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1
H-NMR spectrum of compound 1 in (CDCl3, 400 MHz) 
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13
C-NMR spectrum of compound 1 in (CDCl3, 100 MHz) 
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DEPT spectrum of compound 1 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 1 
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Partial expansions of the 2D-HMQC spectrum of compound 1 
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Partial expansions of the 2D-HMQC spectrum of compound 1 
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2D-HMBC spectrum of compound 1 
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Partial expansions of the 2D-HMBC spectrum of compound 1 
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Partial expansions of the 2D-HMBC spectrum of compound 1 
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Partial expansions of the 2D-HMBC spectrum of compound 1 
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Partial expansions of the 2D-HMBC spectrum of compound 1 
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Partial expansions of the 2D-HMBC spectrum of compound 1 
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Partial expansions of the 2D-HMBC spectrum of compound 1 
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Partial expansions of the 2D-HMBC spectrum of compound 1 
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2D-COSY spectrum of compound 1 
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2D-ROESY spectrum of compound 1 
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2D-ROESY spectrum of compound 1 
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1
H-NMR spectrum of compound 2 in (CDCl3, 400 MHz) 
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13
C-NMR spectrum of compound 2 in (CDCl3, 100 MHz) 
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DEPT spectrum of compound 2 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 2 
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Partial expansions of the 2D-HMQC spectrum of compound 2 
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2D-HMBC spectrum of compound 2 
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Partial expansions of the 2D-HMBC spectrum of compound 2 
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Partial expansions of the 2D-HMBC spectrum of compound 2 
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Partial expansions of the 2D-HMBC spectrum of compound 2 
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Partial expansions of the 2D-HMBC spectrum of compound 2 
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2D-ROESY spectrum of compound 2 
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2D-ROESY spectrum of compound 2 

 



31 
 

 

1
H-NMR spectrum of compound 3 in (CDCl3, 400 MHz) 
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13
C-NMR spectrum of compound 3 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 3 
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Partial expansions of the 2D-HMQC spectrum of compound 3 
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Partial expansions of the 2D-HMQC spectrum of compound 3 
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2D-HMBC spectrum of compound 3 
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Partial expansions of the 2D-HMBC spectrum of compound 3 
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Partial expansions of the 2D-HMBC spectrum of compound 3 
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Partial expansions of the 2D-HMBC spectrum of compound 3 
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2D-COSY spectrum of compound 3 
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Partial expansions of the 2D-COSY spectrum of compound 3 
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2D-ROESY spectrum of compound 3 
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Fig (12)
   1

H-NMR spectrum of compound 4 in (CDCl3, 400 MHz) 
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Fig (13)
 13

C-NMR spectrum of compound 4 in (CDCl3, 100 MHz) 
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Fig (14)
 
DEPT spectrum of compound 4 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 4 
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Partial expansions of the 2D-HMQC spectrum of compound 4 
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Partial expansions of the 2D-HMQC spectrum of compound 4 



49 
 

 

2D-HMBC spectrum of compound 4 
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Partial expansions of the 2D-HMBC spectrum of compound 4 
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Partial expansions of the 2D-HMBC spectrum of compound 4 
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Partial expansions of the 2D-HMBC spectrum of compound 4 
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2D-ROESY spectrum of compound 4 
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Partial expansions of the 2D-ROESY spectrum of compound 4 
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GCMS spectrum of compound 6 
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1
H-NMR spectrum of compound 5 in (CDCl3, 400 MHz) 
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13
C-NMR spectrum of compound 5 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 5 
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Partial expansions of the 2D-HMQC spectrum of compound 5 
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Partial expansions of the 2D-HMQC spectrum of compound 5 
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Partial expansions of the 2D-HMQC spectrum of compound 5 
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Partial expansions of the 2D-HMQC spectrum of compound 5 
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Partial expansions of the 2D-HMQC spectrum of compound 5 
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2D-HMBC spectrum of compound 5 
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Partial expansions of the 2D-HMBC spectrum of compound 5 
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Partial expansions of the 2D-HMBC spectrum of compound 5 
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Partial expansions of the 2D-HMBC spectrum of compound 5 
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Partial expansions of the 2D-HMBC spectrum of compound 5 
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Partial expansions of the 2D-HMBC spectrum of compound 5 
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Partial expansions of the 2D-HMBC spectrum of compound 5 
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Fig (18)
   1

H-NMR spectrum of compound 6 in (CDCl3, 400 MHz) 
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Fig (19)
 13

C-NMR spectrum of compound 6 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 6 



74 
 

 

 

Partial expansions of the 2D-HMQC spectrum of compound 6 
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Partial expansions of the 2D-HMQC spectrum of compound 6 
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2D-HMBC spectrum of compound 6 
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Partial expansions of the 2D-HMBC spectrum of compound 6 
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Partial expansions of the 2D-HMBC spectrum of compound 6 

 



79 
 

 

Partial expansions of the 2D-HMBC spectrum of compound 6 
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Partial expansions of the 2D-HMBC spectrum of compound 6 
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Partial expansions of the 2D-HMBC spectrum of compound 6 
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Partial expansions of the 2D-HMBC spectrum of compound 6 
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Partial expansions of the 2D-HMBC spectrum of compound 6 
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2D-COSY spectrum of compound 6 
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Partial expansions of the 2D-COSY spectrum of compound 6 
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   1
H-NMR spectrum of compound 7 in (CDCl3, 600 MHz) 
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13
C-NMR spectrum of compound 7 in (CDCl3, 150 MHz) 
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2D-HSQC spectrum of compound 7 
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Partial expansions of the 2D-HSQC spectrum of compound 7 
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2D-HMBC spectrum of compound 7 
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Partial expansions of the 2D- HMBC spectrum of compound 7 
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Partial expansions of the 2D- HMBC spectrum of compound 7 
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Partial expansions of the 2D- HMBC spectrum of compound 7 
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2D-COSY spectrum of compound 7 
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Partial expansions of the 2D-COSY spectrum of compound 7 
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2D-NOESY spectrum of compound 7 

 



98 
 

 

Partial expansions of the 2D-NOESY spectrum of compound 7 
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Partial expansions of the 2D-NOESY spectrum of compound 7 
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1
H-NMR spectrum of compound 8 in (CDCl3, 400 MHz) 
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13
C-NMR spectrum of compound 8 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 8 
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Partial expansions of the 2D-HMQC spectrum of compound 8 
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Partial expansions of the 2D-HMQC spectrum of compound 8 
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2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-HMBC spectrum of compound 8 
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Partial expansions of the 2D-COSY spectrum of compound 8 
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2D-ROESY spectrum of compound 8 
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Partial expansions of the 2D-ROESY spectrum of compound 8 

 



118 
 

 

Partial expansions of the 2D-ROESY spectrum of compound 8 
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1
H-NMR spectrum of compound 9 in (CDCl3, 400 MHz) 
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DEPT spectrum of compound 9 in (CDCl3, 100 MHz) 
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2D-HMQC spectrum of compound 9 
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Partial expansions of the 2D-HMQC spectrum of compound 9 
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Partial expansions of the 2D-HMQC spectrum of compound 9 

 



124 
 

 

Partial expansions of the 2D-HMQC spectrum of compound 9 
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2D-HMBC spectrum of compound 9 
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Partial expansions of the 2D-HMBC spectrum of compound 9 
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Partial expansions of the 2D-HMBC spectrum of compound 9 
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Partial expansions of the 2D-HMBC spectrum of compound 9 
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Partial expansions of the 2D-HMBC spectrum of compound 9 
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2D-COSY spectrum of compound 9 
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Partial expansions of the 2D-COSY spectrum of compound 9 
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Partial expansions of the 2D-COSY spectrum of compound 9 
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