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Chiralpak AS column [hexane/i-PrOH (90:10) 1 mL/min]
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Chiralpak AS column [hexane/i-PrOH (95:5) 0.8 mL/min]
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Chiralpak AS column [hexane/i-PrOH (95:5) 1 mL/min]
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Chiralpak OD-H column [hexane/i-PrOH (95:5) 1 mL/min] 
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Chiralpak OD-H column [hexane/i-PrOH (95:5) 1 mL/min]
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Chiralpak OD-H column [hexane/i-PrOH (95:5) 1 mL/min] 
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Chiralpak OD-H column [hexane/i-PrOH (95:5) 1 mL/min] 
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Chiralpak OD-H column [hexane/i-PrOH (95:5) 1 mL/min] 
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 Chiralpak AS column [hexane/i-PrOH (95:5) 1 mL/min]
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Chiralpak OD-H column [hexane/i-PrOH (90:10) 1mL/min] 
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Chiralpak AS column [hexane/i-PrOH (80:20) 1 mL/min] 
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Chiralpak AS column [hexane/i-PrOH (80:20) 1 mL/min] 
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Chiralpak AS column [hexane/i-PrOH (95:5) 1 mL/min]
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Chiralpak OD-H column [hexane/i-PrOH (98:2) 0.5 mL/min] 
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Chiralpak AD column [hexane/i-PrOH (98:2) 0.8 mL/min]
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1H NMR spectrum of 3aa (CDCl3, 400 MHz)
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13C NMR spectrum of 3aa (CDCl3, 100 MHz)
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1H NMR spectrum of 3ba (DMSO-d, 400 MHz)
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13C NMR spectrum of 3ba (DMSO-d, 100 MHz)
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1H NMR spectrum of 3ca (CDCl3, 400 MHz)
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13C NMR spectrum of 3ca (CDCl3, 100 MHz)
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1H NMR spectrum of 3da (CDCl3, 400 MHz)
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13C NMR spectrum of 3da (CDCl3, 100 MHz)
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1H NMR spectrum of 3ea (CDCl3, 400 MHz)
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13C NMR spectrum of 3ea (CDCl3, 100 MHz)
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1H NMR spectrum of 3fa (CDCl3, 400 MHz)
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13C NMR spectrum of 3fa (CDCl3, 100 MHz)
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1H NMR spectrum of 3ga (CDCl3, 400 MHz)
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1H NMR spectrum of 3ha (CDCl3, 400 MHz)
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1H NMR spectrum of 3ia (CDCl3, 400 MHz)

13C NMR spectrum of 3ia (CDCl3, 100 MHz)
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1H NMR spectrum of 3ja (CDCl3, 400 MHz)
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1H NMR spectrum of 3ka (CDCl3, 400 MHz)
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1H NMR spectrum of 3la (CDCl3, 400 MHz)
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13C NMR spectrum of 3la (CDCl3, 100 MHz)
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1H NMR spectrum of 3ma (CDCl3, 400 MHz)
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1H NMR spectrum of 4a (CDCl3, 400 MHz)
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1H NMR spectrum of 4h (CDCl3, 400 MHz)

-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0
f1 (ppm)

WMC14-1325-1326.1325.fid
hu-51
1H
CDCl3
1325/WMC14

9.
13

3.
07

3.
04

1.
09

1.
05

1.
09

1.
00

1.
06

0.
91

9

3.
11

6
3.

18
1

4.
09

7
4.

12
8

4.
30

2
4.

33
3

6.
65

3
6.

67
4

7.
24

5
7.

35
6

7.
36

1
7.

40
3

7.
40

8
7.

42
4

7.
42

9

13C NMR spectrum of 4h (CDCl3, 100 MHz)

-20-100102030405060708090100110120130140150160170180190200210220
f1 (ppm)

WMC14-1325-1326.1326.fid
hu-51
13C
CDCl3
1326/WMC14 26

.2
78

26
.4

51

52
.9

61

67
.8

89

73
.0

17

81
.4

45

10
9.

55
8

11
5.

62
0

12
7.

78
1

12
8.

58
7

13
2.

80
4

14
3.

45
5

17
4.

39
4

N
O

O
N

N

tBu

Br

N
O

O
N

N

tBu

Br



S33

1H NMR spectrum of 3ab (CDCl3, 400 MHz)

z
-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

WMC14-1308-1312.1310.fid
hu-49
1H
CDCl3
1310/WMC14

3.
56

9.
01

3.
08

1.
52

1.
04

1.
03

0.
54

1.
12

0.
57

1.
16

1.
08

1.
00

1.
05

7
1.

07
0

1.
07

4
1.

15
8

3.
20

9
3.

25
6

3.
85

7
3.

87
4

3.
89

1
3.

90
8

6.
82

0
6.

83
9

6.
88

5
6.

90
5

7.
05

5
7.

07
4

7.
09

3
7.

11
4

7.
13

3
7.

15
2

7.
30

6
7.

30
9

7.
32

5
7.

32
8

7.
34

4
7.

34
8

7.
38

0
7.

38
3

7.
39

8
7.

40
2

7.
59

0
7.

59
5

7.
59

9
7.

60
7

7.
61

0
7.

61
4

7.
61

7
7.

62
7

13C NMR spectrum of 3ab (CDCl3, 100 MHz)

-20-100102030405060708090100110120130140150160170180190200210220
f1 (ppm)

WMC14-1308-1312.1311.fid
hu-49
13C
CDCl3
1311/WMC14

13
.1

01

26
.2

39
26

.7
09

67
.8

64

76
.5

16
78

.0
59

10
8.

19
0

10
9.

93
4

12
2.

98
5

12
3.

87
4

12
5.

34
8

12
5.

99
5

12
8.

07
6

12
9.

81
7

13
8.

40
5

14
4.

06
9

17
6.

25
7

1H NMR spectrum of L4 (CDCl3, 400 MHz)

N
O

HO
N

N

tBu

N
O

HO
N

N

tBu



S34

13C NMR spectrum of L4 (CDCl3, 100 MHz)

1H NMR spectrum of L2 (CDCl3, 400 MHz)
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13C NMR spectrum of L2 (CDCl3, 100 MHz)
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IR spectra: 

 D:\IR\.2881          5-Br          Sample Compartment 17/06/2014
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