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(2R,3R)-N-Boc-3-hydroxy-1-O-(tert-butyldimethylsilyl)-para-nitrophenylalaninol (2) 
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-nitrophenylalaninol (3a) 

 

 

 

ppm (t1)
0.05.0

8
.2

1
1

8
.1

8
9

7
.4

8
4

7
.4

6
2

7
.2

6
0

4
.8

2
0

4
.7

9
6

4
.6

2
3

4
.6

1
8

3
.7

9
1

3
.7

8
1

3
.7

7
3

3
.7

6
1

3
.6

6
7

3
.6

4
3

3
.6

2
1

3
.5

7
0

3
.5

5
8

3
.5

4
6

3
.5

3
4

3
.2

9
6

1
.3

0
7

0
.9

2
2

0
.0

8
4

0
.0

7
9

1
.0

8
0

.9
7

2
.8

8

0
.8

4

1
.1

4

0
.8

0

2
.0

4

2
.0

0

7
.9

0
1

.4
1

9
.2

9

5
.9

7

10

9

8

7
6

5

O
4

HN
3

O

O

2

1

O
Si

11

12

13

O2N

14

ppm (t1)
050100150200

1
5

5
.2

5
0

1
4

7
.4

6
8

1
4

7
.4

3
2

1
2

7
.5

9
5

1
2

3
.4

8
7

7
9

.8
2

9

7
9

.4
1

4

7
7

.3
1

7

7
7

.0
0

0

7
6

.6
8

2

6
1

.6
9

2

5
7

.7
7

0

5
6

.9
2

0

2
8

.2
0

7

2
5

.8
3

0

1
8

.1
7

4

-5
.3

7
6

-5
.5

3
5

10

9

8

7
6

5

O
4

HN
3

O

O

2

1

O
Si

11

12

13

O2N

14



4 
 

(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-aminophenylalaninol (3b) 
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-bromophenylalaninol (3c) 

 

 

 

ppm (t1)
0.05.0

7
.4

6
9

7
.4

4
8

7
.2

6
0

7
.1

8
3

7
.1

6
2

4
.8

4
0

4
.8

1
8

4
.4

3
6

4
.4

2
9

3
.7

1
8

3
.6

4
9

3
.6

2
9

3
.6

2
5

3
.6

0
5

3
.5

0
1

3
.4

9
1

3
.4

7
8

3
.4

6
6

3
.2

4
0

1
.3

5
2

1
.2

2
6

0
.9

1
5

0
.0

6
6

0
.0

5
7

1
.0

0
1

.1
3

0
.7

7

1
.0

6

0
.6

9

2
.8

0

9
.5

8

9
.4

6

6
.0

1

1
.8

9

1
.9

2

10
9

8

7
6

5

O
4

HN
3

O

O

2

1

O
Si

11

12

13

Br

14

ppm (t1)
050100150200

1
5

5
.4

6
5

1
3

8
.4

6
5

1
3

1
.3

8
5

1
2

8
.6

4
4

1
2

1
.4

5
1

8
0

.1
1

8

7
9

.1
9

4

7
7

.3
1

8

7
7

.2
0

5

7
7

.0
0

0

7
6

.6
8

3

6
1

.7
7

5

5
7

.3
3

2

5
7

.0
3

8

2
8

.2
9

9

2
5

.8
5

5

1
8

.1
9

5

-5
.3

7
8

-5
.5

2
4

10
9

8

7
6

5

O
4

HN
3

O

O

2

1

O
Si

11

12

13

Br

14



6 
 

(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-azidophenylalaninol (3d) 
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-phenylalaninol (3e) 
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(2R,3R)-N-Boc-3-methoxy-para-nitrophenylalaninol (4a) 
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(2R,3R)-N-Boc-3-methoxy-para-bromophenylalaninol (4c) 
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(2R,3R)-N-Boc-3-methoxy-para-azidophenylalaninol (4d) 
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(2R,3R)-N-Boc-3-methoxy-phenylalaninol (4e) 
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(2S,3R)-N-Boc-3-methoxy-para-nitrophenylalanine (5a) 
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(2S,3R)-N-Boc-3-methoxy-para-azidophenylalanine (5d) 
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(2S,3R)-N-Boc-3-methoxy-para-azidophenylalanine (5d) 
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(2S,3R)-N-Boc-3-methoxyphenylalanine (5e) 
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N-Boc-(2S,3R)-(3-methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl 

ester (7a) 
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N-Boc-(2S,3R)-(3-methoxy-para-bromphenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl 

ester (7c) 
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N-Boc-(2S,3R)-(3-methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl 

ester (7d) 
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N-Boc-(S)-alanyl-(2S,3R)-(3-methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine 

methyl ester (9a) 
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N-Boc-(S)-alanyl-(2S,3R)-(3-methoxy-para-bromphenylalanyl)-(S)-valyl-(S)-N-methyl-leucine 

methyl ester (9c) 
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N-Boc-(S)-alanyl-(2S,3R)-(3-methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine 

methyl ester (9d) 

 

 

ppm (t1)
0.05.0

7
.4

0
5

7
.3

8
3

7
.2

2
7

7
.2

0
7

6
.9

4
1

6
.9

2
0

6
.8

3
6

6
.8

1
6

6
.7

7
9

6
.7

6
1

5
.3

7
5

5
.3

6
2

5
.3

4
9

5
.3

3
6

4
.9

1
6

4
.9

1
2

4
.9

1
0

4
.9

0
5

4
.8

8
0

4
.8

7
4

4
.8

2
9

4
.8

2
0

4
.8

0
8

4
.7

9
4

4
.7

0
2

4
.6

9
3

4
.6

8
4

4
.6

7
6

4
.6

2
6

4
.6

1
8

4
.6

0
7

4
.1

4
0

4
.1

2
3

4
.1

0
5

3
.6

9
5

3
.6

3
8

3
.3

2
5

2
.9

8
9

2
.8

5
3

2
.1

5
2

2
.1

3
5

2
.1

2
0

2
.1

0
3

1
.7

7
8

1
.7

5
4

1
.7

4
1

1
.7

2
6

1
.7

1
6

1
.4

7
3

1
.4

5
0

1
.3

2
5

1
.3

0
8

0
.9

9
8

0
.9

8
1

0
.9

7
1

0
.9

5
4

0
.9

4
1

0
.9

2
8

0
.9

2
6

0
.9

1
3

1
.0

0

2
.5

7

3
.0

0
0

.2
0

3
.1

6

2
.9

9
0

.1
7

1
.1

5

0
.9

7
0

.1
9

2
.1

2
0

.8
2

1
.0

0

0
.9

0
2

.0
0

1
.9

8

1
.1

1

1
0

.2
5

3
.8

7

1
5

.1
5

15

16

17

14
O

13N
H

c
12

O

19

5

6

4

3
2

O

O
N
a

7

8
9

OH
N
b

10
11

1
20

21

OH
N
d

22

23O

O

24
25

18

N3

ppm (t1)
050100150

1
7

2
.5

0
6

1
7

1
.9

7
8

1
7

1
.9

2
5

1
6

8
.1

1
4

1
5

5
.3

4
9

1
3

9
.8

5
6

1
3

3
.4

5
6

1
2

8
.4

5
8

1
1

8
.9

2
9

8
0

.6
4

4

7
7

.3
1

8

7
7

.0
0

0

7
6

.6
8

3

5
7

.4
9

9

5
7

.3
7

1

5
4

.5
4

0

5
4

.0
9

4

5
2

.1
4

3

5
0

.3
6

8

5
0

.3
2

6

4
0

.8
4

0

3
6

.8
6

6

3
1

.2
5

8

3
1

.2
3

0

2
8

.2
7

8

2
4

.8
3

0

2
3

.8
2

4

2
3

.2
6

5

2
1

.3
7

2

1
9

.5
5

3

1
8

.3
1

6
1

7
.0

3
3

1
4

.6
2

3
15

16

17

14
O

13N
H

c 12

O

19

5

6

4

3
2

O

O
N
a

7

8
9

OH
N
b

1011

1
20

21

OH
N
d

22

23O

O

2425

18

N3



22 
 

N-Alloc-N-methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-

methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (11a) 
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N-Alloc-N-methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-

methoxy-para-bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (11c) 
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N-Alloc-N-methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-

methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (11d) 
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N-Alloc-(S)-[N'-tert-prenyl-tryptophanyl]-N-methyl-(2S,4R)-[5-(tertbutyldimethylsilyl)-oxy-

leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine 

methyl ester (13a) 
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N-Alloc-(S)-[N'-tert-prenyl-tryptophanyl]-N-methyl-(2S,4R)-[5-(tertbutyldimethylsilyl)-oxy-

leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine 

methyl ester (13c) 
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N-Alloc-(S)-[N'-tert-prenyl-tryptophanyl]-N-methyl-(2S,4R)-[5-(tertbutyldimethylsilyl)-oxy-

leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine 

methyl ester (13d) 
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N-Alloc-(2S,3R)-(2-amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-

methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (15a) 
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N-Alloc-(2S,3R)-(2-amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-

methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (15c) 
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N-Alloc-(2S,3R)-(2-amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-

methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (15d) 
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cyclo-(2S,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16a)
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cyclo-(2S,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

aminophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16b) 
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cyclo-(2S,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16c) 
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cyclo-(2S,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16d) 
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