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1. General Information  

Spectra for compounds 2, (±)-3a, (±)-3b, (±)-4a matched previously reported data (Surman, M. 
D.; Mulvihill, M. J.; Miller, M. J. J. Org. Chem. 2002, 67, 4115-4121).  
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2. H1 and C13 Spectra 

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 0
Chemical Shift (ppm)

1.132.271.171.103.151.092.005.140.80

2.
602.
65

2.
66

2.
692.

712.
74

2.
862.
89

2.
91

2.
93

3.
37

3.
38

3.
383.
39

3.
40

3.
73

4.
51

4.
53

4.
56

4.
585.

64
5.

64
5.

66
5.

66
5.

70
5.

71
5.

72
5.

73

7.
22

7.
25

7.
27

7.
31

7.
33

7.
33

7.
36

7.
60

 

160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

34
.4

640
.0

1

48
.5

6

53
.2

7

63
.4

5

76
.5

8
77

.0
0

77
.4

3

12
5.

92
12

8.
16

12
8.

45
12

8.
98

13
2.

73

14
0.

01

15
7.

64

 

N
OH

MeO

O

(±)-4b

CDCl3, 300 MHz

CDCl3, 75 MHz

N
OH

MeO

O

(±)-4b



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

10.461.132.321.171.001.001.760.795.21

1.
48

2.
18

2.
462.
50

2.
58

2.
592.
60

2.
62

2.
63

2.
64

2.
88

2.
89

2.
90

2.
92

3.
26

3.
26

3.
27

3.
28

4.
434.
44

4.
454.
46

4.
48

5.
59

5.
595.
60

5.
60

5.
66

5.
66

5.
67

5.
676.
06

7.
19

7.
207.

20
7.

27
7.

29

7.
30

 

160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

28
.3

0

34
.3

7

40
.1

5

48
.8

663
.2

4

76
.7

9
77

.0
0

77
.2

1
82

.0
612

6.
00

12
8.

26
12

8.
57

12
9.

06

13
2.

78

14
0.

02

15
6.

54

 

N
OH

t-BuO

O

(±)-4c

CDCl3, 300 MHz

CDCl3, 75 MHz

N
OH

t-BuO

O

(±)-4c



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

9.643.391.111.081.071.011.009.66

1.
47

2.
492.
55

2.
582.
59

2.
602.

62
2.

63
2.

662.
88

2.
90

2.
92

2.
94

3.
29

3.
29

3.
30

3.
31

4.
424.

44
4.

45
4.

464.
47

4.
495.
57

5.
57

5.
585.

59
5.

59
5.

66
5.

66
5.

68
5.

686.
846.

89
6.

986.
997.
02

7.
02

7.
107.

22
7.

25
7.

27
7.

327.
34

7.
367.

37

160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

28
.3

2

34
.3

8

39
.8

848
.6

4

63
.3

5

76
.6

1
77

.0
3

77
.4

6
81

.9
1

11
6.

56
11

8.
65

11
9.

81

12
3.

04
12

4.
18

12
8.

75
12

9.
47

12
9.

69
13

2.
56

14
2.

18

15
6.

75

 

N
OH

t-BuO

O

O

(±)-4d

CDCl3, 300 MHz

CDCl3, 75 MHz

(±)-4d

N
OH

t-BuO

O

O



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

1.313.941.181.140.941.005.31

2.
242.
25

2.
302.
31

2.
53

2.
552.
562.

57
2.

63
2.

692.
70

2.
72

2.
73

2.
75

2.
86

2.
89

2.
89

3.
50

3.
51

3.
523.

53
3.

54

5.
60

5.
60

5.
61

5.
62

5.
62

5.
63

5.
67

5.
68

5.
70

5.
71

7.
20

7.
22

7.
27

7.
28

7.
30

7.
33

10.5 10.0 9.5 9.0 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
Chemical Shift (ppm)

3.273.471.121.131.141.061.038.852.282.00

2.
39

2.
57

2.
60

2.
66

2.
72

2.
91

2.
932.
95

3.
37

3.
77

3.
803.
81

3.
82

3.
84

5.
52

5.
52

5.
53

5.
54

5.
545.
58

5.
59

5.
61

7.
07

7.
087.

09
7.

10
7.

18
7.

19
7.

27

7.
72

7.
75

10
.7

8
10

.7
9

 

HN
OH

(±)-5a

CDCl3, 300 MHz

+H2N
OH

S
O

O

O

(±)-5a•Ts

CDCl3, 300 MHz



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

1.213.641.261.020.971.049.78

1.
12

2.
20

2.
21

2.
22

2.
22

2.
272.
27

2.
28

2.
29

2.
29

2.
522.
55

2.
60

2.
64

2.
67

2.
70

2.
812.

84

3.
47

3.
48

3.
51

3.
52

5.
57

5.
58

5.
58

5.
59

5.
60

5.
60

5.
66

5.
66

5.
68

5.
68

5.
69

6.
836.

84
6.

846.
85

6.
87

6.
87

6.
96

6.
99

6.
99

7.
02

7.
02

7.
09

7.
10

7.
22

7.
22

7.
25

7.
26

7.
33

7.
36

7.
37

 

HN
OH

O

(±)-5b

CDCl3, 300 MHz



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

9.5 9.0 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
Chemical Shift (ppm)

1.151.122.010.960.960.991.001.961.131.760.961.191.901.000.59

2.
53

2.
53

2.
56

2.
582.
652.

66
2.

68
2.

69
2.

732.
74

2.
77

2.
78

2.
78

2.
812.

81
2.

823.
34

3.
363.

36
3.

373.
37

3.
38

3.
39

3.
39

3.
94

3.
95

3.
97

3.
98

5.
635.
63

5.
64

5.
64

5.
69

5.
69

5.
70

5.
71

5.
71

6.
85

6.
85

6.
86

6.
87

6.
88

7.
00

7.
02

7.
11

7.
23

7.
25

7.
34

7.
36

7.
36

7.
51

9.
36

168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

35
.1

6

39
.6

3

48
.2

1

64
.0

4

76
.7

4
77

.0
0

77
.2

6

11
6.

80
11

8.
86

11
9.

4612
3.

21
12

3.
85

12
8.

41
12

9.
72

13
2.

43

14
1.

02

15
5.

47
15

7.
37

N
OH

O

H

O

(±)-6a

CDCl3, 500 MHz

N
OH

O

H

O

CDCl3, 126 MHz

(±)-6a



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

9.5 9.0 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
Chemical Shift (ppm)

3.002.120.561.241.180.971.111.1110.760.91

DMSO

1.
97

2.
35

2.
38

2.
39

2.
542.
732.
75

2.
77

2.
79

3.
11

4.
83

4.
855.

51
5.

525.
53

5.
545.
63

5.
64

5.
65

5.
66

5.
66

6.
806.

83
6.

83
6.

886.
89

6.
97

6.
97

7.
00

7.
00

7.
147.

26
7.

28
7.

357.
38

7.
40

7.
419.

55

160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

20
.7

9

34
.0

9

38
.7

3
39

.0
1

39
.1

8
39

.3
5

39
.5

1
39

.6
8

39
.8

4
40

.0
1

47
.9

9

58
.8

4

11
6.

37
11

8.
25

11
9.

63
12

3.
15

12
4.

46
12

8.
91

12
9.

65
12

9.
98

13
2.

51

14
2.

18

15
6.

22
15

6.
95

N
OH

O

H3C

O

(±)-6b

DMSO-d6, 300 MHz

N
OH

O

H3C

O

DMSO-d6, 126 MHz

(±)-6b



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

2.301.191.201.141.121.061.112.001.041.812.117.151.73

2.
462.
472.

482.
50

2.
59

2.
60

2.
61

2.
62

2.
77

2.
77

2.
78

2.
803.
51

3.
52

3.
523.
53

3.
53

3.
54

4.
324.

33
4.

34
4.

355.
57

5.
585.

59
5.

59
5.

655.
66

5.
66

5.
67

5.
67

6.
66

6.
66

6.
69

6.
96

6.
966.

98
6.

98
7.

107.
16

7.
26

7.
34

7.
39

7.
41

7.
47

7.
48

7.
48

8.
46

160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

35
.7

7

39
.4

0

48
.4

8

64
.3

6

76
.7

9
77

.0
0

77
.2

2

11
6.

73
11

8.
73

11
9.

48
12

3.
16

12
3.

84

12
7.

71
12

9.
71

13
2.

61

14
1.

09

15
7.

17

N
OH

O

O

(±)-6c

CDCl3, 600 MHz

N
OH

O

O

CDCl3, 151 MHz

(±)-6c



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

1.563.132.751.041.820.960.991.002.002.881.031.082.020.99

2.
03

2.
062.

24
2.

24
2.

26
2.

272.
382.

39
2.

49
2.

50
2.

50
2.

50
2.

51
2.

52
2.

56
2.

77
2.

79
2.

80

3.
33

3.
973.
983.
99

4.
00

4.
02

5.
535.

53
5.

545.
55

5.
65

5.
66

5.
666.

85
6.

976.
97

6.
98

6.
986.

99
7.

12
7.

127.
28

7.
367.

38
7.

39

7.
98

8.
00

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 0
Chemical Shift (ppm)

1.142.123.523.231.030.971.101.002.031.161.851.001.231.96

2.
11

2.
11

2.
142.

14
2.

15
2.

15
2.

36
2.

37
2.

39
2.

40
2.

42
2.

45
2.

60
2.

612.
62

2.
64

2.
65

2.
66

2.
66

2.
76

2.
81

2.
84

2.
85

4.
23

4.
244.

24
4.

25
4.

26
4.

27
4.

28

5.
59

5.
60

5.
60

5.
69

5.
70

5.
86

5.
876.
83

6.
84

6.
85

6.
94

6.
99

7.
00

7.
00

7.
10

7.
22

7.
24

7.
24

7.
27

7.
34

7.
35

7.
36

N
OH

O

O

HO

O

(±)-6d

DMSO-d6, 500 MHz

N
OH

O

O

HO

O

(±)-6d

CDCl3, 500 MHz



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

29
.8

6
30

.6
9

39
.4

0
39

.7
7

54
.2

1
54

.8
3

76
.7

4
77

.0
0

77
.2

6

11
6.

63
11

8.
67

11
9.

50
12

3.
11

12
4.

04

12
9.

03
12

9.
57

12
9.

71
13

2.
64

14
1.

94

15
7.

04
15

7.
24

17
1.

97

17
5.

76

 

N
OH

O

O

HO

O

CDCl3, 126 MHz

(±)-6d



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

2.560.970.950.902.371.038.191.00

2.
47

2.
49

2.
50

2.
51

2.
872.

88
2.

89
2.

90
3.

14
3.

15
3.

16
3.

16
3.

16

4.
65

4.
66

4.
67

4.
685.

50
5.

51
5.

525.
52

5.
53

5.
615.
61

5.
62

6.
786.
78

6.
796.

80
6.

87
6.

96
6.

97
6.

97
7.

07
7.

18
7.

29
7.

30
7.

30
7.

31
7.

32

8.
30

168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

34
.1

4

40
.1

2

48
.7

9

62
.7

8

76
.7

9
77

.0
0

77
.2

1

11
6.

43
11

8.
54

11
9.

76

12
3.

05
12

4.
24

12
8.

88
12

9.
47

12
9.

68
13

2.
51

14
2.

51

15
6.

82
15

7.
28

16
2.

03

N
OH

O

H2N

O

(±)-7a

CDCl3, 600 MHz

N
OH

O

H2N

O

CDCl3, 151 MHz

(±)-7a



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

3.213.271.111.061.031.061.061.0011.28

2.
45

2.
462.
46

2.
46

2.
472.
48

2.
51

2.
53

2.
78

2.
79

2.
91

2.
922.
93

3.
073.

08
3.

09
3.

09

3.
10

3.
11

4.
65

4.
67

4.
68

4.
705.

51
5.

51
5.

52
5.

53
5.

63
5.

63
5.

64
5.

64

5.
655.

99
5.

99
6.

006.
79

6.
796.
816.
81

6.
86

6.
86

6.
97

6.
99

6.
99

7.
09

7.
20

7.
21

7.
277.

31
7.

32
7.

34
7.

34

168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

26
.7

2

33
.7

9

40
.2

6

48
.8

8

63
.9

1

76
.7

477
.0

0
77

.2
6

11
6.

36
11

8.
52

11
9.

64

12
3.

08
12

4.
36

12
9.

10
12

9.
44

12
9.

70
13

2.
48

14
2.

72

15
6.

76
15

7.
25

16
1.

75

N
OH

O

H
N

O

(±)-7b

CDCl3, 500 MHz

N
OH

O

H
N

O

CDCl3, 126 MHz

(±)-7b



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

1.122.211.246.421.061.051.021.000.932.071.161.940.991.481.96

2.
422.
462.

59
2.

612.
62

2.
63

2.
72

2.
73

2.
84

3.
273.
283.
29

3.
29

3.
30

3.
30

3.
313.
763.

77
3.

78
3.

783.
79

3.
805.
60

5.
615.
61

5.
62

5.
67

5.
67

5.
68

5.
68

6.
55

6.
846.
85

6.
86

6.
86

6.
87

6.
87

7.
007.
01

7.
11

7.
12

7.
25

7.
27

7.
34

7.
36

7.
36

168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

33
.5

1

37
.2

3
40

.2
8

48
.4

2

67
.3

4

76
.7

4
77

.0
0

77
.2

6

11
6.

52
11

8.
71

11
9.

58

12
3.

14
12

4.
03

12
8.

77
12

9.
53

12
9.

6813
2.

85

14
2.

03

15
7.

11

16
5.

73
N
OH

O

N

O

(±)-7c

CDCl3, 500 MHz

N
OH

O

N

O

CDCl3, 151 MHz

(±)-7d



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

1.172.161.141.101.222.250.981.001.001.731.061.770.981.126.20

2.
512.
592.

60
2.

612.
62

2.
63

2.
77

2.
79

2.
80

2.
81

3.
26

3.
26

3.
273.
27

3.
27

4.
514.

52
4.

53
4.

55

5.
12

5.
14

5.
16

5.
18

5.
585.
59

5.
59

5.
66

5.
66

5.
67

5.
67

5.
67

6.
07

6.
846.

856.
85

6.
90

6.
986.

986.
99

7.
107.

19
7.

27
7.

35
7.

36
7.

37
7.

37
7.

38

152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

34
.4

7

39
.8

6

48
.4

7

63
.3

968
.1

0

76
.7

9
77

.0
0

77
.2

1

11
6.

62
11

8.
66

11
9.

59

12
3.

06
12

4.
02

12
8.

16
12

8.
37

12
9.

69
13

2.
60

13
5.

76

14
1.

9615
6.

74
N
OH

O

O

O

(±)-7d

CDCl3, 600 MHz

N
OH

O

O

O

CDCl3, 126 MHz

(±)-7c



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

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 0
Chemical Shift (ppm)

1.261.342.361.132.761.091.081.000.999.81

2.
13

2.
13

2.
14

2.
16

2.
16

2.
162.

572.
58

2.
592.
60

2.
74

2.
74

2.
75

2.
75

2.
89

3.
65

4.
03

4.
725.

58
5.

595.
59

5.
685.
68

5.
68

5.
695.
696.

85
6.

86

6.
95

7.
007.

007.
01

7.
01

7.
10

7.
25

7.
27

7.
34

7.
35

7.
36

152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

29
.7

039
.6

7
39

.7
4

51
.9

6
54

.3
5

56
.2

2

76
.7

9
77

.0
0

77
.2

1

11
6.

65
11

8.
65

11
9.

55
12

3.
03

12
4.

08

12
8.

93
12

9.
54

12
9.

68
13

2.
59

14
2.

11

15
7.

03

  

H
N

O

O

O

(±)-8

CDCl3, 600 MHz

H
N

O

O

O

CDCl3, 151 MHz

(±)-8



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

 

3. Cellular Assay Images 
 

(±)-4a at 50 μg/mL 
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(±)-6a at 50 μg/mL 
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(±)-6b at 50 μg/mL 
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(±)-6d at 50 μg/mL 
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 (±)-7a at 50 μg/mL 
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(±)-7b at 50 μg/mL 
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(±)-7c at 50 μg/mL 
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(±)-8 at 50 μg/mL 
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