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1H NMR spectrum (500 MHz, CDCl3) of compound 5 (bottom)
1H NMR spectrum (500 MHz, CDCl3) of compound 5 (Top, 
expansion δ 5.5-2.0 ppm)
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13C NMR (125 MHz, CDCl3) spectrum of compound 5
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13C NMR (125 MHz, CDCl3) spectrum of compound 5 (Top, expansion δ 99.0-63.0 ppm)
13C NMR (125 MHz, CDCl3) spectrum of compound 5 (Top, expansion δ 78.0-68.0 ppm)
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31P{1H} NMR (202.5 MHz, CDCl3) spectrum of compound 5
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1H NMR spectrum (500 MHz, CDCl3) of compound 6 (bottom)
1H NMR spectrum (500 MHz, CDCl3) of compound 6 (Top, expansion δ 5.2-3.3)
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13C NMR (125 MHz, CDCl3) spectrum of compound 6 (Top, expansion δ 90.0-64.5 ppm)
13C NMR (125 MHz, CDCl3) spectrum of compound 6 (bottom)
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31P{1H} NMR (202.5 MHz, CDCl3) spectrum of compound 6
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1H NMR spectrum (500 MHz, CDCl3) of compound 7 (bottom)
1H NMR spectrum (500 MHz, CDCl3) of compound 7 (Top, expansion δ 5.2-3.2 ppm)
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13C NMR (125 MHz, CDCl3) spectrum of compound 7 (Top, expansion δ 90.0-65 ppm)
13C NMR (125 MHz, CDCl3) spectrum of compound 7 (Bottom)
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31P{1H} NMR (202.5 MHz, CDCl3) spectrum of compound 7
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1H NMR spectrum (500 MHz, CDCl3) of compound 11 (bottom)
1H NMR spectrum (500 MHz, CDCl3) of compound 11 (Top, 
expansion δ 5.2-3.2)
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13C NMR (125 MHz, CDCl3) spectrum of compound 11 (Bottom)
13C NMR (125 MHz, CDCl3) spectrum of compound 11 (Top, 
zoomed δ 54.5-54.2 ppm)

S13



77787980818283848586878889 ppm

7
6
.
5
1

7
6
.
5
6

7
7
.
1
5

7
7
.
2
2

7
7
.
6
9

7
9
.
1
5

8
0
.
0
7

8
3
.
6
8

8
3
.
7
9

8
9
.
0
1

13C NMR (125 MHz, CDCl3) spectrum of compound 11 (expansion δ 90-76 ppm)
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31P{1H} NMR (202.5 MHz, CDCl3) spectrum of compound 11
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1H NMR spectrum (500 MHz, CDCl3) of compound 12
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1H NMR spectrum (500 MHz, CDCl3) of compound 12 (expansion δ 50.3-3.3)
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13C NMR (125 MHz, CDCl3) spectrum of compound 12 (Bottom)
13C NMR (125 MHz, CDCl3) spectrum of compound 12 (Top, 
zoomed δ 54.4-54.6 ppm)
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13C NMR (125 MHz, CDCl3) spectrum of compound 12 (Bottom)
13C NMR (125 MHz, CDCl3) spectrum of compound 12 (Top, zoomed δ 64.5-64.2 ppm)
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31P{1H} NMR (202.5 MHz, CDCl3) spectrum of compound 12
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1H NMR spectrum (500 MHz, CDCl3) of compound 16(bottom)
1H NMR spectrum (500 MHz, CDCl3) of compound 16 (Top, expansion δ 7.2-6.0)
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1H NMR spectrum (500 MHz, CDCl3) of compound 16 (bottom, expansion δ 5.0-1.8 ppm)
1H NMR spectrum (500 MHz, CDCl3) of compound 16 (Top, expansion δ 6.0-3.3 ppm)
 

S22



53.6053.6553.7053.7553.8053.8553.9053.9554.0054.0554.1054.1554.20 ppm

5
3
.
7
9

5
3
.
8
4

5
3
.
8
9

5
3
.
9
3

5
3
.
9
7

5
4
.
0
2

13C NMR (125 MHz, CDCl3) spectrum of compound 16 (Bottom)
13C NMR (125 MHz, CDCl3) spectrum of compound 16 (Top, zoomed δ 54.2-53.6 ppm)
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13C NMR (125 MHz, CDCl3) spectrum of compound 16 (Bottom, expansion δ 90.0-28.0 ppm )
13C NMR (125 MHz, CDCl3) spectrum of compound 16 (Top, zoomed δ 89.0-75.0 ppm)
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31P{1H} NMR (202.5 MHz, CDCl3) spectrum of compound 16
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1H NMR spectrum (500 MHz, D2O) of compound 17 (bottom)
1H NMR spectrum (500 MHz, ) of D2O compound 17 (Top, expansion δ 3.0-1.5)
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13C NMR (125 MHz, D2O) spectrum of compound 17 (Bottom)
13C NMR (125 MHz, D2O) spectrum of compound 17 (Top, expansion δ 79.0-73.0 ppm)
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31P{1H} NMR (202.5 MHz, D2O) spectrum of compound 17
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1H NMR spectrum (500 MHz, D2O) of compound 1 (bottom)
1H NMR spectrum (500 MHz, D2O) of compound 1 (Top, expansion δ 3.6-3.0 ppm)
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13C NMR (125 MHz, D2O) spectrum of compound 1
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13C NMR (125 MHz, D2O) spectrum of compound 1 (expansion δ 80-73 ppm)
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31P{1H} NMR (202.5 MHz, D2O) spectrum of compound 1
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