
1 
 

Supporting   Information 

 

Enantioselective Total Syntheses of (+)-Hostmanin A, ()-Linderol A, 

(+)-Methyllinderatin and Structural Reassignment of Adunctin E 

 

Dattatraya H. Dethe,* and Balu D. Dherange 
 

Department of Chemistry, Indian Institute of Technology-Kanpur, Kanpur - 208016, India. 

Tel: + 91-512-2596537, Fax: + 91-512-2597436. 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

Table of Contents 
 

 
1. NMR Spectras:……………………………………………...……………...…….....…......3 

 
2. 1H and 13CNMR comparison tables  

2.1) (+)-Methyllinderatin (5):…………………………………………......….........….10 
2.2) (+)-Hostmanin A (7):…………………………….................……………...…….11 

2.3) ()-Linderol A (6):.…………………………….................………………......….13 

2.4) ()-Adunctin E (15):…….……………..…….................……………….....…….15 
 

3. X-ray crystallographic data of ()-adunctin E (15):..........................................................17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



3 
 

1. Spectras: 

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

2.062.103.272.181.064.022.03

2.
46

2.
84

2.
86

2.
87

3.
27

3.
29

3.
30

3.
70

5.
92

7.
14

7.
16

7.
20

7.
21

7.
23

7.
24

12
.2

9

O

OHOH

O Ph

9

 

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

35
.3

5

50
.4

7

60
.6

6

98
.5

3

10
9.

83

13
1.

12
13

3.
64

14
6.

86

16
9.

30
17

0.
80

20
9.

82

O

OHOH

O Ph

9

 



4 
 

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 -0.5
Chemical Shift (ppm)

6.171.051.061.134.092.092.072.033.071.021.061.031.005.11

7.
32

7.
30

7.
29

7.
27

7.
25

7.
22

7.
20

7.
19

7.
06

6.
05

5.
46

3.
88

3.
86

3.
86

3.
78

3.
40

3.
39

3.
39

3.
37

3.
02

3.
00

2.
98

2.
11

2.
11

2.
10

1.
79

1.
77

1.
77

1.
76

1.
76

1.
53

1.
45

1.
45

1.
43

1.
43

1.
37

0.
85

0.
83

0.
82

0.
80

O

OH

O Ph

OH

(+)-Methyllinderatin (5)

 

 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

20
5.

35

16
5.

37
16

4.
01

15
8.

94

14
2.

35
14

1.
85

12
8.

95
12

8.
71

12
6.

20
12

4.
65

10
9.

16
10

6.
17

92
.2

9

77
.3

6

55
.8

8

46
.4

2
43

.8
2

34
.9

9
30

.9
6

30
.8

7
28

.2
1

24
.1

4
22

.4
0

22
.0

1
16

.4
7

O

OH

O Ph

OH

(+)-Methyllinderatin (5)

 



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 0
Chemical Shift (ppm)

3.003.061.093.043.061.052.011.002.003.023.000.995.23

0.
96

0.
97

1.
07

1.
08

1.
36

1.
49

1.
49

1.
52

1.
57

1.
72

1.
75

1.
77

1.
80

1.
88

1.
89

3.
04

3.
06

3.
08

3.
36

3.
38

3.
40

3.
42

3.
44

3.
46

3.
48

3.
50

3.
80

3.
83

6.
02

7.
20

7.
22

7.
24

7.
26

7.
28

7.
29

7.
30

7.
32

7.
34

(+)-Hostmanin A (7)

O

HO

O

O

Ph

 

 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

20
.5

1
20

.9
9

22
.1

5
26

.2
8

27
.2

3
29

.1
9

30
.1

2
30

.6
8

35
.2

7

44
.0

1
45

.3
8

55
.7

2

76
.8

1
77

.0
0

77
.0

7
77

.3
2

91
.2

3

10
4.

74
10

6.
84

12
5.

87
12

8.
31

12
8.

40

14
1.

76

15
8.

97
16

2.
21

16
5.

33

20
4.

86

(+)-Hostmanin A (7)

O

HO

O

O

Ph

 



6 
 

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 0
Chemical Shift (ppm)

3.033.081.083.072.061.081.021.041.042.071.042.083.061.021.025.18

7.
29

7.
27

7.
26

7.
23

7.
21

7.
19

7.
18

7.
16

6.
03

4.
14

4.
13

3.
80

3.
38

3.
36

3.
35

3.
35

3.
33

3.
32

3.
10

3.
09

3.
03

3.
01

3.
00

2.
38

1.
83

1.
83

1.
82

1.
73

1.
63

1.
63

1.
42

1.
40

1.
40

1.
37

1.
35

1.
06

0.
89

0.
88

0.
83

0.
82

O

OH

O Ph

O
OH

13

 

 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

20
3.

64

16
5.

56

16
2.

08

14
1.

58

12
8.

69
12

8.
60

12
6.

31

11
3.

51

10
2.

96

93
.1

0
92

.6
8

77
.3

6

69
.6

5

55
.7

9

46
.9

1
44

.0
3

39
.8

9

35
.6

2

30
.5

3
28

.4
5

27
.4

9

22
.1

0

17
.5

1
15

.7
5

O

OH

O Ph

O
OH

13

 



7 
 

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 0 -0.5
Chemical Shift (ppm)

3.003.010.911.941.033.021.041.951.003.010.990.992.951.971.011.01

0.
07

0.
83

0.
85

0.
90

0.
91

1.
13

1.
40

1.
41

1.
44

1.
45

1.
61

1.
74

1.
75

1.
81

1.
84

1.
85

3.
12

3.
13

3.
14

3.
15

3.
84

4.
23

4.
24

6.
08

7.
26

7.
39

7.
39

7.
40

7.
61

7.
61

7.
85

7.
88

8.
07

8.
11

O

OH

O Ph

O
OH

(-)-Linderol A (6)

 

 

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

15
.4

0
17

.1
9

21
.7

6

27
.1

5
28

.3
3

35
.3

7

39
.4

8

46
.4

6

55
.5

0

69
.4

0

92
.3

3
93

.0
4

10
3.

28

11
3.

30

12
5.

77
12

8.
44

12
8.

90
13

0.
31

13
5.

33

14
3.

43

16
1.

45
16

2.
14

16
6.

68

19
1.

08

O

OH

O Ph

O
OH

(-)-Linderol A (6)

 



8 
 

BD1086AB_1H-4.ESP

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 0 -0.5
Chemical Shift (ppm)

3.022.961.762.891.850.800.800.982.051.933.040.991.005.06

TMS

M02(d)

M01(d)

M04(s)

M11(s)

M05(d)

M03(br. s.)

M08(d)

M06(d)

M07(m)

M09(m)M13(s)

M12(d)

M14(br. s.)

M10(m)

0.
76

0.
780.
80

0.
82

1.
11

1.
18

1.
32

1.
35

1.
57

1.
59

1.
69

1.
781.

79
1.

80

2.
91

2.
91

2.
98

2.
99

3.
31

3.
333.

35
3.

36
3.

38
3.

75

4.
454.
46

5.
99

7.
14

7.
19

7.
24

 

O

HO

O Ph

O

OOH

epi-aduntin E (16)

 

 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

20
3.

69

16
5.

86
16

1.
98

16
1.

67

14
1.

47

12
8.

93
12

8.
61

12
6.

55

11
3.

24

10
3.

07

93
.2

7

89
.5

2

82
.2

0

77
.3

6

55
.8

7

47
.1

5
44

.4
8

41
.4

1

30
.9

7
30

.6
3

27
.2

2
22

.1
5

21
.5

6
19

.7
7

15
.6

4
O

HO

O Ph

O

OOH

epi‐adunctin E (16) 

 



9 
 

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 0 -0.5
Chemical Shift (ppm)

3.093.141.052.063.051.091.010.982.070.992.003.000.981.005.07

7.
29

7.
28

7.
27

7.
26

7.
24

7.
22

7.
20

7.
19

6.
04

4.
50

4.
49

3.
81

3.
41

3.
39

3.
37

3.
36

3.
34

3.
08

3.
07

3.
06

3.
04

3.
02

3.
01

2.
00

1.
97

1.
83

1.
82

1.
57

1.
56

1.
43

1.
39

1.
35

1.
34

1.
31

1.
29

1.
25

0.
88

0.
87

0.
83

0.
82

0.
07

O

OH

O Ph

O
OOH

(-)-Adunctin E (15)

 

 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

20
3.

26

16
5.

24
16

1.
78

16
1.

56

14
1.

21

12
8.

37
12

8.
26

12
5.

99

11
2.

91

10
2.

63

92
.8

2

87
.5

5

80
.9

0

55
.4

6

46
.3

2
43

.7
1

39
.7

4

31
.8

6
30

.1
3

27
.1

3
22

.0
3

21
.7

5
17

.1
4

15
.4

1
O

OH

O Ph

O
OOH

(-)-Adunctin E (15)

 



10 
 

2.1H and 13C NMR comparison tables  

 

2. 1)  (+)-Methyllinderatin (5): 

 
 

 

Position Natural Methyllinderatin 
          (270 MHz, CDCl3) 

  Synthetic  Methyllinderatin 
             (500 MHz, CDCl3) 

9',10'-CH3 0.81, 0.84 (deach, J=7.4 Hz) 0.81, 0.84 (deach, J=8 Hz) 
7"-CH3 1.79 (s) 1.79 (s) 
 3.00 (t, J=7.4 Hz) 3.00 (t, J=7.6 Hz) 
 3.39 (t, J=7.4 Hz) 3.39 (t,J=7.6 Hz) 
OCH3 3.79 (s) 3.78 (s) 
3"-H 3.87 (br d, J=10.4 Hz) 3.87 (br. d, J = 10.6 Hz) 
2"-H 5.46 (s) 5.46 (br. s) 
5'-H 6.05 (s) 6.05 (s) 
OH (free) 7.05 (s) 7.06 (s) 
Ph 7.27 (br. s) 7.32 - 7.19 (m) 
OH (chelated ) 13.71 (s) - 
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2.2)  (+)-Hostmanin A (7): 

 

Position Natural Hostmanin A 
(500 MHz, CDCl3)

 a 
Synthetic Hostmanin A 

(400 MHz, CDCl3) 
   
Dihydrochalcone moiety   
2-H to 6-H 7.21-7.29 (m, 5H) 7.32 - 7.21 (m, 5H) 
-H 3.06 (t, 2H, J=8.0 Hz) 3.06 (t, 2 H,  J = 7.8 Hz) 
-H 3.49 (m, 2H) 3.52 - 3.44 (m, 2H) 
3'-H 6.02 (s) 6.02 (s) 
OH (chelated) 13.90 (s) - 
4-OCH3 3.83 (s, 3H) 3.83 (s, 3H) 
   
Monoterpene moiety   
2"-Ha 1.74 (m) 1.81 - 1.71 (m) 
2"-Hb 1.61 (m) 1.63 (dd, J = 13.7,  4.6 Hz) 
3"-H 1.53 (m, 2H) 1.57 - 1.48 (m, 2 H) 
4"-Ha 1.21 (m) 1.24 - 1.19 (m) 
5"-Hb 3.39 (m) 3.42 - 3.36 (m) 
6"-Ha 1.91 (dd, J=13.4, 3.4 Hz) 1.90 (dd, J = 13.3, 2.1 Hz) 
6"-Hb 1.51 (dd, J=13.4, 5.3 Hz) 1.57 - 1.48 (m) 
7"-CH3 1.36 (s, 3H) 1.36 (s, 3 H) 
8"-H 1.78 (m) 1.81 - 1.71 (m) 
9"-CH3 1.08 (d, 3H, J=6.8Hz) 1.07 (d, 3 H, J = 6.4 Hz) 
10"-CH3 0.97 (d, 3H, J=6.8Hz) 0.96 (d, 3 H, J = 6.4 Hz) 

 
 

aMultiplicity patterns were unclear due to signal overlapping of hostmanin A (7) and B (8) 
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Position Natural Hostmanin A 
(125 MHz, CDCl3) 

Synthetic Hostmanin A 
(125 MHz, CDCl3) 

   
C-1 141.8 141.8 
C-2 128.3 128.3 
C-3 128.4 128.4 
C-4 125.8 125.9 
C-5 128.4 128.4 
C-6 128.3 128.3 
C-1’ 104.7 104.7 
C-2’ 165.4 165.3 
C-3’ 91.2 91.2 
C-4’ 162.3 162.2 
C-5’ 106.8 106.8 
C-6’ 158.9 159.0 
C=O 204.9 204.9 
C- 45.5 45.4 
C- 30.7 30.7 

OMe 55.7 55.7 
C-1” 77.9a 76.8 
C-2” 35.3 35.3 
C-3” 20.5 20.5 
C-4” 44.0 44.0 
C-5” 27.2 27.2 
C-6” 30.1 30.1 
C-7” 29.2 29.2 
C-8” 26.3 26.3 
C-9” 20.9 21.0 

C-10” 22.1 22.1 
 

 

aThe C-1” position of hostmanin B was assigned as 76.7 ppm. 
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2.3)  ()-Linderol A (6): 

 

 

Position Natural linderol A 
 

Synthetic linderol A 
(500 MHz, CDCl3) 

 
3-OH 

 
13.97 (s) 

 
- 

8’ 8.09 (d, J = 15.6Hz) 8.09 (d, J = 15.5 Hz) 
7’ 7.86 (d, J = 15.6Hz) 7.86 (d, J = 15.5 Hz) 
2’-6’ 7.61 (m, 2H),  

7.39 (m, 3H) 
7.61 (d, J = 4.0 Hz, 2 H),  
7.42 - 7.37 (m, 3 H) 

2-H 6.08 (s) 6.08 (s) 
5a-H 4.24 4.24 (d, J = 5.2 Hz) 
1-OCH3 3.84 (s) 3.84 (s) 
9a-H 3.14 3.14 (dd, J = 5.4, 11.2 Hz) 
 1.75 (m, 1H) 1.77 - 1.72 (m) 
6-CH3 1.61 (s) 1.61 (s) 
6-OH 1.58 (br) 1.57 (br. s) 
 1.35 - 1.48 (m) 1.45 - 1.38 (m) 
 1.14 (m, 1H) 1.13 (t, J = 11.5 Hz, 1H) 
9-CH(CH3)2 0.91 (d, J = 6.8Hz) 

0.85 (d, J = 7.0Hz) 
0.91 (d, J = 6.3 Hz, 3 H) 
0.84 (d, J = 6.9 Hz, 3 H) 
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Position Natural Linderol A 
 

Synthetic Lindeol A 
(125 MHz, CDCl3) 

 
C(=O) 

 
191.1 

 
191.1 

3 166.7 166.7 
1 162.2 162.1 
4a 161.5 161.5 
7’ 143.4 143.4 
1’ or 4’ 135.4 135.3 
1’ or 4’ 130.3 130.3 
2’, 6’ 128.9 128.9  
3’, 5’ 128.4 128.4 
8’ 125.9 125.8 
9b 113.3 113.3 
4 103.4 103.3 
2  93.1 93.0  
5a 92.4 92.3 
6 69.4 69.4 
 55.5 55.5 
 46.5 46.5 
 39.5 39.5 
7 35.4 35.4  
 28.3 28.3 
 27.2 27.1 
 21.8 21.8 
8 17.2 17.2 
 15.4 15.4 
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2.4)    ()-Adunctin E (15): 

 

 

Position Natural Adunctin E 
(300 MHz, CDCl3) 

Adunctin E 
(500 MHz, CDCl3) 

   
Dihydrochalcone moiety   
2-H to 6-H 7.24 (br. m) 7.31 - 7.20 (m) 
-CH2 3.38 (m) 3.43 - 3.30 (m) 
-CH2 3.02 (t, J = 7.6 Hz) 3.02 (t, J = 7.7 Hz) 
3'-H 6.04 (s) 6.04 (s) 
OH (chelated) 13.23 (s) - 
4-OCH3 3.81 (s) 3.81 (s) 
   
Monoterpene moiety   
2"-Ha 2.09 (br. m) 2.00 (d, J = 14.9 Hz) 
2"-Hb 1.59 (br. m) 1.62 - 1.54 (m) 
3"-H 1.33 (m) 1.38 - 1.30 (m) 
4"-H 1.08 (m) 1.08 (t, J = 11.5 Hz) 
5"-Hb 3.07 (dd, J = 11.0, 5.5 Hz) 3.08 (dd, J = 11.5, 5.7 Hz) 
6"-H 4.50 (d, J = 5.4 Hz) 4.49 (d, J = 5.2 Hz) 
7"-CH3 1.43 (s) 1.43 (s) 
8"-H 1.83 (m) 1.86 - 1.80 (m) 
9"-CH3 0.85 (d, J = 6.8 Hz) 0.87 (d, J = 6.9 Hz) 
10"-CH3 0.83 (d, J = 6.8 Hz) 0.83 (d, J = 6.9 Hz) 
   

 

 

 

1

2
3

4

5

6

1'

2'

3'
4' 5'

6'
1''

2''

3''
4''

5''
6''

7''

8''9''

10''

MeO

HO

O

O
OOH

( )-Adunctin E (15)



16 
 

 

 

Position Natural adunctin E 
(75.5 MHz, CDCl3) 

Synthetic adunctin E 
(125 MHz, CDCl3) 

   
Dihydrochalcone   
C-1 141.2 141.2 
C-2, C-6 128.3 128.3 
C-4 126.0 126.0 
C-3, C-5 128.4 128.4 
C- 43.7 43.7 
C- 30.1 30.1 
C=O 203.2 203.3 
C-1’ 102.7 102.6 
C-2’ 165.3 165.2 
C-3’ 92.8 92.8 
C-4’ 161.8 161.8 
C-5’ 112.8 112.9 
C-6’ 161.6 161.6 
MeO 55.5 55.5 
   
Monoterpene   
C-1” 80.9 80.9 
C-2” 31.8 31.9 
C-3” 17.1 17.1 
C-4” 46.3 46.3 
C-5” 39.8 39.7 
C-6” 87.6 87.6 
C-7” 22.0 22.0 
C-8” 27.1 27.1 
C-9” 15.4 15.4 
C-10” 21.7 21.8 
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3.   X-ray crystallographic data of ()-adunctin E (15) (compound1): 

 

 

 

 

 

 

Figure 1. ORTEP diagram of ()-adunctin E (15).Thermal ellipsoids are drawn at the 50% 
probability level. 
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