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 S2

General Information 

The NMR spectra were recorded using a Bruker DPX-500 instrument (500 MHz 
1
H NMR 

and 125 MHz 
13

C NMR); CDCl3 and mixtures of CDCl3 and DMSO-d6 were used as 

solvent with TMS as internal standard. IR spectra were measured with a Perkin-Elmer 

Spectrum RX IFTIR System. High resolution mass spectra (HRMS) were obtained on an 

ESI-TOF Mass Spectrometer.  
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 S3

Acquisition Time (sec) 6.7633 Comment Imported from UXNMR.

Frequency (MHz) 500.13

Nucleus 1H Number of Transients 16 Original Points Count 32768 Points Count 32768

Pulse Sequence zg30 Solvent CHLOROFORM-D Sweep Width (Hz) 4844.96

Temperature (degree C) 27.000

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)

4.04 3.15 3.072.881.04 1.021.00 0.99 0.980.96 0.940.91
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1
H NMR (500 MHz) in CDCl3 of compound 1. 
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13
C {1H} (Carbon Totally Decoupled of Hydrogen) 
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Chemical Shift (ppm)

1
8
.9

2
2
0
.3

2
2
0
.5

6
2
1
.9

1

4
3
.7

3

5
9
.8

1
6
2
.4

8

7
8
.5

0
8
1
.4

6

8
9
.9

4

1
0
4
.5

2
1
0
6
.2

3

1
1
6
.1

5

1
3
0
.1

8

1
3
4
.6

5

1
4
2
.0

2

1
7
5
.4

2

1
8
6
.7

5

2
0
5
.1

5

1

2

3

4

5 6

7

8

9
10

11

12

13

14

15

1'

2'a3'

2'b16
O

O

O
O

O

OH

H

H

 

13
C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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13
C NMR (125 MHz) in CDCl3 of compound 1
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gCOSY – Compound 1 
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gHMQC – Compound 1 
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gHMBC – Compound 1 
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Acquisition Time (sec) 3.2768 Comment Imported from UXNMR.

Frequency (MHz) 500.13 Nucleus 1H Number of Transients 32

Original Points Count 32768 Points Count 32768 Pulse Sequence zg30

Solvent CHLOROFORM-D Sweep Width (Hz) 10000.00

Temperature (degree C) 27.000

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)

3.193.17 3.062.982.211.151.08 1.061.000.90

1
.3

4
1

.3
5

1
.5

0

1
.9

1

2
.1

2
2

.1
8

2
.2

0
2

.3
1

2
.3

3
2

.3
5

2
.3

8
2

.4
1

2
.4

3

2
.9

7
2

.9
9

3
.0

1
3

.0
2

4
.9

1
4

.9
3

5
.0

1
5

.0
3

5
.0

5
5

.0
6

5
.6

3

5
.7

8

5
.9

9

6
.0

9

O

O

O
O

O

O

H

H

12

3

4

5

6

7

8

9

10

11

12

13

14

15

1'
2'

3'a

4'

H

H
3'b

 

1
H NMR (500 MHz) in CDCl3 of compound 7. 
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13
C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13
C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

1
5

.3
4

1
8

.1
2

2
0

.5
3

2
1

.6
5

3
8

.3
9

4
4

.7
9

5
5

.1
1

6
7

.7
7

8
0

.3
0

1
0

5
.1

4

1
2

7
.0

3

1
3

3
.1

0

 

13
C NMR (125 MHz) in CDCl3 of compound 7.
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gCOSY – Compound 7 
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gHMQC - Compound 7 
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gHMBC – Compound 7 
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Acquisition Time (sec) 3.8535 Comment Imported from UXNMR. Frequency (MHz) 500.13

Nucleus 1H Number of Transients 8 Original Points Count 32768

Points Count 32768 Pulse Sequence zg30 Solvent CHLOROFORM-D

Sweep Width (Hz) 8503.40 Temperature (degree C) 27.000

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)

4.13 3.09 3.052.992.06 1.05 1.041.03 1.021.00 0.89
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1
H NMR (500 MHz) in CDCl3 of compound 3. 
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13
C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13
C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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13
C NMR (125 MHz) in CDCl3 of compound 3
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gCOSY – Compound 3 
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gHMQC - Compound 3 
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gHMBC - Compound 3 
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Acquisition Time (sec) 3.8535 Comment Imported from UXNMR.

Frequency (MHz) 500.13

Nucleus 1H Number of Transients 16 Original Points Count 32768

Points Count 32768 Pulse Sequence zg30 Solvent CHLOROFORM-D

Sweep Width (Hz) 8503.40 Temperature (degree C) 27.000

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)

3.13 3.093.002.892.872.121.10 1.00 0.97 0.960.930.90
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1
H NMR (500 MHz) in CDCl3 of compound 10. 
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13
C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13
C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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13
C NMR (125 MHz) in CDCl3 of compound 10.
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gCOSY – Compound 10 
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gHMQC – Compound 10 
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gHMBC – Compound 10 
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Acquisition Time (sec) 4.1288 Comment Imported from UXNMR.

Frequency (MHz) 500.13 Nucleus 1H Number of Transients 32

Original Points Count 32768 Points Count 32768 Pulse Sequence zg30

Solvent CHLOROFORM-D Sweep Width (Hz) 7936.51

Temperature (degree C) 27.000

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)

3.153.04 2.932.082.08 1.141.111.091.02 1.011.00 0.95 0.88
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1
H NMR (500 MHz) in CDCl3 of compound 2. 
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gCOSY – Compound 2 
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gHMQC – Compound 2 
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gHMBC – Compound 2 
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Acquisition Time (sec) 3.9059 Comment Imported from UXNMR.

Frequency (MHz) 500.13 Nucleus 1H Number of Transients 16

Original Points Count 32768 Points Count 32768 Pulse Sequence zg30

Solvent CHLOROFORM-D Sweep Width (Hz) 8389.26

Temperature (degree C) 27.000

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)

3.19 3.183.061.331.15 1.071.061.051.041.03 1.011.00 0.99
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1
H NMR (500 MHz) in CDCl3 with 10% DMSO-d6 of compound 11.
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13C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

1
8

.6
9

2
0

.7
0

2
2

.0
6

3
5

.9
5

3
8

.5
3

4
3

.6
7

6
0

.7
5

6
6

.1
7

7
5

.9
0

8
0

.1
0

1
0

4
.0

9

1
1

4
.3

1

 

13
C NMR (125 MHz) in CDCl3 with 10% DMSO-d6 of compound 11.
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gCOSY – Compound 11 
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gHMBC – Compound 11 
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gNOESY – Compound 11 
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Acquisition Time (sec) 4.0108 Comment Imported from UXNMR.

Frequency (MHz) 500.13 Nucleus 1H Number of Transients 16

Original Points Count 32768 Points Count 32768 Pulse Sequence zg30

Solvent CHLOROFORM-D Sweep Width (Hz) 8169.93

Temperature (degree C) 27.000

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)

3.22 3.133.04 2.611.23 1.141.07 1.061.031.000.86
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13C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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gCOSY – Compound 12 
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gHMBC – Compound 12 
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Acquisition Time (sec) 5.4657 Comment  1H

Frequency (MHz) 300.13 Nucleus 1H

Number of Transients 48 Original Points Count 32768 Points Count 32768 Pulse Sequence zg30 Solvent CHLOROFORM-D

Sweep Width (Hz) 5995.20 Temperature (degree C) 19.200

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)
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13C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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gCOSY – Compound 13 
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gHMQC – Compound 13 
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gHMBC – Compound 13 

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
ppm

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

p
p

m

 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 S44

Acquisition Time (sec) 7.7070 Comment Imported from UXNMR.

Frequency (MHz) 500.13 Nucleus 1H Number of Transients 2

Original Points Count 65536 Points Count 32768 Pulse Sequence zg30

Solvent CHLOROFORM-D Sweep Width (Hz) 8503.40

Temperature (degree C) 27.000

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)

3.17 3.072.061.091.061.02 1.021.01 1.01 1.001.00 0.99
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13C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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gCOSY – Compound 14 
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gHMQC – Compound 14 
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gHMBC – Compound 14 

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
ppm

20

40

60

80

100

120

140

160

180

200

p
p
m

 

 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 S49

gNOESY – Compound 14 
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Acquisition Time (sec) 7.7070 Comment Imported from UXNMR.

Frequency (MHz) 500.13

Nucleus 1H Number of Transients 16 Original Points Count 65536

Points Count 32768 Pulse Sequence zg30 Solvent CHLOROFORM-D

Sweep Width (Hz) 8503.40 Temperature (degree C) 27.000

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)

18.133.012.952.092.041.16 1.10 1.061.041.01 1.00 0.970.96
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13C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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gCOSY – Compound 15 
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gHMQC – Compound 15 
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gHMBC – Compound 15 
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Acquisition Time (sec) 7.7070 Comment Imported from UXNMR.

Frequency (MHz) 500.13

Nucleus 1H Number of Transients 128 Original Points Count 65536

Points Count 32768 Pulse Sequence zg30 Solvent CHLOROFORM-D

Sweep Width (Hz) 8503.40 Temperature (degree C) 27.000

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)

17.913.05 2.982.95 2.942.01 1.321.071.00 0.99 0.98 0.970.94

1
.0

0
1
.0

1
1
.0

4
1
.1

0
1
.1

4

1
.3

9

1
.8

2
1
.9

4
1
.9

7
1
.9

9
2
.2

1
2
.2

5
2
.2

7
2
.3

3
2
.3

4
2
.3

6
2
.3

9
2
.4

1
2
.4

9
2
.5

0
2
.5

1
2
.5

2

2
.9

0
2
.9

1
2
.9

2
2
.9

4

3
.9

0

3
.9

9

4
.3

3
4
.3

5
4
.3

5
4
.3

7

4
.9

9

5
.2

5

5
.6

4

1

2

3

4

5 6

7

8
9

10

11

12

13

14

15

1'

2'a3'

2'b16

O

O

O
O

O

OH

H

H

O
Si

18

19

17

20

21

23
24

25

22

 

1
H NMR (500 MHz) in CDCl3 of compound 16.

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 S56

13C {1H} (Carbon Totally Decoupled of Hydrogen) 
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13C (DEPT-135) (Distortionless Enhancement by Polarization Transfer) 
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13
C NMR (125 MHz) in CDCl3 of compound 16.
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gCOSY – Compound 16 
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gHMQC – Compound 16 
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gHMBC – Compound 16 
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gNOESY – Compound 16 
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