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13C NMR (75 MHz, CDCl3) of 4a 

 
 

1H NMR (300 MHz, CDCl3) of 4b 
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31P NMR (121 MHz, CDCl3) of 4b 

 

 
 

13C NMR (75 MHz, CDCl3) of 4b 
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1H NMR (400 MHz, CDCl3) of 4c 
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31P NMR (162 MHz, CDCl3) of 4c 
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13C NMR (101 MHz, CDCl3) of 4c 

 

 
   

  1H NMR (400 MHz, CDCl3) of 4d 
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31P NMR (162 MHz, CDCl3) of 4d 

 
 

 

13C NMR (101 MHz, CDCl3) of 4d 
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1H NMR (400 MHz, CDCl3) of 4e 

 

 
 

31P NMR (162 MHz, CDCl3) of 4e 
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13C NMR (101 MHz, CDCl3) of 4e 

 

 
 

1H NMR (400 MHz, CDCl3) of 4f 
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31P NMR (162 MHz, CDCl3) of 4f 

 

 
   

  13C NMR (101 MHz, CDCl3) of 4f 
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1H NMR (400 MHz, CDCl3) of 4g 

 

 
 

31P NMR (162 MHz, CDCl3) of 4g 
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13C NMR (101 MHz, CDCl3) of 4g 

 
 

 

1H NMR (300 MHz, CDCl3) of 6aa 
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31P NMR (121 MHz, CDCl3) of 6aa 

 

 

 

 
13C NMR (75 MHz, CDCl3) of 6aa 
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1H NMR (300 MHz, CDCl3) of 6ab 

 

 

 

 
31P NMR (121 MHz, CDCl3) of 6ab 
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13C NMR (75 MHz, CDCl3) of 6ab 

 

 

 

 
1H NMR (400 MHz, CDCl3) of 6ba 
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31P NMR (162 MHz, CDCl3) of 6ba 

 

 

 

 
13C NMR (101 MHz, CDCl3) of 6ba 
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1H NMR (400 MHz, CDCl3) of 6ca 

 
 

 

31P NMR (162 MHz, CDCl3) of 6ca 
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13C NMR (101 MHz, CDCl3) of 6ca 

 

 

 
1H NMR (400 MHz, CDCl3) of 6cb 
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31P NMR (162 MHz, CDCl3) of 6cb 

 

 

 
13C NMR (101 MHz, CDCl3) of 6cb 
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1H NMR (400 MHz, CDCl3) of 6da 

 

 

 
31P NMR (162 MHz, CDCl3) of 6da 
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13C NMR (101 MHz, CDCl3) of 6da 

 

 

1H NMR (400 MHz, CDCl3) of 6db 
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31P NMR (162 MHz, CDCl3) of 6db 

 

 
 

13C NMR (101 MHz, CDCl3) of 6db 
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1H NMR (400 MHz, CDCl3) of 6ea 

 

 

 

 
31P NMR (162 MHz, CDCl3) of 6ea 
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13C NMR (101 MHz, CDCl3) of 6ea 

 

 

 
1H NMR (400 MHz, CDCl3) of 6eb 
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31P NMR (162 MHz, CDCl3) of 6eb 

 

 

 
 

13C NMR (101 MHz, CDCl3) of 6eb 
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1H NMR (400 MHz, CDCl3) of 6fa 
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31P NMR (162 MHz, CDCl3) of 6fa 
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13C NMR (101 MHz, CDCl3) of 6fa 
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1H NMR (400 MHz, CDCl3) of 6fb 
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31P NMR (162 MHz, CDCl3) of 6fb 
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13C NMR (101 MHz, CDCl3) of 6fb 
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1H NMR (400 MHz, CDCl3) of 6ga 
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31P NMR (162 MHz, CDCl3) of 6ga 
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13C NMR (101 MHz, CDCl3) of 6ga 

 

 

 

1H NMR (400 MHz, CDCl3) of 6gb 
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31P NMR (162 MHz, CDCl3) of 6gb 
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13C NMR (101 MHz, CDCl3) of 6gb 

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

23
.0

4
24

.3
2

32
.8

3
32

.9
1

49
.7

5
49

.7
9

51
.6

0
51

.6
6

55
.2

9

76
.7

3
77

.0
4

77
.3

6
85

.2
8

85
.3

5

11
3.

70

12
8.

76
12

9.
85

12
9.

93

16
0.

23

 

 

P
O

O

Br

OMe

OMe

P
O

O

Br

OMe

OMe



 S32

NOE spectra for 6aa 
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NOE spectra for 6aa 
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NOE spectra for 6ab   
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NOE spectra for 6ab  
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NOE spectra for 6ca  
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NOE spectra for 6cb 
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The X-Ray crystallography of 6ba 
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