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The following Michael addition ester product 8a7 is known in literature
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OH
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The following 4-aryl-3,4-dihydrocoumarins 7a,8 7b,9 7c,7 7d,10 7f,11 7g,4 and 7h12 are known in 
the literature. 
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The following 4-aryl-3,4-dihydrocoumarins 10a,13 10b,14  and 10c14 are known in the literature. 
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Data for the reported compounds:

O O

7a

4-phenylchroman-2-one (7a): 1H NMR (CDCl3, 400 MHz): δ=7.427.20 (m, 4H, ArH), 7.13 
(d, 2H, J=8.8 Hz, ArH), 7.10 (d, 1H, J=7.8 Hz, ArH), 7.05 (ddd, 1H, J=7.8, 7.3 and 1.5 Hz, 
ArH), 6.96 (d, 1H, J=7.3 Hz, ArH), 4.31 (dd, 1H, J=7.8 and 5.9 Hz, ArCHCH2CO), 3.77 (s, 3H, 
ArOCH3), 3.04 (dd, 1H, J=15.6 and 5.9 Hz, ArCHCHaHbCO), 2.98 (dd, 1H, J=15.6 and 7.8 Hz, 
ArCHCHaHbCO) ppm. 

13 J. Ferguson, F. Zeng and H. Alper, Org. Lett., 2012, 14, 5602–5605
14 J. Chang, S. Wang, Z. Shen, G. Huang, Y. Zhang, J. Zhao, C. Li, F. Fan and C. Song, Tetrahedron Lett., 2012, 53, 6755–6757
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7-methyl-4-phenylchroman-2-one (7b): 1H NMR (CDCl3, 400 MHz): δ=7.31 (dd, 2H, J=8.3 
and 7.3 Hz, ArH), 7.25 (t, 1H, J=7.3 Hz, ArH), 7.13 (d, 2H, J=8.3 Hz, ArH), 6.92 (s, 1H, ArH), 
6.86 (d, 1H, J=7.8 Hz, ArH), 6.84 (d, 1H, J=7.8 Hz, ArH), 4.27 (dd, 1H, J=7.3 and 5.9 Hz, 
ArCHCH2CO), 3.03 (dd, 1H, J=15.6 and 5.9 Hz, ArCHCHaHbCO), 2.96 (dd, 1H, J=15.6 and 7.3 
Hz, ArCHCHaHbCO), 2.33 (s, 3H, ArCH3) ppm. 

O O

Me

7c

6-methyl-4-phenylchroman-2-one (7c): 1H NMR (CDCl3, 400 MHz): δ=7.34 (dd, 2H, J=8.3 
and 7.3 Hz, ArH), 7.28 (t, 1H, J=7.3 Hz, ArH), 7.15 (d, 2H, J=8.3 Hz, ArH), 7.08 (dd, 1H, J=8.3 
and 2.0 Hz, ArH), 7.03 (d, 1H, J=8.3 Hz, ArH), 6.78 (br. s, 1H, ArH), 4.29 (dd, 1H, J=7.3 and 
5.9 Hz, ArCHCH2CO), 3.04 (dd, 1H, J=15.6 and 5.9 Hz, ArCHCHaHbCO), 3.00 (dd, 1H, J=15.6 
and 7.3 Hz, ArCHCHaHbCO), 2.25 (s, 3H, ArCH3) ppm. 
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4-(4-chlorophenyl)-6-methylchroman-2-one (7d): 1H NMR (CDCl3, 400 MHz): δ=7.31 (d, 2H, 
J=8.8 Hz, ArH), 7.197.05 (m, 3H, ArH), 7.01 (d, 1H, J=8.3 Hz, ArH), 6.76 (br. s, 1H, ArH), 
4.27 (dd, 1H, J=7.3 and 6.4 Hz, ArCHCH2CO), 3.02 (dd, 1H, J=15.6 and 6.4 Hz, 
ArCHCHaHbCO), 2.95 (dd, 1H, J=15.6 and 7.3 Hz, ArCHCHaHbCO), 2.26 (s, 3H, ArCH3) ppm. 
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4-(4-methoxyphenyl)chroman-2-one (7f): 1H NMR (CDCl3, 400 MHz): δ=7.28 (ddd, 1H, 
J=7.8, 7.8 and 1.5 Hz, ArH), 7.11 (dd, 1H, J=8.3 and 1.0 Hz, ArH),  7.107.03 (m, 3H, ArH), 
6.97 (d, 1H, J=7.3 Hz, ArH), 6.87 (d, 2H, J=8.8 Hz, ArH), 4.29 (dd, 1H, J=7.8 and 5.9 Hz, 



S5

ArCHCH2CO), 3.79 (s, 3H, Ar-OCH3), 3.04 (dd, 1H, J=15.6 and 5.9 Hz, ArCHCHaHbCO), 2.99 
(dd, 1H, J=15.6 and 7.8 Hz, ArCHCHaHbCO) ppm. 
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Me

7g

4-(4-methoxyphenyl)-7-methylchroman-2-one (7g): 1H NMR (CDCl3, 400 MHz): δ=7.05 (d, 
2H, J=8.8 Hz, ArH), 6.93 (s, 1H, ArH),  6.916.75 (m, 4H, ArH), 4.24 (dd, 1H, J=7.8 and 5.9 
Hz, ArCHCH2CO), 3.78 (s, 3H, Ar-OCH3), 3.01 (dd, 1H, J=15.6 and 5.9 Hz, ArCHCHaHbCO), 
2.95 (dd, 1H, J=15.6 and 7.8 Hz, ArCHCHaHbCO), 2.35 (s, 3H, ArCH3) ppm. 
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7h

4-(4-methoxyphenyl)-6-methylchroman-2-one (7h): 1H NMR (CDCl3, 400 MHz): 
δ=7.137.03 (m, 3H, ArH), 7.00 (d, 1H, J=8.3 Hz, ArH),  6.87 (d, 2H, J=8.8 Hz, ArH), 6.77 (s, 
1H, ArH), 4.24 (dd, 1H, J=7.8 and 5.9 Hz, ArCHCH2CO), 3.79 (s, 3H, Ar-OCH3), 3.01 (dd, 1H, 
J=15.6 and 5.9 Hz, ArCHCHaHbCO), 2.96 (dd, 1H, J=15.6 and 7.8 Hz, ArCHCHaHbCO), 2.25 
(s, 3H, ArCH3) ppm. 

O O

10a
Me

4-methyl-2H-chromen-2-one (10a): 1H NMR (CDCl3, 400 MHz): δ=7.60 (dd, 1H, J=8.8 and 
1.5 Hz, ArH),  7.52 (ddd, 1H, J=8.8, 7.8 and 1.5 Hz, ArH), 7.32 (dd, 1H, J=8.8 and 1.5 Hz, 
ArH), 7.29 (ddd, 1H, J=7.8, 7.8 and 1.5 Hz, ArH), 6.29 (q, 1H, J=1.0 Hz, ArC(CH3)=CH], 2.43 
(d, 3H, J=1.0 Hz, ArC(CH3)=CH] ppm. 

O OMe

10b
Me

4,7-dimethyl-2H-chromen-2-one (10b): 1H NMR (CDCl3, 400 MHz): δ=7.43 (d, 1H, J=8.8 Hz, 
ArH),  7.07 (s, 1H, ArH), 7.06 (d, 1H, J=8.8 Hz, ArH), 6.17 (q, 1H, J=1.0 Hz, ArC(CH3)=CH], 
2.40 (s, 3H, ArCH3), 2.37 (d, 3H, J=1.0 Hz, ArC(CH3)=CH] ppm. 



S6

O O
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Me

4,6-dimethyl-2H-chromen-2-one (10c): 1H NMR (CDCl3, 400 MHz): δ=7.35 (s, 1H, ArH), 
7.30 (d, 1H, J=8.3 Hz, ArH), 7.18 (d, 1H, J=8.3 Hz, ArH), 6.23 (s, 1H, ArC(CH3)=CH], 2.40 [s, 
6H, ArCH3 and ArC(CH3)=CH] ppm. 



S7

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
ppm

6.01 3.121.981.901.85 1.000.85

Chloroform-d

1.
08

1.
10

1.
12

3.
00

3.
02

4.
00

4.
02

4.
03

4.
05

4.
44

4.
46

4.
48

6.
67

6.
68

6.
70

6.
71

7.
05

7.
07

7.
14

7.
18

7.
19

7.
21

7.
25

7.
28

1H NMR (400 MHz) spectrum of 8a in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

17
2.
51

15
4.
39

14
3.
74

13
5.
18

12
9.
08

12
8.
73

12
8.
60

12
8.
47

12
7.
50

12
7.
36

12
6.
41

11
5.
37

77
.0
0

60
.6
7

46
.2
7

41
.0
7

13
.9
8

13C NMR (100 MHz) spectrum of 8a in CDCl3

OH

OEt

O

8a

OH

OEt

O

8a



S8

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
ppm

4.11 2.121.06 1.00

Chloroform-d

2.
95

3.
01

3.
06

4.
29

4.
31

4.
33

6.
97

7.
05

7.
09

7.
11

7.
14

7.
26

7.
27

7.
30

7.
32

7.
34

1H NMR (400 MHz) spectrum of 7a in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

29
.5
7

36
.8
3

40
.5
2

11
6.
96

12
4.
53

12
5.
68

12
7.
44

12
8.
23

12
8.
66

12
9.
00

14
0.
20

15
1.
60

16
7.
46

13C NMR (100 MHz) spectrum of 7a in CDCl3

O O

7a

O O

7a



S9

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
ppm

3.172.212.001.98 1.00

Chloroform-d

2.
33

2.
93

2.
95

2.
99

3.
04

3.
06

4.
26

4.
27

4.
29

6.
82

6.
84

6.
86

6.
92

7.
12

7.
13

7.
23

7.
26

7.
29

7.
31

7.
33

1H NMR (400 MHz) spectrum of 7b in CDCl3

 
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm

Chloroform-d

21
.0
3

37
.1
4

40
.3
4

11
7.
45

12
2.
59

12
5.
36

12
7.
49

12
8.
00

12
9.
03

13
9.
07

14
0.
55

15
1.
55

16
7.
80

13C NMR (100 MHz) spectrum of 7b in CDCl3

O O

7b

Me

O O

7b

Me



S10

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
ppm

3.04 3.002.071.000.960.93

Chloroform-d

7.
36

7.
32

7.
25

7.
16

7.
07

7.
03

7.
01

6.
78

4.
31

4.
29

4.
27

3.
08

3.
04

3.
00

2.
96

2.
25

1H NMR (400 MHz) spectrum of 7c in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d
20
.7
1

37
.1
0

40
.7
2

11
6.
82

12
5.
29

12
7.
49

12
7.
56

12
8.
63

12
9.
08

12
9.
27

13
4.
27

14
0.
50

14
9.
63

16
7.
76

13C NMR (100 MHz) spectrum of 7c in CDCl3

O O

7c

Me

O O

7c

Me



S11

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
ppm

3.022.92 2.061.000.91

Chloroform-d

2.
26

2.
91

2.
97

3.
01

3.
06

4.
25

4.
27

4.
28

6.
76

7.
00

7.
02

7.
07

7.
09

7.
10

7.
11

7.
25

7.
30

7.
32

1H NMR (400 MHz) spectrum of 7d in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.7
2

37
.0
4

40
.1
5

77
.0
0

11
6.
96

12
4.
74

12
8.
49

12
8.
88

12
9.
27

12
9.
53

13
3.
46

13
4.
46

13
8.
98

14
9.
57

16
7.
41

13C NMR (100 MHz) spectrum of 7d in CDCl3

O O

7d

Me

Cl

O O

7d

Me

Cl



S12

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
ppm

3.233.19 2.122.021.38 1.06

Chloroform-d

7.
28

7.
26

7.
24

7.
07

7.
02

7.
00

6.
83

6.
82

6.
79

6.
74

6.
72

6.
68

4.
27

4.
25

4.
23

3.
77

3.
03

3.
01

2.
99

2.
25

1H NMR (400 MHz) spectrum of 7e in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.7
3

37
.0
4

40
.7
2

55
.1
9

77
.0
0

11
2.
52

11
3.
65

11
6.
82

11
9.
74

12
5.
13

12
8.
64

12
9.
30

13
0.
14

13
4.
30

14
2.
08

14
9.
59

16
0.
05

16
7.
81

13C NMR (100 MHz) spectrum of 7e in CDCl3

O

Me

O

OMe
7e

O

Me

O

OMe
7e



S13

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
ppm

3.713.162.97 2.111.00

Chloroform-d

1.
57

2.
95

3.
01

3.
02

3.
07

3.
79

4.
27

4.
29

4.
31

6.
86

6.
88

6.
96

6.
98

7.
05

7.
13

7.
25

7.
27

7.
28

7.
30

1H NMR (400 MHz) spectrum of 7f in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

37
.2
0

39
.9
0

55
.2
9

77
.0
0

11
4.
49

11
7.
09

12
4.
61

12
6.
20

12
8.
27

12
8.
61

13
2.
20

15
1.
66

15
8.
99

16
7.
77

13C NMR (100 MHz) spectrum of 7f in CDCl3

O O

OMe7f

O O

OMe7f



S14

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
ppm

4.07 3.223.12 2.112.03 1.00

Chloroform-d

2.
34

2.
92

2.
97

2.
99

3.
05

3.
78

4.
23

4.
24

4.
26

6.
83

6.
85

6.
89

6.
93

7.
04

7.
07

1H NMR (400 MHz) spectrum of 7g in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

21
.0
5

37
.3
8

39
.5
9

55
.2
7

77
.0
0

11
4.
42

11
7.
45

12
3.
05

12
5.
35

12
7.
97

12
8.
56

13
2.
51

13
9.
00

15
1.
52

15
8.
91

16
8.
00

13C NMR (100 MHz) spectrum of 7g in CDCl3

O O

OMe7g

Me

O O

OMe7g

Me



S15

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
ppm

3.123.002.90 2.031.000.98

Chloroform-d

2.
25

2.
92

2.
98

2.
99

3.
05

3.
79

4.
22

4.
24

4.
25

6.
77

6.
86

6.
88

6.
99

7.
05

7.
08

7.
25

1H NMR (400 MHz) spectrum of 7h in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.7
3

37
.3
0

39
.9
3

55
.2
6

77
.0
0

11
4.
44

11
6.
79

12
5.
74

12
8.
56

12
9.
17

13
2.
42

13
4.
26

14
9.
57

15
8.
92

16
7.
98

13C NMR (100 MHz) spectrum of 7h in CDCl3

O O

OMe7h

Me

O O

OMe7h

Me



S16

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
ppm

6.45 3.312.22 2.212.11 1.00

Chloroform-d

6.
93

6.
88

6.
86

6.
84

6.
82

6.
80

6.
68

6.
66

6.
65

4.
25

4.
23

4.
22

3.
85

3.
81

3.
06

3.
00

2.
99

2.
93

2.
34

1H NMR (400 MHz) spectrum of 7i in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

21
.0
5

37
.3
3

40
.0
2

55
.8
7

77
.0
0

11
0.
51

11
1.
49

11
7.
43

11
9.
71

12
2.
91

12
5.
37

12
7.
95

13
2.
95

13
9.
05

14
8.
40

14
9.
34

15
1.
47

16
7.
98

13C NMR (100 MHz) spectrum of 7i in CDCl3

O

MeO
OMe

Me O

7i

O

MeO
OMe

Me O

7i



S17

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
ppm

3.102.99 2.061.971.07 1.00

Chloroform-d

7.
09

7.
06

7.
01

6.
99

6.
83

6.
81

6.
78

6.
68

6.
66

4.
24

4.
23

4.
21

3.
85

3.
82

3.
06

3.
00

2.
97

2.
93

2.
25

1H NMR (400 MHz) spectrum of 7j in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.7
4

37
.2
6

40
.3
7

55
.8
8

77
.0
0

11
0.
50

11
1.
50

11
6.
78

11
9.
71

12
5.
62

12
8.
55

12
9.
23

13
2.
87

13
4.
30

14
8.
41

14
9.
33

14
9.
53

16
7.
97

13C NMR (100 MHz) spectrum of 7j in CDCl3

O

MeO
OMe

O

7j

Me

O

MeO
OMe

O

7j

Me



S18

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
ppm

6.10 3.403.09 2.302.00 1.00

Chloroform-d

7.
25

6.
93

6.
89

6.
34

4.
24

4.
22

4.
20

3.
82

3.
79

3.
07

3.
05

3.
00

2.
96

2.
35

1H NMR (400 MHz) spectrum of 7k in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

21
.0
7

37
.2
5

40
.7
3

56
.1
2

60
.8
1

77
.0
0

10
4.
51

11
7.
48

12
2.
51

12
5.
45

12
8.
00

13
6.
24

13
9.
22

15
1.
48

15
3.
62

16
7.
85

13C NMR (100 MHz) spectrum of 7k in CDCl3

O

MeO
OMe

OMe

Me O

7k

O

MeO
OMe

OMe

Me O

7k



S19

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
ppm

5.87 3.222.111.951.09 1.000.99

Chloroform-d

7.
10

7.
07

7.
02

7.
00

6.
81

6.
34

4.
23

4.
21

4.
19

3.
83

3.
79

3.
07

3.
01

2.
99

2.
94

2.
27

1H NMR (400 MHz) spectrum of 7l in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.7
5

37
.2
0

41
.1
0

56
.1
2

60
.8
1

77
.0
0

10
4.
51

11
6.
83

12
5.
19

12
8.
59

12
9.
39

13
4.
39

13
6.
17

13
7.
35

14
9.
54

15
3.
64

16
7.
81

13C NMR (100 MHz) spectrum of 7l in CDCl3

O

MeO
OMe

OMe

O

7l

Me

O

MeO
OMe

OMe

O

7l

Me



S20

  
8 7 6 5 4 3 2 1

ppm

3.032.90 1.001.00

Chloroform-d

1.7
6

2.8
2

2.8
6

3.2
7

3.3
1

7.1
2

7.1
8

7.1
8

7.2
0

7.2
4

7.2
9

7.3
1

7.3
1

7.3
3

1H NMR (400 MHz) spectrum of 9a in CDCl3

13
150 100 50

ppm

Chloroform-d

27
.5
2

41
.1
0

43
.7
2

77
.0
0

11
7.
30

12
4.
67

12
6.
14

12
6.
63

12
7.
14

12
8.
70

13
0.
78

14
3.
91

15
1.
19

16
7.
41

C NMR (100 MHz) spectrum of 9a in CDCl3     

O

Me

O

9a

O

Me

O

9a



S21

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
ppm

3.353.031.96 1.011.000.96

Chloroform-d

1.
72

2.
36

2.
78

2.
82

3.
24

3.
28

6.
92

7.
10

7.
12

7.
16

7.
18

7.
18

7.
22

7.
27

7.
28

7.
29

1H NMR (400 MHz) spectrum of 9b in CDCl3

150 100 50
ppm

Chloroform-d

20
.9
6

27
.5
9

40
.7
8

43
.8
7

77
.0
0

11
7.
67

12
5.
41

12
6.
12

12
6.
33

12
7.
05

12
7.
65

12
8.
63

13
9.
01

14
4.
12

15
1.
01

16
7.
70

13C NMR (100 MHz) spectrum of 9b in CDCl3     

O

Me

O

9b

Me

O

Me

O

9b

Me



S22

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
ppm

3.202.912.031.98 1.00 0.99

Chloroform-d

1.
73

2.
34

2.
78

2.
82

3.
23

3.
27

6.
98

7.
00

7.
02

7.
03

7.
17

7.
19

7.
19

7.
28

7.
30

7.
32

1H NMR (400 MHz) spectrum of 9c in CDCl3

150 100 50
ppm

Chloroform-d

20
.9
4

27
.5
1

41
.0
2

43
.8
4

77
.0
0

11
6.
99

12
6.
13

12
6.
92

12
7.
08

12
8.
65

12
9.
17

13
0.
34

13
4.
27

14
4.
00

14
9.
10

16
7.
73

13C NMR (100 MHz) spectrum of 9c in CDCl3     

O

Me

O

9c

Me

O

Me

O

9c

Me



S23

8 7 6 5 4 3 2 1
ppm

3.08 3.053.05 1.02 1.01

Chloroform-d

1.
73

2.
32

2.
79

2.
83

3.
26

3.
30

7.
06

7.
07

7.
17

7.
18

7.
18

7.
22

7.
27

7.
29

7.
29

1H NMR (400 MHz) spectrum of 9d in CDCl3

150 100 50
ppm

Chloroform-d

15
.9
3

27
.6
9

41
.1
1

43
.5
6

77
.0
0

12
4.
10

12
6.
15

12
6.
58

12
7.
06

12
8.
64

13
0.
24

13
0.
55

14
4.
05

14
9.
42

16
7.
66

13C NMR (100 MHz) spectrum of 9d in CDCl3     

O

Me

O
Me

9d

O

Me

O
Me

9d



S24

8 7 6 5 4 3 2 1
ppm

6.12 3.001.001.000.980.94

Chloroform-d

1.
82

2.
91

2.
95

3.
32

3.
36

7.
20

7.
21

7.
22

7.
24

7.
26

7.
28

7.
30

7.
55

7.
63

7.
65

7.
83

8.
27

8.
29

1H NMR (400 MHz) spectrum of 9e in CDCl3

150 100 50
ppm

Chloroform-d

27
.4
1

41
.3
8

44
.2
5

77
.0
0

12
1.
54

12
3.
56

12
4.
25

12
5.
12

12
6.
28

12
6.
82

12
7.
17

12
7.
44

12
8.
73

13
3.
57

14
4.
20

14
6.
12

16
7.
30

13C NMR (100 MHz) spectrum of 9e in CDCl3     

O O

Me
9e

O O

Me
9e



S25

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
ppm

7.17 2.881.77 1.00

Chloroform-d

1.
94

2.
84

2.
88

3.
05

3.
09

7.
10

7.
12

7.
14

7.
25

7.
26

7.
27

7.
28

7.
29

7.
31

7.
78

7.
79

7.
81

1H NMR (400 MHz) spectrum of 9f in CDCl3

150 100 50
ppm

Chloroform-d

24
.7
1

42
.8
5

47
.9
9

77
.0
0

11
7.
81

12
2.
77

12
4.
45

12
5.
79

12
5.
95

12
6.
98

12
8.
83

12
9.
02

13
0.
13

13
0.
40

13
1.
93

14
7.
00

14
9.
87

16
6.
55

13C NMR (100 MHz) spectrum of 9f in CDCl3     

O

Me

O

9f

O

Me

O

9f



S26

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
ppm

3.052.84 1.00 1.00

Chloroform-d

1.
72

2.
80

2.
84

3.
21

3.
24

7.
08

7.
09

7.
10

7.
11

7.
19

7.
21

7.
21

7.
24

7.
26

1H NMR (400 MHz) spectrum of 9g in CDCl3

150 100 50
ppm

Chloroform-d

27
.4
8

40
.8
0

43
.6
0

77
.0
0

11
7.
42

12
4.
85

12
6.
41

12
7.
62

12
8.
83

13
0.
20

13
3.
10

14
2.
48

15
1.
07

16
7.
17

13C NMR (100 MHz) spectrum of 9g in CDCl3     

O

Me

O

9g
Cl

O

Me

O

9g
Cl



S27

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
ppm

2.982.95 2.881.031.00

Chloroform-d

1.
69

2.
36

2.
77

2.
81

3.
18

3.
22

6.
91

6.
99

7.
07

7.
08

7.
09

7.
09

7.
23

7.
23

7.
25

7.
25

1H NMR (400 MHz) spectrum of 9h in CDCl3

150 100 50
ppm

Chloroform-d

20
.9
9

27
.5
8

40
.5
6

43
.8
5

77
.0
0

11
7.
85

12
5.
58

12
6.
15

12
7.
14

12
7.
64

12
8.
81

13
3.
05

13
9.
37

14
2.
78

15
1.
00

16
7.
36

13C NMR (100 MHz) spectrum of 9h in CDCl3 

O

Me

O

9h

Me

Cl

O

Me

O

9h

Me

Cl



S28

    

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
ppm

3.022.92 2.921.021.00

Chloroform-d

1.
72

2.
35

2.
78

2.
82

3.
18

3.
22

6.
99

7.
00

7.
01

7.
09

7.
12

7.
14

7.
26

7.
26

7.
28

1H NMR (400 MHz) spectrum of 9i in CDCl3

150 100 50
ppm

Chloroform-d

20
.9
7

27
.5
1

40
.8
0

43
.8
2

77
.0
0

11
7.
18

12
6.
74

12
7.
68

12
8.
84

12
9.
47

12
9.
85

13
3.
08

13
4.
49

14
2.
64

14
9.
07

16
7.
36

13C NMR (100 MHz) spectrum of 9i in CDCl3     

O

Me

O

9i

Me

Cl

O

Me

O

9i

Me

Cl



S29

8 7 6 5 4 3 2 1
ppm

3.92 2.96 2.961.00 0.97

Chloroform-d

1.
70

2.
31

2.
78

2.
82

3.
20

3.
24

7.
06

7.
06

7.
08

7.
09

7.
10

7.
11

7.
24

7.
25

7.
26

1H NMR (400 MHz) spectrum of 9j in CDCl3

150 100 50
ppm

Chloroform-d

15
.9
3

27
.6
9

40
.8
8

43
.5
2

77
.0
0

12
3.
91

12
4.
26

12
6.
81

12
7.
67

12
8.
81

13
0.
04

13
0.
52

13
3.
05

14
2.
68

14
9.
38

16
7.
32

13C NMR (100 MHz) spectrum of 9j in CDCl3     

O

Me

O
Me

Cl
9j

O

Me

O
Me

Cl
9j



S30

8 7 6 5 4 3 2 1
ppm

3.34 2.871.00 0.990.890.84

Chloroform-d

1.
81

2.
92

2.
96

3.
27

3.
31

7.
12

7.
15

7.
25

7.
26

7.
27

7.
28

7.
56

7.
57

7.
65

7.
67

7.
83

7.
84

8.
27

8.
29

1H NMR (400 MHz) spectrum of 9k in CDCl3

150 100 50
ppm

Chloroform-d

27
.4
5

41
.1
5

44
.2
2

77
.0
0

12
1.
57

12
3.
24

12
3.
75

12
4.
48

12
6.
88

12
7.
02

12
7.
49

12
7.
79

12
8.
91

13
3.
69

14
2.
83

14
6.
18

16
6.
97

13C NMR (100 MHz) spectrum of 9k in CDCl3     

O

Me

O

Cl

9k

O

Me

O

Cl

9k



S31

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
ppm

4.03 3.072.08 1.00

Chloroform-d

1.
93

2.
82

2.
86

2.
99

3.
02

7.
13

7.
14

7.
19

7.
21

7.
27

7.
29

7.
29

7.
31

7.
32

7.
81

7.
83

1H NMR (400 MHz) spectrum of 9l in CDCl3

150 100 50
ppm

Chloroform-d

24
.7
4

42
.5
6

47
.8
4

77
.0
0

11
7.
80

12
2.
03

12
4.
56

12
5.
67

12
6.
03

12
7.
37

12
8.
96

12
9.
16

13
0.
13

13
0.
34

13
1.
90

13
2.
85

14
5.
54

14
9.
83

16
6.
18

13C NMR (100 MHz) spectrum of 9l in CDCl3     

O

Me

O

9l
Cl

O

Me

O

9l
Cl



S32

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
ppm

3.173.163.00 1.071.06

Chloroform-d

1.
72

2.
30

2.
78

2.
82

3.
24

3.
28

7.
04

7.
06

7.
08

7.
09

7.
10

7.
11

7.
16

7.
21

7.
23

7.
31

1H NMR (400 MHz) spectrum of 9m in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.8
5

27
.5
3

40
.7
8

43
.7
6

77
.0
0

11
5.
26

11
7.
28

12
4.
66

12
6.
05

12
6.
60

12
8.
63

12
9.
37

12
9.
57

13
0.
99

13
6.
83

14
0.
88

15
1.
13

16
7.
69

13C NMR (100 MHz) spectrum of 9m in CDCl3     

O O

Me

Me

9m

O O

Me

Me

9m



S33

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
ppm

6.375.29 3.081.101.03 1.00

Chloroform-d

7.
12

7.
07

7.
04

6.
99

6.
97

6.
91

3.
26

3.
22

2.
80

2.
76

2.
36

2.
30

1.
70

1H NMR (400 MHz) spectrum of 9n in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.7
6

20
.9
0

27
.5
3

40
.4
2

43
.8
6

77
.0
0

11
7.
57

12
5.
33

12
5.
96

12
6.
25

12
7.
83

12
9.
26

13
6.
62

13
8.
83

14
1.
09

15
0.
94

16
7.
80

13C NMR (100 MHz) spectrum of 9n in CDCl3     

O

Me

O

9n

Me

Me

O

Me

O

9n

Me

Me



S34

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
ppm

6.154.86 3.391.021.00

Chloroform-d

7.
11

7.
07

7.
05

6.
97

3.
25

3.
21

2.
80

2.
76

2.
33

2.
30

1.
71

1H NMR (400 MHz) spectrum of 9o in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

20
.8
3

20
.9
4

27
.5
2

40
.7
2

43
.9
1

77
.0
0

11
6.
96

12
6.
03

12
6.
89

12
9.
08

12
9.
33

13
0.
57

13
4.
22

13
6.
72

14
1.
01

14
9.
08

16
7.
87

13C NMR (100 MHz) spectrum of 9o in CDCl3     

O

Me

O

9o

Me

Me

O

Me

O

9o

Me

Me



S35

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
ppm

4.16 3.503.202.301.10 1.061.00

Chloroform-d

0.
86

0.
88

0.
90

2.
06

2.
10

2.
14

2.
34

2.
79

2.
83

3.
23

3.
27

6.
88

6.
98

7.
00

7.
16

7.
19

7.
20

7.
25

7.
27

7.
29

1H NMR (400 MHz) spectrum of 9p in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

8.
80

20
.9
1

32
.0
8

39
.7
6

44
.4
6

77
.0
0

11
7.
91

12
5.
04

12
6.
01

12
6.
58

12
6.
73

12
6.
84

12
8.
52

13
8.
79

14
3.
14

15
1.
40

16
8.
33

13C NMR (100 MHz) spectrum of 9p in CDCl3

O

Et

O

9p

Me

O

Et

O

9p

Me



S36

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
ppm

5.26 3.313.072.201.041.041.00

Chloroform-d

0.
88

0.
90

0.
91

2.
10

2.
13

2.
36

2.
79

2.
83

3.
23

3.
27

6.
95

6.
97

7.
08

7.
10

7.
17

7.
19

7.
22

7.
27

7.
29

7.
30

1H NMR (400 MHz) spectrum of 9q in CDCl3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

8.
82

21
.0
5

32
.0
6

39
.7
2

44
.7
1

77
.0
0

11
7.
25

12
6.
66

12
6.
92

12
7.
29

12
8.
57

12
8.
84

12
9.
02

13
3.
86

14
2.
99

14
9.
51

16
8.
36

13C NMR (100 MHz) spectrum of 9q in CDCl3

O

Et

O

9q

Me

O

Et

O

9q

Me



S37

8 7 6 5 4 3 2 1
ppm

3.332.09 1.00

Chloroform-d

2.
43

6.
29

7.
25

7.
29

7.
31

7.
32

7.
34

7.
51

7.
52

7.
59

7.
59

7.
61

1H NMR (400 MHz) spectrum of 10a in CDCl3

150 100 50
ppm

Chloroform-d

18
.6
0

77
.0
0

77
.2
0

11
5.
12

11
7.
08

11
9.
96

12
4.
18

12
4.
53

13
1.
74

15
2.
31

15
3.
52

16
0.
77

13C NMR (100 MHz) spectrum of 10a in CDCl3

O

Me

O

10a

O

Me

O

10a



S38

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
ppm

6.582.161.07 1.00

Chloroform-d

2.
37

2.
40

6.
17

7.
06

7.
07

7.
42

7.
44

1H NMR (400 MHz) spectrum of 10b in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

18
.4
9

21
.4
8

11
3.
84

11
7.
04

11
7.
45

12
4.
18

12
5.
26

14
2.
81

15
2.
38

15
3.
45

16
1.
01

13C NMR (100 MHz) spectrum of 10b in CDCl3

O

Me

OMe

10b

O

Me

OMe

10b



S39

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
ppm

6.612.21 1.00

Chloroform-d

2.
40

6.
23

7.
17

7.
19

7.
29

7.
31

7.
35

1H NMR (400 MHz) spectrum of 10c in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

18
.5
7

20
.8
9

77
.0
0

11
4.
89

11
6.
68

11
9.
57

12
4.
37

13
2.
63

13
3.
78

15
1.
51

15
2.
31

16
1.
02

13C NMR (100 MHz) spectrum of 10c in CDCl3

O O

Me
Me

10c

O O

Me
Me

10c



S40

8 7 6 5 4 3 2 1
ppm

5.38 3.011.011.00

Chloroform-d

1.
78

2.
84

2.
88

3.
30

3.
34

7.
22

7.
24

7.
24

7.
30

7.
32

7.
36

7.
42

7.
51

7.
52

1H NMR (400 MHz) spectrum of 11a in CDCl3

150 100 50
ppm

27
.8
2

41
.4
4

43
.5
2

77
.0
6

12
5.
91

12
6.
28

12
7.
25

12
7.
60

12
8.
26

12
8.
79

12
9.
63

13
0.
37

13
1.
55

14
3.
97

14
7.
97

16
7.
23

13C NMR (100 MHz) spectrum of 11a in CDCl3     

O

Me

O
Ph

11a

O

Me

O
Ph

11a



S41

8 7 6 5 4 3 2 1
ppm

5.49 3.062.51 1.021.00

Chloroform-d

1.
77

2.
83

2.
87

3.
29

3.
33

7.
21

7.
22

7.
23

7.
24

7.
29

7.
31

7.
41

7.
50

7.
50

1H NMR (400 MHz) spectrum of 11b in CDCl3

150 100 50
ppm

Chloroform-d

27
.7
5

41
.3
8

43
.4
4

77
.0
0

11
5.
79

12
0.
75

12
4.
50

12
5.
85

12
6.
22

12
7.
19

12
7.
54

12
8.
20

12
8.
73

12
9.
56

13
0.
31

13
1.
49

13
6.
55

14
3.
91

14
7.
90

16
7.
18

13C NMR (100 MHz) spectrum of 11b in CDCl3

O

Me

O
Ph

Cl
11b

O

Me

O
Ph

Cl
11b



S42

8 7 6 5 4 3 2 1
ppm

6.29 3.03 3.002.022.020.86 0.83

Chloroform-d

0.
96

0.
98

1.
00

1.
88

3.
12

3.
87

3.
88

3.
90

3.
92

5.
30

6.
86

6.
88

7.
10

7.
22

7.
24

7.
25

7.
26

7.
28

7.
44

7.
44

7.
46

1H NMR (400 MHz) spectrum of 12a in CDCl3

150 100 50
ppm

Chloroform-d

13
.8
8

28
.4
8

44
.9
8

46
.7
7

60
.0
3

77
.0
0

11
5.
34

12
6.
00

12
6.
98

12
7.
34

12
7.
70

12
7.
99

12
8.
93

12
9.
06

12
9.
13

13
7.
39

14
0.
49

14
8.
52

15
0.
60

17
1.
45

13C NMR (100 MHz) spectrum of 12a in CDCl3

COOEt
Me

Ph

OH
12a

COOEt
Me

Ph

OH
12a



S43

8 7 6 5 4 3 2 1
ppm

4.84 3.07 3.002.062.000.91 0.86

Chloroform-d

0.
99

1.
01

1.
03

1.
86

3.
10

3.
88

3.
90

3.
92

3.
94

5.
48

6.
84

6.
87

7.
02

7.
07

7.
08

7.
16

7.
19

7.
23

7.
25

7.
44

7.
46

1H NMR (400 MHz) spectrum of 12b in CDCl3

150 100 50
ppm

Chloroform-d

13
.8
5

28
.4
4

44
.6
5

46
.6
2

60
.1
5

77
.0
0

11
5.
48

12
7.
54

12
7.
68

12
8.
03

12
8.
51

12
8.
80

12
9.
05

13
7.
29

14
0.
01

14
6.
93

15
0.
81

17
1.
20

13C NMR (100 MHz) spectrum of 12b in CDCl3

COOEt
Me

Ph

OH
12b

Cl

COOEt
Me

Ph

OH
12b

Cl



S44

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
ppm

4.74 2.452.161.07 1.031.00

Chloroform-d

1.
67

1.
72

1.
74

1.
79

1.
80

1.
93

1.
95

1.
96

2.
86

2.
88

2.
89

2.
93

2.
97

3.
18

3.
22

6.
63

6.
65

6.
97

6.
99

7.
04

7.
11

7.
16

7.
18

7.
19

7.
23

7.
25

7.
26

1H NMR (400 MHz) spectrum of 13a in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

18
.6
2

29
.9
9

35
.9
9

41
.2
2

43
.3
8

76
.6
8

77
.0
0

77
.3
1

11
6.
99

12
4.
26

12
6.
51

12
7.
09

12
8.
09

12
8.
27

12
8.
56

12
9.
62

13
2.
39

13
7.
93

13
8.
45

15
0.
82

16
7.
77

13C NMR (100 MHz) spectrum of 13a in CDCl3     

OO

13a

OO

13a



S45

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
ppm

3.383.193.12 2.181.061.00 1.00

Chloroform-d

1.
62

1.
71

1.
74

1.
76

1.
77

1.
78

1.
81

1.
91

1.
92

1.
94

2.
32

2.
85

2.
87

2.
89

2.
91

2.
95

3.
15

3.
19

6.
51

6.
53

6.
79

6.
81

6.
91

7.
04

7.
06

7.
13

7.
13

7.
19

7.
20

7.
22

7.
25

1H NMR (400 MHz) spectrum of 13b in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

16
7.
98

15
0.
67

13
8.
55

13
8.
39

13
8.
15

12
9.
55

12
9.
33

12
8.
27

12
8.
06

12
6.
98

12
6.
44

12
5.
00

11
7.
36

77
.3
1

77
.0
0

76
.6
8

43
.5
2

40
.9
1

36
.0
7

29
.9
8

20
.9
1

18
.6
3

13C NMR (100 MHz) spectrum of 13b in CDCl3     

OO

13b

Me

OO

13b

Me



S46

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
ppm

3.60 3.36 3.11 2.331.111.00

Chloroform-d

7.
25

7.
22

7.
20

7.
16

7.
14

7.
06

7.
04

7.
02

6.
99

6.
97

6.
43

3.
17

3.
13

2.
94

2.
90

2.
90

2.
89

2.
88

2.
87

2.
18

1.
94

1.
93

1.
91

1.
82

1.
80

1.
79

1.
77

1.
75

1.
74

1H NMR (400 MHz) spectrum of 13c in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

18
.6
8

20
.8
5

30
.0
4

36
.0
6

41
.2
6

43
.5
8

76
.6
8

77
.0
0

77
.2
0

77
.3
1

11
6.
76

12
6.
50

12
7.
03

12
8.
21

12
8.
69

12
8.
81

12
9.
58

13
2.
07

13
3.
91

13
8.
15

13
8.
39

14
8.
89

16
7.
92

13C NMR (100 MHz) spectrum of 13c in CDCl3     

OO

13c

Me

OO

13c

Me



S47

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
ppm

5.29 3.08 3.07 2.352.301.04 1.031.00

Chloroform-d

1.
74

1.
75

1.
77

1.
78

1.
84

1.
92

1.
93

1.
94

1.
96

2.
35

2.
86

2.
87

2.
89

2.
91

2.
94

3.
18

3.
22

6.
44

6.
46

6.
85

6.
87

6.
89

7.
04

7.
09

7.
13

7.
15

7.
19

7.
22

7.
25

1H NMR (400 MHz) spectrum of 13d in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

15
.9
3

18
.6
3

30
.0
1

35
.8
5

41
.2
4

43
.3
5

76
.6
8

77
.0
0

77
.3
1

12
3.
64

12
6.
21

12
6.
42

12
6.
99

12
8.
10

12
9.
56

12
9.
78

13
2.
17

13
8.
18

13
8.
39

14
9.
07

16
7.
90

13C NMR (100 MHz) spectrum of 13d in CDCl3     

OO

13d

Me

OO

13d

Me



S48

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
ppm

6.693.633.202.492.18 1.191.051.04

Chloroform-d

1.
25

1.
98

2.
00

2.
02

2.
04

2.
09

2.
11

2.
12

2.
23

2.
23

2.
24

2.
96

2.
97

3.
00

3.
02

3.
03

3.
05

3.
29

3.
33

6.
76

6.
78

6.
95

7.
08

7.
13

7.
15

7.
17

7.
21

7.
23

7.
27

7.
28

7.
30

7.
77

7.
79

7.
80

1H NMR (400 MHz) spectrum of 13e in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

18
.8
2

29
.6
7

33
.4
3

42
.3
7

44
.4
7

76
.6
8

77
.0
0

77
.3
2

11
7.
68

12
4.
35

12
5.
58

12
5.
85

12
6.
74

12
6.
95

12
8.
33

12
8.
92

12
9.
55

13
0.
07

13
2.
10

13
5.
99

14
1.
78

15
0.
13

16
6.
73

13C NMR (100 MHz) spectrum of 13e in CDCl3     

OO

13e

OO

13e



S49

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
ppm

3.283.09 2.742.151.05 1.00

Chloroform-d

1.
67

1.
72

1.
76

1.
80

1.
88

1.
89

1.
91

2.
23

2.
32

2.
79

2.
82

2.
83

2.
89

2.
93

3.
16

3.
20

6.
51

6.
53

6.
79

6.
81

6.
85

6.
91

7.
00

7.
02

7.
06

7.
08

7.
25

1H NMR (400 MHz) spectrum of 13f in CDCl3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Chloroform-d

18
.7
3

20
.9
4

21
.1
1

29
.6
1

36
.1
9

40
.8
6

43
.5
5

76
.6
9

77
.0
0

77
.2
0

77
.3
2

11
7.
34

12
4.
99

12
8.
00

12
8.
35

12
8.
41

12
9.
43

13
5.
33

13
5.
88

13
7.
84

13
8.
49

15
0.
66

16
8.
13

13C NMR (100 MHz) spectrum of 13f in CDCl3     

OO

13f

Me

Me

OO

13f

Me

Me


