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C4 
C5 

 
C3’ 

C2’ CH3 

CH3 TIPS 

CH TIPS 

CH3 

H6 

H7, H10 

 

, H7 

21HTIPS 

H1’ 

H10 2H3 

 

H8 

2H9 H2’ 

2H4, 2H5, 

  

 

, H7 

21HTIPS 

2H9 
2H4, 2H5, 

  

 

, H7 

2H3 

 
H10 

H6 

H7, H10 

 

, H7 

H8 

CH3 

H2’ 

H1’ 
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1H-13C HSQCed (250 MHz, CDCl3) 

 DEPT 135 (62.5 MHz, CDCl3) 

CH3 

H6 

H7, H10 

 

, H7 

21HTIPS 

H10 2H3 

 

H8 

2H9 H2’ 

2H4, 2H5, 

  

 

, H7 

H1’ 

C2 

C1’ 

C8 

C7 

C10 
C6 

C3 
C9 

 

C4 C5 

 

C3’ 

C2’ 

CH3 

CH3 TIPS 

CH TIPS 

C1’ 

C8 

C7 

C10 

C6 

C3 
C9 

 

C4 
C5 

 

C2’ CH3 

CH3 TIPS 

CH TIPS 

C10 

2H3 
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1H-RMN (250 MHz, CDCl3) 

13C-RMN (62.5 MHz, CDCl3) 

CH3 

H6 

H7, H10 

 

, H7 

H1’

 

  

H10 
2H3 

 

H8 

H2’ 2H5, H9 

  

 

, H7 

2H4, H9 

  

 

, H7 

C2 C1’ 

C8 

C7 

C10 
C6 C3 

C9 

 

C4 
C5 

 

C3’ 

C2’ 

CH3 



66..  RREECCUULLLL  DD’’EESSPPEECCTTRREESS  

239 

1H-1H COSY (250 MHz, CDCl3) 

 NOESY (250 MHz, CDCl3) 

CH3 

H6 

H7, H10 

 

, H7 

H1’ 

H10 2H3 

 

H8 

2H5, H9 

 

H2’ 
2H4, H9 

  

 

, H7 2H3 

 H10 

H6 

H7, H10 

 

, H7 

H8 

CH3 

H2’ 

H1’ 

2H4, H9 

  

 

, H7 

2H5, H9 

 

CH3 

H6 

H7, H10 

 

, H7 

H1’ 

H10 2H3 

 

H8 

2H5, H9 

 

H2’ 
2H4, H9 

  

 

, H7 2H3 

 H10 

H6 

H7, H10 

 

, H7 

H8 

CH3 

H2’ 

H1’ 

2H4, H9 

  

 

, H7 

2H5, H9 
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1H-13C HSQCed (250 MHz, CDCl3) 

1H-13C HMBC (250 MHz, CDCl3) 

CH3 

H6 

H7, H10 

 

, H7 

H10 2H3 

 

H8 

2H5, H9 

 

H2’ 

2H4, H9 

  

 

, H7 

H1’ 

C1’ 

C8 

C7 

C10 

C6 

C3 
C9 

 

C4 

C5 

 

C2’ 

CH3 

CH3 

H6 

H7, H10 

 

, H7 

H10 2H3 

 

H8 

2H5, H9 

 

H2’ 

2H4, H9 

  

 

, H7 

H1’ 

C1’ 

C8 

C7 

C10 

C6 
C3 

C9 

 

C4 

C5 

 

C2’ 

CH3 

C3’ 

C2 

2H3 
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 DEPT 135 (62.5 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 

C1’ 

C8 

C7 

C10 

C6 

C3 
C9 

 

C4 C5 

 

C2’ 

CH3 

CH3 

H7 

, H7 
H8 

H12 2H5, 2H4, 2H9 

 H9 

  

 

, H7 

H11 
2H10 

2H3 

 

H6 
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13C-RMN (62.5 MHz, CDCl3) 

1H-1H COSY (250 MHz, CDCl3) 

CH3 
C7 

, H7 

C8 
C12 

C2 C3 
C10 

 

C6 
C11 

C13 C9 

CH3 

H7 

, H7 

H8 

H12 
2H5, 2H4, 2H9 

 H9 

  

 

, H7 

H11 

2H10 

2H3 

 

H6 

H11’ H11 

H12 

H8 

H7 

, H7 

CH3 

2H10 

H6 

2H3 

 

2H5, 2H4, 2H9 

 H9 

  

 

, H7 

C5, C4 
C14 
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1H-13C HSQCed (250 MHz, CDCl3) 

1H-13C HMBC (250 MHz, CDCl3) 

CH3 

H6 

H7 

, H7 

H8 

H12 
2H5, 2H4, 2H9 

 H9 

  

 

, H7 

H11 
H6 

2H3 

 

2H10 

C7 

, H7 C8 

C12 

C3 

C10 

 

C11 

C2 

C10 

 

CH3 

C6 

C9 

C5, C4 

C9  
 

CH3 

H7 

, H7 

H8 
H12 

2H5, 2H4, 2H9 

 H9 

  

 

, H7 

H11 2H3 

 

2H10 

C7 

, 

H7 

C13 

C8 

C12 

C11 

CH3 

C6 

C5, C4 

C3 

2H3 

C14 
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1H-RMN (360 MHz, CDCl3) 

13C-RMN (90 MHz, CDCl3) 

H6 

H7 

, 

H7 

H1’, H2’ 

H10 2H3 

 

H8 

2H3’ 

2H5, H9 

  

 

, H7 

2H4, H9 

  

 

, H7 

H10 

C2 

C1’ 
C8 C7 

C10 

C3 
C9 

 

C4 

C5 

 

C3’ 
C2’ 

C6 

CH3 TIPS 

CH TIPS 

21HTIPS 
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1H-1H COSY (360 MHz, CDCl3) 

 NOESY (360 MHz, CDCl3) 

H6 
H7 

, 

H7 

H1’, H2’ 

H10 2H3 

 

H8 

2H3’ 

2H5, H9 

  

 

, H7 

2H4, H9 

  

 

, H7 

H10 

21HTIPS 

H6 

H7 

, 

H7 

H1’, H2’ 

H10 

2H3 

 

H8 

2H3’ 

2H5, H9 

  

 

, H7 

2H4, H9 

  

 

, H7 

H10 

21HTIPS 

H6 
H7 

, 

H7 

H1’, H2’ 

H10 2H3 

 

H8 

2H3’ 

2H5, H9 

  

 

, H7 

2H4, H9 

  

 

, H7 

H10 

21HTIPS 

H7 

, 

H7 

H1’, H2’ 

H10 

2H3 

 

H8 

2H3’ 

2H5, H9 

  

 

, H7 

2H4, H9 

  

 

, H7 

H10 

21HTIPS 

H6 
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 DEPT 135 (90 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 

C1’ 

C8 
C7 

C10 

C3 

C9 

 

C4 

C5 

 

C3’ 

C2’ 

C6 

CH3 TIPS 

CH TIPS 

H6 

H7 

, 

H7 

H2’ H2 
H2 

 

H8 

2H3’ 2H3, 2H4, 

2H5, 2H9 

 

  

 

, H7 

H10 

21HTIPS 

H1’ H10 
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13C-RMN (62.5 MHz, CDCl3) 

1H-1H COSY (250 MHz, CDCl3) 

C2 

C1’ 

C8 

C7 

C10 

C3 C9 

 

C4 C5 

 C3’ 

C2’ 

C6 

CH3 TIPS 

CH TIPS 

H1’  H2’ 

21HTIPS 

H1’, H’2 

21HTIPS 

H6 

H7 

, 

H7 

H2 H2 

 

H8 

2H3’ 
2H3, 2H4, 

2H5, 2H9 

 

  

 

, H7 

H10 H10 

H6 

H7 

, 

H7 

H2 

H2 

 

H8 2H3’ 

2H3, 2H4, 

2H5, 2H9 

 

  

 

, H7 

H10 

H10 
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DEPT 135 (62.5 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 

C2 

C1’ 

C8 

C7 

C10 
C3 C9 

 

C4 C5 

 

C3’ 

C2’ 

C6 

CH3 TIPS 

CH TIPS 

C8 

H6 

H7 

, 

H7 
H1’ 

H10 2H3 

 

H8 

H3’ 

2H9 

  

 

, H7 

2H4,2H5 

  

 

, H7 

H10 

21HTIPS 

 H2’ 
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13C-RMN (90 MHz, CDCl3) 

1H-RMN (360 MHz, CDCl3) 

C2 C1’ 

C8 

C7 

C10 C3 C9 

 
C4 

C5 

 

C3’ 

C2’ C6 

CH3 TIPS 

CH TIPS 

H6 

H7 

, 

H7 

H2’ H2 

H2 

 

H8 

H3’ 

2H3, 2H4, 

2H5, 2H9 

 

  

 

, H7 

H10 

21HTIPS 

H1’ H10 
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 13C-RMN (90 MHz, CDCl3) 

1H-1H COSY (250 MHz, CDCl3) 

 

 

C2 

C1’ 

C8 

C7 C10 C3 C9 

 

C4 C5 

 

C3’ 

C2’ 

C6 

CH3 TIPS 

CH TIPS 

H1’       H2’ 

21HTIPS 

H1’ 

21HTIPS 

H6 

H7 

, 

H7 

H2 
H2 

 

H8 H3’ 

2H3, 2H4, 

2H5, 2H9 

 

  

 

, H7 

H10 

H10 

H6 H7 

, 

H7 

H2 

H2 

 

H8 

H3’ 

2H3, 2H4, 

2H5, 2H9 

 

  

 

, H7 

H10 

H10 

H2’ 
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1H-RMN (250 MHz, CDCl3) 

1H-RMN (360 MHz, CDCl3) 

COCH3 

H4 
H4 H3 

2H2’ 

2H3’ 

H4’ 

4HAr 

2H5’ 

2H1’ 
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13C-RMN (90 MHz, CDCl3) 

1H-RMN (250 MHz, D2O) 

C1, C3 

CAr 

C2’ C1’ 
C3’ 

C4’ 

C5’ 

CAr 

CAr 

2H2 2H3 

H4 

2H5 2H1 
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1H-RMN (250 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 

2H2’ 

H4 

H4’ 

2H5’ 

2H1’ 

H3 H4 

COCH3 

2H3’ 

2H3’ 

H2 

H4’ 

2H5’ 

H1’ 

H3 

H4 

COCH3 

2H2’ 

3H2’’ 

H4 H1’’, H1’ 

H1’’ 
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1H-RMN (360 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 

2H3’ 

H2 

H4’ 

H5’ H1’ 

H3 

H4 

COCH3 

2H2’ 

3H2’’ 

H4 
H1’’ H1’’ 

H6’ 

H1’ 

H6 H8 
H9a H5 

H5 

2H2 

COCH3 

H1’ 

H1’ 

H8 

H1 

H1 

H9a H5 

COCH3 

H5 

2H7 
2H2 

2H7 

H6 

H6 

H6 
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1H-RMN (360 MHz, CDCl3) 

1H-RMN (360 MHz, CDCl3) 

H8 H5 

H2 

COCH3 

H1’ 

H1 

H9a 

H5 

2H3’ 

H6 

H2 

2H4’ 

2H7 

H6 

Aldehyde 
signals 

Conjugated 
olefine  
signals 
 H1 signals 
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 1H-RMN (360 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3)  

H8 

H5 

H2 

COCH3 

H1’ 

H1 H9a 
H5 

2H3’ 

H6 

H2 
2H4’ 

H7 

H6 
H7 

H6 
H8 H5 

H2 

COCH3 

H1’ 

H1 
H9a H5 

2H7 

H6 

H2 
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1H-RMN (360 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3) 

H6 
H8 

H5 

H2 

H1’ 

H1 
H9a 

H5 

H7 

H6 

H2 

H7 

H6 H8 H5 

H1’ 

H1 H9a 

H5 

2H7 
H6 

H2 OH 

H2 

COCH3 
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1H-RMN (250 MHz, CDCl3) 

13C-RMN (62.5 MHz, CDCl3) 

2H3’ 

H2 

H4’ 

H5’ 

H1’ 

H3 

H4 

COCH3 

2H2’ 

3H2’’ 

H4 H1’’ H1’’ 

2H7’ 

H1’ 

3H8’ 

CH3CO 

C3 C3’ 

C1’ 

C4 

C2 
C5’ C4’ 

C6’ 
C5 

C1’’ C7’ 

C2’’ 

C8’ 
C2’ 

CH3CO 
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1H-1H COSY (250 MHz, CDCl3) 

 NOESY (250 MHz, CDCl3) 

2H3’ 

H2 

H4’ 

H5’ 

H1’ 

H3 

H4 

COCH3 

2H2’ 
H4 

H1’’ 

H1’’ 

2H7’ 

H1’ 

3H8’ 

2H3’ H4 
COCH3 

2H2’ 
3H2’’ 

2H7’ 

3H8’ 

H2 H4’ H5’ 
H3 

H1’ 
H1’’ H1’’ 

H1’ 

H4 

2H3’ 

H2 

H4’ 

H5’ 

H1’ 

H3 

H4 

COCH3 

2H2’ 
H4 

H1’’ 

H1’’ 

2H7’ 

H1’ 

3H8’ 

2H3’ H4 
COCH3 

2H2’ 

3H2’’ 

2H7’ 

3H8’ 

H2 H4’ 
H5’ H3 

H1’ 
H1’’ H1’’ 

H1’ 

H4 

3H2’’ 
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1H-13C HSQCed (250 MHz, CDCl3) 

1H-13C HMBC (250 MHz, CDCl3)  

2H3’ 

H4 

COCH3 

2H2’ H4 

2H7’ 3H8’ 

H2 H4’ 
H5’ H3 

H1’ 
H1’’ H1’’ H1’ 

3H2’’ 

CH3CO 

C3 

C3’ 

C1’ 
C4 

C2 

C5’ 

C4’ 

C6’ 

C5 

C1’’ 

C7’ 

C2’’ 

C8’ 

C2’ 
COCH3 

2H3’ 
H4 

COCH3 

2H2’ H4 

2H7’ 3H8’ 

H2 H4’ 
H5’ H3 

H1’ 
H1’’ H1’’ H1’ 

3H2’’ 

C3 

C3’ 

C1’ 
C4 

C2 

C5’ 

C4’ 

C6’ 

C5 

C1’’ 

C7’ 

C2’’ 

C8’ 

C2’ 
COCH3 

CH3CO 



66..  RREECCUULLLL  DD’’EESSPPEECCTTRREESS  

261 

13C-RMN (62.5 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3) 

C3 

C3’ C1’ 
C4 

C2 C5’ C4’ 

C1’’ 

C7’ 

C2’’ 
C8’ 

C2’ 

COCH3 

2H3’ 

H2 

H4’ 

H5’ 

H1’ 

H3 

2H4 

COCH3 

2H2’ 

3H2’’ 

2H1’’ 

2H7’ 

H1’ 

3H8’ 
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13C-RMN (62.5 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 

2H7 H5 H8 
H1 

H5 

H9a 

H6 

COCH3 

3H3’ 

2H2’ H6 
H2 

H2 

C3 

C3’ 

C1’ C4 

C2 

C3’ 

C4’ 
C6’ 

C5 

C1’’ C7’ 

C2’’ C8’ 

C2’ 
COCH3 

CH3CO 
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13C-RMN (62.5 MHz, CDCl3) 

1H-1H COSY (250 MHz, CDCl3)  

COCH3 

C9a C7 C2 
C1 

C9 

C8 

C1’ C3 

C5 

C6 

C3’ 

C2’ COCH3 

2H7 H5 H1 
H5 

H9a 

H6 

COCH3 
3H3’ 

2H2’ H6 

H2 
H2 

H8 

2H7 

H5 

H1 

H5 

H9a 

H6 
COCH3 

3H3’ 

2H2’ H2 

H2 

H8 

H6 
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NOESY (250 MHz, CDCl3)  

1H-13C HSQCed (250 MHz, CDCl3) 

2H7 H5 H1 

H5 

H9a 

H6 

COCH3 
3H3’ 

2H2’ H6 

H2 
H2 

H8 

2H7 

H5 

H1 

H5 

H9a 

H6 COCH3 

3H3’ 

2H2’ H2 

H2 

H8 

H6 

2H7 H5 H1 

H5 

H9a 

H6 

COCH3 
3H3’ 2H2’ H6 

H2 H2 

H8 

CH3CO 

C9a 

C7 

C2 

C1 

C8 C9 

C1’ 

C3 

C5 

C6 

C3’ 

C2’ 

CH3CO 
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1H-13C HMBC (250 MHz, CDCl3)  

 

DEPT 135 (62.5 MHz, CDCl3) 

2H7 H5 H1 

H5 

H9a 

H6 

COCH3 
3H3’ 2H2’ H6 

H2 
H2 

H8 

CH3CO 

C9a 

C7 

C2 

C1 

C8 C9 

C1’ 

C3 

C5 

C6 

C3’ 

C2’ 

CH3CO 

C9a 

C7 C2 

C1 
C8 

C5 

C6 

C3’ 

C2’ 

CH3CO 
C3’ 
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1H-RMN (250 MHz, CDCl3) 

1H-RMN (360 MHz, CDCl3) 

H4’ 

2H5’ 

2H4 

2H1’ 

2H2’ 

2H3 

2H3’ 

H4’ 

H5 

2H1’’ 

2H2’ 

2H4 

2H5’ 

H1’ 

H1’ H3 

 

H3 

2H3’ 3H2’’ 
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1H-RMN (250 MHz, CDCl3) 

13C-RMN (62.5 MHz, CDCl3) 

C1’’ 

C4 

C2’ C2 

C3 
C1 

C5’ 

C4’ 

C6 

C3’ C5 

C2’’ 

H1 

H2 

2H1’’ 

2H5 

2H4 

H2’ 

H4’ 

H6 

H6 

 

H3 

2H3’ 

3H2’’ 

H4’ 
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1H-1H COSY (250 MHz, CDCl3)  

1H-13C HSQCed (250 MHz, CDCl3) 

H1 

H2 

2H1’’ 

2H5 
2H4 

H2’ 

H4’ 

H6 

H6 

 

H3 
2H3’ 

3H2’’ 
H4’ 

H1 

H2 

2H1’’ 

2H5 

2H4 

H2’ 

H4’ 

H6 

H6 

 

H3 

2H3’ H4’ 

3H2’’ 

2H1’’ H6 

H1 

H2 

2H1’’ 
2H5 2H4 

H2’ 

H4’ 

H6 

H6 

 

H3 
2H3’ 

3H2’’ 

H4’ 
2H1’’ 

H6 

C1’’ 

C4 

C2’ 

C2 

C3 

C1 

C5’ 

C4’ 

C6 

C5 

C2’’ 

C3’ 
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1H-13C HMBC (250 MHz, CDCl3)  

 

DEPT 135 (62.5 MHz, CDCl3) 

C2 

C5 

C1’’ 

C3 C1 

C2’ 

C6 

C4’ 

C4 

C2’’ 

C3’ 

H1 

H2 

2H1’’ 

2H5 2H4 
H2’ 

H4’ 

H6 

H6 

 

H3 2H3’ 

3H2’’ 

H4’ 
2H1’’ 

H6 

C1’’ 

C4 

C2’ 

C2 

C3 

C1 

C5’ 

C4’ 

C6 

C5 

C2’’ 

C3’ 
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1H-RMN (250 MHz, CDCl3) 

 

1H-RMN (360 MHz, CDCl3) 

H1’ 

H5 

H6 

H1 

H7 

H9a 

H5 H6 H7 

 

H8 

2H2 

H1 

H1 

H2 

2H5 

2H4 

H2’ 

2H4’ 

2H6 

H3 

2H3’ 

OH 
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13C-RMN (90 MHz, CDCl3) 

1H-1H COSY (360 MHz, CDCl3)  

C5 

C2 

C9a 

C9 

C8 C1’ 

C3 

C6 C7 
C1 

H1’ 

H5 

H6 

H1 H7 

H9a H5 H6 H7 

 

H8 

2H2 

H1 

H1’ 

H5 

H6 H1 

H7 

H9a 

H5 

H6 

H7 

 

H8 

2H2 

H1 
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1H-13C HSQC (360 MHz, CDCl3)  

1H-13C HMBC (360 MHz, CDCl3)
 

H1’ 

H5 

H6 

H1 
H7 

H9a H5 H6 
H7 

 

H8 

2H2 

H1 

C5 

C2 

C9a 

C9 C8 

C1’ 
C3 

C6 

C7 

C1 

H1’ 

H5 

H6 

H1 
H7 

H9a H5 H6 
H7 

 

H8 

2H2 

H1 

C5 

C2 

C9a 

C9 
C8 

C1’ 

C3 

C6 

C7 

C1 
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 DEPT 135 (90 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3)  

C5 

C2 

C9a C8 
C1’ 

C6 

C7 

C1 

H1’’ 

H5 

H2’ 

2H1 
2H6 

H9a 

H9 

H5 

2H7 

 

H3’ 

CH3 

2H2 

H8 
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1H-RMN (250 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 

H3’ 

signals 

 

H4’ 

signals 

 

H8 

signals 

 

H3’ 

signals 

 

H4’ 

signals 

 

aldehyde 

signals 

 

H2’ 

signals 
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1H-RMN (250 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3)  

aldehyde 

signals 

H9a 

signals 

 

H5 

signals 

 

H9 - H5 

signals 

 

 

H3’ 

signals 

H5 

signals 

 

H2’ 

signals 
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1H-RMN (360 MHz, CDCl3) 

13C-RMN (90 MHz, CDCl3) 

H1’ 

H5 

H1 
2H6 

H9a 
H1 

2H7 

 

OCH3 

2H2 

2H8 

H2’ 

H9 

C8 
C9 

C1 

H5 

C9a 

C7 

 

C1’ C2’ C5 CH3 

C2 C3’ C3 

C6 
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1H-1H COSY (360 MHz, CDCl3)  

1H-13C HSQCed (360 MHz, CDCl3)  

H1’ 

H5 

H1 

2H6 

H9a 

H9 

2H7 

 

2H2 

2H7 

H2’ OCH3 

H1’ 

H2’ 

H9a 

H5 

H5 

H5 

OCH3 

H9 

2H2 

H1 

2H6 

H1 

H1 

2H8 

2H8 

 

H1’ 

H5 

H1 

C9a 

C9 

2H2 

2H7 
H2’ 

OCH3 

C1’ 

C2’ 

H9a 

H5 

C5 

CH3 

H9 

C2 

C1 

2H6 

H1 
2H8 

C7 

 

C6 
C8 
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1H-13C HMBC (360 MHz, CDCl3)  

  DEPT 135 (90 MHz, CDCl3)  

H1’ 

H5 

H1 

C6 

C9a 

C9 

C7 

 

2H2 

2H7 
H2’ 

OCH3 

C1’ 

C2’ 

H9a 

H5 

C5 

CH3 

H9 

C2 

C1 

2H6 

H1 
2H8 

C8 

 

C3’ 

C3 

C8 

C9 

C1 

C9a 

C7 

 

C1’ C2’ 

C5 

CH3 

C2 

C6 
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1H-RMN (250 MHz, CDCl3) 

13C-RMN (62.5 MHz, CDCl3) 

H1’ 

H5 

H1 
2H6 

H9a 
H1 

2H7 

 
2H2 

2H8 

H2’ 

H9 

C8 C9 

C1 

H5 

C9a 

C7 

 

C1’ C2’ 
C5 

C3’ 

C2 

C3 

C6 

 

2H3’ 
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1H-1H COSY (250 MHz, CDCl3)  

1H-13C HSQCed (250 MHz, CDCl3)  

H1’ 
H5 

H1 

2H6 

H9a 

H9 

2H7 

 

2H2 2H7 

H2’ 

2H3’ 

H1’ 

H2’ 

H9a H5 

H5 

H5 

2H3’ 

H9 

2H2 

H1 

2H6 

H1 

H1 

2H8 

2H8 

 

H1’ H5 

H1 

C9a 

C9 

2H2 

2H7 

H2’ 

2H3’ 

C3 

C2’ 

H9a H5 

C5 

C3’ 

H9 

C2 

C1 

2H6 

H1 2H8 

C7 

 

C6 

C8 

 

C1’ 
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 DEPT 135 (62.5 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3) 

C8 

C9 

C1 

C9a 

C7 

 

C1’ 
C2’ 

C5 

C3’ 

C2 

C6 

 

H1’ 

H5 

2H2 
2H6 

H9a 

2H7 

 

2H3 

2H8 

H2’ 
H9 

H5 

2H3’ 

2H1 
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1H-RMN (250 MHz, CDCl3)  

1H-RMN (400 MHz, CDCl3) 

H1’ 

H5 

2H6 

H9a 

2H7 

 

2H2 

2H8 

H2’ 
H9 H5 

H1 

H3’ 

H1 

H1’ 

H5 

2H6 

H9a 

2H7 

 

2H2 

2H8 

H2’ 

H9 

H5 

H1 2H3’ 

H1 
H1’ 

H9a 
H9a 

H1’ 

H1 
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13C-RMN (100 MHz, CDCl3)  

1H-1H COSY (400 MHz, CDCl3)  

C8 C9 

C1 

C9a 
C7 

 C3’ 

C2’ 
C5 

C2 

C3 

C6 

 

H1’ 

H5 

2H6 

H9a 

2H7 

 2H2 

2H8 

H2’ 

H9 

H1 

2H3’ 

H1 

H1’ 

H9a H9a 

H1’ 

H1 

H1’ 

2H6 

H9a 

2H7 

 

2H2 
2H8 

H2’ 

H9 

H5 

H1 

2H3’ H1 
H1’ 

H9a 

H9a 
H1’ 

H1 

H5 

H5 

C1’ 
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1H-13C HSQCed (400 MHz, CDCl3) 

1H-13C HMBC (400 MHz, CDCl3) 

C1’ 

C9 

C2 

C6 

 

C8 

C2’ 

C5 

C1 

C3’ 

C9a 

C3 

H1’ 

2H6 

H9a 

2H7 

 

2H2 
2H8 

H2’ 

H9 

H5 

H1 
2H3’ H1 

H1’ 

H9a 

H9a 
H1’ 

H1 

H5 

C7 

 

C1’ 

C9 

C2 

C6 

 

C8 

C2’ 

C5 

C1 

C3’ 

C9a 

C3 

H1’ 

2H6 

H9a 

2H7 

 

2H2 
2H8 

H2’ 

H9 

H5 

H1 
2H3’ H1 

H1’ 

H9a 

H9a 
H1’ 

H1 

H5 

C7 
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DEPT 135 (100 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3) 

C8 

C9 

C1 

C9a 

C7 

 

C3’ 

C2’ 

C5 

C2 

C6 

 

C1’ 

H5 

2H6 

H9a 

2H7 

 
2H2 

2H8 

H2’ H9 H5 

2H1 

2H3’ 

H1’ 

3H2’’ 
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13C-RMN (62.5 MHz, CDCl3)  

1H-1H COSY (250 MHz, CDCl3)  

C8 

C9 

C1 

C9a 
C7 

 

C3’ C2’ 

C5 

C2 

C3 

C6 

 

H5 

2H6 
2H7 

 2H2 

2H8 

H2’ 

H9 

2H1 

2H3’ 

H9a 

H1’ 

3H2’’ 

2H6 

H9a 

2H7 

 

2H2 
2H8 

H2’ 
H9 H5 

2H1 

2H3’ 

H1’ 

H5 

H5 

C1’ 

3H2’’ 

C2’’ 

C1’’ 
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1H-13C HSQCed (250 MHz, CDCl3) 

DEPT 135 (62.5 MHz, CDCl3)  

C1’ 

C9 

C2 C6 

 

C8 

C2’ 

C5 

C1 

C3’ 

C9a 

C3 

2H6 

H9a 

2H7 

 

2H2 

2H8 

H2’ 
H9 H5 

2H1 

2H3’ 

H1’ H5 

C7 

 

C8 

C9 

C1 

C9a 

C7 

 

C3’ 

C2’ 

C5 
C2 

C6 

 

C1’ 

3H2’’ 

C1’’ 

C2’’ 

C2’’ 
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1H-RMN (360 MHz, CDCl3) 

13C-RMN (90.0 MHz, CDCl3)  

H5 

H6 

H9a H8 

 

2H2 

H7 

H2’ 
H5 

2H3’ 
H1’ 

C8 

C1 

C9a 

C7 

 C3’ 

C2’ C5 C2 

C3 

C6 

 

C9a C9 

H9a 

H1 

H7 

 
H1 

H8 

H6 

C1’ 
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1H-1H COSY (360 MHz, CDCl3) 

1H-13C HSQCed (360 MHz, CDCl3) 

H5 

H6 
H9a 

2H2 

H7 H2’ H5 

2H3’ H1’ 

H9a 

H1 

H7 

 

H1 

H8 

H6 

H2’ 

H1’ 

2H3’ 

H5 

H9a 

H5 H9a 

H8 

H8 

H8 

2H2 

H1 H1 
H7 

 

H7 

 

H6 
H6 

H6 
H9a 

H7 H2’ H5 

2H3’ H1’ 

H1 H1 

H6 

H5 H9a 

H8 

H8 

2H2 

H7 

 

C8 

C1 

C9a 

C7 

 

C3’ 

C2’ 

C5 

C2 

C3 

C6 

 

C9a 

C9 

C1’ 
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13C-RMN (90.0 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3) 

C8 

C1 

C9a 

C7 

 

C3’ 

C2’ 

C5 
C2 

C6 

 

C9a 

C1’ 

H5 

H6 

H9a 

H7 

 

2H2 

H2’ 

H5 

H1 2H3’ 

H1’ 

H8 

H1 

H6 

H7 

 
OH 
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13C-RMN (62.5 MHz, CDCl3)  

1H-1H COSY (250 MHz, CDCl3)  

C1 C9a 

C7 

 

C3’ C2’ 

C5 

C2 

C3 

C6 

 

H5 

H6 H7 

 

2H2 

H2’ 

H7 

H1 

2H3’ 

H9a 

H1’ 

H1 

H6 

H9a 

H7 

 

H1 

H2’ 

H7 H5 
H6 

2H3’ 

H1’ 

H5 

H5 

C1’ 

H1 

H8 

H8 

2H2 

H6 

C8 

OH 

OH 

C9 
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1H-13C HSQC (250 MHz, CDCl3) 

 

DEPT 135 (62.5 MHz, CDCl3)  

C1’ 

C6 
C7 

 

C2 

C3 

 

 

 

C3’ 

C9a 

C2’ 

C1 

H6 

H9a 

H7 

 

H1 

H2’ 

H7 H5 
H6 

2H3’ 

H1’ 

C5 

H5 

H1 

H8 

C8 

2H2 

C1 

C9a 

C7 

 

C3’ 

C2’ 

C5 

C2 

C6 

 

C1’ 
C8 

OH 
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1H-RMN (360 MHz, CDCl3) 

13C-NMR (90.0 MHz, CDCl3) 

H5 

H6 

H9a 

H7 

 

2H2 

H2’ 

H5 H1 

2H3’ 

H1’ 

H8 

H1 

H6 

H7 

 

3H2’’ 

C1 C9a 

C7 

 
C3’ 

C2’ 

C5 

C2 

C6 

 

C1’ 

C8 

C2’’ 

 

C3 

C1’’ 

C9 
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1H-1H COSY (360 MHz, CDCl3)  

1H-13C HSQC (360 MHz, CDCl3) 

 

H5 

H6 H7 

 2H2 

H2’ 

H7 

H1 

2H3’ 

H9a 

H1’ 

H1 

H6 H9a H7 

 

H1 

H2’ H7 

H5 
H6 

2H3’ 

H5 

H5 

H1 H8 

H8 

2H2 

H6 

C1’ 

C6 
C7 

 
C2 

C9 

 

 

 

C3’ 

C9a 

C2’ 

C1 

H6 

H9a 

H7 

 

H1 

H2’ 
H7 

H5 H6 

2H3’ 

H1’ 

C5 

H5 

H1 

H8 

C8 

2H2 

H1’ 

3H2’’ 

3H2’’ 

3H2’’ 

C2’’ 
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DEPT 135 (90.0 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3) 

C1 

C9a 

C7 

 

C3’ 

C2’ 

C5 

C2 

C6 

 

C1’ 

C8 

C2’’ 

 

H5 

2H6 

H9a 

2H2 2H2’ 

H5 H1’ 

H8 

2H1 
2H7 

 

3H3’ 
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1H-RMN (360 MHz, CDCl3) 

13C-RMN (90.0 MHz, CDCl3)  

H5 

H6 H9a 

H7 

 

2H2 

H8 

H5 

H1 

3H3’ 

H1’ 

3H2’’ 

C6 

C1 
C9a 

C7 

 

C8 

C9 

C5 

C2’ 

C3 

C3’ 

 

C1’ 

C2’’ 

C1’’ 

H7 

 

H1 

 

H6 

 

H2’ 

H2’ 

C2 
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1H-1H COSY (360 MHz, CDCl3)  

1H-13C HSQC (360 MHz, CDCl3)  

H9a 

2H2 

H8 
H5 

3H3’ 
H1’ 

H5 

3H2’’ 

H5 

H6 

H9a 

H7 

 
2H2 

H8 

H5 

H1 

3H3’ 

H1’ 

3H2’’ H7 

 

H1 

 

H6 

 

H6 
H7 

 

H1 

H7 

 

H1 

 

H6 

 

H2’ 

H2’ 

H2’ 

H2’ 

H9a 

2H2 

H8 H5 
3H3’ 

H1’ 

H5 

3H2’’ 

C9 

C9a 

C2 

C8 

C5 

C3’ 

C1’ 

C7 

 

H6 
H7 

 

H1 

H7 

 

H1 

 

H6 

 

H2’ 

H2’ 

C6 

 

C1 

 

C2’ 

 

C2’’ 
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DEPT 135 (90.0 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3)  

C6 C1 

C9a 

C7 

 

C8 

C5 

C2’ 

C3’ 

 

C1’ 

C2’’ 

C2 

H5’ 

2H1’’ 

2H3 

 2H2 H4 H1 
H3’ 

3H8 

H5 

3H2’’ 

2H7 

 

H1 

 

H3’ 

2H4’ 
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13C-RMN (62.5 MHz, CDCl3)  

1H-1H COSY (250 MHz, CDCl3)  

C3’ 

C4’ C1’’ 

C7 

 

C5 C4 C1 
C2 

C6 

C8 

 

C5’ C2’’ 

C2’ 

C3 

H5’ 

2H1’’ 

2H3 

 

2H2 H4 H1 

H3’ 3H8 

H5 

3H2’’ 2H7 

 
H1 

 

H3’ 

2H4’ 

H5’ 

H4 

H5 

2H1’’ H1 

H1 

 

3H8 

3H2’’ 

2H3 

 

H3’ 2H7 

 

2H4’ 

2H2 

H3’ 
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1H-13C HSQCed (250 MHz, CDCl3)  

1H-13C HMBC (250 MHz, CDCl3)  

H4 

2H1’’ 

H1 H1 

3H8 H5’ 
H5 

3H2’’ 

C6 

C5’ 

C1’’ 

C2’ 

C5 

C8 

C4 

C7 

 

2H3 
H3’ 

 

2H4’ 

 
2H2 

H3’ 

C2 

C1 

 

C3’ 

 

C2’’ 

 

2H7 

H4 

2H1’’ 

H1 H1 

3H8 

H5’ 
H5 

C6 

C5’ 

C1’’ 

C2’ 

C5 

C8 

C4 

C7 

 

2H3 
H3’ 

 

2H4’ 

 

2H2 

H3’ 

C2 

C1 

 

C3’ 

 

C2’’ 

 

2H7 
3H2’’ 

C4’ C3 

C4’ C3 
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DEPT 135 (62.5 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3) 
 

C3’ 

C4’ 

C1’’ 

C7 

 

C5 

C4 

C1 

C2 

C8 

 

C5’ C2’’ 

C3 

H1’’ 

2H5 

2H3’ 

H1’’ 

H5’ 

2H4’’ 

3H5’’ 

H4 
H1 

2H4’ 

 

H1 

 

2H3 

2H2 
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13C-RMN (62.5 MHz, CDCl3)  

1H-1H COSY (250 MHz, CDCl3)  

C2 

C4’’ 

C5’ C1 

 
C4 

C2’’ 

C5 

C4’ 

C3’’ 

C5’’ 

 

C1’’ 

C3 

C2’ 

C3’ 

H1’’ 

2H5 

2H3’ 

H1’’ 

H5’ 

2H4’’ 

3H5’’ 

H4 
H1 

2H4’ 

 
H1 

 

2H3 

2H2 

H1’’ 

H1’’ 
H4 

2H5 

H5’ 

H1 

 

2H4’’ 

H1 
2H4’ 

 

2H3’ 

2H3 

2H2 

3H5’’ 
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1H-13C HSQC (250 MHz, CDCl3)  

DEPT 135 (62.5 MHz, CDCl3)  

H1’’ 

2H5 

2H3’ 

H1’’ 

H5’ 

2H4’’ 

H4 
H1 

2H4’ 

 
H1 

 

2H3 

2H2 

3H5’’ 

C2 

C4’’ 

C5’ 

C1 

 

C4 

C2’’ 

C5 

C4’ 

C3’’ 

C5’’ 

 

C1’’ 

C3 

C2’ 

C3’ 

C2 

C4’’ 

C5’ 

C1 

 

C4 

C5 

C4’ 

C5’’ 

 

C1’’ 

C3 C3’ 
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1H-RMN (400 MHz, CDCl3)  

13C-RMN (100.0 MHz, CDCl3)  

H5 

H1 

H9a 

2H2’ 

3H3’ 

H8 

H1 
2H2 

 

H5 

 

H6 

C2 

H7 

H7 H6 

C5 C9a 

C1 

 

C3 C1’ 

C2’ 

C9 

C3’ 

 

C7 

C8 

C6 



66..  RREECCUULLLL  DD’’EESSPPEECCTTRREESS  

305 

1H-1H COSY (400 MHz, CDCl3)  

1H-13C HSQC (400 MHz, CDCl3)  

H9a 

H7 

H6 H8 
H1 2H2’ 

H5 
H6 

 

H5 

 

2H2 

H1 

3H3’ 

H7 

H9a 2H2’ H8 H5 

H1 

 

H5 

 

2H2 H6 

3H3’ 

C2 

C5 

C9a 

C1 

 

C2’ 

C9 

C3’ 

 
C7 

C8 

C6 

H8 

H9a 

H5 

 

H5 
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DEPT 135 (100 MHz, CDCl3)  

1H-RMN (250 MHz, CDCl3)  
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13C-RMN (62.5 MHz, CDCl3)  

1H-1H COSY (250 MHz, CDCl3)  
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1H-13C HSQCed (250 MHz, CDCl3)  

 DEPT 135 (62.5 MHz, CDCl3)  
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1H-RMN (360 MHz, CDCl3)  
 

 

13C-RMN (90 MHz, CDCl3)  
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1H-1H COSY (360 MHz, CDCl3)  

1H-13C HSQC (360 MHz, CDCl3)  
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  DEPT 135 (90 MHz, CDCl3)  

1H-RMN (400 MHz, CDCl3)  
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13C-RMN (100 MHz, CDCl3)  

1H-1H COSY (400 MHz, CDCl3)  
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1H-13C HSQCed (400 MHz, CDCl3)  

 DEPT 135 (100 MHz, CDCl3)  
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1H-RMN (360 MHz, CDCl3)  

13C-RMN (100 MHz, CDCl3) 
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1H-1H COSY (400 MHz, CDCl3)  

1H-13C HSQC (400 MHz, CDCl3)  
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 DEPT 135 (100 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3) 
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13C-RMN (62.5 MHz, CDCl3) 

1H-1H COSY (250 MHz, CDCl3)  
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1H-13C HSQCed (250 MHz, CDCl3)   

DEPT 135 (62.5 MHz, CDCl3)  
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1H-RMN (400 MHz, CDCl3)  

 

13C-RMN (100 MHz, CDCl3) 
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1H-RMN (400 MHz, CDCl3)  

 

13C-RMN (100 MHz, CDCl3) 
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1H-1H COSY (400 MHz, CDCl3)  

1H-13C HSQC (400 MHz, CDCl3)  
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 DEPT 135 (100 MHz, CDCl3) 

1H-RMN (250 MHz, CDCl3)  
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1H-RMN (250 MHz, CDCl3)  

 

1H-RMN (400 MHz, CDCl3)  
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