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 Spectroscopic analysis of all new compounds   S2 - S79 
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1H NMR (400 MHz, CDCl3) compound ()-6f 

 

 
13C NMR (100 MHz, CDCl3) compound ()-6f 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0102030405060708090100110120130140150160170180190
f1 (ppm)
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Scanned copy of mass spectrum of ()-6f 
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1H NMR (400 MHz, CDCl3) compound ()-6g 
 
 
 

 
13C NMR (100 MHz, CDCl3) compound ()-6g 
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Scanned copy of mass spectrum of ()-6g 
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1H NMR [400 MHz, DMSO-d6:CDCl3 (1:4)] of compound (4a) 

 

 

 
13C NMR (100 MHz, CDCl3) compound ()-4a 

0102030405060708090100110120130140150160170180190200
f1 (ppm)
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Scanned copy of mass spectrum of ()-4a 
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1H NMR (400 MHz, CDCl3) compound ()-4b 

 
 

13C NMR (100 MHz, CDCl3) compound (±)-4b 
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Scanned copy of mass spectrum of ()-4b 
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1H NMR (400 MHz, CDCl3) compound ()-5b 
 

 
 

13C NMR (100 MHz, CDCl3) compound (±)-5b 
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Scanned copy of mass spectrum of ()-5b 
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1H NMR (400 MHz, CDCl3) compound ()-9a 

 

 
 

13C NMR (100 MHz, CDCl3) compound (±)-9a 

0.0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)
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Scanned copy of mass spectrum of ()-9a 
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1H NMR (400 MHz, CDCl3) compound ()-9b 

 

 
13C NMR (100 MHz, CDCl3) compound ()-9b 
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Scanned copy of mass spectrum of ()-9b 
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1H NMR (400 MHz, CDCl3) compound ()-9d 

 

 
13C NMR (100 MHz, CDCl3) compound (±)-9d 
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Scanned copy of mass spectrum of ()-9d 
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1H NMR (400 MHz, CDCl3) compound (±)-11a 

 

 
13C NMR (100 MHz, CDCl3) compound (±)-11a 
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Scanned copy of mass spectrum of ()-11a 
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1H NMR (400 MHz, CDCl3) compound (±)-11b 
 

 
13C NMR (100 MHz, CDCl3) compound (±)-11b 
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Scanned copy of mass spectrum of ()-11b 
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1H NMR (400 MHz, 0.5 mL CDCl3, 0.1 mL DMSO-D6) of compound (±)-8a 
 

 

13C NMR (100 MHz, 0.5 mL CDCl3, 0.1 mL DMSO-D6) of compound (±)-8a 
 

2.
00

3.
13

3.
08

8.
19

0.
93

1.
00

2.
58

72

3.
04

82
3.

38
54

3.
76

49

6.
79

69
6.

97
96

7.
02

09
7.

08
43

7.
17

32
7.

57
50

9.
97

70
10

.2
20

0

36
.1

81
9

39
.1

78
7

39
.3

86
0

39
.5

95
8

39
.8

04
0

40
.0

13
2

40
.2

20
9

40
.4

26
1

54
.9

93
2

61
.5

69
7

77
.2

44
1

77
.5

66
3

77
.8

88
1

10
9.

11
73

11
0.

14
03

11
3.

48
18

12
1.

89
87

12
4.

29
31

12
5.

34
27

12
5.

61
01

12
7.

53
19

12
7.

81
57

12
9.

24
10

13
3.

81
14

14
1.

06
05

14
2.

46
30

15
8.

34
56

17
7.

03
92

17
9.

61
09



Supporting Information 23 

 S23 

 
  

Scanned copy of mass spectrum of ()-8a 
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1H NMR (400 MHz, 0.3 mL CDCl3, 0.2 mL DMSO-D6) of compound ()-8b 
    

 
 

13C NMR (100 MHz, 0.3 mL CDCl3, 0.2 mL DMSO-D6) of compound ()-8b 
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Scanned copy of mass spectrum of ()-8b 
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1H NMR (400 MHz, CDCl3) of compound ()-8c 
 

 
13C NMR (100 MHz, CDCl3) of compound ()-8c 
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Scanned copy of mass spectrum of (±)-8c 
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1H NMR (400 MHz, 0.5 mL CDCl3, 0.1 mL DMSO-D6) of compound ()-8d 
 

 
13C NMR (100 MHz, 0.5 mL CDCl3, 0.1 mL DMSO-D6) of compound ()-8d 
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Scanned copy of mass spectrum of ()-8d 
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1H NMR (400 MHz, CDCl3) of compound ()-8e 
 

 
13C NMR (100 MHz, CDCl3) of compound ()-8e 
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Scanned copy of mass spectrum of ()-8e 
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1H NMR (400 MHz, 0.2 mL CDCl3, 0.3 mL DMSO-D6) of compound ()-8f 
 

 
 

13C NMR (100 MHz, 0.5 mL CDCl3, 0.1 mL DMSO-D6) of compound ()-8f 
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Scanned copy of mass spectrum of ()-8f 
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1H NMR (400 MHz, CDCl3) of compound ()-8g 
 

 
 

13C NMR (100 MHz, CDCl3) of compound (±)-8g 
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Scanned copy of mass spectrum of ()-8g 
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1H NMR (400 MHz, CDCl3) of compound ()-8h 

 

 
13C NMR (100 MHz, CDCl3) of compound ()8h 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
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Scanned copy of mass spectrum of ()-8h 
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1H NMR (400 MHz, CDCl3) of compound ()-8i 

 

 
 

13C NMR (125 MHz, CDCl3) of compound ()-8i 
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Scanned copy of mass spectrum of ()-8i 
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1H NMR (400 MHz, CDCl3) of compound (±)-8j 
 

 
13C NMR (100 MHz, CDCl3) of compound ()-8j 
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Scanned copy of mass spectrum of ()-8j 
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1H NMR (400 MHz, 0.3 mL CDCl3, 0.25 mL DMSO-D6) of compound ()-8k 
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Scanned copy of mass spectrum of (±)-8k 
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1H NMR (400 MHz, 0.3 mL CDCl3, 0.25 mL DMSO-D6) of compound ()-8l 
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Scanned copy of mass spectrum of ()-8l 
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1H NMR (500 MHz, CDCl3) of compound ()-8m 
 

 

 
 

13C NMR (125 MHz, CDCl3) of compound ()-8m 
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Scanned copy of mass spectrum of (±)-8m 
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1H NMR (400 MHz, CDCl3) of compound ()-8n 
 
 

 
 

13C NMR (125 MHz, CDCl3) of compound ()-8n 
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Scanned copy of mass spectrum of ()-8n 
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1H NMR (400 MHz, CDCl3) of compound (±)-8o 
 

 
 

13C NMR (100 MHz, CDCl3) of compound (±)-8o 
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Scanned copy of mass spectrum of ()-8o 
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1H NMR (400 MHz, CDCl3) of compound ()-8p 
 

 
 

13C NMR (125 MHz, CDCl3) of compound ()-8p 
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Scanned copy of mass spectrum of ()-8p 

 



Supporting Information 54 

 S54 

 
 

 

 

1H NMR (400 MHz, CDCl3) of compound (±)-8q 
 

 
13C NMR (100 MHz, CDCl3) of compound ()-8q 
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Scanned copy of mass spectrum of ()-8q 
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1H NMR (400 MHz, CDCl3) of compound (±)-8r 

 

 
13C NMR (100 MHz, CDCl3) of compound ()-8r 
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Scanned copy of mass spectrum of ()-8r 
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1H NMR (400 MHz, CDCl3) of compound ()-8s 

 

 
13C NMR (125 MHz, CDCl3) of compound ()-8s 
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1H NMR (400 MHz, CDCl3) of compound ()-8t 

 

 
13C NMR (100 MHz, CDCl3) of compound ()-8t 
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1H NMR (400 MHz, CDCl3) compound (±)8u 
 

 
 

13C NMR (100 MHz, CDCl3) compound (±)-8u 
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Scanned copy of mass spectrum of ()-8u 
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1H NMR (400 MHz, CDCl3) compound (±)-8v 
 

 
 

13C NMR (100 MHz, CDCl3) compound (±)-8v 
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Scanned copy of mass spectrum of ()-8v 

 
 



Supporting Information 66 

 S66 

 

 
1H NMR (400 MHz, CDCl3) of compound ()-8w (Major diastereomer) 

 

 
13C NMR (100 MHz, CDCl3) of compound ()-8w (Major diastereomer) 
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Scanned copy of mass spectrum of ()-8w (Major diastereomer) 
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1H NMR (400 MHz, CDCl3) of compound ()-8x (Minor diastereomer) 

 

 
13C NMR (100 MHz, CDCl3) of compound ()-8x (Minor diastereomer) 

 

25
.7

83
9

26
.5

57
7

32
.8

64
5

49
.8

50
1

53
.5

30
9

76
.7

53
0

77
.0

70
8

77
.3

88
6

10
7.

62
56

10
8.

46
30

10
9.

58
53

11
1.

28
38

12
1.

97
51

12
2.

28
45

12
5.

41
48

12
8.

44
07

12
8.

89
26

13
8.

09
34

14
4.

71
85

14
5.

20
70

17
4.

07
25

17
6.

87
32



Supporting Information 69 

 S69 

 
 

Scanned copy of mass spectrum of ()-8x (Minor diastereomer) 
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1H NMR (400 MHz, CDCl3) compound ()-2a 

 

 
13C NMR (100 MHz, CDCl3) compound ()-2a 
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Scanned copy of mass spectrum of ()-2a 
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1H NMR (400 MHz, CDCl3) of compound ()-2b 

 

 
13C NMR (100 MHz, CDCl3) of compound ()-2b 
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Scanned copy of mass spectrum of ()-2b 
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HPLC data 
HPLC data of (17) (Racemic) 
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HPLC data of ()-17: 
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HPLC data of (9d) (Racemic): 
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HPLC data of ()-9d: 
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HPLC data of (8w) (Racemic): 
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HPLC data of (8w) synthesized from enantioenriched starting material ()-9d (ee = 
91%): 

 

 
 

 

 
 

 


