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1H NMR spectra of 15a measured in D2O at various pD values:
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13C NMR spectra of 15a measured in D2O at various pD values:

31P NMR spectra of 15a measured in D2O at various pD values:
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pD dependence of 1H chemical shifts of pyrrolidine, phosphonate and adenine protons of 15a:

0 2 4 6 8 10 12 14
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

 

 

 (
H-

2')

pD
0 2 4 6 8 10 12 14

3.2

3.3

3.4

3.5

3.6

3.7

 (
H-

2"
)

 

 

pD

0 2 4 6 8 10 12 14
4.25
4.30
4.35
4.40
4.45
4.50
4.55
4.60
4.65

pD

 (
H-

3')

 

 

0 2 4 6 8 10 12 14
5.1
5.2
5.3
5.4
5.5
5.6
5.7

 (
H-

4')

pD

 

 

0 2 4 6 8 10 12 14
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1

 (
H-

5')

pD

 

 

0 2 4 6 8 10 12 14
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1

 (
H-

5"
)

pD

 

 

0 2 4 6 8 10 12 14
3.0

3.1

3.2

3.3

3.4

3.5

 (
CH

2P
-b

)

pD

 

 

0 2 4 6 8 10 12 14

3.3

3.4

3.5

3.6

3.7

3.8

 (
CH

2P
-a

)

pD

 

 

0 2 4 6 8 10 12 14
8.20

8.25

8.30

8.35

8.40

8.45

8.50

 
 (

H-
2)

pD

 

 

0 2 4 6 8 10 12 14
8.46
8.48
8.50
8.52
8.54
8.56
8.58
8.60
8.62
8.64
8.66

 (
H-

8)

pD

 

 



4

pD dependence of 13C chemical shifts of pyrrolidine, phosphonate and adeninea carbons of 15a:
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aC-4 and C-5 are not shown due to their negligible changes in their chemical shifts

pD dependence of 31P chemical shift of 15a:
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Copies of 1H, 13C and 31P NMR spectra of 15a-e and 16a-c
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