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NMR Spectra

Peak reports and multiplet assignments are provided for all 1H, 13C and 19F NMR spectra. Compound peaks are highlighted in green

and solvent peaks in yellow. All 2D–NMR spectra are edited to highlight the correlation peaks. 13C-HSQC spectra include

DEPT-135 information with –CH– and –CH3 correlation peaks in positive phase (red) while –CH2– correlation peaks in negative phase

(blue). For some compounds also 15N-HMBC NMR spectrum is available.

Table of contents

Compounds  Page

Compound 1a ……………………………………………………………………………………………………………… S005

Compound 1b ……………………………………………………………………………………………………………… S011

Compound 1c ……………………………………………………………………………………………………………… S017

Compound 1d ……………………………………………………………………………………………………………… S022

Compound 1e ……………………………………………………………………………………………………………… S026

Compound 1f ……………………………………………………………………………………………………………… S032

Compound 1g ……………………………………………………………………………………………………………… S038

Compound 1h ……………………………………………………………………………………………………………… S045

Compound 2a ……………………………………………………………………………………………………………… S049

Compound 2b ……………………………………………………………………………………………………………… S053

S002



Compound 2c ……………………………………………………………………………………………………………… S057

Compound 2d ……………………………………………………………………………………………………………… S061

Compound 2e ……………………………………………………………………………………………………………… S065

Compound 2f ……………………………………………………………………………………………………………… S069

Compound 2g ……………………………………………………………………………………………………………… S075

Compound 2h ……………………………………………………………………………………………………………… S080

Compound 2i ……………………………………………………………………………………………………………… S085

Compound 2j ……………………………………………………………………………………………………………… S090

Compound 2k ……………………………………………………………………………………………………………… S096

Compound 2l ……………………………………………………………………………………………………………… S100

Compound 5 ……………………………………………………………………………………………………………… S105

Compound 6a ……………………………………………………………………………………………………………… S111

Compound 6b ……………………………………………………………………………………………………………… S117

Compound 6c ……………………………………………………………………………………………………………… S123

Compound 6d ……………………………………………………………………………………………………………… S129

Compound 6e ……………………………………………………………………………………………………………… S133

Compound 6f ……………………………………………………………………………………………………………… S136

Compound 6g ……………………………………………………………………………………………………………… S142

Compound 9 ……………………………………………………………………………………………………………… S149

S003



Compound 10 ……………………………………………………………………………………………………………… S153

Compound 11 ……………………………………………………………………………………………………………… S159

Compound 12 ……………………………………………………………………………………………………………… S163

Compound 13 ……………………………………………………………………………………………………………… S167

Compound 14 ……………………………………………………………………………………………………………… S171

Compound 15 ……………………………………………………………………………………………………………… S175

Compound 16 ……………………………………………………………………………………………………………… S179

Compound 17 ……………………………………………………………………………………………………………… S184

Compound 18 ……………………………………………………………………………………………………………… S188

Compound 19 ……………………………………………………………………………………………………………… S192

Compound 20 ……………………………………………………………………………………………………………… S196

Compound 21 ……………………………………………………………………………………………………………… S200

Compound 22 ……………………………………………………………………………………………………………… S204

Compound 23 ……………………………………………………………………………………………………………… S209

Compound 24 ……………………………………………………………………………………………………………… S213

Compound 25 ……………………………………………………………………………………………………………… S219

Compound 26 ……………………………………………………………………………………………………………… S226

Compound 27 ……………………………………………………………………………………………………………… S230

S004



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

1H

6
.0

2

1
6
.2

7

3
.9

5

1
.1

9

3
.9

4

1
.9

1

0
.9

5

5 (app t)
8.46

7 (app d)
5.03

1a,1b (t)
4.45

10 (br s)
3.16

2a,2b (quint)
1.82

3a,4a,5a,6a,3b,4b,5b,6b (m)
1.36

7a,7b (app t)
0.88

-0
.0

1
3
 T

M
S

0
.8

6
3

0
.8

8
1

0
.8

9
8

1
.2

8
0

1
.2

9
0

1
.2

9
8

1
.3

2
2

1
.3

3
7

1
.3

5
9

1
.3

7
5

1
.3

9
2

1
.4

0
6

1
.4

1
9

1
.4

2
6

1
.4

2
9

1
.4

4
0

1
.4

4
7

1
.4

6
5

1
.7

8
0

1
.7

9
7

1
.8

1
7

1
.8

3
4

1
.8

5
1

3
.1

6
4

4
.4

2
8

4
.4

4
5

4
.4

6
2

5
.0

3
1

5
.0

3
3

7
.2

6
0
 C

D
C
l3

8
.4

5
3

8
.4

5
5

8
.4

5
7

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

O

O

1a

2a

3a

4a

5a

6a

CH3
7a

1b

2b

3b

4b

5b

6b

CH3
7b

8
.4

5
3

8
.4

5
5

8
.4

5
7

5
.0

3
1

5
.0

3
3

4
.4

2
8

4
.4

4
5

4
.4

6
2

0
.8

6
3

0
.8

8
1

0
.8

9
8

1
.7

8
0

1
.7

9
7

1
.8

1
7

1
.8

3
4

1
.8

5
1

3
.1

6
4

1a

1H NMR (400 MHz, CDCl3) δ 8.46 (app t, J = 0.8 Hz, 1H), 5.03 (app d, J = 0.8 Hz, 2H), 4.45 (t, J = 6.9 Hz, 4H), 3.16 (br s, 1H), 1.82 (quint, J = 6.8 Hz, 4H), 1.55 – 1.16 (m, 16H),
0.88 (app t, J = 6.8 Hz, 6H).
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13C NMR (101 MHz, CDCl3) δ 170.7, 163.0 (sym, 2C), 157.2 (sym, 2C), 135.6 (sym, 2C), 132.1 (app q, J = 1.1 Hz, sym, 2C), 131.4 (q, J = 32.6 Hz, sym, 2C), 129.5 (sym, 2C), 125.9 (q, J = 3.7 Hz, sym, 2C),
125.6 (q, J = 3.9 Hz, sym, 2C), 123.9 (q, J = 272.4 Hz, sym, 2C), 119.0, 67.7 (sym, 2C), 64.9.

S039



119120121122123124125126127128129130131132133
f1 (ppm)

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

4000

4200
13C [118.5 — 132.5 ppm]

6a,6b (s)
129.50

5 (s)
119.02

4a,4b (q)
131.36

8b,8a (q)
123.93

5a,5b (q)
125.85

3a,3b (q)
125.57

7a,7b (app q)
132.13

1
1
9
.0

2
4

1
1
9
.8

7
01
2
2
.5

7
6

1
2
5
.2

8
3

1
2
5
.5

1
6

1
2
5
.5

5
4

1
2
5
.5

9
2

1
2
5
.6

3
1

1
2
5
.7

9
9

1
2
5
.8

3
5

1
2
5
.8

7
2

1
2
5
.9

1
0

1
2
7
.9

8
9

1
2
9
.4

9
6

1
3
0
.8

7
1

1
3
1
.1

9
5

1
3
1
.5

1
9

1
3
1
.8

4
3

1
3
2
.1

2
3

1
3
2
.1

3
4

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

2b

O

O

1a

2a

7a

6a

5a

4a

3a 3b

4b

5b

6b

7b

8b8a

F
F3a

F
F1aF

F2a

F
F3b

F
F1b F

F2b

1g

1
2
5
.2

8
3

1
2
5
.5

1
6

1
2
5
.5

5
4

1
2
5
.5

9
2

1
2
5
.6

3
1

1
2
5
.7

9
9

1
2
5
.8

3
5

1
2
5
.8

7
2

1
2
5
.9

1
0

1
1
9
.8

7
01

2
2
.5

7
6

1
2
5
.2

8
3

1
2
7
.9

8
9

1
3
2
.1

1
0

1
3
2
.1

2
4

1
3
2
.1

3
4

1
3
2
.1

4
8

S040



5.05.15.45.55.65.77.57.67.77.88.48.58.6
f2 (ppm)

62

64

66

68

70

72

114

116

118

120

122

124

126

128

130

132

134

136

f1
 (

p
p
m

)

13C HSQC

5 3a,3b 7a,7b

5a,5b

6a,6b 1b,1a 7

2b,2a

7a,7b
4a,4b

6a,6b

5a,5b 3a,3b

8b,8a

5

1b,1a

7

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

2b

O

O

1a

2a

7a

6a

5a

4a

3a 3b

4b

5b

6b

7b

8b8a

F
F3a

F
F1aF

F2a

F
F3b

F
F1b F

F2b

1g

S041



5.005.055.455.505.557.507.557.607.657.707.758.458.508.55
f2 (ppm)

60

65

70

120

125

130

135

140

145

150

155

160

165

170

175

f1
 (

p
p
m

)

13C HMBC

5 3a,3b 7a,7b 5a,5b 6a,6b 1b,1a 7

2

9,8

4,6

2b,2a

7a,7b 4a,4b
6a,6b

5a,5b 3a,3b
8b,8a

5

1b,1a

7

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

2b

O

O

1a

2a

7a

6a

5a

4a

3a 3b

4b

5b

6b

7b

8b8a

F
F3a

F
F1aF

F2a

F
F3b

F
F1b F

F2b

1g

S042



4.964.985.005.025.045.065.085.105.128.408.428.448.468.488.508.528.548.56
f2 (ppm)

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

f1
 (

p
p
m

)

15N HMBC

{8.499,290.665}

5 7

3,1

15N NMR (41 MHz, CDCl3) δ 290.66.

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

2b

O

O

1a

2a

7a

6a

5a

4a

3a 3b

4b

5b

6b

7b

8b8a

F
F3a

F
F1aF

F2a

F
F3b

F
F1b F

F2b

1g

S043



-210-200-190-180-170-160-150-140-130-120-110-100-90-80-70-60-50-40-30-20-10010
f1 (ppm)

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

19F

F3a,F1a,F2a,F3b,F1b,F2b (s)
-62.73

-6
2
.7

3
0

19F NMR (376 MHz, CDCl3) δ -62.73.

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

2b

O

O

1a

2a

7a

6a

5a

4a

3a 3b

4b

5b

6b

7b

8b8a

F
F3a

F
F1aF

F2a

F
F3b

F
F1b F

F2b

1g

S044



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0

5000

10000

15000

20000

25000

30000

35000

40000

1H

6
.0

1

0
.9

9

3
.9

8

1
.9

7

1
.0

0

5 (app q)
8.49

7 (s)
5.04

1b,1a (q)
4.52

2b,2a (t)
1.46

10 (s)
3.61

-0
.0

1
3
 T

M
S

0
.0

6
0
 G

re
a
se

0
.8

6
8
 G

re
a
se

1
.2

4
5
 G

re
a
se

1
.4

3
8

1
.4

5
5

1
.4

7
3

2
.0

3
3
 E

tO
A
c

3
.6

1
5

4
.4

9
6

4
.5

1
4

4
.5

3
1

4
.5

4
9

5
.0

3
8

5
.2

9
1
 D

C
M

7
.2

6
0
 C

D
C
l3

8
.4

8
4

8
.4

8
6

8
.4

8
8

8
.4

8
9

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

CH3
2b

O

O

1a

CH3
2a

8
.4

8
4

8
.4

8
6

8
.4

8
8

8
.4

8
9

1H NMR (400 MHz, CDCl3) δ 8.49 (app q, J = 0.7 Hz, 1H), 5.04 (s, 2H), 4.52 (q, J = 7.1 Hz, 4H), 3.61 (s, 1H), 1.46 (t, J = 7.1 Hz, 6H).

1h

S045



0102030405060708090100110120130140150160170180
f1 (ppm)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

19000

20000

21000

13C

2 (s)
170.39

9,8 (s)
163.36

6,4 (s)
157.64

5 (s)
118.79

7 (s)
64.94

1b,1a (s)
63.24

2b,2a (s)
14.32

1
4
.3

2
0

6
3
.2

4
0

6
4
.9

4
2

7
7
.1

6
0
 C

D
C
l3

1
1
8
.7

8
6

1
5
7
.6

4
4

1
6
3
.3

6
1

1
7
0
.3

8
8

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

CH3
2b

O

O

1a

CH3
2a

1h

13C NMR (101 MHz, CDCl3) δ 170.4, 163.4 (sym, 2C), 157.6 (sym, 2C), 118.8, 64.9, 63.2 (sym, 2C), 14.3 (sym, 2C).

S046



1.401.451.501.554.454.504.554.605.005.055.108.458.508.55
f2 (ppm)

12

13

14

15

16

17

60

61

62

63

64

65

66

67

68

69

117

118

119

120

121

f1
 (

p
p
m

)

13C HSQC

5 7 1b,1a 2b,2a

5

7

1b,1a

2b,2a

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

CH3
2b

O

O

1a

CH3
2a

1h

S047



1.301.401.451.501.601.654.304.504.554.704.855.005.055.258.258.308.508.708.75
f2 (ppm)

10

15

20

60

65

115

120

155

160

165

170

f1
 (

p
p
m

)

13C HMBC

5 7 1b,1a 2b,2a

2

9,8

4,6

5

7

1b,1a

2b,2a

4

N
32

N
1

6

5

7

OH
10

9

O

O

8

1b

CH3
2b

O

O

1a

CH3
2a

1h

S048



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
f1 (ppm)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

1H

6
.0

9

8
.1

6
4
.1

9

4
.0

3

2
.9

7

0
.9

6

2
.0

0
2
.0

1

2
.0

0

0
.6

0

7 (s)
4.69

8 (s)
2.28

2a,2b (m)
1.78

6a,6b (m)
0.90

10 (br s)
3.40

1a (t)
4.40

1b (t)
4.37

3a,3b (m)
1.43

4a,5a,4b,5b (m)
1.33

-0
.0

0
6
 T

M
S

0
.8

7
5

0
.8

8
5

0
.8

9
3

0
.9

0
3

0
.9

1
0

0
.9

2
0

1
.3

1
1

1
.3

1
5

1
.3

2
1

1
.3

2
3

1
.3

2
9

1
.3

3
2

1
.3

4
1

1
.3

5
0

1
.3

5
4

1
.3

6
1

1
.4

1
5

1
.4

2
1

1
.4

2
5

1
.4

3
0

1
.4

3
7

1
.4

4
2

1
.4

4
6

1
.7

3
3

1
.7

5
0

1
.7

5
5

1
.7

7
1

1
.7

8
8

1
.7

9
2

1
.8

0
4

1
.8

0
9

1
.8

2
6

2
.2

7
7

3
.4

0
1

4
.3

5
0

4
.3

6
7

4
.3

8
1

4
.3

8
5

4
.3

9
8

4
.4

1
4

4
.6

9
1

7
.2

6
0
 C

D
C
l3

1H NMR (400 MHz, CDCl3) δ 1H NMR (400 MHz, CDCl3) δ 4.69 (s, 2H), 4.40 (t, J = 5.9 Hz, 2H), 4.37 (t, J = 6.1 Hz, 2H), 3.40 (br s, 1H), 2.28 (s, 3H), 1.85 – 1.65 (m, 4H), 1.49 – 1.38 (m, 4H),
1.37 – 1.30 (m, 8H), 1.02 – 0.74 (m, 6H).

4
.3

5
0

4
.3

6
7

4
.3

8
1

4
.3

8
5

4
.3

9
8

4
.4

1
4

3
.4

0
1

6

N
1 2

N
3

4

5

7

OH
10

9

O

O

O

1a

2a

3a

4a

5a

1b

2b

3b

4b

5b

CH3
8

CH3
6a CH3

6b

2a

S049



0102030405060708090100110120130140150160170180
f1 (ppm)

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400
13C

6 (s)
169.18

9 (s)
165.76

2 (s)
165.27

4 (s)
154.52

5 (s)
116.27

1a (s)
67.74

1b (s)
66.37

7 (s)
64.20

4a (s)
31.59

4b (s)
31.52

2a (s)
28.72

2b (s)
28.63

3a (s)
25.77

3b (s)
25.70

5a (s)
22.69

5b (s)
22.65

6a (s)
14.13

6b (s)
14.11

8 (s)
11.05

1
1
.0

5
5

1
4
.1

1
4

1
4
.1

3
1

2
2
.6

5
4

2
2
.6

9
4

2
5
.7

0
2

2
5
.7

6
7

2
8
.6

3
4

2
8
.7

1
7

3
1
.5

1
5

3
1
.5

9
1

6
4
.2

0
2

6
6
.3

7
3

6
7
.7

4
4

7
7
.1

6
0
 C

D
C
l3

1
1
6
.2

6
7

1
5
4
.5

1
9

1
6
5
.2

7
2

1
6
5
.7

5
7

1
6
9
.1

8
0

13C NMR (101 MHz, CDCl3) δ 169.2, 165.8, 165.3, 154.5, 116.3, 67.7, 66.4, 64.2, 31.6, 31.5, 28.7, 28.6, 25.8, 25.7, 22.69, 22.65, 14.13, 14.11, 11.1.

1
4
.1

1
4

1
4
.1

3
1

2
2
.6

5
4

2
2
.6

9
4

2
5
.7

0
2

2
5
.7

6
7

2
8
.6

3
4

2
8
.7

1
7

3
1
.5

1
5

3
1
.5

9
1

6

N
1 2

N
3

4

5

7

OH
10

9

O

O

O

1a

2a

3a

4a

5a

1b

2b

3b

4b

5b

CH3
8

CH3
6a CH3

6b

2a

S050



0.850.900.951.251.301.351.401.451.501.701.751.801.852.202.252.304.304.354.404.654.704.75
f2 (ppm)

5

10

15

20

25

30

35

40

45

65

70

f1
 (

p
p
m

)

13C HSQC

7 1a 1b 8 2a,2b 3a,3b 4a,5a,4b,5b 6a,6b

1a
1b

7

4a 4b

2a 2b

3a 3b

5a 5b

6a 6b

8

6

N
1 2

N
3

4

5

7

OH
10

9

O

O

O

1a

2a

3a

4a

5a

1b

2b

3b

4b

5b

CH3
8

CH3
6a CH3

6b

2a

S051



0.850.901.301.351.401.451.751.802.252.304.354.404.654.70
f2 (ppm)

10

15

20

25

30

35

65

70

115

120

150

155

160

165

170

f1
 (

p
p
m

)

13C HMBC

7 1a 1b 8 2a,2b 3a,3b 4a,5a,4b,5b 6a,6b

6

9 2

4

5

1a
1b

7

4a 4b

2a 2b

3a 3b

5a 5b

6a 6b

8

6

N
1 2

N
3

4

5

7

OH
10

9

O

O

O

1a

2a

3a

4a

5a

1b

2b

3b

4b

5b

CH3
8

CH3
6a CH3

6b

2a

S052



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

1H

6
.1

2

1
2
.4

1

4
.0

8

4
.2

6

3
.0

2

0
.8

2

4
.0

5

2
.0

0

7 (s)
4.69

10 (br s)
3.55

8 (s)
2.27

2b,2a (m)
1.78

1a (t)
4.39

1b (t)
4.36

3a,3b (m)
1.42

4a,5a,6a,4b,5b,6b (m)
1.30

7a (app t)
0.89

7b (app t)
0.88

-0
.0

1
1
 T

M
S

0
.8

5
9

0
.8

6
9

0
.8

7
6

0
.8

8
6

0
.8

9
3

0
.9

0
3

1
.2

6
8

1
.2

7
1

1
.2

8
1

1
.2

8
8

1
.2

9
3

1
.3

0
0

1
.3

0
5

1
.3

1
0

1
.3

1
8

1
.3

3
2

1
.3

4
1

1
.3

4
6

1
.3

5
0

1
.3

5
4

1
.3

5
7

1
.3

7
1

1
.3

8
6

1
.3

8
8

1
.3

9
3

1
.3

9
6

1
.4

0
9

1
.4

1
3

1
.4

1
8

1
.4

2
5

1
.4

3
0

1
.4

3
5

1
.4

4
5

1
.4

5
2

1
.4

7
0

1
.7

3
1

1
.7

4
8

1
.7

5
2

1
.7

6
4

1
.7

6
9

1
.7

8
5

1
.7

8
9

1
.8

0
2

1
.8

0
6

1
.8

2
3

2
.2

7
3

3
.5

5
5

4
.3

4
4

4
.3

6
1

4
.3

7
6

4
.3

7
8

4
.3

9
2

4
.4

0
94
.6

8
6

7
.2

6
0
 C

D
C
l3

1H NMR (400 MHz, CDCl3) δ 4.69 (s, 2H), 4.39 (t, J = 6.1 Hz, 2H), 4.36 (t, J = 6.3 Hz, 2H), 3.55 (br s, 1H), 2.27 (s, 3H), 1.91 – 1.65 (m, 4H), 1.52 – 1.36 (m, 4H), 1.38 – 1.17 (m, 12H),
0.89 (app t, J = 6.7 Hz, 3H), 0.88 (app t, J = 6.7 Hz, 3H).

4
.3

4
4

4
.3

6
1

4
.3

7
6

4
.3

7
8

4
.3

9
2

4
.4

0
9 0
.8

5
9

0
.8

6
9

0
.8

7
6

0
.8

8
6

0
.8

9
3

0
.9

0
3

1
.7

3
1

1
.7

4
8

1
.7

5
2

1
.7

6
4

1
.7

6
9

1
.7

8
5

1
.7

8
9

1
.8

0
2

1
.8

0
6

3
.5

5
5

4

N
32

N
1

6

5

7

OH
10

9

O

OCH3
8

O

1b

2b1a

2a

3a

4a

5a

6a

CH3
7a

3b

4b

5b

6b
CH3
7b

2b

S053



0102030405060708090100110120130140150160170180
f1 (ppm)

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

13C

6 (s)
169.17

9 (s)
165.74

2 (s)
165.27

4 (s)
154.49

5 (s)
116.27

1a (s)
67.73

1b (s)
66.36

7 (s)
64.20

5a (s)
31.87

5b (s)
31.82

2a (s)
29.08

2b (s)
29.00

4a (s)
28.75

4b (s)
28.66

3a (s)
26.05

3b (s)
25.98

6a (s)
22.72

6b (s)
22.69

7a (s)
14.19

7b (s)
14.18

8 (s)
11.05

1
1
.0

4
5

1
4
.1

7
6

1
4
.1

9
4

2
2
.6

8
5

2
2
.7

1
6

2
5
.9

8
3

2
6
.0

5
5

2
8
.6

6
3

2
8
.7

5
0

2
9
.0

0
0

2
9
.0

8
4

3
1
.8

1
5

3
1
.8

6
5

6
4
.2

0
2

6
6
.3

6
3

6
7
.7

3
5

7
7
.1

6
0
 C

D
C
l3

1
1
6
.2

6
7

1
5
4
.4

9
2

1
6
5
.2

7
1

1
6
5
.7

4
3

1
6
9
.1

7
1

13C NMR (101 MHz, CDCl3) δ  169.2, 165.7, 165.3, 154.5, 116.3, 67.7, 66.4, 64.2, 31.9, 31.8, 29.1, 29.0, 28.8, 28.7, 26.1, 26.0, 22.72, 22.69, 14.19, 14.18, 11.0.

1
4
.1

7
6

1
4
.1

9
4

2
2
.6

8
5

2
2
.7

1
6

2
5
.9

8
3

2
6
.0

5
5

2
8
.6

6
3

2
8
.7

5
0

2
9
.0

0
0

2
9
.0

8
4

3
1
.8

1
5

3
1
.8

6
5

4

N
32

N
1

6

5

7

OH
10

9

O

OCH3
8

O

1b

2b1a

2a

3a

4a

5a

6a

CH3
7a

3b

4b

5b

6b
CH3
7b

2b

S054



0.91.21.31.41.51.71.81.92.34.34.44.7
f2 (ppm)

10

15

20

25

30

35

65

70

75

f1
 (

p
p
m

)

13C HSQC

7 1a 1b 8 2b,2a 3a,3b 4a,5a,6a,4b,5b,6b 7a

7b

1a
1b

7

5a 5b

2a 2b 4a 4b

3a 3b

6a 6b

7a 7b

8

4

N
32

N
1

6

5

7

OH
10

9

O

OCH3
8

O

1b

2b1a

2a

3a

4a

5a

6a

CH3
7a

3b

4b

5b

6b
CH3
7b

2b

S055



0.850.901.251.301.351.401.451.751.802.252.304.354.404.654.704.75
f2 (ppm)

10

15

20

25

30

35

65

70

115

155

165

170

f1
 (

p
p
m

)

13C HMBC

7 1a 1b 8 2b,2a 3a,3b 4a,5a,6a,4b,5b,6b 7a

7b

6

9 2

4

5

1a
1b

7

5a 5b

2a 2b 4a 4b

3a 3b

6a 6b

7a 7b

8

4

N
32

N
1

6

5

7

OH
10

9

O

OCH3
8

O

1b

2b1a

2a

3a

4a

5a

6a

CH3
7a

3b

4b

5b

6b
CH3
7b

2b

S056



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

8500

1H

6
.3

8

1
6
.3

4

4
.3

2

4
.0

0

3
.0

0

1
.2

3

4
.0

7

2
.0

0

7 (s)
4.69

8 (s)
2.27

2b,2a (m)
1.77

3a,3b (m)
1.42

4a,5a,6a,7a,4b,5b,6b,7b (m)
1.28

10 (br s)
3.22

1a (t)
4.39

1b (t)
4.36

8a (app t)
0.88

8b (app t)
0.87

-0
.0

1
0
 T

M
S

0
.8

5
4

0
.8

6
1

0
.8

7
1

0
.8

7
9

0
.8

8
8

0
.8

9
6

1
.2

4
7

1
.2

6
7

1
.2

7
4

1
.2

7
7

1
.2

8
1

1
.2

9
3

1
.3

0
7

1
.3

2
1

1
.3

3
6

1
.3

5
0

1
.3

8
5

1
.3

9
6

1
.4

0
6

1
.4

1
2

1
.4

2
1

1
.4

3
5

1
.7

3
0

1
.7

4
7

1
.7

5
1

1
.7

6
8

1
.7

8
5

1
.8

0
5

1
.8

2
2

2
.2

7
5

3
.2

2
4

4
.3

4
5

4
.3

6
2

4
.3

7
7

4
.3

7
8

4
.3

9
3

4
.4

1
0

4
.6

8
9

7
.2

6
0
 C

D
C
l3

1H NMR (400 MHz, CDCl3) δ 4.69 (s, 2H), 4.39 (t, J = 6.3 Hz, 2H), 4.36 (t, J = 6.4 Hz, 2H), 3.22 (br s, 1H), 2.27 (s, 3H), 1.85 – 1.70 (m, 4H), 1.50 – 1.36 (m, 4H), 1.38 – 1.19 (m, 16H), 0.88 (app t, J = 6.7 Hz, 3H),
0.87 (app t, J = 7.1 Hz, 3H).
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1H NMR (400 MHz, CDCl3) δ 4.68 (s, 2H), 4.29 (d, J = 4.4 Hz, 2H), 4.28 (d, J = 4.7 Hz, 2H), 3.59 (br s, 1H), 2.28 (s, 3H), 1.93 – 1.70 (m, 2H), 1.46 – 1.28 (m, 16H), 1.01 – 0.77 (m, 12H).
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13C NMR (101 MHz, CDCl3) δ 169.3, 165.9, 165.3, 154.5, 116.2, 70.4, 69.0, 64.1, 37.1, 37.0, 33.9 (sym, 2C), 33.7 (sym, 2C), 20.1 (sym, 2C), 20.0 (sym, 2C), 14.51 (sym, 2C), 14.48 (sym, 2C), 11.1.
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1H NMR (400 MHz, CDCl3) δ 5.27 (quint, J = 5.9 Hz, 1H), 5.13 (quint, J = 6.1 Hz, 1H), 4.66 (s, 2H), 3.62 (br s, 1H), 2.24 (s, 3H), 1.84 – 1.52 (m, 8H), 1.47 – 1.18 (m, 8H), 0.98 (t, J = 7.4 Hz, 3H),
0.91 (t, J = 7.4 Hz, 3H), 0.91 (app t, J = 7.0 Hz, 3H), 0.89 (app t, J = 6.9 Hz, 3H).
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13C NMR (101 MHz, CDCl3) δ 169.1, 165.9, 165.1, 155.4, 115.5, 78.4, 78.1, 64.1, 33.4, 33.1, 27.7, 27.5, 27.1, 26.7, 22.8, 22.7, 14.1 (2C), 11.1, 9.8, 9.6.
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1H NMR (400 MHz, CDCl3) δ 7.71 (s, 2H), 7.68 – 7.58 (m, 4H), 7.52 (t, J = 7.7 Hz, 2H), 5.52 (s, 2H), 5.46 (s, 2H), 4.73 (s, 2H), 3.42 (br s, 1H), 2.33 (s, 3H).
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1H NMR (400 MHz, CDCl3) δ 7.71 (s, 1H), 7.64 (d, J = 7.6 Hz, 1H), 7.61 (d, J = 7.9 Hz, 1H), 7.52 (t, J = 7.7 Hz, 1H), 5.45 (s, 2H), 4.70 (s, 2H), 4.40 (t, J = 6.6 Hz, 2H), 3.50 (s, 1H), 2.27 (s, 3H),
1.79 (quint, J = 6.7 Hz, 2H), 1.49 – 1.22 (m, 8H), 0.89 (app t, J = 6.9 Hz, 3H).
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13C NMR (101 MHz, CDCl3) δ 169.3, 165.4, 165.2, 153.5, 136.3, 131.7 (app q, J = 1.3 Hz), 131.3 (q, J = 32.8 Hz), 129.4, 125.5 (q, J = 3.8 Hz), 125.1 (q, J = 3.9 Hz), 124.0 (q, J = 272.2 Hz), 117.1,
67.9, 66.7, 64.2, 31.9, 29.1, 28.7, 26.1, 22.7, 14.2, 11.1.
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13C NMR (101 MHz, CDCl3) δ 169.3, 166.0, 165.1, 153.9, 117.1, 78.7, 64.3, 53.0, 33.0, 27.5, 26.7, 22.7, 14.1, 11.1, 9.6.
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1H NMR (400 MHz, CDCl3) δ 7.72 (s, 1H), 7.65 (d, J = 7.7 Hz, 1H), 7.61 (d, J = 7.8 Hz, 1H), 7.52 (t, J = 7.8 Hz, 1H), 5.46 (s, 2H), 5.27 (quint, J = 5.9 Hz, 1H), 4.68 (s, 2H), 3.02 (br s, 1H), 2.26 (s, 3H),
1.82 – 1.52 (m, 4H), 1.42 – 1.17 (m, 4H), 0.91 (t, J = 7.1 Hz, 3H), 0.88 (app t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCl3) δ 169.3, 165.3 (2C), 153.6, 136.3, 131.7 (app q, J = 1.1 Hz), 131.3 (q, J = 32.4 Hz), 129.4, 125.5 (q, J = 3.8 Hz), 125.2 (q, J = 3.8 Hz), 124.0 (q, J = 272.3 Hz), 117.1, 78.8,
66.7, 64.2, 33.0, 27.5, 26.7, 22.7, 14.1, 11.1, 9.6.
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1H NMR (400 MHz, CDCl3) δ 7.04 – 6.88 (m, 2H), 6.88 – 6.73 (m, 2H), 5.20 (s, 2H), 4.47 (q, J = 7.2 Hz, 2H), 3.76 (s, 3H), 2.50 (s, 3H), 1.42 (t, J = 7.2 Hz, 3H).
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13C NMR (101 MHz, CDCl3) δ 164.6, 164.0, 158.2, 156.9, 154.5, 152.6, 130.2, 116.4 (sym, 2C), 114.7 (sym, 2C), 71.0, 62.9, 55.8, 17.8, 14.2.
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1H NMR (400 MHz, CDCl3) δ 7.02 – 6.86 (m, 2H), 6.86 – 6.69 (m, 2H), 5.13 (s, 2H), 4.37 (t, J = 6.8 Hz, 2H), 4.35 (t, J = 6.6 Hz, 2H), 3.75 (s, 3H), 2.27 (s, 3H), 1.77 (quint, J = 7.0 Hz, 2H),
1.71 (quint, J = 7.1 Hz, 2H), 1.47 – 1.33 (m, 4H), 1.35 – 1.19 (m, 16H), 0.88 (app t, J = 6.7 Hz, 3H), 0.88 (app t, J = 6.9 Hz, 3H).
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1H NMR (400 MHz, CDCl3) δ 6.98 – 6.84 (m, 2H), 6.84 – 6.69 (m, 2H), 5.19 (quint, J = 5.9 Hz, 1H), 5.13 (s, 2H), 5.12 (app quint, J = 6.0 Hz, 1H), 3.74 (s, 3H), 2.22 (s, 3H), 1.79 – 1.63 (m, 4H),
1.67 – 1.51 (m, 4H), 1.47 – 1.29 (m, 4H), 1.32 – 1.13 (m, 4H), 0.98 (t, J = 7.4 Hz, 3H), 0.91 (app t, J = 7.0 Hz, 3H), 0.85 (app t, J = 6.8 Hz, 3H), 0.84 (t, J = 7.4 Hz, 3H).
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1H NMR (400 MHz, CDCl3) δ 9.47 (br s, 1H), 7.71 (s, 1H), 7.62 (d, J = 7.6 Hz, 2H), 7.50 (t, J = 7.7 Hz, 1H), 6.99 – 6.86 (m, 2H), 6.86 – 6.76 (m, 2H), 5.52 (s, 2H), 5.16 (s, 2H), 3.77 (s, 3H), 2.63 (s, 3H).
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13C NMR (101 MHz, CDCl3) δ 170.0, 163.2, 161.8, 154.5, 152.5, 149.0, 136.6, 131.7 (d, J = 1.1 Hz), 129.3, 125.4 (d, J = 3.9 Hz), 125.2 (d, J = 3.7 Hz), 121.1, 115.9 (sym, 2C), 114.9 (sym, 2C), 70.2,
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13C NMR (101 MHz, CDCl3) δ 170.6, 163.7, 161.6, 154.4, 152.6, 148.6, 120.9, 115.9 (sym, 2C), 114.8 (sym, 2C), 79.5, 70.2, 55.8, 32.9, 27.5, 26.6, 22.7, 14.1, 10.7, 9.6.
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13C NMR (101 MHz, CDCl3) δ 169.4, 166.1, 163.1, 155.3, 154.1, 153.0, 116.3, 116.2 (sym, 2C), 114.6 (sym, 2C), 71.3, 70.2, 69.0, 55.8, 37.1, 37.0, 33.9 (sym, 2C), 33.6 (sym, 2C), 20.1 (sym, 2C),
20.0 (sym, 2C), 14.54 (sym, 2C), 14.50 (sym, 2C), 11.1.

6

N
1 2

N
3

4

5

7

O
1c

6c

5c

4c

3c

2c

O
CH3
7c

9

O

O

O

1a

2a

6a

7a

CH3
8a

3a

4a

CH3
5a

1b

2b

3b

4b

CH3
5b

6b

7b

CH3
8b

CH3
8

20

S197



0.91.31.41.71.82.22.33.74.24.35.15.26.76.86.97.07.1
f2 (ppm)

10

15

20

35

40

55

70

115

120

f1
 (

p
p
m

)

13C HSQC

5c,3c 6c,2c 7 1b

1a

7c 8 2a,2b 6a,7a,3a,4a,3b,4b,6b,7b

8a,5a,5b,8b

5 5c,3c

6c,2c

7
1a

1b

7c

2a 2b

6a,3a 3b,6b

7a,4a 4b,7b

8a,5a 5b,8b

8

6

N
1 2

N
3

4

5

7

O
1c

6c

5c

4c

3c

2c

O
CH3
7c

9

O

O

O

1a

2a

6a

7a

CH3
8a

3a

4a

CH3
5a

1b

2b

3b

4b

CH3
5b

6b

7b

CH3
8b

CH3
8

20

S198



0.91.31.41.82.22.33.74.24.35.16.86.97.0
f2 (ppm)

10

20

30

40

70

120

150

160

170

f1
 (

p
p
m

)

13C HMBC

5c,3c 6c,2c 7 1b 1a 7c 8 2a,2b 6a,7a,3a,4a,3b,4b,6b,7b 8a,5a,5b,8b

6

9

2

4
4c

1c

5 5c,3c
6c,2c

7 1a
1b

7c

2a 2b

6a,3a 3b,6b

7a,4a 4b,7b

8a,5a 5b,8b

8

6

N
1 2

N
3

4

5

7

O
1c

6c

5c

4c

3c

2c

O
CH3
7c

9

O

O

O

1a

2a

6a

7a

CH3
8a

3a

4a

CH3
5a

1b

2b

3b

4b

CH3
5b

6b

7b

CH3
8b

CH3
8

20

S199



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

1H

2
.6

5

3
.2

8

1
.7

6
2
.2

1
1
.7

5

2
.1

9
2
.1

9

1
.0

0
1
.2

1
4
.4

2
0
.8

9
1
.0

8

7c (s)
3.75

8 (s)
2.31

7 (s)
5.17

3a (s)
7.72

3b (s)
7.68

5b,7b,5a,7a (m)
7.59

6b (t)
7.45

5c,3c (m)
6.92

6c,2c (m)
6.80

1a (s)
5.47

1b (s)
5.46

6a (t)
7.51

0
.0

0
0
 T

M
S

0
.9

4
7

2
.3

0
7

3
.7

5
3

5
.1

6
8

5
.4

6
2

5
.4

7
0

6
.7

8
4

6
.8

0
1

6
.8

0
3

6
.8

0
7

6
.9

0
5

6
.9

1
1

6
.9

2
2

6
.9

2
8

7
.2

6
0
 C

D
C
l3

7
.4

5
1

7
.4

7
1

7
.5

0
6

7
.5

2
6

7
.5

5
9

7
.5

7
3

7
.6

0
0

7
.6

2
1

7
.6

4
0

7
.6

8
5

7
.7

1
6

6

N
1 2

N
3

4

5

7

O

9

O

O

O

1a CH3
8

2a 1b

2b

3b

4b

5b

6b

7b

8b

FF
F

1c

6c

5c

4c

3c

2c

O
CH3
7c

3a

4a

5a

6a

7a

8a

F F
F

1H NMR (400 MHz, CDCl3) δ 7.72 (s, 1H), 7.68 (s, 1H), 7.67 – 7.48 (m, 4H), 7.51 (t, J = 7.7 Hz, 1H), 7.45 (t, J = 7.7 Hz, 1H), 7.00 – 6.85 (m, 2H), 6.85 – 6.70 (m, 2H), 5.47 (s, 2H), 5.46 (s, 2H), 5.17 (s, 2H),
3.75 (s, 3H), 2.31 (s, 3H).

5
.4

6
2

5
.4

7
0

7
.4

3
2

7
.4

5
1

7
.4

7
1

7
.4

8
7

7
.5

0
6

7
.5

2
6

7
.5

3
9

7
.5

5
9

7
.5

7
3

7
.6

0
0

7
.6

2
1

7
.6

4
0

7
.6

8
5

7
.7

1
6

21

S200



0102030405060708090100110120130140150160170180
f1 (ppm)

0

50

100

150

200

250

300

350

400

450

500

550

600

13C

6 (s)
168.74

9 (s)
165.07

2 (s)
163.25

4 (s)
154.68

4c (s)
154.20

1c (s)
152.80

2b (s)
137.02

2a (s)
136.30

7b,7a (s)
131.69

6b (s)
129.35

6a (s)
129.18

5 (s)
117.46

5c,3c (s)
116.04

6c,2c (s)
114.66

7 (s)
70.92

1b (s)
68.09

1a (s)
66.81

7c (s)
55.78

8 (s)
11.15

5b,5a (m)
125.45

3b,3a (m)
125.16

1
1
.1

4
6

5
5
.7

8
3

6
6
.8

0
9

6
8
.0

8
9

7
0
.9

1
8

7
7
.1

6
0
 C

D
C
l3

1
1
4
.6

5
8

1
1
6
.0

3
7

1
1
7
.4

6
5

1
2
5
.1

0
3

1
2
5
.1

2
0

1
2
5
.1

5
7

1
2
5
.1

9
2

1
2
5
.2

2
8

1
2
5
.3

8
4

1
2
5
.4

1
4

1
2
5
.4

4
8

1
2
5
.4

8
5

1
2
5
.5

1
8

1
2
9
.1

8
3

1
2
9
.3

5
3

1
3
1
.6

9
4

1
3
6
.3

0
0

1
3
7
.0

2
4

1
5
2
.8

0
3

1
5
4
.2

0
0

1
5
4
.6

8
1

1
6
3
.2

5
1

1
6
5
.0

6
9

1
6
8
.7

4
4

6

N
1 2

N
3

4

5

7

O

9

O

O

O

1a CH3
8

2a 1b

2b

3b

4b

5b

6b

7b

8b

FF
F

1c

6c

5c

4c

3c

2c

O
CH3
7c

3a

4a

5a

6a

7a

8a

F F
F

13C NMR (101 MHz, CDCl3) δ 168.7, 165.1, 163.3, 154.7, 154.2, 152.8, 137.0, 136.3, 131.7 (2C), 129.4, 129.2, 125.6 – 125.3 (m, 2C), 125.3 – 125.0 (m, 2C), 117.5, 116.0 (sym, 2C), 114.7 (sym, 2C),
70.9, 68.1, 66.8, 55.8, 11.1.

1
2
5
.1

0
3

1
2
5
.1

2
0

1
2
5
.1

5
7

1
2
5
.1

9
2

1
2
5
.2

2
8

1
2
5
.3

8
4

1
2
5
.4

1
4

1
2
5
.4

4
8

1
2
5
.4

8
5

1
2
5
.5

1
8

1
2
9
.1

8
3

1
2
9
.3

5
3

1
3
1
.6

9
4

S201



2.302.353.755.155.205.455.506.756.806.856.906.957.007.407.457.507.557.607.657.707.757.807.85
f2 (ppm)

10

55

65

70

115

125

130

135

f1
 (

p
p
m

)

13C HSQC

3a 3b 5b,7b,5a,7a 6a 6b 5c,3c 6c,2c 1a

1b

7 7c 8

7b,7a

6b 6a

5b,5a 3b,3a

5
5c,3c

6c,2c

7

1b
1a

7c

8

21

6

N
1 2

N
3

4

5

7

O

9

O

O

O

1a CH3
8

2a 1b

2b

3b

4b

5b

6b

7b

8b

FF
F

1c

6c

5c

4c

3c

2c

O
CH3
7c

3a

4a

5a

6a

7a

8a
F F

F

S202



2.303.755.455.506.756.806.856.906.957.457.507.557.607.657.707.75
f2 (ppm)

10

55

65

70

115

120

125

130

135

140

150

155

160

165

170

175

f1
 (

p
p
m

)

13C HMBC

3a 3b 5b,7b,5a,7a 6a 6b 5c,3c 6c,2c 1a

1b

7 7c 8

6

9
2

4 4c
1c

2b 2a

7b,7a
6b 6a

5b,5a 3b,3a

5
5c,3c

6c,2c

7

1b
1a

7c

8

21

6

N
1 2

N
3

4

5

7

O

9

O

O

O

1a CH3
8

2a 1b

2b

3b

4b

5b

6b

7b

8b

FF
F

1c

6c

5c

4c

3c

2c

O
CH3
7c

3a

4a

5a

6a

7a

8a

F F
F

S203



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

19000

20000

21000

22000

23000
1H

2
.9

4

2
.9

2

2
.9

5

1
.9

2

1
.9

3

1
.9

6
1
.9

6

1
.0

2
1
.9

4
0
.9

6

1b (s)
3.98

1a (s)
5.47

7c (s)
3.76

8 (s)
2.36

7 (s)
5.17

6c,2c (m)
6.81

5c,3c (m)
6.91

3a (s)
7.69

5a,7a (m)
7.58

6a (t)
7.45

-0
.0

0
1
 T

M
S

2
.3

6
0

3
.7

5
5

3
.9

8
1

5
.1

6
7

5
.4

7
2

6
.7

8
2

6
.7

9
2

6
.7

9
8

6
.8

0
9

6
.8

1
5

6
.8

2
4

6
.8

9
5

6
.9

0
4

6
.9

1
0

6
.9

2
1

6
.9

2
7

6
.9

3
7

7
.2

6
0
 C

D
C
l3

7
.4

5
3

7
.4

7
2

7
.5

6
0

7
.5

6
2

7
.5

6
6

7
.5

7
3

7
.5

7
3

7
.5

7
7

7
.5

8
5

7
.5

9
0

7
.6

8
8

1H NMR (400 MHz, CDCl3) δ 7.69 (s, 1H), 7.64 – 7.51 (m, 2H), 7.45 (t, J = 7.7 Hz, 1H), 6.97 – 6.86 (m, 2H), 6.85 – 6.75 (m, 2H), 5.47 (s, 2H), 5.17 (s, 2H), 3.98 (s, 3H), 3.76 (s, 3H), 2.36 (s, 3H).

7
.4

3
3

7
.4

5
3

7
.4

7
2

7
.5

6
0

7
.5

6
2

7
.5

6
6

7
.5

7
3

7
.5

7
3

7
.5

7
7

7
.6

8
8 6

N
1 2

N
3

4

5

7

O

9

O

O

O

CH3
8

CH3
1b

1c

6c

5c

4c

3c

2c

O
CH3
7c

1a

2a

3a

4a

5a

6a

7a

8a

FF
F

22

S204



0102030405060708090100110120130140150160170180
f1 (ppm)

0

50

100

150

200

250

300

350

400

450

500

550

600

13C

6 (s)
168.82

9 (s)
165.71

2 (s)
163.10

4 (s)
154.70

4c (s)
154.20

1c (s)
152.83

2a (s)
137.08

7a (app q)
131.66

6a (s)
129.17

3a (q)
125.08

5 (s)
117.68

5c,3c (s)
116.01

6c,2c (s)
114.68

7 (s)
70.97

1a (s)
68.07

7c (s)
55.79

1b (s)
53.15

8 (s)
11.16

4a (d)
131.07

5a (q)
125.18

8a (d)
126.79

1
1
.1

6
4

5
3
.1

5
2

5
5
.7

9
1

6
8
.0

6
9

7
0
.9

6
5

7
7
.1

6
0
 C

D
C
l3

1
1
4
.6

7
8

1
1
6
.0

1
2

1
1
7
.6

8
3

1
2
5
.0

6
4

1
2
5
.1

0
3

1
2
5
.1

2
5

1
2
5
.1

4
3

1
2
5
.1

6
4

1
2
5
.2

0
1

1
2
5
.2

3
9

1
2
5
.4

4
2

1
2
9
.1

7
4

1
3
0
.9

0
6

1
3
1
.6

4
0

1
3
1
.6

5
6

1
3
1
.6

6
6

1
3
1
.6

8
0

1
3
7
.0

8
4

1
5
2
.8

2
7

1
5
4
.2

0
5

1
5
4
.7

0
4

1
6
3
.1

0
4

1
6
5
.7

0
5

1
6
8
.8

1
8

13C NMR (101 MHz, CDCl3) δ 168.8, 165.7, 163.1, 154.7, 154.2, 152.8, 137.1, 131.7 (app q, J = 1.2 Hz), 131.1 (d, J = 32.4 Hz), 129.2, 126.8 (d, J = 271.1 Hz), 125.2 (q, J = 3.9 Hz), 125.1 (q, J = 3.9 Hz),
117.7, 116.0 (sym, 2C), 114.7 (sym, 2C), 71.0, 68.1, 55.8, 53.2, 11.2.

6

N
1 2

N
3

4

5

7

O

9

O

O

O

CH3
8

CH3
1b

1c

6c

5c

4c

3c

2c

O
CH3
7c

1a

2a

3a

4a

5a

6a

7a

8a

FF
F

22

S205



123.5124.0124.5125.0125.5126.0126.5127.0127.5128.0128.5129.0129.5130.0130.5131.0131.5132.0132.5
f1 (ppm)

0

50

100

150

200

250

300

13C [123.5 — 132.5 ppm]

7a (app q)
131.66

6a (s)
129.17

3a (q)
125.08

4a (d)
131.07

5a (q)
125.18

8a (d)
126.79

1
2
5
.0

2
7

1
2
5
.0

6
4

1
2
5
.1

0
3

1
2
5
.1

2
5

1
2
5
.1

4
3

1
2
5
.1

6
4

1
2
5
.2

0
1

1
2
5
.2

3
9

1
2
5
.4

4
2

1
2
8
.1

3
7

1
2
9
.1

7
4

1
3
0
.9

0
6

1
3
1
.2

2
9

1
3
1
.6

4
0

1
3
1
.6

5
6

1
3
1
.6

6
6

1
3
1
.6

8
0

6

N
1 2

N
3

4

5

7

O

9

O

O

O

CH3
8

CH3
1b

1c

6c

5c

4c

3c

2c

O
CH3
7c

1a

2a

3a

4a

5a

6a

7a

8a

FF
F

22

1
2
5
.0

2
7

1
2
5
.0

6
4

1
2
5
.1

0
3

1
2
5
.1

2
5

1
2
5
.1

4
3

1
2
5
.1

6
4

1
2
5
.2

0
1

1
2
5
.2

3
9

1
3
1
.6

4
0

1
3
1
.6

5
6

1
3
1
.6

6
6

1
3
1
.6

8
0

S206



2.32.43.73.84.05.15.25.56.86.97.07.47.57.67.77.8
f2 (ppm)

10

15

55

70

115

125

130

f1
 (

p
p
m

)

13C HSQC

3a 5a,7a 6a 5c,3c 6c,2c 1a 7 1b 7c 8

7a
4a

6a

8a

5a 3a

5

5c,3c
6c,2c

7

1a

7c

1b

8

6

N
1 2

N
3

4

5

7

O

9

O

O

O

CH3
8

CH3
1b

1c

6c

5c

4c

3c

2c

O
CH3
7c

1a

2a

3a

4a

5a

6a

7a

8a

FF
F

22

S207



2.43.73.83.94.05.15.25.45.56.86.97.57.67.7
f2 (ppm)

65

70

115

120

125

130

135

140

150

155

160

165

170

f1
 (

p
p
m

)

13C HMBC

3a 5a,7a 6a 5c,3c 6c,2c 1a 7 1b 7c 8

6

9

2

4 4c
1c

2a

7a 4a
6a

8a
5a 3a

5
5c,3c

6c,2c

7

1a

6

N
1 2

N
3

4

5

7

O

9

O

O

O

CH3
8

CH3
1b

1c

6c

5c

4c

3c

2c

O
CH3
7c

1a

2a

3a

4a

5a

6a

7a

8a

FF
F

22

S208



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

1H

3
.2

4
3
.2

2

4
.9

5

4
.2

9

2
.7

7

3
.1

6

3
.1

7

1
.8

6

2
.1

0
2
.1

0

0
.9

5
1
.8

5
0
.9

2

8 (s)
2.30

3a (s)
7.69

5a,7a (m)
7.56

6a (t)
7.45

5c,3c (m)
6.93

6c,2c (m)
6.80

1a (s)
5.46

7c (s)
3.76

4b,4b (m)
1.70

6b,5b (m)
1.36

1b (t)
0.97

7b (app t)
0.91

7 (s)
5.16

3b (app quint)
5.13

0
.0

0
1
 T

M
S

0
.8

8
8

0
.9

0
6

0
.9

2
3

0
.9

5
6

0
.9

7
5

0
.9

9
3

1
.3

2
0

1
.3

2
2

1
.3

2
9

1
.3

3
6

1
.3

4
0

1
.3

4
6

1
.3

5
1

1
.3

5
5

1
.3

5
8

1
.3

6
1

1
.3

6
5

1
.3

6
8

1
.3

6
9

1
.3

7
3

1
.3

7
7

1
.3

8
1

1
.3

8
6

1
.6

7
2

1
.6

7
4

1
.6

7
7

1
.6

8
1

1
.6

8
7

1
.6

8
9

1
.6

9
4

1
.6

9
6

1
.7

0
7

1
.7

1
1

1
.7

1
2

1
.7

1
5

1
.7

2
9

1
.7

3
1

1
.7

3
4

1
.7

4
8

2
.2

9
6

3
.7

5
5

5
.1

0
0

5
.1

1
4

5
.1

3
2

5
.1

4
8

5
.1

6
5

5
.4

6
4

6
.7

7
9

6
.7

8
3

6
.7

8
9

6
.7

9
4

6
.8

0
0

6
.8

0
6

6
.8

1
1

6
.8

2
1

6
.9

0
8

6
.9

1
8

6
.9

2
4

6
.9

3
0

6
.9

3
5

6
.9

4
1

6
.9

5
2

7
.2

6
0
 C

D
C
l3

7
.4

4
5

7
.4

6
4

7
.5

5
5

7
.5

5
6

7
.5

5
8

7
.5

5
9

7
.5

6
1

7
.5

6
4

7
.5

6
7

7
.5

6
7

7
.6

9
0

1H NMR (400 MHz, CDCl3) δ 7.69 (s, 1H), 7.61 – 7.52 (m, 2H), 7.45 (t, J = 7.7 Hz, 1H), 6.99 – 6.88 (m, 2H), 6.86 – 6.75 (m, 2H), 5.46 (s, 2H), 5.16 (s, 2H), 5.13 (app quint, J = 6.5 Hz, 1H), 3.76 (s, 3H),
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