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HSQC in DMSO: 10 

ppm
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COSY in DMSO: 11 

ppm
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IR: 12 

 

 

1H NMR in DMSO: 12 
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13C NMR in DMSO: 12 
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COSY in DMSO: 12 
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HRMS: 12 
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IR: 13 
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13C NMR in DMSO: 13 

102030405060708090100110120130140150160170180190 ppm
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COSY in DMSO: 13 

ppm
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HRMS: 13 
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IR: 14 

 

 

1H NMR in DMSO: 14 
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13C NMR in DMSO: 14 

1520253035404550556065707580859095100105110115120125130135140145150155160165170175180185 ppm
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COSY in DMSO: 14 

ppm

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0 ppm
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ppm

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0 ppm

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

 

14

O

H
N

O

O

N
H

N

Cl

14

O

H
N

O

O

N
H

N

Cl



Addendum A – Chapter 3 

146 
 

 

 

 

14

O

H
N

O

O

N
H

N

Cl



Addendum A – Chapter 3 

147 
 

IR: 15 

 

 

1H NMR in DMSO: 15 

1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0 ppm
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13C NMR in DMSO: 15 

2030405060708090100110120130140150160170180190 ppm
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COSY in DMSO: 15 

ppm
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HRMS: 15 
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IR: 16 

 

1H NMR in DMSO: 16 

1.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5 ppm
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13C NMR in DMSO: 16 

102030405060708090100110120130140150160170180190 ppm
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COSY in DMSO: 16 

ppm
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HRMS: 16 
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IR: 17 

 

 

1H NMR in DMSO: 17 

2.53.03.54.04.55.05.56.06.57.07.58.08.59.0 ppm
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13C NMR in DMSO: 17 
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DEPT135 in DMSO: 17 
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COSY in DMSO: 17 

ppm
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HSQC in DMSO: 17 

ppm

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0 ppm

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

 

O

H
N

O

O

O
O

N
H

N

Cl

17

O

H
N

O

O

O
O

N
H

N

Cl

17



Addendum A – Chapter 3 

158 
 

 

 

 

 

 

 

 

O

H
N

O

O

O
O

N
H

N

Cl

17



Addendum A – Chapter 3 

159 
 

IR: 18 

 

 

1H NMR in CDCl3: 18 
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13C NMR in CDCl3: 18 
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DEPT in CDCl3: 18 
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COSY in CDCl3: 18 

ppm
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HSQC in CDCl3: 18 
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HRMS: 18 
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IR: 19 

 

1H NMR in CDCl3: 19 

2.53.03.54.04.55.05.56.06.57.07.58.08.59.0 ppm

2
.4

2

3
.1

5

3
.2

6

3
.4

8

3
.7

3

4
.0

5

6
.2

1
6

.2
1

6
.8

2
6

.8
3

7
.2

4
7

.2
5

7
.2

5
7

.3
9

7
.4

1

7
.4

3
7

.4
3

7
.4

8
7

.4
9

7
.6

7
7

.6
9

7
.7

9
7

.8
2

7
.9

1
7

.9
2

7
.9

7
7

.9
9

8
.0

3
8

.0
3

8
.0

5
8

.0
5

8
.7

1
8

.7
2

8
.7

5
8

.7
6

8
.0

3

1
5

.8
4

1
2

.1
6

2
.5

6

2
.7

9

3
.3

8

6
.5

6
5

.5
2

5
.6

2

2
.7

1
2

.9
7

2
.5

2

2
.7

9

 

 

O

O

O

N

N

N

Cl

19

O

O

O

N

N

N

Cl

1

2
3

1'

2'

3' 4'

5' 6'

19

1"

2"

2"
3"

3"
4"

5"

2a

3a

4a

5a

6a

7a

8a
1b

1b

2b

2b

 2a  8a 
 5a 

 1 

2”   3” 
6a 

 2 
 3‟ 

 3a 

 4‟ 

 1b 

 6‟ 



Addendum A – Chapter 3 

164 
 

13C NMR in CDCl3: 19 

1520253035404550556065707580859095100105110115120125130135140145150155160165170175180 ppm
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DEPT135 in CDCl3: 
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COSY in CDCl3: 19 

ppm
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HSQC in CDCl3: 19 
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HRMS: 19 
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IR: 20 

 

 

1H NMR in DMSO: 20 
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13C NMR in DMSO: 20 
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COSY in DMSO: 20 
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HSQC in DMSO: 20 
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HRMS: 20 
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IR: 21 

 

 

1H NMR in CDCl3: 21 
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13C NMR in CDCl3: 21 
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COSY in CDCl3: 21 

ppm
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HRMS: 21 
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IR: 22 

 

 

1H NMR in CDCl3: 22 
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13C NMR in CDCl3: 22 
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DSC Thermgraph: 11 
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DSC Thermgraph: 13 

 

DSC Thermgraph: 14 
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DSC Thermgraph: 15 

 

DSC Thermgraph: 16 
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DSC Thermgraph: 17 

 

DSC Thermgraph: 18 
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DSC Thermgraph: 19 

 

 

 

 

 

 

 

 

O

O

O

N

N

N

Cl

19



Addendum A – Chapter 3 

182 
 

TGA Thermgraph: 11 
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TGA Thermgraph: 13 
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TGA Thermgraph: 15 
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TGA Thermgraph: 17 
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TGA Thermgraph: 19 
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Addendum B: Analytical data for Chapter 4 
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1H NMR in DMSO: 10 
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13C NMR in DMSO: 10 
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DEPT135 in DMSO: 10 

102030405060708090100110120130140150160170180190 ppm
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HSQC in DMSO: 10 

ppm
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IR: 11 

 

 

1H NMR in DMSO: 11 
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13C NMR in DMSO: 11 

101520253035404550556065707580859095100105110115120125130135140145150155160165170175180 ppm
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COSY in DMSO: 11 

ppm
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HRMS: 11 
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IR: 12 

 

 

1H NMR in DMSO: 12 
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13C NMR in DMSO: 12 
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COSY in DMSO: 12 

ppm
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HRMS: 12 
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IR: 13 

 

 

1H NMR in DMSO: 13 
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13C NMR in DMSO: 13 

102030405060708090100110120130140150160170180190 ppm
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COSY in DMSO: 13 
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HRMS: 13 
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IR: 14 

 

 

1H NMR in DMSO: 14 
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13C NMR in DMSO: 14 

2030405060708090100110120130140150160170180 ppm
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DEPT135 in DMSO: 14 
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COSY in DMSO: 14 

ppm

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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HRMS: 14 
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IR: 15 

 

 

1H NMR in DMSO: 15 
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13C NMR in DMSO: 15 

102030405060708090100110120130140150160170180 ppm
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COSY in DMSO: 15 

ppm
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HSQC in DMSO: 15 
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HRMS: 15 
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IR: 16 

 

 

1H NMR in DMSO: 16 
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13C NMR in DMSO: 16 

2030405060708090100110120130140150160170180190 ppm

1
3
.7

8

1
5
.1

8

2
3
.1

8

3
6
.9

5
3
9
.0

8

3
9
.2

2
3
9
.3

6

3
9
.5

0
3
9
.6

4

3
9
.7

8
3
9
.9

2

4
0
.0

3
4
3
.8

9
4
5
.9

4

4
6
.1

3

6
4
.9

3
6
8
.7

4

6
8
.8

3
6
9
.3

3

7
0
.3

8
7
1
.1

8

1
0
9
.6

1

1
1
9
.7

5

1
2
1
.8

4
1
2
3
.0

7

1
2
7
.4

5
1
2
8
.6

0

1
4
1
.2

1

1
5
1
.8

5

1
5
8
.8

5

1
6
3
.4

7

1
7
0
.0

3

1
7
5
.6

1

 

 
DEPT135 in DMSO: 16 
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IR: 17 
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13C NMR in DMSO: 17 
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IR: 18 

 

 

1H NMR in DMSO: 18 
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13C NMR in DMSO: 18 
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HRMS: 18 
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IR: 19 

 

 
1H NMR in DMSO: 19 
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13C NMR in DMSO: 19 
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COSY in DMSO: 19 
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HRMS: 19 
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Addendum C: Analytical data for Chapter 3 
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1H NMR in DMSO: 1 
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DEPT135 in DMSO: 1 
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HSQC in DMSO: 1 
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1H NMR in DMSO: 2 
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13C NMR in DMSO: 2 
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COSY in DMSO: 2 
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IR: 3 
 

 
 
1H NMR in DMSO: 3 
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13C NMR in DMSO: 3 
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COSY in DMSO: 3 
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IR: 4: 

 

 
 
1H NMR in DMSO: 4 
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HSQC in DMSO: 4 
 

ppm

2.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0 ppm

20

30

40

50

60

70

80

90

100

110

120

130

140

 
 
HRMS: 4 

O

HO

O

O

O

4

O

HO

O

O

O

4



Addendum C – Chapter 5: 

243 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

O

HO

O

O

O

4



Addendum C – Chapter 5: 

244 
 

IR: 5:  
 

 
 
1H NMR in DMSO: 5 
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13C NMR in DMSO: 5 
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COSY in DMSO: 5 
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IR: 6: 

 

 
 
1H NMR in DMSO: 6 
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13C NMR in DMSO: 6 
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COSY in DMSO: 6 
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HRMS: 6 
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IR: 7 

 

 
 
1H NMR in CDCl3: 7 
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DEPT90 in CDCl3: 7 
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HSQC in CDCl3: 7 
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13C NMR in CDCl3: 8 
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HSQC in CDCl3: 8 
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IR: 9 
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HSQC in CDCl3: 9 
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IR: 10 
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13C NMR in CDCl3: 10 
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HSQC in CDCl3: 10 
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IR: 11 

 
 
1H NMR in CDCl3: 11 
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HMBC in CDCl3: 11 
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IR: 12 

 

 
 
1H NMR in CDCl3: 12 
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13C NMR in CDCl3: 12 
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DEPT135 in CDCl3: 12 
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DEPT90 in CDCl3: 12 
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COSY in CDCl3: 12 
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HSQC in CDCl3: 12 
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DSC Thermograph: 7 

 
DSC Thermograph: 8 
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DSC Thermograph: 9 

DSC Thermograph: 10 
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DSC Thermograph: 11 

DSC Thermograph: 12 
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DSC Thermograph: DHA 

DSC Thermograph: AS 

O

O O

O

H

HH

OH

DHA

O

O O

O

H

HH

O

O

OH

O

AS



Addendum C – Chapter 5: 

280 
 

TGA Thermograph: 7 

 
 

TGA Thermograph: 8 
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TGA Thermograph: 9 

 
 

TGA Thermograph: 10 
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TGA Thermograph: 11 

 

 
 

TGA Thermograph: 12 
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TGA Thermograph: DHA 

 
 

TGA Thermograph: AS 
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