
Supporting Information for:

1

Isolation and Characterization of Cyclic C33 Botryococcenes and a Trimethylsqualene

Isomer from Botryococcus braunii Race B

Mehmet Tatli,† Mandar T. Naik,†,‡,� Shigeru Okada,^,║ Lawrence J. Dangott,†,� and Timothy

P. Devarenne†*

†Department of Biochemistry & Biophysics, Texas A&M University, College Station TX

77843, USA

‡Biomolecular NMR Laboratory, Department of Biochemistry & Biophysics, Texas A&M

University, College Station TX 77843, USA

^Laboratory of Aquatic Natural Products Chemistry, Graduate School of Agricultural and

Life Sciences, the University of Tokyo, Yayoi, Bunkyo, Tokyo 113-8657, Japan

║Japan Science and Technology Agency-Core Research for Evolutional Science and

Technology (CREST), Gobancho, Chiyoda, Tokyo 102-0076, Japan

�Protein Chemistry Lab, Department of Biochemistry & Biophysics, Texas A&M University,

College Station TX 77843, USA

�Present Address: Department of Molecular Pharmacology, Physiology, and Biotechnology,

Brown University, Providence, RI 02903, USA



Table of Contents

Table S1. 13C NMR assignments for hydrocarbons from race B. δ denotes 13C chemical shifts determined for
carbons of each hydrocarbon molecule……………………………………………………………………… 3

Table S2. 13C assignments for previously identified hydrocarbons used for comparison to 5-7 and 8. δ denotes 13C
chemical shifts determined for each hydrocarbon molecule…………………………………….................... 4

Table S3. 13C and 1H NMR spectroscopic data for 5..………………………………………………………................... 5
Table S4. 13C and 1H NMR spectroscopic data for 6..………………………………………………………................... 6
Fig. S1. Chromatograph of B. braunii race B hydrocarbons from C18 HPLC. The hydrocarbon peaks labeled

A to H indicate the collected fractions, and dashed vertical lines indicate the portion of each peak
that was collected………………………………………………………............................................................. 7

Fig. S2. GC-MS total ion count profiles of each C18 HPLC fraction (A-H) shown in Figure S1…………...................... 8
Fig. S3. Structures for known botryococcenes and methylsqualenes isolated in this study………………...................... 9
Fig. S4. GC-MS total ion count profiles and structures for 5 (A), 6 (B), 7, (C) and 8 (D)……………………………… 10
Fig. S5. The EI mass spectra from GC-MS and structures for 5 (A), 6 (B), 7 (C) and 8 (D)………................................ 11
Fig. S6. The mass spectra from chemical ionization GC-MS for 5 (A), 6 (B), 7 (C), and 8 (D). Spectra in boxes

shows a blow up of the parent ion region indicating the parent ion (shown in red) and other
ionic species…...................................................................................................................................................... 12

Fig. S7. High resolution mass spectra from chemical ionization MS for 5 (A), 6 (B), 7 (C), and 8 (D). Spectra in
boxes shows a blow up of the parent ion region indicating the parent ion (shown in red) and other
ionic species…………………………………………………………………………………………………...... 13

Fig. S8. Multiplicity edited 2D 13C-HSQC spectra for 5 (A), 6 (B), 7 (C) and 8 (D). Positive (red) contours represent
-CH or -CH3 correlations, while negative (green) contours indicate -CH2 correlations. Peaks originating
from the molecule of interest are marked with resonance assignment, while those from impurities
are left unmarked. The spectra were acquired at reduced spectral width in the indirect dimension for
deliberate aliasing of 13C resonances.23 Aliased peaks are shown in dashed line boxes and the true 13C
chemical shifts were calculated as described in the Experimental section……………………………………... 14

Fig. S9. Overlay of 1D 1H NMR spectra for 8 (top, magenta), 7 (green), 6 (red), and 5 (bottom, blue) is
shown here…………………………………………………………………………………................................ 15

Fig. S10. 1D 1H NMR spectra for 5…………………………………………………………………...………………… 16
Fig. S11. 1D 1H NMR spectra for 6…………………………………………………………...………………………… 17
Fig. S12. 1D 1H NMR spectra for 7………………………………………………………………………...…………… 18
Fig. S13. 1D 1H NMR spectra for 8………………………………………………………………………...…………… 19
Fig. S14. Overlay of 1D 13C NMR spectra for 8 (top, magenta), 7 (green), 6 (red), and 5 (bottom, blue) is

shown here……………………………………………………………………………...……………………... 20
Fig. S15. 1D 13C NMR spectra for 5………………………………………………………………………….................. 21
Fig. S16. 1D 13C NMR spectra for 6……………………………………………………………………......…………… 22
Fig. S17. 1D 13C NMR spectra for 7………………………………………………………………………...…………... 23
Fig. S18. 1D 13C NMR spectra for 8………………………………………………………………………...…………... 24
Fig. S19. 2D 13C-HMBC spectrum acquired on 5. The bottom panel is a blow up of the boxed region in

the top panel……………...……………………………………………………………………........................ 25
Fig. S20. 2D 13C-TOCSY-HSQC spectrum acquired on 5. The bottom panel is a blow up of the boxed region in

the top panel……………………………………………………………………………................................... 26
Fig. S21. 2D 13C-H2BC spectrum acquired on 5. The bottom panel is a blow up of the boxed region in

the top panel………………………………………………………………………………............................... 27
Fig. S22. 2D 1H-COSY spectrum acquired on 5. The bottom panel is a blow up of the boxed region in

the top panel……………………………...…………………………………………………………………… 28
Fig. S23. Correction of C33 botryococcene, molecule 3-2, structure reported in Okada, S.; Murakami, M.;

Yamaguchi, K. Phytochemical Analysis. 1997, 8, 198–203 (A) The incorrect structure.
(B) The corrected structure…………………………………………………………………………………… 29

Fig. S24. ECD spectra for molecules 5 (A), 6 (B), 7 (C), and 8 (D)…………………….………………...….................. 30
Supporting Methods. NMR Analysis……………………………………………………………...…………………… 31

2



C32 Botry.a Brauniceneb Showacenec Wolficened Monomethyl
squalenee

Dimethyl
squalenee

C34 Botry. 
isomerf

Tetramethyl
squalenee

Position δC, type δC, type δC, type δC, type δC, type δC, type δC, type δC, type

1 109.4, CH2 109.5, CH2 17.9, CH3 17.9, CH2 109.6, CH2 109.6, CH2 109.3, CH2 109.6, CH2

2 150.2, C ND, C NDg, C ND, C 150.1, C ND, C ND, C ND, C

3 40.7, CH 41.0, CH 124.7, CH 124.6, CH 40.9, CH 40.9, CH 41.2, CH 41.2, CH

4 33.3, CH2 33.6, CH2 26.9, CH2 27.0, CH2 33.6, CH2 33.6, CH2 33.6, CH2 33.6, CH2

5 37.4, CH2 37.7, CH2 39.9, CH2 39.9, CH2 37.7, CH2 37.7, CH2 124.1, CH 31.9, CH2

6 135.0, C ND, C ND, C ND, C 135.5, C ND, C ND, C ND, C

7 124.5, CH 124.9, CH 125.0, CH 125.0, CH 124.5, CH 124.5, CH 34.7, CH 39.8, CH

8 23.1, CH2 23.4, CH2 23.3, CH2 23.4, CH2 26.9, CH2 26.9, CH2 29.5, CH2 34.2, CH2

9 41.4, CH2 41.6, CH2 41.5, CH2 41.6, CH2 40.0, CH2 40.0, CH2 39.7, CH2 37.7, CH2

10 41.8, C ND, C ND, C ND, C 135.5, C ND, C ND, C ND, C

11 135.8, CH 135.7, CH 136.0, CH 135.7, CH 124.5, CH 124.5, CH 136.0, CH 124.3, CH

12 133.8, CH 134.5, CH 134.0, CH 134.5, CH 28.5, CH2 28.5, CH2 134.0, CH 28.5, CH2

13 36.7, CH 37.6, CH 36.9, CH 37.6, CH 28.5, CH2 28.5, CH2 37.5, CH 28.5, CH2

14 37.5, CH2 36.1, CH2 37.7, CH2 36.0, CH2 124.5, CH 124.5, CH 35.2, CH2 124.3, CH

15 25.8, CH2 32.3, CH2 26.0, CH2 32.3, CH2 135.5, C ND, C 33.6, CH2 ND, C

16 124.5, CH 56.0, CH 124.8, CH 56.0, CH 40.0, CH2 40.0, CH2 40.3, CH 37.8, CH2

17 135.0, C ND, C ND, C ND, C 26.9, CH2 26.9, CH2 ND, C 33.6, CH2

18 37.4, CH2 31.2, CH2 37.6, CH2 31.2, CH2 124.5, CH 124.5, CH 31.8, CH2 39.8, CH

19 33.3, CH2 24.2, CH2 33.5, CH2 24.2, CH2 135.5, C ND, C 33.0, CH2 ND, C

20 40.7, CH 35.0, CH 40.9, CH 35.0, CH 40.0, CH2 37.7, CH2 41.8, CH 31.9, CH2

21 150.2, C ND, C ND, C ND, C 26.9, CH2 33.6, CH2 ND, C 33.6, CH2

22 109.4, CH2 27.1, CH3 109.6, CH2 27.1, CH3 124.5, CH 40.9, CH 109.7, CH2 41.2, CH

23 19.0, CH3 19.2, CH3 25.9, CH3 25.9, CH3 150.1, C ND, C 19.1, CH3 ND, C

24 16.0, CH3 16.1, CH3 16.2, CH3 16.1, CH3 17.9, CH3 109.6, CH2 18.2, CH3 109.7, CH2

25 23.5, CH3 23.8, CH3 23.8, CH3 23.8, CH3 19.2, CH3 19.2, CH3 23.8, CH3 19.2, CH3

26 146.8, CH 147.1, CH 147.0, CH 147.1, CH 16.2, CH3 16.2, CH3 147.2, CH 107.5, CH2

27 111.1, CH2 111.3, CH2 111.3, CH2 111.3, CH2 16.2, CH3 16.2, CH3 111.2, CH2 16.2, CH3

28 21.1, CH3 21.2, CH3 21.3, CH3 21.2, CH3 16.2, CH3 16.2, CH3 21.4, CH3 16.2, CH3

29 16.0, CH3 109.4, CH2 16.2, CH3 109.3, CH2 16.2, CH3 16.2, CH3 107.4, CH2 107.5, CH2

30 19.0, CH3 21.9, CH3 19.2, CH3 21.9, CH3 25.9, CH3 19.2, CH3 19.9, CH3 19.2, CH3

31 19.7, CH3 16.9, CH3 19.9, CH3 16.9, CH3 19.9, CH3 19.9, CH3 19.6, CH3 19.9, CH3

32 19.7, CH3 19.9, CH3 19.9, CH3 20.0, CH3 20.4, CH3

33 20.5, CH3 20.4, CH3

34 19.8, CH3 19.9, CH3

Table S1. 13C NMR assignments for hydrocarbons from race B. δ denotes 13C chemical shifts 
determined for carbons of each hydrocarbon molecule.

a) 13C chemical shifts reported here match Okada, S.; Murakami, M.; Yamaguchi, K. Phytochemical Analysis 1997, 8, 198–203.
b) 13C chemical shifts reported here match Huang, Z.; Poulter, C. D.; Wolf, F. R.; Somers, T. C.; White, J. D. J. Am. Chem. Soc. 1988, 110, 3959-3964.
c) 13C chemical shifts reported here match Huang, Z.; Poulter, C. D. Phytochemistry 1989, 28, 3043-3046.
d) 13C chemical shifts reported here match Huang, Z.; Poulter, C. D.  J. Org. Chem.1988, 53, 5390-5392.
e) 13C chemical shifts reported here match Achitouv, E.; Metzger, P.; Rager, M. N.; Largeau, C. Phytochemistry 2004, 65, 3159-3165.
f) 13C chemical shifts reported here match Metzger, P.; Casadevall, E.; Pouet, M. J.; Pouet, Y. Phytochemistry 1985, 24, 2995-3002.
g) ND: Not determined in this study, but has been shown in literature.
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C33 Botryococcenea Trimethylsqualeneb

Position δC, type δC, type
1 109.3, CH2 109.6, CH2

2 150.1, C 150.1c, C
3 40.8, CH 41.2, CH
4 33.4, CH2 33.6, CH2

5 37.5, CH2 31.9, CH2

6 135.0, C 155.0c, C
7 124.6, CH 39.8, CH
8 23.1, CH2 34.2, CH2

9 41.3, CH2 37.6, CH2

10 42.0, C 135.5c, C
11 135.7, CH 124.5, CH
12 133.9, CH 28.5, CH2

13 37.3, CH 28.5, CH2

14 35.0, CH2 124.5, CH
15 33.4, CH2 135.3c, C
16 40.1, CH 40.0, CH2

17 155.0, C 26.8, CH2

18 31.6, CH2 124.5, CH
19 33.4, CH2 135.2c, C
20 41.0, CH 37.7, CH2

21 150.2, C 33.6, CH2

22 109.5, CH2 40.9, CH
23 19.0, CH3 150.3c, C
24 15.9, CH3 109.6, CH2

25 23.5, CH3 19.2, CH3

26 146.8, CH 107.5, CH2

27 111.1, CH2 16.2, CH3

28 21.1, CH3 16.2, CH3

29 107.2, CH2 16.2, CH3

30 18.9, CH3 19.2, CH3

31 19.8, CH3 19.9, CH3

32 19.7, CH3 19.9, CH3

33 20.2, CH3 20.4, CH3

Table S2. 13C assignments for previously identified hydrocarbons used for comparison to 5-7 
and 8. δ denotes 13C chemical shifts determined for each hydrocarbon molecule.

aAll 13C chemical shifts shown for C33 botryococcene 
taken from a previous publication11 for comparison to 
5 in Table 1.
b13C chemical shifts shown for trimethylsqualene were 
determined in the current study except where noted.
cThese individual 13C chemical shifts not determined 
in this study. Presented 13C chemical shifts are from a 
previous publication8 for comparison to 8 in Table 2.
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5
Position 1JC-H (J in Hz), type NOE HMBC (1H)

1 153.0, CH2 nda 3, 23
153.0 nd

2 - - 1, 3, 4, 23, 32
3 127.8, CH nd 1, 4, 23, 32
4 124.2, CH2 nd 3, 5, 32

129.6 nd
5 120.6, CH2 nd 4, 7, 24
6 - - 5, 24
7 151.2, CH nd 8, 9, 24
8 124.2, CH2 nd 7, 9
9 127.8, CH2 nd 8

10 - - 9, 11, 12, 25, 26, 27
11 147.0, CH nd 9, 12, 13, 25, 26
12 146.4, CH nd 11, 13, 14, 28
13 119.4, CH nd 11, 12 14, 28
14 125.4, CH2 nd 13, 28

127.2 nd
15 121.2, CH2 nd 14, 16, 33

127.8 nd
16 126.0, CH nd 29, 33
17 - - 15, 16, 18, 19, 22, 29, 33
18 123.0, CH2 18a, 19a, 20, 22b, 33 19, 22, 29

126.6 18b, 19a, 20, 22b, 29, 33
19 125.4, CH2 18a, 19a, 29, 33 18, 31

130.8 18b, 19b, 20, 31
20 124.2, CH 18b 18a, 19a, 22b, 31 18, 22, 30, 31
21 - - 19, 22, 31
22 114.0, CH2 18b, 20, 22a, 33 29, 30

124.8 16, 22b, 29, 30, 31
23 124.8, CH3 nd 1
24 125.4 CH3 nd 5, 7
25 126.6, CH3 nd 11, 26
26 138.0, CH nd 9, 11, 25, 27
27 168.0, CH2 nd
28 126.0, CH3 nd 12
29 125.4, CH3 18a, 19b, 22a, 30, 33 22
30 143.4, CH2 22a, 29, 31 22
31 126.0, CH3 19a, 20, 30 19
32 125.4, CH3 nd 3, 4
33 125.4, CH3 nd 15, 16

Table S3. 13C and 1H NMR Spectroscopic Data for 5. 

aNot determined for these positions.
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6
Position 1JC-H (J in Hz), type NOE

1 154.8, CH2 nda

153.6 nd
2 - -
3 127.8, CH nd
4 122.4, CH2 nd

130.2 nd
5 150.0, CH nd
6 - -
7 124.2, CH nd
8 124.2, CH2 nd
9 125.4, CH2 nd

10 - -
11 146.4, CH nd
12 147.6, CH nd
13 126.0, CH nd
14 120.6, CH2 nd

123.6 nd
15 112.2, CH2 nd

137.4 nd
16 130.8, CH 14, 14a, 15, 15a, 18, 22, 29b, 30
17 - -
18 128.4, CH2 15b, 29b, 29a
19 112.8, CH2 18, 19a, 20, 22

124.2 18, 19b, 20, 22
20 124.2, CH 18, 19b 19a, 22, 30, 31
21 - -
22 125.4, CH3 16, 19b, 19a, 20, 30, 31
23 125.4, CH3 nd
24 125.4, CH3 nd
25 126.6, CH3 nd
26 135.6, CH nd
27 153.6, CH2 nd

156.0 nd
28 126.6, CH3 nd
29 153.6, CH2 29a

154.8 29b
30 124.8, CH3 16, 19b, 20, 22
31 124.8, CH3 19b, 19a, 20, 22
32 124.8, CH3 nd
33 125.4, CH3 nd

Table S4. 13C and 1H NMR Spectroscopic Data for 6. 

aNot determined for this positions
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Figure S1. Chromatograph of B. braunii race B hydrocarbons from C18 HPLC. The hydrocarbon
peaks labeled A to H indicate the collected fractions, and dashed vertical lines indicate the portion
of each peak that was collected.
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Figure S2. GC-MS total ion count profiles of each C18 HPLC fraction (A-H) shown in Fig. S1.
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C30 Botryococcene 1

C32 Botryococcene

Braunicene

Showacene

Wolficene

Monomethylsqualene

Dimethylsqualene

C34 Botryococcene isomer

Trimethylsqualene

Tetramethylsqualene
Figure S3. Structures for known botryococcenes and methylsqualenes isolated in this study. 9
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Figure S4. GC-MS total ion count profiles and structures for 5 (A), 6 (B), 7, (C) and 8 (D).
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Figure S5. The EI mass spectra from GC-MS and structures for 5 (A), 6 (B), 7 (C) and 8 (D).
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Figure S6. The mass spectra from chemical ionization GC-MS for 5 (A), 6 (B), 7 (C), and 8 (D).
Spectra in boxes shows a blow up of the parent ion region indicating the parent ion (shown in red)
and other ionic species.
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Elemental Composition Report                                                                                                                                                             Page 1

Multiple Mass Analysis: 4 mass(es) processed  - displaying only valid results
Tolerance = 4.0 PPM   /   DBE: min = -1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Odd and Even Electron Ions
18 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-100    H: 0-56    

m/z
450.50 451.00 451.50 452.00 452.50 453.00 453.50 454.00 454.50 455.00

%

0

100

 Vial1_C33-1CyclicBotryococcene
 MSF16-Vial1_hrCIpos1  1730 (17.385) Cn (Cen,1, 50.00, Ar); Sm (Mn, 2x2.00); Cm (1728:1731)  Voltage CI+ 

 11.4452.4372

451.4306

450.9817450.7825 451.3879
452.3860451.5130

452.1747

453.4459

452.9755
452.8027

453.4193 454.4499
453.9818453.5706 454.5368

Minimum:   10.00                                     -1.5

Maximum:   100.00                  5.0      4.0      50.0

Mass       RA       Calc. Mass     mDa      PPM      DBE      i-FIT      Formula

451.4306   14.86    451.4304       0.2      0.4      6.5      7.4        C33  H55 

452.4372   100.00   452.4382       -1.0     -2.2     6.0      0.1        C33  H56 

A

Figure S7. High resolution mass spectra from chemical ionization MS for 5 (A), 6 (B), 7 (C), and
8 (D). The parent ion is shown in red and other ionic species are shown in black.

[M+H]+[M-H]+

M+

B

Elemental Composition Report                                                                                                                                                             Page 1

Multiple Mass Analysis: 5 mass(es) processed  - displaying only valid results
Tolerance = 5.0 PPM   /   DBE: min = -1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Odd and Even Electron Ions
22 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-100    H: 0-56    

m/z
450.50 451.00 451.50 452.00 452.50 453.00 453.50 454.00 454.50 455.00

%

0

100

 Vial2_C33-2CyclicBotryococcene
 MSF16-Vial2_hrCIpos1  1291 (12.973) Cn (Cen,1, 50.00, Ar); Sm (Mn, 2x2.00); Cm (1288:1297)  Voltage CI+ 

 6.81452.4373

451.4283

451.3925450.9775450.8372
452.3925

451.6449 452.0031

453.4424

452.9747

452.8286
453.4077

454.4468
453.9801

453.6864 454.7097 454.8070

Minimum:   10.00                                     -1.5

Maximum:   100.00                  5.0      5.0      50.0

Mass       RA       Calc. Mass     mDa      PPM      DBE      i-FIT      Formula

451.4283   15.63    451.4304       -2.1     -4.7     6.5      4.6        C33  H55 

452.4373   100.00   452.4382       -0.9     -2.0     6.0      0.2        C33  H56 

C
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Multiple Mass Analysis: 5 mass(es) processed  - displaying only valid results
Tolerance = 20.0 PPM   /   DBE: min = -1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Odd and Even Electron Ions
21 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-100    H: 0-56    

m/z
451.50 451.75 452.00 452.25 452.50 452.75 453.00 453.25 453.50 453.75 454.00 454.25 454.50 454.75

%

0

100

 Vial3_C33-3CyclicBotryococcene
 MSF16-Vial3_hrCIpos1  614 (6.162) Cn (Cen,1, 50.00, Ar); Sm (Mn, 2x2.00); Cm (603:630)  Voltage CI+ 

 2.99452.4384

451.9857451.8524 452.3939

453.4430452.9755

452.6898 453.0721
453.4106

453.9812

453.5322 453.7652
454.4127

454.1455

Minimum:   10.00                                     -1.5

Maximum:   100.00                  5.0      20.0     50.0

Mass       RA       Calc. Mass     mDa      PPM      DBE      i-FIT      Formula

452.4384   100.00   452.4382       0.2      0.4      6.0      0.1        C33  H56 

D
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Multiple Mass Analysis: 4 mass(es) processed  - displaying only valid results
Tolerance = 5.0 PPM   /   DBE: min = -1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Odd and Even Electron Ions
18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-100    H: 0-56    

m/z
450.50 451.00 451.50 452.00 452.50 453.00 453.50 454.00 454.50

%

0

100

 Vial4_C33-TMS-2
 MSF16-Vial4_hrCIpos2  248 (2.492) Cn (Cen,1, 50.00, Ar); Sm (Mn, 4x4.00); Cm (247:248)  Voltage CI+ 

 6.68452.4372

451.4272

450.9892450.9073 451.2146
451.9850451.5149 452.3557

453.4408452.9759

452.6183 453.2898 453.9695453.5011 454.3460

Minimum:   10.00                                     -1.5

Maximum:   100.00                  5.0      5.0      50.0

Mass       RA       Calc. Mass     mDa      PPM      DBE      i-FIT      Formula

452.4372   100.00   452.4382       -1.0     -2.2     6.0      2773012.8  C33  H56 

[M+H]+[M-H]+

M+

[M+H]+

M+

[M+H]+

[M-H]+

M+
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Figure S8. Multiplicity edited 13C-HSQC spectra for 5 (A), 6 (B), 7 (C) and 8 (D). Positive (red)
contours represent -CH or -CH3 correlations, while negative (green) contours indicate -CH2
correlations. Peaks originating from the molecule of interest are marked with resonance assignment,
while those from impurities are left unmarked. The spectra were acquired at reduced spectral width
in the indirect dimension for deliberate aliasing of 13C resonances.23 Aliased peaks are shown in
dashed line boxes and the true 13C chemical shifts were calculated as described in the Experimental
section.
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Figure S9. Overlay of 1D 1H NMR spectra for 8 (top, magenta), 7 (green), 6 (red),
and 5 (bottom, blue) is shown here.
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Figure S10. 1D 1H NMR spectra for 5.
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Figure S11. 1D 1H NMR spectra for 6.
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Figure S12. 1D 1H NMR spectra for 7.
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Figure S13. 1D 1H NMR spectra for 8.
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Figure S14. Overlay of 1D 13C NMR spectra for 8 (top, magenta), 7 (green), 6 (red),
and 5 (bottom, blue) is shown here.
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Figure S15. 1D 13C NMR spectra for 5.
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Figure S16. 1D 13C NMR spectra for 6.
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Figure S17. 1D 13C NMR spectra for 7.
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Figure S18. 1D 13C NMR spectra for 8.
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Figure S19. 13C-HMBC spectrum acquired on 5. The bottom panel is a blow up of the boxed
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Figure S20. 13C-TOCSY-HSQC spectrum acquired on 5. The bottom panel is a blow up of the
boxed region in the top panel.
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Figure S21. 13C-H2BC spectrum acquired on 5. The bottom panel is a blow up of the boxed
region in the top panel.
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Figure S22. 1H-COSY spectrum acquired on 5. The bottom panel is a blow up of the boxed
region in the top panel.
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Figure S23. Correction of C33 botryococcene, molecule 3-2, structure reported in Okada, S.;
Murakami, M.; Yamaguchi, K. Phytochemical Analysis 1997, 8, 198–203. (A) The incorrect
structure. (B) The corrected structure.

Incorrect C33 botryococcene structure, molecule 3-2, as
reported in Okada, S.; Murakami, M.; Yamaguchi, K.
Phytochemical Analysis 1997, 8, 198–203.

A

Corrected C33 botryococcene structure, molecule 3-2. All
NMR chemical shifts reported in Okada, S.; Murakami, M.;
Yamaguchi, K. Phytochemical Analysis 1997, 8, 198–203
agree with this structure.
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Figure S24. ECD spectra for molecules 5 (A), 6 (B), 7 (C), and 8 (D).
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Supporting Methods

NMR Analysis. All NMR experiments were carried out at 25 �C using 500 or 800 MHz
Bruker Avance III HD spectrometers equipped with a 5 mm inverse detection TXI probe.
Analysis was performed in 5 mm NMR tubes by dissolving purified hydrocarbon samples
in deuterated chloroform with 0.03% (v/v) trimethylsilane as an internal standard. The
typical sample concentrations ranged from 0.5 to 2 mg/mL and samples were ≥95% pure
with residual n-hexane being the most common impurity. The 1D 1H and 13C spectra were
acquired on the 800 MHz spectrometer as 16,384 and 65,536 complex points, respectively.
The 2D NMR experiments were acquired on the 500 MHz spectrometer as a matrix of
2,048 x 256 complex points using standard pulse-programs provided by the instrument
manufacturer. The resultant data was processed using the Topspin software version 3.2 and
analyzed using the Sparky software version 3.115. HSQC spectra were acquired in
multiplicity edited mode to derive additional information about the number of protons
attached to the respective carbons. The spectra were also acquired at narrower spectral
width covering only the aliphatic region such that the olefinic resonances were aliased in
the indirect dimension and their true chemical shift was calculated by adding multiples of
spectral width to the observed chemical shift.23 This setup allowed for the acquisition of
HSQC at much higher digital resolution. For the molecules 5-8, short-range, three or four
bond correlations were obtained by magnitude mode COSY and H2BC experiments. This
was supported by long connectivities established using HMBC and HSQCTOCSY. The
HMBC was performed using a long-range coupling constant of 8 Hz, and had a low-pass J-
filter to suppress one-bond correlations. The HSQC-TOCSY was acquired with one-bond
correlations appearing anti-phase to TOCSY peaks and a mixing time of 18 ms. The 1D
NOE data was acquired with a 450 ms mixing time and a selective shape pulse. The
homonuclear J-couplings were derived by 1D selective TOCSY whereas heteronuclear J-
couplings were obtained by removing the decoupling scheme from HSQC.
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