 30%IPA/n-hexane, 1.0ml/min, 215nm 
 
 

 
 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 11.6167 12864.4116 BB 132.0000 50.9475 
2 17.8667 12385.9046 BB 158.0000 49.0525 

Total   25250.3164       
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 11.2167 63.5482 FF 39.0000 0.5776 
2 17.2833 10937.9071 FF 202.0000 99.4224 

Total   11001.4551       
  

N O
S

OO
MeO2C

CO2Me
F3C

(1R,3S)-3j 
 
(98.8% ee)

N O
S

OO
MeO2C

CO2Me
F3C

racemic mixture
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▶Sample name: 3k  
▶Analysis condition: Chiralpak IC, 40%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 
 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 47.1167 16919.6976 BB 281.0000 50.1719 
2 53.1333 16803.7854 BB 297.0000 49.8281 

Total   33723.4844       
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 46.3667 26445.8875 FF 411.0000 99.7901 
2 52.3833 55.6255 FF 137.0000 0.2099 

Total   26501.5117       
  

N O
S

OO
MeO2C

CO2Me
MeO2C

(1R,3S)-3k 
 
(99.6% ee)

N O
S

OO
MeO2C

CO2Me
MeO2C

racemic mixture
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▶Sample name: 3l  
▶Analysis condition: Chiralpak IC, 10%EtOH/n-hexane, 1.0ml/min, 215nm 
 
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 33.9333 10353.5611 FF 211.0000 51.2288 
2 37.4500 9856.8699 FF 248.0000 48.7712 

Total   20210.4316       
 

 
Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 33.5500 33879.5617 BB 223.0000 100.0000 
Total   33879.5625       

  

HN O
S

O O

S

MeO2C

(S)-3l  (>99% ee)

HN O
S

O O

S

MeO2C

racemic mixture
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▶Sample name: 3m  
▶Analysis condition: Chiralcel OD-H, 30%IPA/n-hexane, 1.0ml/min, 215nm 
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 12.6833 11124.0456 BB 127.0000 49.8113 
2 21.9167 11208.3124 BB 179.0000 50.1887 

Total   22332.3574       
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 12.2333 21673.1318 FF 182.0000 99.0270 
2 21.4667 212.9511 FF 79.0000 0.9730 

Total   21886.0820       
 

HN O
S

O O

O

MeO2C

(S)-3m  (98.1% ee)

racemic mixture

HN O
S

O O

O

MeO2C



75 

 

 

▶Sample name: 3n  
▶Analysis condition: Chiralpak IC, 50%EtOH/n-hexane, 1.0ml/min, 215nm 
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 22.1333 11687.1699 BB 145.0000 49.5586 
2 30.7667 11895.3693 BB 199.0000 50.4414 

Total   23582.5391       
 

 

Peak # RT[min] Area[mV*s] BL Wide[sec] Area% 

1 21.3667 33141.9075 BB 152.0000 99.5443 
2 29.6500 151.7227 FF 77.0000 0.4557 

Total   33293.6289       
 

(1R,3S)-3n  (99.1% ee)

N O
SMeO2C

O O

CO2Me

racemic mixture

N O
SMeO2C

O O

CO2Me
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▶Sample name: (1R,3S)-3ab 
▶Analysis condition: Chiralpak IC, 20% EtOH/n-hexane, 1.0 ml/min, 254nm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 40.8667 15577.1004 BB 211.0000 49.7761 

2 50.6500 15717.2431 BB 230.0000 50.2239 

Total  31294.3438    

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 39.8500 322.4641 FF 143.0000 0.5585 

2 50.5500 57419.2212 BB 293.0000 99.4415 

Total  57741.6836    

N O
S

O O
EtO2C

racemic  3ab
CO2Et

N O
S

OO
EtO2C

(1R,3S)-3ab 
 
(99% ee)

CO2Et
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▶Sample name: (1S,3R)-3ab 

▶Analysis condition: Chiralpak IC, 20% EtOH/n-hexane, 1.0 ml/min, 254nm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 40.8667 15577.1004 BB 211.0000 49.7761 

2 50.6500 15717.2431 BB 230.0000 50.2239 

Total  31294.3438    

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 38.5000 16291.3085 FF 306.0000 100.0000 

Total  16291.3085    

N O
S

O O
EtO2C

racemic  3ab
CO2Et

N O
S

OO
EtO2C

(1S,3R)-3ab 
 
(>99% ee)

CO2Et
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▶Sample name: 3ac 
▶Analysis condition: Chiralpak IC, 20% EtOH/n-hexane, 1.0 ml/min, 254nm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 9.4333 130.6417 FF 51.0000 0.2413 

2 10.5833 54002.7480 BB 127.0000 99.7587 

Total  54133.3906    

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 8.9833 4605.5190 BB 58.0000 49.3164 

2 9.9333 4733.2019 BB 76.0000 50.6836 

Total  9338.7207    

N O
S

OO
t-BuO2C

CO2t-Bu
racemic mixture

N O
S

OO
t-BuO2C

(1R,3S)-3ac 
 
(99.5% ee)

CO2t-Bu
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▶Sample name: 3bd 
▶Analysis condition: Chiralpak AD-H, 30% IPA/n-hexane, 0.7 ml/min, 215nm  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 28.4500 20793.8758 BB 116.0000 49.2533 

2 30.0167 21424.3463 BB 157.0000 50.7467 

Total  42218.2227    

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 28.6667 2774.2129 BB 90.0000 5.0040 

2 30.0833 52665.8729 BB 192.0000 94.9960 

Total  55440.0859    

N O
S

OO
NC

racemic 3bd

N O
S

OO
NC

(1R,3S)-3bd 
 
(90% ee)
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▶Sample name: 3be 
▶Analysis condition: Chiralpak AD-H, 30% IPA/n-hexane, 0.7 ml/min, 215nm  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 23.7333 19337.7291 BB 143.0000 96.5832 

2 27.5833 684.1124 FF 169.0000 3.4168 

Total  20021.8418    

Peak # Time[min] Area[mV*s] BL Wide[sec] Area% 

1 23.4167 20009.8324 BB 143.0000 49.5343 

2 27.2333 20386.0624 BB 209.0000 50.4657 

Total  40395.8945    

N O
S

OO
PhO2S

racemic 3be

N O
S

OO
PhO2S

(1R,3S)-3be 
 
(93% ee)


