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Appendix A

Hamigera tarangaensis Images

Figure A.1. Underwater photograph of PTN2 66E, collected from Cape Karikari, New
Zealand.

Figure A.2. Hamigera tarangaensis isochelae, 950× magnification.
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Appendix B

Proposed Biogenesis
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Appendix C

Isolation Schemes

H2O

MeOH (2 x 400 mL)

PSDVB, Me2CO/H2O

Silica gel, 0-100% EtOAc/CH2Cl2, 172 fractions

Hamigera tarangaensis (PTN2_66E, 124.7 g)

30%
A

0.233 g

Me2CO
C
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50% 
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CH2Cl2

D
1.0 mg
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1%
E26-E49
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50%
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F
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42-54
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20%
G

40%
H

60%
I

70%
J

80%
K

90%
L

MeOH
M

H2O

C18 HPLC, 85% MeOH/0.1 M HCOOH(aq)

Ham F
2.6 mg

Scheme C.1. Isolation of hamigeran F (6) from Hamigera tarangaensis, collected from
Cape Karikari, New Zealand.
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H2O

EtOH (2 x 100 mL)

PSDVB, Me2CO/H2O

Hamigera tarangaensis (PTN2_79F, 25 g)

20%
A
?

40%
B

15.8 mg

60%
C

40.0 mg

80%
D

189.2 mg

Me2CO
E

191.9 mg

ExtractsSolids

C18 HPLC, 75% MeOH/0.2 M HCOOH(aq), 13 fractions

LH-20, 50% EtOH/CH2Cl2

G
87.1 mg

10
R

Ham A Ethyl Ester
1.5 mg

5
M

Ham K
0.6 mg

8
P

C18 HPLC, 70% MeOH/0.2 M HCOOH(aq)

9
Q

11-13
S-V

6,7
N,O

1-4
I-L

10-epi-Ham K
0.3 mg

H
27.2 mg

F
67.0 mg

Ham A Ethyl Ester = hamigeran A ethyl ester
Ham K = hamigeran K
10-epi-Ham K = 10-epi-hamigeran K

Scheme C.3. Isolation of hamigeran K (13), 10-epi-hamigeran K (14) and hamigeran A
ethyl ester (19) from Hamigera tarangaensis, collected from Cavalli Island, New

Zealand.
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Appendix D

NMR Tables

Table D.1. 13C and 1H NMR Data for Hamigeran A (2), Debromohamigeran A (3),
Hamigeran B (4) and Hamigeran A Ethyl Ester (19) in CDCl3.

Hamigeran A (2)† Debromohamigeran A (3)† Hamigeran B (4)† Hamigeran A Ethyl Ester (19)
Position δC mult. δH δC mult. δH δC mult. δH δC mult. δH

1 157.6 C 161.2 C 160.8 C 157.7 C
1-OH 11.75 10.97 12.64 11.81

2 110.5 C 115.1 CH 6.64 111.6 C 110.4 C
3 148.3 C 149.1 C 150.2 C 148.3 C
3 122.4 CH 6.79 121.5 CH 6.66 124.3 CH 6.82 122.3 CH 6.78
4a 142.8 C 144.1 C 142.8 C 143.0 C
5 50.0 CH 3.50 50.2 CH 3.53 56.2 CH 3.39 50.3 CH 3.48
6 53.4 CH 2.03 53.4 CH 2.02 51.3 CH 2.31 53.5 CH 2.02
7 26.9 CH2 0.70 26.9 CH2 0.70 26.8 CH2 1.69 27.0 CH2 0.71

1.62 1.62 1.81 1.64
8 34.0 CH2 1.55 34.1 CH2 1.55 33.8 CH2 1.56 34.2 CH2 1.52

1.72 1.73 2.63 1.74
9 47.2 C 47.2 C 57.0 C 47.3 C

10 83.9‡ C 83.7 C 199.1 C 84.0 C
10-OH 4.33 4.40 4.29

11 198.1 C 197.7 C 184.4 C 198.5 C
11a 114.7 C 113.7 C 117.3 C 115.0 C
12 27.3 CH 1.58 27.3 CH 1.58 28.1 CH 1.21 27.5 CH 1.58
13 23.4 CH3 1.22 23.4 CH3 1.21 19.7 CH3 0.53 23.5 CH3 1.21
14 22.0 CH3 0.83 22.0 CH3 0.82 23.3 CH3 0.45 22.1 CH3 0.83
15 24.3 CH3 1.36 24.4 CH3 1.37 24.3 CH3 1.29 24.4 CH3 1.35
16 24.6 CH3 2.47 22.7 CH3 2.35 24.4 CH3 2.51 24.8 CH3 2.46
17 169.5 C 169.2 C 169.2 C
18 53.1 CH3 3.61 52.9 CH3 3.60 52.9 CH2 4.04
19 1.40 CH3 1.11

†Wellington et al., J. Nat. Prod., 2000, 63, 79–85.
‡The chemical shift for C-10 was originally reported as δ 89.3.
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Table D.15. 13C (150 MHz),1H (600 MHz) and NOESY (600 MHz) NMR Data for
12-Acetoxy-13-epi-neoverrucosan-5-one (18) in C6D6.

13C 1H
Position δ (ppm) mult. 1JCH (Hz) δ (ppm) mult. J (Hz) NOESY

1 46.9 CH 125 1.61 dd 11.8,4.2 2(w),3a,6a,8b,14,15(w)
2 31.4 CH 158 1.02 m 1(w),3a,3b,14,15,18
3 28.4 CH2 160 0.69 dd† 4.8,4.8† 1,2,3b,6a

162 0.86 dd† 8.0,4.4† 2,3a,18
4 30.3 C
5 208.3 C
6 53.9 CH2 122 1.65 d 15.0 1,3a,6b,8b

132 2.01 d 15.3 6a,8a,8b(w),19
7 40.4 C
8 35.1 CH2 127 0.79 ddd 13.5,4.6,2.5 6b,8b,9b(w),14,19

123 0.94 td 13.6,4.2 1,6a,8a,9a,9b(w),11a
9 32.1 CH2 125 1.01 m 9b,11b(w),20

124 1.26 td 14.2,4.6 8a(w),8b(w),9a,19
10 40.8 C
11 44.2 CH2 127 1.53 m 8b,9a,11b,12(w)

130 1.80 m 9a(w),11a,12,20
12 75.7 CH 155 5.20 ddd 8.0,8.0,2.4 11a(w),11b,13,16,17,20(w)
13 55.5 CH 120 1.82 m 12,14,15,16,17
14 48.8 CH 135 1.50 dd 12.0,5.0† 1,2,8a,13,16,17,19
15 25.1 CH 130 2.30 dsept 11.2,6.4 1,2(w),3a,12(w),13,16,17
16 22.2‡ CH3 125 0.87‡ d 6.6‡ 12,13,14,15
17 23.8‡ CH3 124 0.87‡ d 6.1‡ 12,13,14,15
18 21.1 CH3 127 1.30 s 2,3b,19
19 16.4 CH3 124 0.68 s 6b,8a,9b,14,18
20 32.2 CH3 124 0.78 s 9a,9b,11b,12(w),13,14
21 169.4 C
22 21.0 CH3 128 1.66 s

†Multiplicities and J-values observed from a 1D-TOCSY experiment.
‡Interchangeable.
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Appendix E

Hamigeran A Spectra
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1H NMR spectrum of hamigeran A (2) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran A (2) in CDCl3 (150 MHz).
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Appendix F

Debromohamigeran A Spectra
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1H NMR spectrum of debromohamigeran A (3) in CDCl3 (600 MHz).
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13C NMR spectrum of debromohamigeran A (3) in CDCl3 (150 MHz).
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Appendix G

Hamigeran B Spectra
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1H NMR spectrum of hamigeran B (4) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran B (4) in CDCl3 (150 MHz).
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Appendix H

Hamigeran F NMR Spectra
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1H NMR spectrum of hamigeran F (6) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran F (6) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran F (6) in CDCl3 (600 MHz).
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HSQCAD spectrum of hamigeran F (6) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran F (6) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran F (6) in CDCl3 (600 MHz).
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Appendix I

Hamigeran F Rearrangement Product NMR Spectra
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1H NMR spectrum of hamigeran F rearrangement product (7) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran F rearrangement product (7) in CDCl3 (150 MHz).

34

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



F
1
 
(
p
p
m
)

0
1

2
3

4
5

6
7

8
9

1
0

1
1

1
2

1
3

1
4

F
2
(
p
p
m
) 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

gCOSY spectrum of hamigeran F rearrangement product (7) in CDCl3 (600 MHz).
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HSQCAD spectrum of hamigeran F rearrangement product (7) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran F rearrangement product (7) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran F rearrangement product (7) in CDCl3 (600 MHz).
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Appendix J

Hamigeran G NMR Spectra
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1H NMR spectrum of hamigeran G (8) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran G (8) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran G (8) in CDCl3 (600 MHz).
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HSQCAD spectrum of hamigeran G (8) in CDCl3 (600 MHz).

42

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



F
1
 
(
p
p
m
)

2
0

4
0

6
0

8
0

1
0
0

1
2
0

1
4
0

1
6
0

1
8
0

2
0
0

2
2
0

F
2
(
p
p
m
) 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

gHMBC spectrum of hamigeran G (8) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran G (8) in CDCl3 (600 MHz).
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Appendix K

Hamigeran H NMR Spectra
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1H NMR spectrum of hamigeran H (10) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran H (10) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran H (10) in CDCl3 (600 MHz).
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Fully-coupled HSQCAD spectrum of hamigeran H (10) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran H (10) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran H (10) in CDCl3 (600 MHz).
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Appendix L

Hamigeran I NMR Spectra
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1H NMR spectrum of hamigeran I (11) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran I (11) in CDCl3 (150 MHz).

(δC 207.2; 31.1 = Me2CO, δC 105.1 = transmitter spike, δC 53.6 = CH2Cl2)
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gCOSY spectrum of hamigeran I (11) in CDCl3 (600 MHz).
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Fully-coupled HSQCAD spectrum of hamigeran I (11) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran I (11) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran I (11) in CDCl3 (600 MHz).
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Appendix M

Hamigeran J NMR Spectra
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1H NMR spectrum of hamigeran J (12) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran J (12) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran J (12) in CDCl3 (600 MHz).
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Fully-coupled HSQCAD spectrum of hamigeran J (12) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran J (12) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran J (12) in CDCl3 (600 MHz).
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Appendix N

Hamigeran K Spectra
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1H NMR spectrum of hamigeran K (13) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran K (13) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran K (13) in CDCl3 (600 MHz).
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HSQCAD spectrum of hamigeran K (13) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran K (13) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran K (13) in CDCl3 (600 MHz).
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Appendix O

10-epi-Hamigeran K Spectra

p
p
m

1
2

3
4

5
6

7
8

9
1
0

1
1

 
 

1H NMR spectrum of 10-epi-hamigeran K (14) in CDCl3 (600 MHz).
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13C NMR spectrum of 10-epi-hamigeran K (14) in CDCl3 (150 MHz).
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gCOSY spectrum of 10-epi-hamigeran K (14) in CDCl3 (600 MHz).
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HSQCAD spectrum of 10-epi-hamigeran K (14) in CDCl3 (600 MHz).
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gHMBC spectrum of 10-epi-hamigeran K (14) in CDCl3 (600 MHz).
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NOESY spectrum of 10-epi-hamigeran K (14) in CDCl3 (600 MHz).
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Appendix P

4-Bromohamigeran K Spectra
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1H NMR spectrum of 4-bromohamigeran K (15) in CDCl3 (600 MHz).

75

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



204.887

157.758

148.205

142.655

114.737

119.318

112.725

77.160

77.371

76.949

73.032

46.379

50.573

54.881

18.055

19.393

23.475

24.177

26.442

28.700

36.022

p
p
m

2
0

4
0

6
0

8
0

1
0
0

1
2
0

1
4
0

1
6
0

1
8
0

2
0
0

13C NMR spectrum of 4-bromohamigeran K (15) in CDCl3 (150 MHz).
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gCOSY spectrum of 4-bromohamigeran K (15) in CDCl3 (600 MHz).
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HSQCAD spectrum of 4-bromohamigeran K (15) in CDCl3 (600 MHz).
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gHMBC spectrum of 4-bromohamigeran K (15) in CDCl3 (600 MHz).
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NOESY spectrum of 4-bromohamigeran K (15) in CDCl3 (600 MHz).
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Appendix Q

Hamigeran L Spectra
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1H NMR spectrum of hamigeran L (16) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran L (16) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran L (16) in CDCl3 (600 MHz).
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HSQCAD spectrum of hamigeran L (16) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran L (16) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran L (16) in CDCl3 (600 MHz).
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Appendix R

Hamigeran L 11-O-Methyl Ester Spectra
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1H NMR spectrum of hamigeran L 11-O-methyl ester (17) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran L 11-O-methyl ester (17) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran L 11-O-methyl ester (17) in CDCl3 (600 MHz).
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HSQCAD spectrum of hamigeran L 11-O-methyl ester (17) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran L 11-O-methyl ester (17) in CDCl3 (600 MHz).
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NOESY spectrum of hamigeran L 11-O-methyl ester (17) in CDCl3 (600 MHz).
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Appendix S

12-Acetoxy-13-epi-neoverrucosan-5-one NMR Spectra
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1H NMR spectrum of 12-acetoxy-13-epi-neoverrucosan-5-one (18) in CDCl3 (600 MHz).
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13C NMR spectrum of 12-acetoxy-13-epi-neoverrucosan-5-one (18) in CDCl3 (150 MHz).
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gCOSY spectrum of 12-acetoxy-13-epi-neoverrucosan-5-one (18) in CDCl3 (600 MHz).
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Fully-coupled HSQCAD spectrum of 12-acetoxy-13-epi-neoverrucosan-5-one (18)
in CDCl3 (600 MHz). 1JCH = 140 Hz.

96

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



F
1
 
(
p
p
m
)

2
0

4
0

6
0

8
0

1
0
0

1
2
0

1
4
0

1
6
0

1
8
0

2
0
0

2
2
0

F
2

(
p
p
m
) 2 3 4 5 6 7 8

gHMBC spectrum of 12-acetoxy-13-epi-neoverrucosan-5-one (18) in CDCl3 (600 MHz).
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NOESY spectrum of 12-acetoxy-13-epi-neoverrucosan-5-one (18) in CDCl3 (600 MHz).
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Appendix T

Hamigeran A Ethyl Ester NMR Spectra
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1H NMR spectrum of hamigeran A ethyl ester (19) in CDCl3 (600 MHz).
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13C NMR spectrum of hamigeran A ethyl ester (19) in CDCl3 (150 MHz).
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gCOSY spectrum of hamigeran A ethyl ester (19) in CDCl3 (600 MHz).
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HSQCAD spectrum of hamigeran A ethyl ester (19) in CDCl3 (600 MHz).
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gHMBC spectrum of hamigeran A ethyl ester (19) in CDCl3 (600 MHz).
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