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Dimethyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-
phenylethyl)phosphonate (13a). 

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (121 MHz, CDCl3) 
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Methyl (2-(dimethoxyphosphoryl)-2-((4-methylphenyl)sulfonamido)-2-
phenylacetyl)glycinate (13b) 

1H NMR (400 MHz, CDCl3) 
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13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (121 MHz, CDCl3) 
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Dimethyl (2-(benzylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-
phenylethyl)phosphonate (13c) 

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (121 MHz, CDCl3) 
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Diethyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-

phenylethyl)phosphonate (13d) 

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (121 MHz, CDCl3) 
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Methyl (2-(diethoxyphosphoryl)-2-((4-methylphenyl)sulfonamido)-2-phenylacetyl)glycinate  

(13e) 

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 
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31P-NMR (121 MHz, CDCl3) 
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Diethyl (2-(benzylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-

phenylethyl)phosphonate (13f) 

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 
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31P-NMR (121 MHz, CDCl3) 
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Dibenzyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-
phenylethyl)phosphonate (13g)  

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 

0102030405060708090100110120130140150160170180
f1 (ppm)

21
.6

24
.5

24
.5

25
.4

32
.0

32
.1

49
.8

68
.1

69
.6

70
.1

70
.2

70
.5

70
.6

12
6.

6
12

7.
9

12
8.

2
12

8.
2

12
8.

6
12

8.
7

12
8.

7
12

8.
7

12
9.

1
12

9.
5

12
9.

8
13

0.
3

13
0.

4
13

1.
9

13
5.

7
13

5.
7

13
5.

9
13

6.
0

13
9.

2
14

2.
5

16
6.

1

 

(BnO)2P
TsHN

O

H
NO

Bn

13g



31P-NMR (121 MHz, CDCl3) 
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Diisopropyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-

phenylethyl)phosphonate (13h) 

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (121 MHz, CDCl3) 
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Methyl (2-(diisopropoxyphosphoryl)-2-((4-methylphenyl)sulfonamido)-2-

phenylacetyl)glycinate (13i) 

1H NMR (400 MHz, CDCl3)  
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13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (121 MHz, CDCl3) 
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Diisopropyl (2-(benzylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-

phenylethyl)phosphonate (13j) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-1-(4-nitrophenyl)-2-
oxoethyl)phosphonate (13k) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (1-(4-bromophenyl)-2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-
oxoethyl)phosphonate (13l) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (1-(4-chlorophenyl)-2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-
oxoethyl)phosphonate (13m) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-1-(2-fluorophenyl)-1-((4-methylphenyl)sulfonamido)-2-
oxoethyl)phosphonate (13n) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-
(perfluorophenyl)ethyl)phosphonate (13o) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-(4-
((trichloromethyl)thio)phenyl)ethyl)phosphonate (13p) 

1H NMR (400 MHz, CDCl3)  

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f1 (ppm)

5.
98

4.
05

3.
00

4.
03

3.
00

0.
98

1.
00

2.
03

2.
11

1.
99

1.
95

1.
00

1.
02

1.
13

1.
19

1.
20

1.
21

1.
22

1.
23

1.
25

1.
25

1.
26

1.
28

1.
29

1.
29

1.
30

1.
31

1.
32

1.
35

1.
49

1.
50

1.
51

1.
54

1.
62

1.
63

1.
63

1.
65

1.
66

1.
67

1.
68

1.
69

1.
82

1.
84

1.
85

1.
87

2.
33

3.
70

3.
73

3.
76

3.
76

3.
78

3.
95

3.
98

6.
57

6.
59

6.
75

6.
76

7.
05

7.
07

7.
23

7.
24

7.
26

7.
26

7.
41

7.
43

7.
47

7.
50

 

13C NMR {1H} (101 MHz, CDCl3) 
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Dimethyl (1-(3-chloro-4-methoxyphenyl)-2-(cyclohexylamino)-1-((4-methylphenyl)-
sulfonamido)-2-oxoethyl)phosphonate (13q).  

1H NMR (400 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-(4-
(trifluoromethyl)phenyl)ethyl)phosphonate (13r) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-2-oxo-1-(2-phenylacetamido)ethyl)phosphonate (16).  

1H NMR (300 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-2-oxo-1-(2-phenyl-N-tosylacetamido)-1-(4-
(trifluoromethyl)phenyl)ethyl)phosphonate (17a) 

1H NMR (400 MHz, CDCl3)  
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Dimethyl (2-(cyclohexylamino)-1-(4-fluorophenyl)-1-((4-methylphenyl)sulfonamido)-2-
oxoethyl)phosphonate (17b).  

1H NMR (400 MHz, CDCl3)  
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(2-((2-Methoxy-2-oxoethyl)amino)-1-((4-methylphenyl)sulfonamido)-2-oxo-1-
phenylethyl)phosphonic acid (24).. 

1H NMR (400 MHz, D2O)  
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