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1. 1H NMR, 13C NMR and Mass spectras of 3a, 3b, 3c, 3d, 3e , 3f and 3g 

N

O N

Ni
O

N

O

Ph

(R,R,S)-3a

H
N Ts

H

R
H

R= Ph,  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 
 

 
 

Supplementary Material (ESI) for Organic and Biomolecular Chemistry 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



This journal is © The Royal Society of Chemistry 2011 
 
 
 

N

O N

Ni
O

N

O

Ph

(R,R,S)-3b

H
N Ts

H

R
H

R= 4-Methoxyphenyl
 

 
 

 
 
 
 
 
 
 
 
 
 

Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 
 
 

 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 
 

N

O N

Ni
O

N

O

Ph

(R,R,S)-3c

H
N Ts

H

R
H

R=4-Methyphenyl
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Material (ESI) for Organic and Biomolecular Chemistry 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



This journal is © The Royal Society of Chemistry 2011 
 

 
 

 
 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



This journal is © The Royal Society of Chemistry 2011 
 
 
 

N

O N

Ni
O

N

O

Ph

(R,R,S)-3d

H
N Ts

H

R
H

R=3-Nitrophenyl
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

 
 

 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 
 
 

N

O N

Ni
O

N

O

Ph

(R,R,S)-3e

H
N Ts

H

R
H

R=2-Chlorophenyl
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2010 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

 
 

 
 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 
 

N

O N

Ni
O

N

O

Ph

(R,R,S)-3f

H
N Ts

H

R
H

R=2-Furyl
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

 
 

 
 
 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

N

O N

Ni
O

N

O

Ph

(R,R,S)-3g

H
N Ts

H

R
H

R= I-Bu
 

 

 
 
 
 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 
 

 

 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 
 
2. 1H NMR, 13C NMR and Mass spectra of 4a, 4b, 4c, 4d, 4e, 4f and 4g 
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(2R,3S)-4a: β-H, δH 4.61-4.62  
(2R,3R)-4a: β-H, δH 4.50-4.51 
(2R,3S)-4a/(2R,3R)-4a = 95/5 
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(2R,3S)-4b: β-H, δH 4.55-4.56 
(2R,3R)-4b: β-H, δH 4.50-4.52 
(2R,3S)-4b/(2R,3R)-4b > 99:1 
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(2R,3S)-4c : β-H, δH 4.34-4.36 
(2R,3R)-4c : β-H, δH 4.38-4.39 
(2R,3S)-4c/(2R,3R)-4c > 99/1 
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(2R,3S)-4d : β-H, δH 4.81-4.82 
(2R,3R)-4d : β-H, δH 4.79-4.80 
(2R,3S)-4d/(2R,3R)-4d = 99/1 

 
 
 
 
 
 
 

 
 
 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

 

 

 
 
 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

 
 

CO2H
NH

NH2

S
O

O

(2R,3S)-4e

Cl

 
 
 

 
(2R,3S)-4e : β-H, δH 4.77-4.78 
(2R,3R)-4e : β-H, δH 4.74-4.75 
(2R,3S)-4e/(2R,3R)-4e > 99/1 
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(2R,3S)-4f : β-H, δH 4.80-4.81 
(2R,3R)-4f : β-H, δH 4.77-4.78 
(2R,3S)-4f/(2R,3R)-4f > 99/1 
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2007-6-28 1H-NMR D2O+HCl 303K AV-300

 
(2R,3S)-4g : β-H, δH 4.81-4.83 
(2R,3S)-4g/(2R,3R)-4g > 99/1 
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*** Current Data Parameters ***

NAME : liweisi

EXPNO : 66

PROCNO : 1

*** Acquisition  Parameters ***

AQ_mod : qsim

AUNM : au_zg

BF1 :     75.4677190 MHz

BF2 :    300.1300000 MHz

DATE_d : Jun 28 2007

DE :            6.0 usec

DECSTAT : DO

DS :              8

FW :       90000.00 Hz

NS :            870

O1 :        8678.79 Hz

O2 :        1200.52 Hz

PULPROG : zgdc

RO :             20 Hz

SFO1 :     75.4763978 MHz

SW :       240.0213 ppm

SW_h :      18115.942 Hz

TD :          32768

TE :          300.0 K

YMAX_a :      0.0000000

YMIN_a :      0.0000000

2007-6-28 13C-NMR D2O+HCl 303K AV-300
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Ratio of (R,2R,3S)-3 and (R,2R,3R)-3：  

The ratio was determined by 1H NMR analysis of crude reaction mixtures because the chemical shifts of the protons 
of diastereomers (about 4.40–4.60 ppm) at β-position chiral C atoms were different. 

 

  

  
(R,2R,3S)-3a: δH 4.44–4.57 (m, β-CH) 
(R,2R,3R)-3a: δH, 4.61–4.70(m, β-CH) 
(R,2R,3S)-3a/(R,2R,3R)-3a= 90:10 
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(R,2R,3S)-3b: δH 4.44–4.57 (m, β-CH) 
(R,2R,3R)-3b: δH, 4.71–4.80(m, β-CH) 
(R,2R,3S)-3b/(R,2R,3R)-3b = 91:9 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 
Supplementary Material (ESI) for Organic and Biomolecular Chemistry 
This journal is © The Royal Society of Chemistry 2011 

 
 

 
(R,2R,3S)-3d: δH 4.34–4.46 (m, β-CH) 
(R,2R,3R)-3d: δH, 4.73–4.80(m, β-CH) 
(R,2R,3S)-3d/(R,2R,3R)-3d =86:14 
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(R,2R,3S)-3e: δH 4.30–4.46 (m, β-CH) 
(R,2R,3R)-3e: δH, 4.71–4.81(m, β-CH) 
(R,2R,3S)-3e/(R,2R,3R)-3e =89:11 
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(R,2R,3S)-3g: δH 4.45–4.55 (m, β-CH) 
(R,2R,3R)-3g: δH, 4.75–4.85(m, β-CH) 
(R,2R,3S)-3g/(R,2R,3R)-3g =78:22 
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