
1 
 

Synthesis and characterization of bis-cyclopropanated 1,3,5-

tricarbonyl compounds. A combined synthetic, spectroscopic and 

theoretical study 

 

Thomas Rahn,a,b Franziska Bendrath,a Martin Hein,a Wolfgang Baumann,b Haijun Jiao,b 

Armin Börner,a,b Alexander Villinger,a and Peter Langer* a, b 
 

a Institut für Chemie, Universität Rostock, Albert Einstein Str. 3a, 18059 Rostock, Germany 

Fax: 0049 381 4986412, email: peter.langer@uni-rostock.de  

b Leibniz-Institut für Katalyse an der Universität Rostock e.V., Albert Einstein Str. 29a, 18059 

Rostock, Germany 

 

Supporting Information 

 

Content: Copies of NMR spectra  

 

 

 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O
H

3a, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O
H

3c, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O
H

3d, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

Me

H

3e, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

OMe

H

3f, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

Cl

H

3g, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O
H

3h, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

Cl

H

3i, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

4a, 1H, 400 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

4a, 13C, 100 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

4b, 13C, 100 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

4c, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

4d, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

Me

4e, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

OMe

4f, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O O O

4h, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

MeO

O O O
H

7a, 1H, 300 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

MeO

O O O
H

7a, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 0.9  1.0  1.0 

 3.0 

 1.5 

 3.0 

 1.5 

 2.0 

 4.0 

 1H, 7b, 300MHz, CDCl3

15
.4

24

7.
26

0

6.
09

9

4.
01

9
3.

70
2

3.
66

8

2.
23

4
2.

04
1

1.
59

1
1.

53
5

1.
52

2
1.

52
0

1.
50

8

MeO

O O

Me

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 7b, 75MHz, CDCl3

20
2.

37
4

19
9.

60
6

19
2.

47
3

18
6.

22
7

17
1.

26
5

17
1.

12
8

99
.8

34

77
.4

16
77

.1
92

76
.9

92
76

.5
62

57
.1

50

52
.2

14
52

.0
96

34
.3

95
31

.1
96

30
.3

77
23

.4
95

21
.4

04
18

.7
73

MeO

O O

Me

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00224466881010121214141616

 2.0 

 4.0 

 6.0 

 1H, 7c, 300MHz, CDCl3

7.
26

0

3.
93

8
3.

71
5

3.
71

0

1.
60

8

MeO

O O

OMe

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 7c, 63MHz, CDCl3

19
8.

14
9

17
1.

04
4

16
8.

07
4

77
.4

96
76

.9
93

76
.4

85

52
.2

41
52

.1
62

48
.6

83

34
.4

31

21
.3

82

MeO

O O

OMe

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 1.0  0.9 

 2.4 

 3.6 

 0.4 

 3.0 

 0.6 

 4.8 

 1H, 7d, 300MHz, CDCl3

16
.0

35

7.
91

2
7.

90
8

7.
90

3
7.

88
5

7.
88

0
7.

51
5

7.
50

6
7.

49
6

7.
49

1
7.

48
6

7.
48

0
7.

46
8

7.
44

9
7.

44
3

7.
42

0
7.

26
0

6.
89

9
4.

61
8

3.
75

9
3.

62
3

1.
68

5
1.

67
5

1.
66

5
1.

65
4

1.
64

7
1.

63
2

1.
62

5
1.

61
3

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 7d, 75MHz, CDCl3

20
0.

18
2

19
4.

67
0

19
4.

05
5

17
9.

44
0

17
1.

31
8

17
1.

26
1

13
6.

38
2

13
4.

23
9

13
3.

47
8

13
2.

10
9

12
8.

70
6

12
8.

56
6

12
8.

31
9

12
6.

91
9

96
.5

62

77
.4

15
76

.9
93

76
.5

71

52
.7

98
52

.2
92

52
.1

54

34
.6

15
31

.8
00

21
.6

96
19

.4
12

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 1.0 

 3.6 

 0.6 

 3.6 

 4.8 

 1.2 

 0.3 

 3.6 

 1H,7e, 300MHz, CDCl3

16
.0

72

8.
70

6
8.

67
7

8.
48

6
8.

45
8

8.
03

6
8.

00
9

7.
97

4
7.

94
7

7.
90

7
7.

89
9

7.
88

2
7.

87
6

7.
78

2
7.

77
8

7.
75

8
7.

75
4

7.
60

6
7.

60
0

7.
58

3
7.

57
8

7.
55

8
7.

55
2

7.
53

3
7.

52
8

7.
51

0
7.

50
6

7.
48

2
7.

26
0

6.
68

1
4.

74
0

3.
74

7
3.

62
8

1.
73

0
1.

71
1

1.
70

0
1.

69
1

1.
66

4
1.

65
5

1.
64

6
1.

63
4

1.
61

6

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 7e, 75MHz, CDCl3

20
0.

23
9

19
7.

82
6

19
3.

56
9

18
3.

13
7

17
1.

38
2

17
1.

10
7

13
4.

55
3

13
3.

97
5

13
3.

76
3

13
3.

38
6

13
1.

57
0

13
0.

18
6

12
8.

62
3

12
8.

47
9

12
8.

37
8

12
8.

18
1

12
7.

24
1

12
7.

09
4

12
6.

54
1

12
6.

27
0

12
5.

80
3

12
5.

51
1

12
4.

79
8

12
4.

25
7

10
1.

81
9

77
.4

18
77

.1
97

76
.9

94
76

.7
76

76
.7

31
76

.5
71

55
.8

51
52

.3
52

52
.1

83
34

.6
20

31
.8

08

21
.8

18
19

.3
99

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 1.0  0.9  0.6  0.9 

 3.0 

 1.0 
 0.3 

 20.0 

 1H, 7f, 300MHz, CDCl3

15
.5

63

7.
26

0

6.
13

2

4.
09

9
3.

71
3

3.
66

5

2.
45

7
2.

44
6

2.
43

5
2.

22
4

2.
21

3
2.

20
3

2.
18

7
2.

17
6

2.
16

5
2.

14
9

2.
13

8
2.

12
7

1.
88

5
1.

84
5

1.
77

7
1.

70
2

1.
69

2
1.

67
0

1.
65

9
1.

60
1

1.
59

8
1.

54
5

1.
54

1
1.

53
6

1.
53

2
1.

46
9

1.
40

2
1.

36
3

1.
33

3
1.

29
7

1.
25

8
1.

23
0

1.
17

0

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 7f, 63MHz, CDCl3

20
7.

95
0

20
0.

37
3

19
3.

11
2

19
2.

81
3

17
1.

37
1

17
1.

26
3

97
.3

72

77
.5

02
76

.9
94

76
.4

86

54
.5

05
52

.1
98

52
.0

81
51

.0
33

45
.4

30

34
.4

84
31

.3
45

29
.6

95
28

.1
51

25
.7

47
25

.5
14

21
.5

43
18

.9
44

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 0.7 

 2.4  2.4 

 1.0 

 0.4 

 3.6 

 4.8 

 0.6 

 3.0 

 1H,7g, 300MHz, CDCl3

16
.2

69

7.
94

1
7.

91
2

7.
89

1
7.

88
4

7.
86

8
7.

86
1

7.
26

0
6.

96
4

6.
95

7
6.

95
0

6.
93

4
6.

92
6

6.
80

6
4.

56
5

3.
87

4
3.

86
7

3.
75

4
3.

63
2

1.
65

5
1.

64
8

1.
64

0
1.

63
6

1.
62

9
1.

62
2

1.
60

9
1.

60
3

1.
59

0
1.

57
1

MeO

O O O

OMe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 7g, 63 MHz, CDCl3

20
0.

31
6

19
3.

06
8

19
2.

17
9

18
0.

37
5

17
1.

29
7

17
1.

36
4

16
3.

78
0

16
2.

95
7

13
0.

64
1

12
8.

95
4

12
6.

71
3

95
.5

09

55
.3

69
52

.2
35

19
.0

43
21

.4
25

31
.3

62
34

.6
37

52
.5

02

76
.4

84
76

.9
92

77
.4

96

52
.1

16

11
3.

84
5

11
3.

88
1

12
9.

43
3

MeO

O O O

OMe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 6.4 

 1.8 

 3.0  3.0 

 5.0 

 1.2 

 3.2 

 1.0  0.9 

 3.2 

 1H, 7h, 300 MHz, CDCl3

1.
56

4
1.

57
5

1.
58

4
1.

59
5

1.
60

1
1.

61
4

1.
62

0
1.

63
1

1.
63

8
1.

64
9

3.
67

6
3.

72
8

3.
74

5

4.
19

1

4.
23

9
4.

40
4

4.
48

6

4.
49

2
4.

49
8

4.
52

1
4.

52
8

4.
53

4

4.
76

4

4.
77

0
4.

77
7

4.
78

6
4.

79
2

4.
79

8

6.
38

7

7.
26

0

16
.0

61

MeO

O O O

Fe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 7h, 75MHz, CDCl3

20
0.

08
0

19
8.

11
8

18
8.

78
5

18
7.

59
0

17
1.

42
7

17
0.

12
2

96
.7

66

78
.5

75
77

.4
17

76
.9

94
76

.5
72

72
.6

40
71

.9
05

70
.3

14
69

.9
88

69
.5

14
68

.4
58

53
.3

55
52

.5
13

52
.1

92
52

.1
33

34
.8

97
30

.4
87

27
.8

12
20

.9
80

18
.5

81
16

.6
57

MeO

O O O

Fe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

MeO

O O O

8a, 1H, 300 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

MeO

O O O

8a, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 3.0  3.0 

 4.0 

 4.0 

 1H, 8b, 250MHz, CDCl3

1.
46

2
1.

47
5

1.
48

8
1.

50
0

1.
55

3
1.

56
9

1.
58

2
1.

59
7

2.
08

3

3.
64

6

7.
26

0

MeO

O O

Me

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 8b, 75MHz, CDCl3

20
3.

93
7

20
0.

75
8

17
1.

39
9

77
.4

22
76

.9
92

76
.5

70

52
.0

36

42
.8

80

34
.2

14

26
.0

32

20
.6

08
18

.0
06

MeO

O O

Me

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



001122334455667788991010111112121313141415151616

 6.0 

 8.0 

 1H, 8c, 300MHz, CDCl3

3.
67

3

1.
56

5
1.

56
3

7.
26

0

MeO

O O

OMe

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 8c, 75MHz, CDCl3

19
9.

42
1

17
1.

61
0

77
.4

16
76

.9
94

76
.5

72

52
.0

02

34
.7

96

20
.1

80

MeO

O O

OMe

O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 2.0 

 1.0 

 2.0 

 3.0 

 4.0  4.0 

 1H, 8d, 300MHz, CDCl3

7.
70

3
7.

69
9

7.
69

4
7.

68
3

7.
67

6
7.

67
0

7.
55

6
7.

53
2

7.
51

1
7.

50
7

7.
50

2
7.

43
6

7.
43

2
7.

41
5

7.
41

1
7.

39
2

7.
38

6
7.

26
0

3.
59

2

1.
70

1
1.

69
7

1.
40

1
1.

38
7

1.
37

3
1.

36
2

1.
18

5
1.

17
4

1.
16

0
1.

14
6

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 8d, 75MHz, CDCl3

20
0.

99
6

19
6.

93
0

17
0.

49
5

13
8.

15
2

13
2.

82
4

12
8.

44
9

12
8.

38
4

77
.4

16
76

.9
94

76
.5

72

52
.0

51

42
.1

58

35
.1

18

22
.2

40
19

.4
86

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 1.0  1.0 

 1.0 

 1.0 

 3.0 
 3.0 

 4.0  4.0 

 1H, 8e, 300MHz, CDCl3

8.
42

4
8.

42
1

8.
39

7
8.

39
4

7.
97

7
7.

95
0

7.
88

4
7.

85
8

7.
85

2
7.

73
5

7.
73

0
7.

71
1

7.
70

6
7.

59
8

7.
58

0
7.

57
5

7.
56

9
7.

55
3

7.
54

7
7.

54
2

7.
52

5
7.

52
0

7.
51

6
7.

46
2

7.
43

8
7.

43
5

7.
41

1
7.

26
0

3.
31

5
1.

92
3

1.
90

6
1.

89
4

1.
88

5
1.

84
2

1.
83

3
1.

82
1

1.
80

5
1.

21
9

1.
20

6
1.

19
2

1.
18

0
1.

00
0

0.
98

8
0.

97
4

0.
96

1

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 8e, 75MHz, CDCl3

20
1.

05
6

19
8.

97
0

17
0.

64
7

13
5.

82
2

13
3.

83
1

13
2.

44
5

13
0.

10
5

12
8.

34
6

12
8.

12
9

12
7.

55
4

12
6.

54
8

12
5.

73
2

12
3.

97
4

77
.4

17
76

.9
94

76
.5

70

51
.7

02

43
.9

59

34
.5

56

22
.1

33
21

.2
73

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 3.0 

 1.0 

 18.0 

 1H, 8f, 300MHz, CDCl3

7.
26

0

3.
64

7

2.
49

5
2.

48
4

2.
47

1
2.

46
4

2.
45

1
2.

43
9

2.
42

7
2.

40
7

2.
39

5
2.

38
3

1.
78

5
1.

77
1

1.
74

6
1.

65
0

1.
62

1
1.

60
6

1.
59

7
1.

58
0

1.
45

4
1.

37
5

1.
33

1
1.

29
1

1.
24

5
1.

20
8

1.
17

5

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 8f, 63MHz, CDCl3

20
8.

54
1

20
1.

11
7

17
1.

12
1

77
.5

03
76

.9
92

76
.4

92

52
.1

75

47
.5

19

41
.8

32

34
.7

30

29
.2

12
25

.6
91

20
.8

64
17

.6
78

MeO

O O O

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 2.0  2.0 

 3.0 

 3.0 

 4.0 

 2.0 

 2.0 

 1H, 8g, 300 MHz, CDCl3

1.
66

7
1.

65
6

1.
65

1
1.

64
2

1.
63

6
1.

62
6

1.
41

4
1.

40
0

1.
38

6
1.

37
5

1.
22

1
1.

21
0

1.
19

6
1.

18
2

3.
85

1
3.

59
4

6.
91

0
6.

90
1

6.
89

4
6.

87
8

6.
87

1

7.
71

0
7.

70
3

7.
68

7
7.

68
0

7.
26

0

MeO

O O O

OMe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 8g,  63MHz, CDCl3

20
1.

26
4

19
4.

90
8

17
0.

45
3

16
3.

37
3

13
0.

83
1

13
0.

70
8

11
3.

60
5

77
.5

05
76

.9
94

76
.4

83

55
.4

29
52

.0
82

41
.7

52

35
.1

61

21
.7

40
18

.9
94

MeO

O O O

OMe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



-2-200224466881010121214141616

 2.0 

 2.0 

 5.0 

 3.0 

 2.0 

 2.0 

 2.0 

 2.0 

 1H, 8h, 300 MHz, CDCl3

1.
68

8
1.

68
3

1.
67

1
1.

66
0

1.
65

0
1.

60
6

1.
59

4
1.

58
4

1.
57

3
1.

55
6

1.
49

2
1.

47
7

1.
46

4
1.

45
3

1.
36

2
1.

35
1

1.
33

9
1.

32
4

4.
12

6

3.
54

0

4.
73

2

4.
72

5
4.

72
0

4.
47

3
4.

46
8

4.
46

2

7.
26

0

MeO

O O O

Fe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



00252550507575100100125125150150175175200200

 13C, 8h, 63MHz, CDCl3

20
1.

13
7

20
0.

09
0

17
0.

41
1

79
.6

30
77

.5
12

77
.0

01
76

.4
98

71
.6

96
70

.3
22

70
.1

47

51
.9

73

42
.6

40

35
.0

59

21
.9

77
18

.3
26

MeO

O O O

Fe

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

MeO

O O O O
H

9, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

MeO

O

OMe

O O
H

12c, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

Me

O

OMe

O O
H

12d, 1H, 300 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

Me

O

OMe

O O
H

12d, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O

OMe

O O

Cl

H

12e, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O

O

OMe

O

13a, 1H, 300 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O

O

OMe

O

13a, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O

O

OMe

O

Me

13d, 1H, 300 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O

O

OMe

O

Me

13d, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O

O

OMe

O

Cl

13e, 1H, 300 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

O

O

OMe

O

Cl

13e, 13C, 75 MHz, CDCl3

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



1 
 

 

ppm

7.57.67.77.87.98.0 ppm

1.0

1.2

1.4

1.6

1.8

O O O

1 3 5

ortho
para

meta

- 2-methylene

- 2-methylene

- 4-methylene

- 4-methylene

- t-butyl

 

 

 

 

Figure S1. Section of the 1H NOESY NMR (CD2Cl2, 400.1 MHz, ambient temperature, 

mixing time 1.5 s) of 4c showing the neighbourhood of the tert-butyl and the phenyl group. 
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