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1. General information 

 

NMR spectra were acquired on commercial instruments (500 MHz) at room temperature 

(except where indicated otherwise). Chemical shifts are quoted in parts per million (ppm) 

relative to TMS for 
1
H and CDCl3 for 

13
C NMR. Coupling constants J are reported in Hertz (Hz). 

IR spectra were obtained using a FTIR commercial instrument and reported in reciprocal 

centimeters (cm
-1

). HRMS mass spectra were recorded on a magnetic sector mass 

spectrometer, equipped with an electron impact (EI) ion source and the EBE double focusing 

geometry mass analyzer or on mass spectrometer equipped with an electrospray ion source 

and q-TOF type mass analyzer. Optical rotations were measured at 23 °C using commercial 

digital polarimeter. Thin-layer chromatography was carried out on precoated silica gel 

(Kieselgel 60 F254, 0.2 mm layer thickness). Visualization of the developed chromatogram 

was done either by UV absorbance or by spraying with cerium molybdate water solution or 

ninhidrine ethanol solution. Flash column chromatography was performed using silica gel 

(Kieselgel 230–400 mesh). All air and moisture sensitive reactions were carried out under an 

argon atmosphere in a flame-dried glassware using anhydrous solvents. Most reagents were 

obtained from commercial suppliers and were used without further purification, unless 

otherwise noted. THF was distilled from Na and benzophenone, dichloromethane and 

toluene were distilled from CaH2. 
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1
H-NMR and 
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C-NMR spectra for all products 

222



7-H1.ESP

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)

18.213.102.882.871.101.131.302.933.211.121.901.000.901.060.97

1.
04

1.
05

2.
12

2.
23

2.
69

2.
70

2.
72

2.
72

2.
90

2.
91

2.
92

2.
93

2.
95

3.
21

3.
22

3.
23

3.
24

3.
25

3.
80

3.
86

4.
34

4.
35

4.
35

4.
36

4.
36

4.
37

4.
37

4.
44

5.
39

5.
40

5.
71

5.
72

5.
73

6.
57

6.
74

N
MeO

MeO

O

OTIPS
OAcAcO

33

Grzesiek
Typewritten Text

Grzesiek
Typewritten Text
7



7-C13.ESP

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

11
.9

4

17
.8

3
20

.6
5

20
.8

6

27
.4

9

35
.2

0

52
.0

1
55

.7
2

55
.9

0
57

.5
9

74
.1

6
76

.7
8

76
.9

9
77

.2
0

78
.6

5
80

.8
1

86
.2

0

10
7.

86

11
1.

52

12
4.

57
12

7.
03

14
8.

30
14

8.
97

16
4.

55

16
9.

75
17

0.
19

N
MeO

MeO

O

OTIPS
OAcAcO

44

Grzesiek
Typewritten Text
7



7-DEPT.ESP

115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
Chemical Shift (ppm)

11
.9

4

17
.8

3
20

.6
6

20
.8

6

27
.4

9

35
.2

0

52
.0

1

55
.7

2
55

.9
0

74
.1

6

78
.6

5

10
7.

86

11
1.

52

N
MeO

MeO

O

OTIPS
OAcAcO

55

Grzesiek
Typewritten Text
7



8-H1.ESP

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)

18.163.281.101.191.170.963.033.041.261.821.031.000.971.021.02

1.
06

1.
07

1.
11

1.
13

1.
13

1.
14

1.
14

1.
15

1.
16

2.
63

2.
64

2.
66

2.
67

2.
92

2.
94

2.
96

2.
98

2.
99

3.
07

3.
09

3.
10

3.
22

3.
23

3.
82

3.
86

4.
33

4.
34

4.
35

4.
37

4.
38

4.
38

4.
39

4.
52

4.
52

4.
53

4.
87

4.
88

5.
31

6.
54

6.
60

N
MeO

MeO

O

OHO
TIPSO

66

Grzesiek
Typewritten Text
8 (catalysed with AgNO  )

Grzesiek
Typewritten Text
3



8-H1.esp

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)

28.131.351.321.177.212.690.910.960.841.000.97

0.
00

1.
06

1.
07

1.
10

1.
11

1.
13

1.
13

1.
14

1.
15

1.
16

1.
56

2.
63

2.
64

2.
67

2.
67

2.
95

2.
96

3.
10

3.
10

3.
82

3.
83

3.
84

3.
85

3.
86

3.
87

3.
90

3.
91

4.
34

4.
37

4.
38

4.
38

4.
51

4.
51

4.
86

4.
87

5.
00

5.
31

6.
54

6.
60

N
MeO

MeO

O

OHO
TIPSO

77

Grzesiek
Typewritten Text
8 (catalysed with Pd(OAc)  )

Grzesiek
Typewritten Text
2



8-C13.ESP

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

11
.8

7

17
.9

0
17

.9
3

27
.5

5

36
.6

6

55
.9

1
55

.9
5

58
.9

7

72
.5

3
76

.7
4

76
.9

9
77

.2
5

77
.6

5

92
.6

7

10
2.

64

10
8.

42
11

1.
09

12
4.

74

12
9.

77

14
8.

49
14

8.
63

16
0.

32

17
0.

55

N
MeO

MeO

O

OH
O

TIPSO

88

Grzesiek
Typewritten Text
8 (catalysed with AgNO  )

Grzesiek
Typewritten Text
3



8-DEPT.ESP

115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
Chemical Shift (ppm)

11
.8

7

17
.9

0

27
.5

6

36
.6

6

55
.9

1

58
.9

7

77
.6

5

92
.6

7

10
2.

64

10
8.

42

11
1.

09

N
MeO

MeO

O

OH
O

TIPSO

99

Grzesiek
Typewritten Text
8 (catalysed with AgNO  )

Grzesiek
Typewritten Text
3



9-H1.esp

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)

17.383.162.101.051.130.901.161.054.002.921.050.981.070.950.991.00

1.
06

1.
07

1.
09

1.
10

1.
11

1.
11

1.
12

1.
13

1.
19

1.
68

2.
31

2.
32

2.
32

2.
34

2.
35

2.
69

2.
69

2.
71

2.
71

2.
72

2.
97

2.
98

3.
02

3.
02

3.
21

3.
21

3.
78

3.
80

3.
80

3.
83

3.
84

3.
85

3.
86

3.
88

4.
18

4.
19

4.
20

4.
49

4.
54

4.
55

4.
55

4.
58

4.
59

6.
58

6.
73

7.
26

N
MeO

MeO

O

OH
O

TIPSO

1010

Grzesiek
Typewritten Text
9 (hydrogenation in ethanol)



9-C13.esp

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

11
.9

0

17
.9

3

27
.1

0

36
.5

9

44
.0

4

55
.9

1
56

.1
4

64
.9

7

69
.9

7

76
.7

8
76

.9
9

77
.2

0

83
.1

0

90
.9

2

10
6.

77

11
1.

51

12
4.

84

13
1.

41

14
8.

31
14

8.
40

17
1.

38

N
MeO

MeO

O

OH
O

TIPSO

1111

Grzesiek
Typewritten Text
9 (hydrogenation in ethanol)



10-H1.ESP

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)

19.841.091.111.081.121.132.932.921.061.061.061.101.011.001.011.021.02

0.
91

1.
01

1.
02

1.
03

1.
03

1.
04

1.
05

1.
06

1.
07

1.
86

1.
87

1.
88

1.
89

1.
98

2.
00

2.
00

2.
11

2.
13

2.
13

2.
15

2.
54

2.
55

2.
64

2.
66

2.
67

2.
68

3.
31

3.
39

3.
63

3.
64

3.
65

3.
66

3.
73

3.
74

3.
83

3.
83

3.
85

3.
85

4.
18

4.
19

4.
20

4.
21

4.
60

4.
82

4.
83

4.
87

4.
88

6.
04

6.
71

N
MeO

MeO

O

OHO
TIPSO

1212

Grzesiek
Typewritten Text
10 (hydrogenation in toluene)



10 EtOH.esp

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)

22.000.930.990.990.991.003.013.030.940.981.021.010.930.940.850.960.92

1.
03

1.
06

1.
09

1.
09

1.
17

1.
92

1.
93

1.
94

1.
95

2.
04

2.
06

2.
07

2.
15

2.
17

2.
18

2.
20

2.
60

2.
60

2.
62

2.
72

2.
72

2.
73

3.
37

3.
45

3.
68

3.
69

3.
71

3.
71

3.
79

3.
80

3.
88

3.
88

3.
90

3.
91

4.
23

4.
24

4.
26

4.
68

4.
92

4.
93

5.
22

6.
11

6.
77

N
MeO

MeO

O

OH
O

TIPSO

1313

Grzesiek
Typewritten Text
10 (hydrogenation in ethanol)



10-C13.ESP

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

11
.9

3

17
.9

8

27
.1

9

36
.5

6

43
.9

9

55
.8

9
56

.0
6

63
.8

1

70
.9

3
75

.5
6

76
.7

6
77

.0
1

77
.2

6
79

.8
2

90
.4

8

10
7.

41

11
1.

23

12
5.

27

13
0.

64

14
8.

34
14

8.
47

17
2.

88

N
MeO

MeO

O

OH
O

TIPSO

1414

Grzesiek
Typewritten Text
10 (hydrogenation in toluene)



10-DEPT.ESP

115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
Chemical Shift (ppm)

11
.9

3

17
.9

7

27
.1

9

36
.5

6

43
.9

9

55
.8

9
56

.0
6

63
.8

1

75
.5

6

79
.8

2

90
.4

8

10
7.

41

11
1.

23

N
MeO

MeO

O

OH
O

TIPSO

1515

Grzesiek
Typewritten Text
10 (hydrogenation in toluene)



11-H1.ESP

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)

25.111.061.151.101.121.173.293.651.221.241.131.141.000.870.921.040.910.860.90

1.
08

1.
09

1.
12

1.
13

1.
15

1.
16

1.
18

1.
20

1.
22

2.
33

2.
35

2.
41

2.
42

2.
43

2.
44

2.
68

2.
69

2.
71

2.
72

3.
09

3.
17

3.
19

3.
20

3.
84

3.
87

3.
93

3.
94

3.
95

3.
96

4.
03

4.
04

4.
05

4.
06

4.
22

4.
45

4.
47

4.
48

4.
81

6.
11

6.
58

6.
60

6.
67

7.
03

7.
26

7.
52

8.
28

N
MeO

MeO

O

O
O

TIPSO
S

N
N

1616

Grzesiek
Typewritten Text
11



11-C13.esp

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

11
.9

6

17
.9

7

27
.0

9

36
.9

5

43
.6

5

55
.9

6
56

.1
4

63
.6

0

71
.4

6

76
.7

5
77

.0
1

77
.2

6
80

.4
2

83
.1

9

87
.7

2

10
7.

20

11
1.

51

11
8.

47

12
5.

52
12

9.
32

12
9.

38

13
6.

35

14
8.

74
14

8.
83

16
6.

35

18
1.

63

N
MeO

MeO

O

O
O

TIPSO

S

N

N

1717

Grzesiek
Typewritten Text
11



11-DEPT.esp

135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
Chemical Shift (ppm)

11
.9

6

17
.9

8
18

.0
0

27
.0

9

36
.9

5

43
.6

5

55
.9

6
56

.1
4

63
.5

9

80
.4

1

83
.2

0

87
.7

2

10
7.

19

11
1.

49

11
8.

47

12
9.

31

N
MeO

MeO

O

O
O

TIPSO

S

N

N

1818

Grzesiek
Typewritten Text
11



12-H1.ESP

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)

22.611.031.022.050.930.980.957.030.930.890.970.921.011.00

1.
07

1.
08

1.
09

2.
23

2.
23

2.
25

2.
30

2.
31

2.
57

2.
58

2.
59

2.
61

2.
62

2.
70

2.
71

2.
73

2.
97

3.
07

3.
09

3.
09

3.
11

3.
85

3.
86

3.
88

3.
89

3.
96

3.
97

3.
98

3.
99

4.
13

4.
14

4.
16

4.
40

4.
41

4.
42

4.
77

4.
79

6.
54

6.
73

N
MeO

MeO

O

O
TIPSO

1919

Grzesiek
Typewritten Text
12 (from 13)



12-H1.esp

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)

22.190.971.002.171.091.271.156.250.840.920.920.980.820.900.93

TMS

-0
.0

1

1.
05

1.
05

1.
06

1.
07

1.
07

1.
09

1.
10

1.
12

1.
55

2.
19

2.
21

2.
22

2.
23

2.
29

2.
30

2.
31

2.
56

2.
59

2.
60

2.
69

2.
70

2.
72

2.
73

2.
96

3.
05

3.
07

3.
08

3.
10

3.
82

3.
84

3.
84

3.
86

3.
87

3.
95

3.
96

3.
97

3.
97

4.
13

4.
15

4.
39

4.
40

4.
41

4.
42

4.
76

4.
76

4.
77

4.
78

6.
53

6.
72

N
MeO

MeO

O

O
TIPSO

2020

Grzesiek
Typewritten Text
12 (from 11)



12-C13.ESP

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

11
.9

6

17
.9

8

27
.3

9

36
.0

9
39

.0
5

44
.0

6

55
.9

2
56

.0
8

63
.8

4

73
.2

3
76

.7
5

77
.0

1
77

.2
6

79
.2

4
82

.6
2

10
7.

61

11
1.

52

12
6.

33

12
9.

74

14
8.

33
14

8.
41

17
2.

93

N
MeO

MeO

O

O
TIPSO

2121

Grzesiek
Typewritten Text
12



12-DEPT.ESP

115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
Chemical Shift (ppm)

11
.9

7

17
.9

9

27
.3

9

36
.0

9

39
.0

5

44
.0

6

55
.9

2
56

.0
8

63
.8

4

79
.2

5

82
.6

3

10
7.

61

11
1.

52

N
MeO

MeO

O

O
TIPSO

2222

Grzesiek
Typewritten Text
12



13-H1.ESP

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)

18.021.401.141.041.071.161.135.091.041.091.071.071.051.081.041.05

1.
06

1.
06

1.
07

1.
08

2.
31

2.
32

2.
33

2.
41

2.
42

2.
43

2.
59

2.
60

2.
62

2.
63

2.
98

2.
99

3.
06

3.
07

3.
08

3.
09

3.
10

3.
84

3.
88

3.
89

3.
90

3.
90

4.
01

4.
02

4.
03

4.
04

4.
17

4.
41

4.
42

4.
43

4.
51

4.
52

4.
79

4.
80

6.
53

6.
71

N
MeO

MeO

O

IO
TIPSO

23

Grzesiek
Typewritten Text
13



13-C13.ESP

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

11
.9

6
12

.2
9

17
.6

8
18

.0
1

18
.0

2

26
.5

9
27

.2
8

37
.3

0

43
.6

7

55
.9

4
56

.0
8

63
.3

4

72
.8

5
76

.7
5

77
.0

0
77

.2
5

80
.2

8
81

.4
9

10
7.

56

11
1.

54

12
6.

15
12

8.
73

14
8.

48
14

8.
67

17
0.

93

N
MeO

MeO

O

IO
TIPSO

24

Grzesiek
Typewritten Text
13



13-DEPT.ESP

115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
Chemical Shift (ppm)

11
.9

7
12

.2
8

17
.6

8
18

.0
0

18
.0

2

26
.5

9
27

.2
8

37
.3

0

43
.6

6

55
.9

5
56

.0
7

63
.3

3

80
.2

7
81

.4
9

10
7.

56

11
1.

55

N
MeO

MeO

O

IO
TIPSO

25

Grzesiek
Typewritten Text
13



14-H1.ESP

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)

22.672.331.061.071.051.951.023.203.031.011.001.011.001.00

1.
02

1.
03

1.
03

1.
04

1.
06

1.
08

1.
09

1.
09

2.
06

2.
07

2.
09

2.
10

2.
11

2.
12

2.
13

2.
60

2.
61

2.
63

2.
64

2.
93

2.
94

3.
09

3.
10

3.
12

3.
13

3.
14

3.
44

3.
45

3.
46

3.
51

3.
53

3.
54

3.
84

3.
88

4.
40

4.
41

4.
43

4.
44

6.
10

6.
11

6.
59

6.
74

7.
26

7.
48

7.
49

N
MeO

MeO

O

OH
TIPSO

2626

Grzesiek
Typewritten Text
14



14-C13.esp

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

11
.8

5

17
.9

1

28
.9

0

34
.7

5

42
.2

8

55
.8

9
56

.2
0

67
.4

8
67

.5
3

76
.7

5
77

.0
0

77
.2

6

10
9.

36
11

2.
10

12
4.

59
12

5.
21

12
9.

10

14
7.

83
14

8.
24

15
3.

27

17
1.

73

N
MeO

MeO

O

OH
TIPSO

2727

Grzesiek
Typewritten Text
14



14-DEPT.esp

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

11
.8

6

17
.9

2

28
.9

0

34
.7

5

42
.2

8

55
.8

9
56

.2
1

67
.5

3
67

.5
8

10
9.

35
11

2.
10

12
4.

60

15
3.

26

N
MeO

MeO

O

OH
TIPSO

2828

Grzesiek
Typewritten Text
14



17-H1.ESP

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)

2.611.071.042.091.081.101.101.053.072.991.041.041.041.001.010.99

1.
90

2.
14

2.
16

2.
16

2.
18

2.
31

2.
31

2.
33

2.
59

2.
59

2.
62

2.
63

2.
72

2.
73

2.
76

2.
77

3.
07

3.
08

3.
70

3.
71

3.
72

3.
85

3.
88

3.
93

3.
93

3.
95

3.
96

4.
22

4.
22

4.
24

4.
39

4.
41

4.
42

4.
43

4.
79

4.
80

4.
81

4.
81

6.
55

6.
73

N
MeO

MeO

O

O
OH

2929

Grzesiek
Typewritten Text
17



17-C13.ESP

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

27
.3

5

36
.1

4
38

.8
7

43
.5

5

55
.9

1
56

.2
1

63
.2

0

73
.3

9
76

.7
6

77
.0

1
77

.2
6

78
.8

9
82

.8
5

10
7.

56

11
1.

49

12
6.

28

12
9.

32

14
8.

31
14

8.
46

17
2.

70

N
MeO

MeO

O

O
OH

3030

Grzesiek
Typewritten Text
17



17-DEPT.ESP

115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25
Chemical Shift (ppm)

27
.3

5

36
.1

4

38
.8

7

43
.5

5

55
.9

1
56

.2
1

63
.2

0

78
.8

9

82
.8

5

10
7.

56

11
1.

49
N

MeO

MeO

O

O
OH

3131

Grzesiek
Typewritten Text
17
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20-DEPT.esp
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