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9. NMR Data

9-a. NMR spectrum of substrates
1H and 13C NMR spectrum of 2a
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1H and 13C NMR spectrum of 2b
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1H and 13C NMR spectrum of 2c
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1H and 13C NMR spectrum of 2d
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1H and 13C NMR spectrum of 2e
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1H and 13C NMR spectrum of 2f
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1H and 13C NMR spectrum of 2g

 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

1
6
.
3
0

2
1
.
1
9

6
0
.
8
0

7
6
.
8
1

7
7
.
2
3

7
7
.
6
5

7
8
.
3
7

1
1
5
.
7
2

1
1
6
.
0
0

1
2
9
.
1
1

1
2
9
.
2
2

1
2
9
.
3
2

1
3
3
.
2
4

1
3
3
.
2
8

1
6
1
.
3
5

1
6
4
.
6
3

1
6
9
.
9
2

THF

N3
OAc

F

N3
OAc

F

diastereomer
diastereomer



8

1H and 13C NMR spectrum of 2i
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1H and 13C NMR spectrum of 2j
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1H and 13C NMR spectrum of 2q
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1H and 13C NMR spectrum of 2v
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1H and 13C NMR spectrum of 2w
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1H and 13C NMR spectrum of 4a
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1H and 13C NMR spectrum of 4b
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1H and 13C NMR spectrum of 4c
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1H and 13C NMR spectrum of 4d
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1H and 13C NMR spectrum of 4e
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1H and 13C NMR spectrum of 4f
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1H and 13C NMR spectrum of 4g
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1H and 13C NMR spectrum of 4h
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1H and 13C NMR spectrum of 4i
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1H and 13C NMR spectrum of 4j
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9-b. NMR spectrum of -amido ketones
1H and 13C NMR spectrum of 3a
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1H and 13C NMR spectrum of 3b
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1H and 13C NMR spectrum of 3c
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1H and 13C NMR spectrum of 3d
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1H and 13C NMR spectrum of 3e
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1H and 13C NMR spectrum of 3f
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1H and 13C NMR spectrum of 3g
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1H and 13C NMR spectrum of 3h
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1H and 13C NMR spectrum of 3i
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1H and 13C NMR spectrum of 3j
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1H and 13C NMR spectrum of 3k
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1H and 13C NMR spectrum of 3l
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1H and 13C NMR spectrum of 3m
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1H and 13C NMR spectrum of 3n
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1H and 13C NMR spectrum of 3o
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1H and 13C NMR spectrum of 3p
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1H and 13C NMR spectrum of 3q
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1H and 13C NMR spectrum of 3r
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1H and 13C NMR spectrum of 3s
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1H and 13C NMR spectrum of 3u

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

1
.
6
4
9

1
.
6
6
4

1
.
6
7
8

1
.
6
9
1

1
.
7
0
7

1
.
7
2
1

1
.
7
3
3

1
.
7
4
3

1
.
7
5
3

1
.
7
8
8

1
.
7
9
9

1
.
8
1
9

1
.
8
3
0

1
.
8
4
2

1
.
8
6
9

1
.
8
7
8

1
.
9
1
3

1
.
9
5
0

2
.
0
2
1

2
.
1
1
3

2
.
1
2
2

2
.
1
3
2

2
.
1
4
2

2
.
1
5
3

2
.
1
6
5

2
.
1
7
6

2
.
1
8
5

2
.
3
4
9

2
.
3
6
9

2
.
3
9
4

2
.
4
1
4

2
.
4
3
8

2
.
4
5
8

2
.
5
0
5

2
.
5
1
2

2
.
5
4
9

2
.
5
5
6

2
.
6
3
1

2
.
6
4
1

2
.
6
5
1

2
.
6
6
1

2
.
6
7
2

2
.
6
8
3

2
.
6
9
3

2
.
7
0
3

4
.
4
4
1

4
.
4
6
2

4
.
4
8
2

4
.
5
0
3

4
.
5
2
3

6
.
4
8
2

1
.
2
8

1
.
3
1

2
.
2
0

3
.
0
4

1
.
1
3

1
.
1
2

1
.
0
2

1
.
0
8

1
.
0
0

1
.
0
5

200 180 160 140 120 100 80 60 40 20 0 ppm

2
5
.
1
3

2
5
.
8
8

2
9
.
9
3

3
7
.
4
2

4
3
.
0
2

6
0
.
0
1

7
8
.
5
0

7
8
.
9
2

7
9
.
3
4

1
7
1
.
5
6

2
0
9
.
7
6

THF

O
NHAc

O
NHAc



43

1H and 13C NMR spectrum of 3v
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1H and 13C NMR spectrum of 3w
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1H and 13C NMR spectrum of 5a
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1H and 13C NMR spectrum of 5b
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1H and 13C NMR spectrum of 5c
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1H and 13C NMR spectrum of 5d
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1H and 13C NMR spectrum of 5e
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1H and 13C NMR spectrum of 5f
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1H and 13C NMR spectrum of 5g

9 8 7 6 5 4 3 2 1 ppm

0
.
0
0
0

6
.
7
5
3

6
.
7
7
6

7
.
2
1
0

7
.
2
1
4

7
.
2
2
4

7
.
2
3
4

7
.
2
4
3

7
.
2
4
8

7
.
2
5
3

7
.
2
5
8

7
.
2
6
2

7
.
2
8
0

7
.
3
0
0

7
.
3
0
5

7
.
3
2
2

7
.
3
2
8

7
.
3
3
3

7
.
3
7
3

7
.
3
7
9

7
.
3
8
5

7
.
3
9
7

7
.
4
0
1

7
.
4
0
7

7
.
4
1
3

7
.
4
2
3

7
.
4
3
2

7
.
4
5
4

7
.
4
5
8

7
.
4
7
1

7
.
4
8
2

7
.
4
8
4

7
.
4
9
4

7
.
4
9
9

7
.
5
0
9

7
.
5
3
0

7
.
5
3
4

7
.
7
7
2

7
.
7
9
5

7
.
8
2
8

7
.
8
3
3

7
.
8
5
6

1
.
0
0

3
.
1
8

4
.
0
7

4
.
0
4

0
.
9
7

2
.
0
8

2
.
0
4

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

5
9
.
0
6

7
6
.
8
1

7
7
.
2
3

7
7
.
6
5

1
2
7
.
3
3

1
2
8
.
5
0

1
2
8
.
5
8

1
2
8
.
7
0

1
2
8
.
9
1

1
2
9
.
3
4

1
2
9
.
3
9

1
3
1
.
8
8

1
3
4
.
0
3

1
3
4
.
4
1

1
3
7
.
4
0

1
6
6
.
5
0

1
9
6
.
0
0

THF

Ph

NH
O

Ph

O

Ph

Ph

NH
O

Ph

O

Ph



52

1H and 13C NMR spectrum of 5h
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1H and 13C NMR spectrum of 5i
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1H and 13C NMR spectrum of 5j

9 8 7 6 5 4 3 2 1 ppm

0
.
0
0
0

1
.
4
2
7

6
.
0
2
6

6
.
0
4
9

6
.
2
6
8

6
.
2
9
3

7
.
2
0
6

7
.
2
1
8

7
.
2
2
9

7
.
2
3
9

7
.
2
5
2

7
.
2
5
8

7
.
2
6
7

7
.
2
9
2

7
.
3
0
8

7
.
3
1
5

7
.
3
2
0

7
.
3
5
4

7
.
3
7
7

7
.
4
0
3

7
.
4
6
5

7
.
4
9
0

7
.
5
1
4

7
.
9
4
3

7
.
9
6
8

9
.
1
5

1
.
0
4

1
.
0
0

3
.
5
0

4
.
3
4

1
.
2
1

2
.
2
3

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

2
8
.
5
3

5
9
.
9
3

7
6
.
8
0

7
7
.
2
3

7
7
.
6
5

8
0
.
0
7

1
2
8
.
2
7

1
2
8
.
4
4

1
2
8
.
8
2

1
2
9
.
2
0

1
2
9
.
3
2

1
3
3
.
7
7

1
3
4
.
7
1

1
3
7
.
6
9

1
5
5
.
1
7

1
9
6
.
2
8

THF

Ph

HN
O

Ph

Boc

Ph

HN
O

Ph

Boc



55

9-c. NMR spectrum of oxazoles and a thiazole
1H and 13C NMR spectrum of 6a
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1H and 13C NMR spectrum of 6b
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1H and 13C NMR spectrum of 5k

9 8 7 6 5 4 3 2 1 ppm
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1H and 13C NMR spectrum of 6c

9 8 7 6 5 4 3 2 1 ppm
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1H and 13C NMR spectrum of 7

9 8 7 6 5 4 3 2 1 ppm
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9-d. NMR spectrum of 8 and 9
1H and 13C NMR spectrum of 8

9 8 7 6 5 4 3 2 1 ppm

0
.
0
0
0

4
.
8
9
5

4
.
9
0
9

5
.
3
7
4

5
.
3
9
6

5
.
4
1
0

5
.
4
1
7

5
.
4
3
1

5
.
4
5
3

7
.
2
9
2

7
.
3
0
5

7
.
3
1
4

7
.
3
2
1

7
.
3
3
5

7
.
3
6
1

7
.
3
8
3

7
.
4
0
8

7
.
4
3
4

7
.
5
0
3

7
.
5
2
7

7
.
5
5
2

8
.
0
1
9

8
.
0
2
3

8
.
0
4
7

3
.
0
5

0
.
9
9

1
.
0
0

6
.
9
9

1
.
0
6

2
.
0
0

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

1
4
.
7
8

6
8
.
8
2

7
4
.
0
4

7
6
.
8
1

7
7
.
2
3

7
7
.
6
6

1
2
7
.
5
0

1
2
8
.
6
4

1
2
8
.
9
2

1
2
9
.
9
3

1
3
0
.
1
9

1
3
3
.
3
8

1
3
6
.
1
5

1
6
5
.
9
6

THF

Ph

N3

Me

OBz

Ph

N3

Me

OBz



61

1H and 13C NMR spectrum of 9

9 8 7 6 5 4 3 2 1 ppm

-
0
.
0
0
0

2
.
1
6
9

5
.
7
1
6

5
.
7
3
6

7
.
3
0
3

7
.
3
0
9

7
.
3
1
7

7
.
3
3
0

7
.
3
3
5

7
.
3
4
0

7
.
3
4
5

7
.
3
5
1

7
.
3
5
9

7
.
3
6
6

7
.
3
7
5

7
.
3
8
4

7
.
3
9
5

7
.
4
0
3

7
.
4
0
7

7
.
4
2
1

7
.
4
2
6

7
.
4
4
1

7
.
4
4
6

7
.
4
7
0

7
.
4
7
5

7
.
4
7
9

7
.
4
9
0

7
.
4
9
9

7
.
5
0
9

7
.
5
1
9

7
.
5
2
3

7
.
5
2
7

7
.
5
7
5

7
.
5
9
3

7
.
8
0
0

7
.
8
0
5

7
.
8
1
2

7
.
8
2
3

7
.
8
2
8

7
.
8
3
2

3
.
0
6

1
.
0
0

8
.
5
0

1
.
0
7

2
.
0
4

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

2
7
.
3
5

6
4
.
1
0

7
6
.
8
1

7
7
.
2
3

7
7
.
6
5

1
2
7
.
3
2

1
2
8
.
2
4

1
2
8
.
7
5

1
2
8
.
8
8

1
2
9
.
4
8

1
3
1
.
9
6

1
3
3
.
9
3

1
3
6
.
6
9

1
6
6
.
5
1

2
0
3
.
7
6

THF

Ph

NHBz
O

Me

Ph

NHBz
O

Me


