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Experimental Section 

Animal Material 

The sponge Theonella swinhoei was collected by dredging at a depth of 130 m at a seamount "Yaku-Shinsone" 

(29°47.22 N, 130°19.88 E) near Yaku-shima Island, southern Japan, during a cruise of T/S Toyoshio-maru, May 23th, 

2007. Sponge description: intact external morphology unknown because the analyzed sample was broken. Ectosomal 

megascleres smooth and simple phyllotrianes with bifurcated or rarely trifurcated thin clads of 250–350 µm long. 

Surface of phyllotriane smooth to slightly tuberculated. Distal ends of the clads flattened. Choanosomal megascleres 

tetraclone desmas and strongyles. Tetraclone desmas densely tuberculated and rigidly interlocked each other. Zygomes 

strongly tuberculated and much larger (maximum diameter: 170–350 µm) than the shaft of desma (40–80 µm thick). 

Strongyles long and slender, slightly curved, always broken during procedure of spicule preparation for microscopic 

observation. Size of strongyle more than 500 µm long, ca. 10 µm width. Microscleres numerous microrhabds 

distributed in both ectosome and choanosome. Microchabds densely and minutely spined, straight or bent at the 

midpoint, sometimes at right angle. Size of the microrhabds, 13–23 µm long, 2–3 µm thick.  

  Spicule characters of our specimen are very similar to those of the type specimen of Theonella swinhoei Gray, 1868 

redescribed by Pisera & Lévi (2002) and here we identified our specimen as T. swinhoei. The specimen used for 

identification (NSMT-Po-248*) was deposited at National Museum of Nature and Science, Tokyo. 
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Table S1. 1H NMR (600 MHz) and 13C NMR (150 MHz) Data of 3  and 9 in CD3OD.

3 a 9 b

position δC δH δC δH

1 NAc 174.5[174.1]
2 60.2[60.8] 4.41[4.61] 60.3[61.0] 4.40[4.60]
3 30.2 2.23, 1.95 30.3 2.23, 1.94
4 25.9 2.02 25.8 2.00
5 48.5 3.65, 3.59 48.5 3.64, 3.60
6 NA 174.6 [174.8]
7 35.2 2.36 35.2 2.36
8 25.9 1.62 25.9 1.62
9 30.3 1.38 30.3 1.38
10 30.6 1.36 30.6 1.36
11 26.6 1.56, 1.36 d 26.6 1.56, 1.36
12 33.6 1.69, 1.41 33.6 1.69, 1.40
13 74.1 3.59 74.1 3.59
14 78.4 3.29 78.4 3.29
15 74.1 3.59 74.1 3.59

16 33.6 1.69, 1.40 33.6 1.69, 1.40
17 26.9 1.54, 1.38 d 26.7 1.53, 1.38
18 26.9 1.45d 26.9 1.43
19 38.5 1.44e 38.5 1.44, 1.40
20 72.4 3.51 72.4 3.51

21 38.5 1.43, 1.38 e 38.5 1.43
22 26.9 1.44d 26.9 1.40, 1.32
23 30.9 1.32 30.9 1.32
24 30.9 1.32 30.9 1.32
25 30.9 1.32 30.9 1.32
26 26.9 1.40, 1.32 d 27.4 1.45, 1.30
27 38.6 1.43, 1.34 e 35.4 1.40
28 70.4 3.60 75.8 3.41
29 46.2 1.33, 1.26 39.6 1.42

29Me 14.5 0.85
30 34.6 1.43 34.6 1.43, 1.13

30Me 21.0 0.89
31 37.9 1.36, 1.09 28.6 1.33, 1.28
32 27.9 1.35, 1.27 30.7 1.28
33 30.9 1.29 33.1 1.29
34 30.9 1.29 23.8 1.30
35 33.3 1.28 14.5 0.89
36 24.0 1.31
37 14.6 0.89

COOMe 52.8 [53.2] 3.69 [3.75] 52.7 [53.2] 3.69 [3.75]
a assigned on the basis of COSY and HSQC data
b  assigned on the basis of COSY, TOCSY, HSQC, and HMBC data
c not assigned
d,e  Assignments may be interchanged.
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  Table S2. 1H NMR (600 MHz) and 13C NMR (150 MHz) Data of 8a  and 8b in CDCl3-pyridine-d5 (1:1).

8a 8b

position δC δH δC δH ∆δΗ ∆δC
b

2 58.7 [59.4] a 4.53 [4.48] 58.7 [59.4] 4.52 [4.47]

3a 29.2 2.09 29.2 2.09 0.0

3b 1.92 1.91

4a 24.9 1.98 24.9 1.98 0.0

4a 1.85 1.85

5a 47.1 3.56 47.1 3.56 0.0

5b 3.41 3.40

6

7 34.5 2.25 34.3 2.25 0.00 0.2

8 24.5 1.60 24.6 1.64 -0.04 -0.1 

9 29.2 NAc 29.2 NA - 0.0

10 29.5 NA 29.5 NA - 0.0

11a 24.8 1.20 25.2 1.47 -0.27 -0.4 

11b 1.15 1.38 -0.23 

12a 29.2 1.81 29.7 1.96 -0.15 -0.5 

12b 1.76 1.96 -0.20 

13 77.7 5.30 77.7 5.37 -0.07 0.0

14 72.0 4.21 71.7 4.19 0.02 0.3

15 77.3 5.39 77.7 5.26 0.13 -0.4 

16a 29.5 1.99 29.0 1.77 0.22 0.5

16b 1.99 1.72 0.27

17a 25.3 1.44 24.9 1.13 0.31 0.4

17b 1.44 1.13 0.31

18a 25.2 1.37 24.9 1.14 0.23 0.3

18b 1.37 1.14 0.23

19a 33.8 1.64 33.5 1.47 0.17 0.3

19b 1.58 1.47 0.11

20 77.3 5.13 77.3 5.11 0.02 0.0

21a 33.5 1.54 33.8 1.64 -0.10 -0.3 

21b 1.54 1.57 -0.03 

22a 25.1 1.18 25.2 1.35 -0.17 -0.1 

22b 1.18 1.29 -0.11 

23 29.4 NA 29.4 NA - 0.0

24 29.4 NA 29.4 NA - 0.0

25 29.4 NA 29.4 NA - 0.0

26a 25.2 1.22 25.2 1.29 -0.07 0.0

26b 1.16 1.29 -0.13 

27a 33.9 1.54 34.3 1.67 -0.13 -0.4 

27b 1.54 1.67 -0.13 

28 76.0 5.30 76.0 5.29 0.01 0.0

29a 41.5 1.60 41.2 1.53 0.07 0.3

29b 1.56 1.48 0.08

30 29.5 1.52 29.5 1.40 0.12 0.0

30Me 19.9 0.94 20.0 0.86 0.08 -0.1 

31a 36.8 1.42 36.5 1.37 0.05 0.3

31b 1.13 1.07 0.06

32a 27.0 1.34 26.9 1.28 0.06 0.1

32b 1.25 1.18 0.07

33 29.4 1.28 29.4 1.28 0.00 0.0

34 29.4 1.28 29.4 1.28 0.00 0.0

35 32.0 1.26 32.0 1.26 0.00 0.0

36 22.8 1.29 22.8 1.30 -0.01 0.0

37 14.3 0.89 14.2 0.90 -0.01 0.1

1-OMe 51.9 [52.5] 3.65 [3.71] 51.8[52.4] 3.64 [3.70]
a Signals for the minor isomer are parethesized.
b c.f., Lemiere, G. L. et al. Chirality 1990, 175-184.
c not assigned.
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  Table S3. 1H NMR (600 MHz) and 13C NMR (150 MHz) Data of 12a  and 12b in CDCl3-pyridine-d5 (1:1).

12a 12b
δC δH δC δH ∆δΗ ∆δC

b

2 58.7 [59.4] a 4.53 [4.48] 58.7 [59.4] 4.52 [4.47]

3a 29.2 2.08 29.2 2.08

3b 1.91 1.91

4a 24.9 1.98 24.9 1.98

4a 1.85 1.85

5a 47.1 3.57 47.1 3.56

5b 3.41 3.41

6

7 34.4 2.25 34.2 2.25 0.00 0.2

8 24.5 1.59 24.6 1.64 -0.05 -0.1 

9 29.1 1.23 29.2 1.31 -0.08 -0.1 

10 29.5 1.17 29.5 1.27 -0.10 0.0

11a 25.2 1.21 25.2 1.47 -0.26 0.0

11b 1.15 1.38 -0.23 

12a 29.2 1.81 29.8 1.96 -0.15 -0.6 

12b 1.76 1.96 -0.20 

13 77.7 5.30 77.7 5.38 -0.08 0.0

14 72.0 4.20 71.9 4.20 0.00 0.1

15 77.4 5.38 77.6 5.28 0.10 -0.2 

16a 29.5 1.97 28.9 1.84 0.13 0.6

16b 1.97 1.76 0.21

17a 25.4 1.44 25.2 1.20 0.24 0.2

17b 1.44 1.16 0.28

18a 25.2 1.37 25.2 1.31 0.06 0.0

18b 1.34 1.22 0.12

19a 33.8 1.63 33.8 1.57 0.06 0.0

19b 1.58 1.48 0.10

20 77.3 5.13 77.3 5.09 0.04 0.0

21a 33.5 1.54 33.5 1.54 0.00 0.0

21b 1.54 1.54 0.00

22a 24.8 1.17 24.8 1.16 0.01 0.0

22b 1.17 1.16 0.01

23 29.2 NA 29.3 NAc - -0.1 

24 29.8 NA 29.3 NA - 0.5

25 29.5 NA 29.3 NA - 0.2

26a 25.8 1.31 25.5 1.22 0.09 0.3

26b 1.31 1.22 0.09

27a 31.0 1.71 30.8 1.64 0.07 0.2

27b 1.59 1.52 0.07

28 80.3 5.17 80.7 5.17 0.00 -0.4 

29 36.1 1.71 36.2 1.75 -0.04 -0.1 

29Me 14.3 0.88 14.4 0.93 -0.05 -0.1 

30a 32.8 1.25 32.8 1.43 -0.18 0.0

30b 1.04 1.15 -0.11 

31a 27.2 1.26 27.3 1.34 -0.08 -0.1 

31b 1.21 1.27 -0.06 

32 29.5 1.27 29.5 1.28 0.0

33a 31.8 1.25 31.9 1.26 -0.01 -0.1 

33b 1.21 1.23 -0.02 

34 22.8 1.28 22.8 1.28 0.00 0.0

35 14.3 0.89 14.3 0.90 -0.01 0.0

1-OMe 51.9 [52.4] 3.64 [3.71] 52.0 [52.5] 3.65 [3.70]
a  Signals for the minor isomer are parethesized.
b c.f., Lemiere, G. L. et al. Chirality 1990, 175-184.
c  NA: not assigned
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  Table S4. 1H NMR (600 MHz) and 13C NMR (150 MHz) Data of 13a  and 13b in CD3OD.

13a 13b

position δC δH δC δH ∆δΗ ∆δC
b

2 34.6 2.31 34.5 2.31 0.00 0.1

3 25.7 1.61 25.7 1.61 0.00 0.0

4 25.9 1.36 25.9 1.36 0.00 0.0

5 34.6 1.65 34.6 1.64 0.01 0.0

6 78.4 5.08 78.4 5.08 0.00 0.0

7 34.6 1.55 34.6 1.54 0.01 0.0

8 25.9 1.15 25.9 1.15 0.00 0.0

9 30.2 NAa 30.2 NA 0.0

10 30.2 NA 30.2 NA 0.0

11 30.2 NA 30.2 NA 0.0

12 26.8 1.28 26.5 1.15 0.13 0.3

13a 31.9 1.64 31.9 1.57 0.07 0.0

13b 1.58 1.50 0.08

14 81.4 5.06 81.7 5.06 0.00 -0.3 

15 37.2 1.68 37.5 1.73 -0.05 -0.3 

15Me 14.6 0.83 14.9 0.90 -0.07 -0.3 

16a 33.9 1.18 33.9 1.35 -0.17 0.0

16b 1.05 1.12 -0.07 

17a 28.2 1.27 28.2 1.32 -0.05 0.0

17b 1.19 1.24 -0.05 

18 30.2 NA 30.2 NA 0.0

19 32.9 1.25 33.0 1.25 0.00 -0.1 

20 23.6 1.29 23.8 1.30 -0.01 -0.2 

21 14.3 0.89 14.5 0.89 0.00 -0.2 

1-OMe 52.2 3.64 52.1 3.63 0.01 0.1
a NA: not assigned
b c.f., Lemiere, G. L. et al. Chirality 1990, 175-184.
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Table S5. 13C NMR Data of 4-methyl-5-nonanol, 4-methyl-5-octanol, 4-methyl-3-heptanol in CDCl3
a-d 

 4-metyl-5-nonanol 4-methyle-5-octanol 4-methyl-3-heptanol  ΔδSS-SR  

 
4S, 5S 4S, 5R 4S, 5S 4S, 5R 4S, 5S 4S, 5R 

 
nonanol octanol heptanol 

1 14.27 14.33 14.21 14.34 14.27 14.31 
 

-0.06 -0.13 -0.04 

2 20.43 20.40 20.52 20.42 20.38 20.34 
 

0.03 0.1 0.04 

3 35.64 34.10 35.63 34.17 35.60 34.07 
 

1.54 1.46 1.53 

4 37.91 38.55 37.97 38.61 37.44 38.16 
 

-0.64 -0.64 -0.72 

5 75.2 76.07 74.91 75.82 76.60 77.44 
 

-0.87 -0.91 -0.84 

6 34.19 33.09 36.69 35.64 27.17 26.12 
 

1.10 1.05 1.05 

7 28.45 28.32 19.49 19.28 
   

0.13 0.21 
 

8 22.75 22.78 
     

-0.03 
  

9 14.00 14.04 14.39 14.13 10.52 10.35 
 

-0.04 0.26 0.17 

4-Me 13.50 15.24 13.60 15.24 13.43 15.24 
 

-1.74 -1.64 -1.81 
a Perez, A.L; Hallett, R.H.; Gries, R.; Gries, G.; Oehlschlager A.C.; Borden J.H. J. Chem. Ecol. 1996, 22, 357-368. 
b Odriozola, J.M.; Garcia, J.M.; González, A.; Gil, P. Tetrahedron Asymmetr. 1999, 10, 4627-4632. 
c Perez, A.L.; Gries, G.; Gries, R.; Giblin-Davis, R.M.; Oehlschlager, A.C. J. Chem. Ecol. 1994, 20, 2653-2671.  
d Mori K.; Murata, N. Liebigs Ann. 1995, 697-698. 

 

 

 

Figure S1. ∆δ values for 3 (a) and 9 (b). 
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