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General experimental methods.  
 
Chromatographic separations were performed on Merck G60 silica gel. Thin layer 

chromatography (TLC) was performed on Merck pre-coated silica gel 60 F254 glass-

backed plates. 1H NMR spectra were recorded at 600 MHz and 500 MHz respectively, 

using TMS (0.0 ppm) as internal standards. 13C NMR spectra were recorded at 125.7 

MHz and 150.9 MHz respectively. Chemical shifts are reported in ppm (  scale). 

MALDI-TOF mass spectra were recorded in positive ion mode. The mass spectrometer 

was externally calibrated with a peptide mixture using alpha-cyano-4-hydroxycinnamic 

acids as matrix.
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Figure S6. COSY spectrum of mixture of 8 and 9.  
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Figure S7. HMQC spectrum of mixture of 8 and 9.  
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Figure S8. Expension of HMQC spectrum of mixture of 8 and 9.  
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1.821.841.861.881.901.921.941.961.98 ppm 
(D) Experimental spectrum of 8' H a. 

1.98 1.96 1.94 1.92 1.90 1.88 1.86 1.84 1.82 1.80  
(E) Simulation of 8'H with J 8'Ha, 8'He = 13.1 Hz, J 8'Ha, 7'He =7.0 Hz, J 8'Ha, 7'Ha = 12.0 Hz, J 
8'Ha, 2'H = 2.0 Hz. 
 

1.411.421.431.441.451.461.471.481.49 ppm  
(F) Experimental spectrum of 8’ Ha. 

1.48 1.46 1.44 1.42 1.40  
(G) Simulation of H8'Ha with J 8'He, 2'H = 3.7 Hz, J 8'He,7'Ha = 5.5 Hz, J 8'Ha, 8'He =13.1 Hz, J 
8'He, 7'He =1.8 Hz. 

8'Ha 

8'Ha 

8'He 

8'He 
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4.054.104.15 ppm 1.9 ppm 2.152.202.25 ppm  
(H) Double irradiation at H3' and 8'Ha to simpify H2'. J 2', 8'He = 3.7Hz. 

  
 

 

1.121.141.161.18 ppm             2.122.142.162.182.202.222.242.262.28 ppm 
(I) Experimental spectra of 6'He                        (K)experimental spectra H2'. 
 

1.18 1.16 1.14 1.12 1.10           2.28 2.26 2.24 2.22 2.20 2.18 2.16 2.14 2.12 2.10  
(J) Simulation of 6'He with                                (L) Simulation of 2'H with 
J 6'Ha,6'He = 12.8 Hz,                                                   J 2', 3' =5.2 Hz, J 2', 8'Ha = 2 Hz, 
J 6'He, 7'Ha =5.0Hz,                                                      J 2', 8'He = 3.7 Hz, J 2', 1' = 1Hz. 
J 6'He, 7'He =1.8 Hz. 

8'Ha
2'H 3'H

6'He 

6'He
2'H 

2'H
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1.851.901.95 ppm 1.1 ppm 1.621.641.661.68 ppm  
(M) Double irradiation at 8'Ha and 6'He to simplify 6'Ha. J 6'Ha,7'Ha = 7.0 Hz, J 6'Ha, 7'He 
=11.0 Hz. 
 
 

1.611.621.631.641.651.661.671.681.69 ppm 
(N) Experimental spectrum of 6'Ha. 
 

1.68 1.66 1.64 1.62 1.60  
(O) Simulation of 6'Ha with J 6'Ha, 6'He =12.8 Hz, J 6'Ha,7'Ha =11.0 Hz, J 6'Ha, 7'He = 7.0 Hz. 

8'Ha
6'He

6'Ha 

6'Ha

6'Ha
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Table S1. Sugar moiety conformation parametersa of compound 1.  
Sugar 

conformational 
parameters 

1 
(carba-ENA T) 

carba-
ENA U 

8’-Me 
carba-
ENA 

ENA Aza-
ENA 

ν0: C4’-O4’-C1’-C2’ -0.96˚  -0.7 -1.05 -0.91 
ν1:O4’-C1’-C2’-C3’ 

-27.45˚  -27.8 -28.10 -28.21 
ν2:C1’-C2’-C3’-C4’ 

43.23˚  43.5 43.70 43.87 
ν3:C2’-C3’-C4’-O4’ 

-44.61˚  -45.0 -44.84 -45.14 
ν4:C3’-C4’-O4’-C1’ 

29.19˚  29.20 28.88 29.65 
 Phase angle P 19.6 20˚ 19.4 19.1 19.4 

 Puckering 
amplitude Ψm: 45.9 46˚ 47.1 46.3 46.5 

a Obtained from the ab initio (HF/6-31G**) geometry optimization by Gaussian 98 
program. 
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