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NMR Spectra
Copy of 1H NMR spectrum of compound 3aa (CDCl3)

Copy of 1H NMR spectrum of compound 3ab (CDCl3)
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Copy of 1H NMR spectrum of compound 3ac (CDCl3)

Copy of 1H NMR spectrum of compound 3ad (CDCl3)
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Copy of 1H NMR spectrum of compound 3ae (CDCl3)

Copy of 1H NMR spectrum of compound 3af (CDCl3)
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Copy of 1H NMR spectrum of compound 3ag (CDCl3)

Copy of 1H NMR spectrum of compound 3ah (CDCl3)
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Copy of 1H NMR spectrum of compound 3ai (CDCl3)

Copy of 1H NMR spectrum of compound 3aj (CDCl3)
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Copy of 1H NMR spectrum of compound 3ba (CDCl3)

Copy of 1H NMR spectrum of compound 3ca (CDCl3)
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Copy of 1H NMR spectrum of compound 3da (CDCl3)

Copy of 1H NMR spectrum of compound 3ea (CDCl3)
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Copy of 1H NMR spectrum of compound 3fa (CDCl3)

Copy of 1H NMR spectrum of compound 3ha (CDCl3)
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Copy of 13C NMR spectrum of compound 3ha (CDCl3)

 Copy of 1H NMR spectrum of compound 3ak (CDCl3)
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Copy of 1H NMR spectrum of compound 3al (CDCl3)

Copy of 1H NMR spectrum of compound 3am (CDCl3)
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Copy of 1H NMR spectrum of compound 3an (CDCl3)

Copy of 1H NMR spectrum of compound 3ao (CDCl3)
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Copy of 1H NMR spectrum of compound 3bk (CDCl3)

 

Copy of 1H NMR spectrum of compound 3ck (CDCl3)
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HPLC data of racemic substrates and stereoisomers

3aa
N
H

CO2Et
CO2Et

O

Ph

MeO

[M inu tes ]
12 .50 13 .50 14 .50 15 .50 16 .50 17 .50 18 .50 19 .50 20 .50 21 .50 22 .50 23 .50

-10

125

260

395

530

665

800

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   14.51417   433.43    17510.06  49.8420
  2   19.36333   340.81    17621.21  50.1580

[M inu tes ]
12 .50 13 .50 14 .50 15 .50 16 .50 17 .50 18 .50 19 .50

-10

269

548

827

1106

1385

1664

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   13.65500   831.14    32573.20   98.3061  
  2   17.83833    14.79      561.26    1.6939  
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3ab
N
H

CO2Et
CO2Et

O

Ph

O2N

[M inu tes ]
15 .4 20 .4 25 .4 30 .4 35 .4 40 .4 45 .4 49 .3

-10

53

116

179

242

305

368

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   17.05167   300.14    13911.18   51.0462  
  2   41.76500   122.77    13340.95   48.9538  

[M inu tes ]
15 .3 20 .3 25 .3 30 .3 35 .3 40 .3 45 .3 49 .5

-10

177

364

551

738

925

1109

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   16.68250   1009.13    47136.28   97.3629  
  2   41.07708     13.51     1276.69    2.6371  
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3ac

N
H

CO2Et
CO2Et

O

Ph

O2N

[M inu tes ]
13 .00 14 .00 15 .00 16 .00 16 .99 17 .99 18 .99

-10

212

434

656

878

1100

1322

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   13.98083   1001.96    24151.98   49.8635  
  2   17.12333   829.97    24284.20   50.1365  

[M inu tes ]
13 .00 14 .00 15 .00 16 .00 17 .00 18 .00 19 .00

-10

280

570

860

1150

1440

1729

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   14.33667   1371.00    36390.11   97.5364  
  2   17.76000     31.31      919.15    2.4636  
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3ad
N
H

CO2Et
CO2Et

O

Ph

NC

[M inu tes ]
15 .00 16 .00 17 .00 18 .00 19 .00 20 .00 21 .00 22 .00 23 .00 24 .00 25 .00

-10

119

248

377

506

635

764

[
m

V
]

1
 

 

2
 

 
  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)   

1   16.93250   584.36    17518.73   49.7260  
  2   22.53417   452.28    17711.82   50.2740  

[M inu tes ]
15 .00 16 .00 17 .00 18 .00 19 .00 20 .00 21 .00 22 .00 23 .00 24 .00 25 .00

-10

238

486

734

982

1230

1475

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   16.76583   1185.38     38276.94   97.5147  
  2   22.49417     25.22       975.53    2.4853  
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3ae
N
H

CO2Et
CO2Et

O

Ph

Br

[M inu tes ]
9 .00 10 .00 11 .00 12 .00 13 .00 14 .00 15 .00 16 .00 17 .00 18 .00 19 .00

-10

102

214

326

438

550

662

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   10.33750   520.44    15051.63   49.7191  
  2   14.73083   379.60    15221.73   50.2809  

[M inu tes ]
9 .00 10 .00 11 .00 12 .00 13 .00 14 .00 15 .00 16 .00 17 .00 18 .00 19 .00

-10

170

350

530

710

890

1069

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   10.32833   897.35    27464.28   98.1966  
  2   14.78833    13.63      504.39    1.8034  
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3af
N
H

CO2Et
CO2Et

O

Ph

Cl

Cl

[M inu tes ]
9 .00 9 .92 10 .83 11 .75 12 .67 13 .58 14 .50

-10

102

214

326

438

550

662

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   10.02500   537.11    9009.79   49.9924  
  2   13.54500   396.84    9012.51   50.0076  

[M inu tes ]
9 .00 9 .92 10 .83 11 .75 12 .67 13 .58 14 .50

-10

166

342

518

694

870

1046

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1    9.84417   789.35    13258.73   97.1247  
  2   13.36333    19.53      392.52    2.8753
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3ag
N
H

CO2Et
CO2Et

O

Ph

[M inu tes ]
16 .00 16 .67 17 .33 18 .00 18 .67 19 .33 20 .00

-10

168

346

524

702

880

1057

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   17.20250   565.70    15084.33   49.9295  
  2   18.40667   448.85    15126.91   50.0705  

[M inu tes ]
17 .00 17 .67 18 .33 19 .00 19 .67 20 .33 21 .00

-10

325

660

995

1330

1665

2000

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   18.12583    42.23      995.81    2.9661  
  2   19.11917   843.05    32577.47   97.0339
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3ah
N
H

CO2Et
CO2Et

O

Ph

[M inu tes ]
15 .00 16 .00 17 .00 18 .00 19 .00 20 .00 21 .00 22 .00 23 .00

-10

140

290

440

590

740

890

[
m

V
]

1
 

 

2
 

 
  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   16.19250   605.87    18024.27   49.2208  
  2   20.80667   461.48    18594.94   50.7792  

[M inu tes ]
15 .00 16 .00 17 .00 18 .00 19 .00 20 .00 21 .00 22 .00 23 .00

-10

214

438

662

886

1110

1334

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)  
 1   16.18000    47.71     1350.98    3.0548  

  2   20.43000   927.24    42873.41   96.9452
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3ai
N
H

CO2Et
CO2Et

O

Ph

S

[M inu tes ]
9 .00 10 .00 11 .00 12 .00 13 .00 14 .00 15 .00 16 .00

-10

126

262

398

534

670

806

[
m

V
]

1
 

 

2
 

 

 #     Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
 1   10.69083   564.44    16317.93   48.8058
 2   12.44667   509.41    17116.48   51.1942

[M inu tes ]
9 .00 10 .00 11 .00 12 .00 13 .00 14 .00 15 .00 16 .00

-10

175

360

545

730

915

1100

[
m

V
]

1
 

 

2
 

 

#     Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
1  10.95917      650.69      19202.90     95.0508
2    12.77167       28.15        999.88   4.9492
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3aj
N
H

CO2Et
CO2Et

O

Ph

[M inu tes ]
7 .50 7 .92 8 .33 8 .75 9 .17 9 .58 10 .00

-10

278

566

854

1142

1430

1718

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   8.16583      864.89    11290.66   50.0077  
  2   8.87000      796.89    11287.17   49.9923  

[M inu tes ]
7 .50 7 .92 8 .33 8 .75 9 .17 9 .58 10 .00

-10

325

660

995

1330

1665

2000

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   8.50833      135.95     1726.82    7.9588  
  2   9.24250     1328.71    19970.32   92.0412
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3ba
N
H

CO2Et
CO2Et

O

MeO

F

[M inu tes ]
13 .0 15 .0 17 .0 19 .0 21 .0 23 .0 25 .0

-10

133

276

419

562

705

848

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   14.36167   646.70   26974.51   50.1550  
  2   19.86667   496.87   26807.79   49.8450  

[M inu tes ]
13 .0 15 .0 17 .0 19 .0 21 .0 23 .0 25 .0

-10

187

384

581

778

975

1170

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   14.08750   971.20   41549.96   98.0661  
  2   19.70833    17.31     819.37    1.9339  
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3ca
N
H

CO2Et
CO2Et

O

MeO

MeO

[M inu tes ]
14 .00 14 .83 15 .67 16 .50 17 .33 18 .17 19 .00

-10

125

260

395

530

665

800

[
m

V
] 1

 
 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   15.51833   215.65    7171.54   49.8328  
  2   17.32500   225.52    7219.68   50.1672  

[M inu tes ]
14 .00 14 .83 15 .67 16 .50 17 .33 18 .17 19 .00

-10

158

326

494

662

830

998

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   15.44833   476.71   16289.62   98.8887  
  2   17.52417     6.63     183.06    1.1113  
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3da
N
H

CO2Et
CO2Et

O

MeO

[M inu tes ]
19 .00 20 .00 21 .00 22 .00 23 .00 24 .00 25 .00 26 .00

-10

190

390

590

790

990

1188

[
m

V
]

1
 

 

2
 

 

 #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   20.30000   968.22   35823.46   49.8320  
  2   23.71000   809.15   36065.07   50.1680  

[M inu tes ]
19 .00 20 .00 21 .00 22 .00 23 .00 24 .00 25 .00 26 .00

-10

267

544

821

1098

1375

1652

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   19.84250     47.24     1811.98    2.5732  
  2   23.04750   1326.56    68604.79   97.4268  
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3ea
N
H

CO2Et
CO2Et

O

MeO

S

[M inu tes ]
15 .00 16 .00 17 .00 18 .00 19 .00 20 .00 21 .00 22 .00 23 .00 24 .00 25 .00 26 .00

-10

57

124

191

258

325

392

[
m

V
]

1
 

 

2
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   16.22833   321.40    15176.27   51.5134  
  2   21.90083   251.17    14284.56   48.4866  

[M inu tes ]
15 .00 16 .00 17 .00 18 .00 19 .00 20 .00 21 .00 22 .00 23 .00 24 .00 25 .00 26 .00

-10

107

224

341

458

575

690

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   16.14833   525.18   24480.25   96.5123  
  2   21.92083    16.50     884.65    3.4877  
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3fa
N
H

CO2Et
CO2Et

O

MeO

[M inu tes ]
13 .50 14 .50 15 .50 16 .50 17 .50 18 .50 19 .50

-10

27

64

101

138

175

211

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   15.03917   99.37    4592.38   50.3259  
  2   17.11333   86.47    4532.89   49.6741  

[M inu tes ]
13 .50 14 .50 15 .50 16 .50 17 .50 18 .50 19 .50

-10

76

162

248

334

420

506

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   15.59833   351.97    17734.73   94.8733  
  2   18.50083    17.74      958.33    5.1267  
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3ha

N
H

CO2Et
CO2Et

MeO

O

O

[M inu tes ]
6 .0 8 .0 10 .0 12 .0 14 .0 16 .0 18 .0 20 .0 22 .0

-10

175

360

545

730

915

1100

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
1    7.14833   546.85    10611.54  49.6038
2    16.12417   254.16    10781.06  50.3962

[M inu tes ]
6 .0 8 .0 10 .0 12 .0 14 .0 16 .0 18 .0 20 .0 22 .0

-10

92

194

296

398

500

600

[
m

V
]

1
 

 

2
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
 1  7.46833   207.94     4839.83   75.2566
 2    17.91500    34.24     1591.09   24.7434                                                                                           
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3ak
N
H

CO2Me

O

O2N

[M inu tes ]
11 .0 16 .0 21 .0 26 .0 31 .0 36 .0 41 .0 45 .0

-10

53

116

179

242

305

368

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

#  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)      
  1   12.08000    64.30     2020.57   7.7987
  2   14.12500    69.92     2211.07   8.5339
  3   16.46500   262.21    11001.30  42.4611
  4   39.01167   108.24    10676.19     41.2063

[M inu tes ]
11 .0 16 .0 21 .0 26 .0 31 .0 36 .0 41 .0 45 .0

-10

260

530

800

1070

1340

1609

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   11.68667    4.16       94.63    0.1603  
  2   13.50542    3.25      120.84    0.2047  
  3   15.63583  1289.19    55909.99   94.6923  
  4   38.23750    35.15     2918.37    4.9427  
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3al
N
H

CO2Me

O

O2N

Cl

[M inu tes ]
14 .0 20 .0 26 .0 32 .0 38 .0 44 .0 50 .0

-10

384

778

1172

1566

1960

2354

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  
Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)

  1   17.14000   107.72     4223.44    6.6127  
  2   18.49917    71.86     4119.35    6.4498  
  3   23.30167   510.81    29246.49   45.7919  
  4   42.77500   221.75    26279.04   41.1457  

[M inu tes ]
14 .0 20 .0 26 .0 32 .0 38 .0 44 .0 50 .0

-10

453

916

1379

1842

2305

2766

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   17.05000     1.91        2.61    0.0024  
  2   18.64333    18.28      610.45    0.5547  
  3   23.28333  1730.79   104576.32   95.0213  
  4   43.58000    43.92     4866.31    4.4217  
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3am
N
H

CO2Me

O

O2N

OMe

[M inu tes ]
31 53 75 97 119 141 163

-3

150

303

456

609

762

915

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1    36.33667   332.21    32527.60   36.9843  
  2    40.69167   102.51    14690.38   16.7032  
  3    50.71333    72.56    13618.18   15.4841  
  4   142.54250    63.69    27113.50   30.8284  

[M inu tes ]
31 52 73 94 115 136 157

-10

147

304

461

618

775

932

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1    35.86250   562.45    53203.20   93.5515  
  2    40.92167     9.26      608.88    1.0706  
  3    50.78583     5.96      723.52    1.2722  
  4   143.10000     8.42     2334.89    4.1056  
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3an
N
H

CO2Me

O

MeO2C

[M inu tes ]
8 .0 10 .0 12 .0 14 .0 16 .0 18 .0 20 .0 22 .0 24 .0

-5

293

591

889

1187

1485

1782

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1    9.71500   351.59     9008.86   16.5449  
  2   12.49500   263.87     7662.00   14.0714  
  3   16.99833   365.96    18741.29   34.4188  
  4   20.97000   349.20    19038.66   34.9649  

[M inu tes ]
9 .0 11 .0 13 .0 15 .0 17 .0 19 .0 21 .0 23 .0

-10

415

840

1265

1690

2115

2540

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1    9.62833    18.51      497.08    0.7061  
  2   12.29750     0.79       12.34    0.0175  
  3   16.35667  1228.09    67080.74   95.2858  
  4   20.32417    65.48     2809.34    3.9906  
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3ao
N
H

CO2Me

O

NC

[M inu tes ]
8 .5 11 .5 14 .5 17 .5 20 .5 23 .5 26 .5 29 .5
0

277

554

831

1108

1385

1662

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1    9.76583   175.28     4608.49   11.1676  
  2   12.27250   161.30     5152.55   12.4860  
  3   14.68417   428.04    15850.65   38.4104  
  4   24.17417   239.80    15654.89   37.9360  

[M inu tes ]
8 .5 11 .5 14 .5 17 .5 20 .5 23 .5 26 .5 29 .5

-10

458

926

1394

1862

2330

2798

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1    9.01417     5.29      120.06    0.1332  
  2   12.09083     2.76       67.00    0.0744  
  3   14.36167      1907.43    85804.39   95.2241  
  4   23.99417    63.76     4116.38    4.5683  



35

3bk
N
H

CO2Me

O

O2N

F

[M inu tes ]
15 .5 21 .5 27 .5 33 .5 39 .5 45 .5 51 .5 56 .0

-10

107

224

341

458

575

692

[
m

V
]

1
 

 

2
 

 

3
 

 

4
 

 

  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   17.78417   578.93     27384.00   47.4153  
  2   27.54083    22.65      1715.25    2.9700  
  3   30.84000    20.26      1623.38    2.8109  
  4   46.31667   197.82     27030.86   46.8039  
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  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   18.03083   1421.56     71610.82   94.1341  
  2   26.37083      2.06       124.57    0.1637  
  3   31.38625      2.17       147.35    0.1937  
  4   48.36750     36.32      4190.42    5.5084  
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  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   21.02000    87.83     3171.53    5.4472  
  2   31.22917    61.40     3421.56    5.8766  
  3   42.30333   337.54    26081.60   44.7960  
  4   60.87083   199.79    25548.39   43.8802  
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  #  Ret Time(min)  Height(mV)  Area(mV.sec)  Area (%)
  1   22.15750     7.29     378.05    0.7032  
  2   32.95667     3.41     193.60    0.3601  
  3   44.76583   612.71   51169.36   95.1753  
  4   65.72167    16.95    2022.26    3.7614  


