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[1-(L-leucylamido)ethen-1-yl]phosphonic acid monomethyl ester, (1)
1H NMR spectrum

0.00.51.01.52.02.53.03.54.04.55.05.56.06.5
f1 (ppm)

6.
40

3.
23

3.
09

1.
01

1.
00

1.
00

0.
99

1.
01

1.
02

1.
67

1.
68

1.
70

1.
70

1.
71

1.
71

1.
72

1.
73

1.
75

1.
78

1.
79

1.
80

1.
82

3.
99

4.
01

4.
03

5.
55

5.
59

6.
33

6.
42

APTC NMR spectrum

0102030405060708090100110120130140150160170180190200
f1 (ppm)

22
.3

0
23

.0
8

25
.5

1

41
.5

3

52
.3

2
52

.3
7

53
.6

8

11
3.

44
11

3.
53

13
6.

87
13

8.
72

16
9.

66
16

9.
76



S5

31P NMR spectrum
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Tetramethyl [N-(9-fluorenylmethoxycarbonyl)glycylamidomethyl]bisphosphonate, (5)
1H NMR spectrum
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31P NMR spectrum
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Dimethyl {1-[N-(9-fluorenylmethoxycarbonyl)glycylamido]ethen-1-yl}phosphonate (7)
1H NMR spectrum
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31P NMR spectrum
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[1-(glycylamido)ethen-1-yl]phosphonic acid monomethyl ester (2)
1H NMR spectrum
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31P NMR spectrum
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Tetramethyl [N-(tert-butoxycarbonyl)glycyl-L-leucylamidomethyl]bisphosphonate (10)
1H NMR spectrum
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31P NMR spectrum

01234567891011121314151617181920212223242526272829303132333435
f1 (ppm)

18
.4

05
18

.6
02

18
.6

14
18

.8
13



S14

Dimethyl (E)-{1-[N-(tert-butoxycarbonyl)glycyl-L-leucylamido]prop-1-en-1-yl}phosphonate (E-11)
1H NMR spectrum

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

6.
19

9.
26

6.
30

6.
09

2.
08

0.
99

0.
83

1.
00

0.
90

0.
92

0.
91

2
0.

92
7

0.
93

2
0.

94
8

1.
42

8
1.

58
6

1.
61

0
1.

62
0

1.
66

0
1.

67
6

1.
68

0
1.

70
3

1.
71

1
1.

72
0

1.
72

8
1.

74
1

3.
68

2
3.

68
8

3.
70

9
3.

71
6

3.
74

5
3.

75
5

3.
78

8
3.

80
6

3.
82

2
3.

86
4

4.
52

5
4.

53
9

4.
54

6
4.

55
9

4.
58

0

5.
41

9

6.
60

3
6.

62
0

6.
63

8
6.

65
7

6.
67

4
6.

69
1

6.
92

6
6.

94
4

7.
68

5

APTC NMR spectrum

0102030405060708090100110120130140150160170180190200
f1 (ppm)

14
.5

98
14

.7
51

22
.0

52
23

.0
52

24
.9

16
28

.3
87

40
.6

94
44

.5
55

52
.0

90
53

.0
57

53
.0

93
53

.1
10

53
.1

47

80
.5

73

12
2.

33
7

12
4.

45
9

14
2.

40
3

14
2.

61
3

15
6.

33
2

17
0.

27
3



S15

31P NMR spectrum

0123456789101112131415161718192021222324252627282930
f1 (ppm)

16
.0

96



S16

Dimethyl (Z)-{1-[N-(tert-butoxycarbonyl)glycyl-L-leucylamido]prop-1-en-1-yl}phosphonate (Z-11)
1H NMR spectrum
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31P NMR spectrum
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Dimethyl (E)-{1-[N-(tert-butoxycarbonyl)glycyl-L-leucylamido]-2-phenylethen-1-yl}phosphonate (E-12)
1H NMR spectrum
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31P NMR spectrum
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Dimethyl (Z)-{1-[N-(tert-butoxycarbonyl)glycyl-L-leucylamido]-2-phenylethen-1-yl}phosphonate (Z-12)
1H NMR spectrum
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31P NMR spectrum
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S22

(E)-[1-(glycyl-L-leucylamido)prop-1-en-1-yl]phosphonic acid monomethyl ester (13)
1H NMR spectrum

0.51.01.52.02.53.03.54.04.55.05.56.06.57.0
f1 (ppm)
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S23

31P NMR spectrum
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S24

(E)-[1-(glycyl-L-leucylamido)-2-phenylethen-1-yl]phosphonic acid monomethyl ester (14)
1H NMR spectrum
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S25

31P NMR spectrum

-5-4-3-2-1012345678910111213141516171819202122232425
f1 (ppm)
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S26

Tetraethyl (benzyloxycarbonylaminomethyl)bisphosphonate (17)
1H NMR spectrum

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)
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S27

31P NMR spectrum
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S28

Tetraethyl [N-(tert-butoxycarbonyl)-L-leucylamidomethyl]bisphosphonate (18)
1H NMR spectrum
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S29

31P NMR spectrum
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S30

Tetraethyl [N-(tert-butoxycarbonyl)glycyl-L-leucylamidomethyl]bisphosphonate (19)
1H NMR spectrum

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)
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S31

31P NMR spectrum
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S32

Diethyl {1-[N-(tert-butoxycarbonyl)glycyl-L-leucylamido]ethen-1-yl}phosphonate (20)
1H NMR spectrum
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f1 (ppm)
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S33

31P NMR spectrum
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S34

(Benzyloxycarbonylaminomethyl)bis(phosphonic acid monomethyl ester) (21)
1H NMR spectrum

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)
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S35

31P NMR spectrum
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S36

Diethyl dimethyl (benzyloxycarbonylaminomethyl)bisphosphonate (22)
1H NMR spectrum

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)
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S37

31P NMR spectrum
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S38

Diisopropyl dimethyl (benzyloxycarbonylaminomethyl)bisphosphonate (23)
1H NMR spectrum

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)
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S39

31P NMR spectrum
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S40

Diethyl dimethyl [N-(tert-butoxycarbonyl)glycyl-L-leucylamidomethyl]bisphosphonate (24)
1H NMR spectrum

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)
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31P NMR spectrum
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S42

Diisopropyl dimethyl [N-(tert-butoxycarbonyl)glycyl-L-leucylamidomethyl]bisphosphonate (25)
1H NMR spectrum
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31P NMR spectrum
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S44

Ethyl methyl {1-[N-(tert-butoxycarbonyl)glycyl-L-leucylamido]ethen-1-yl}phosphonate (26)
1H NMR spectrum
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31P NMR spectrum
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S46

Isopropyl methyl {1-[N-(tert-butoxycarbonyl)glycyl-L-leucylamido]ethen-1-yl}phosphonate (27)
1H NMR spectrum
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f1 (ppm)
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31P NMR spectrum
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S48

[1-(Glycyl-L-leucylamido)ethen-1-yl]phosphonic acid monoethyl ester (15)
1H NMR spectrum
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31P NMR spectrum
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S50

[1-(Glycyl-L-leucylamido)ethen-1-yl]phosphonic acid monoisopropyl ester (16)
1H NMR spectrum
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31P NMR spectrum
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S52

Dehydrophos
1H NMR spectrum
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f1 (ppm)
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31P NMR spectrum
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