Supplementary Material

Structure elucidation of calyxoside B, a bipolar sphingolipid
from a marine sponge Cladocroce sp. through the use of

Beckmann rearrangement

Kenji Sugawara ®, Hiroshi Watarai 2, Yuji Ise 3, Hisayoshi Yokose 4, Yasuhiro Morii °, Nobuhiro
Yamawaki ®, "Shigeru Okada ’, Shigeki Matsunaga &*

! Laboratory of Aquatic Natural Products Chemistry, Graduate School of Agricultural and Life
Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan

2 Department of Immunology and Stem Cell Biology, Faculty of Medicine, Kanazawa
University, Ishikawa 920-8640, Japan

3 Sesoko Station, Tropical Biosphere Research Center, University of the Ryukyus, 3422
Sesoko, Motobu, Okinawa 905-0227, Japan

4 Graduate School of Science and Technology, Kumamoto University, 2-39-1 Kurokami,
Chuo-ku, Kumamoto 860-8555, Japan

5 Graduate School of Fisheries Science and Environmental Studies, Nagasaki University,
Nagasaki 852-8521, Japan

6 Graduate School of Fisheries Science and Environmental Studies, Nagasaki University,
Nagasaki 852-8521, Japan

! Laboratory of Aquatic Natural Products Chemistry, Graduate School of Agricultural and Life
Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan

8 Laboratory of Aquatic Natural Products Chemistry, Graduate School of Agricultural and Life
Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan



Table of contents

Figure S1. Photograph of a marine sponge Cladocroce sp.

Figure S2. *H NMR spectrum (600 MHz) of calyxoside B (1) in CD3OD,

Figure S3. COSY spectrum (600 MHz) of calyxoside B (1) in CD30D

Figure S4. 13C NMR spectrum (150 MHz) of calyxoside B (1) in CD3OD

Figure S5. HSQC spectrum (600 MHz) of calyxoside B (1) in CD30D

Figure S6. HMBC spectrum (600 MHz) of calyxoside B (1) in CDs0D

Figure S7. *H NMR spectrum (600 MHz) of calyxoside (2) in CDsOD

Figure S8. COSY spectrum (600 MHz) of calyxoside (2) in CDs0D

Figure S9. 13C NMR spectrum (150 MHz) of calyxoside (2) in CD3OD

Figure S10. HSQC spectrum (600 MHz) of calyxoside (2) in CD30D

Figure S11. HMBC spectrum (600 MHz) of calyxoside (2) in CDs0D

Figure S12. *H NMR spectrum (600 MHz) of the aglycone (5) in CDsOD

Figure S13. COSY spectrum (600 MHz) of the aglycone (5) in CDs0D

Figure S14. LC-MS chromatograms of derivatives of amide methanolysis products
Figure S15. *H NMR spectrum (600 MHz) of the (S)-MTPA ester (13) in CDsOD
Figure S16. COSY spectrum (600 MHz) of the (S)-MTPA ester (13) in CD30D
Figure S17. HSQC spectrum (600 MHz) of the (S)-MTPA ester (13) in CD30D
Figure S18. *H NMR spectrum (600 MHz) of the (R)-MTPA ester (14) in CDsOD
Figure S19. COSY spectrum (600 MHz) of the (R)-MTPA ester (14) in CD30D
Figure S20. HSQC spectrum (600 MHz) of the (R)-MTPA ester (14) in CD30D
Figure S21. *H NMR spectrum (600 MHz) of the bis-oxazolidinone (15) in CDsOD
Figure S22. COSY spectrum (600 MHz) of the bis-oxazolidinone (15) in CD30D
Figure S23. NOESY spectrum (600 MHz) of the bis-oxazolidinone (15) in CD30D
Figure S24. LC-MS chromatograms of sugar derivatives

Figure S25. Graphs of MTT assay of 1, 2, 5 and the mixture of 6 and 7 against HeLa cells



Figure S1. Photograph of a marine sponge Cladocroce sp.
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Figure S2. *H NMR spectrum (600 MHz) of calyxoside B (1) in CD3OD
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Figure S3. COSY spectrum (600 MHz) of calyxoside B (1) in CDs0OD
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Figure S4. 13C NMR spectrum (150 MHz) of calyxoside B (1) in CD3OD
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Figure S5. HSQC spectrum (600 MHz) of calyxoside B (1) in CD3OD
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Figure S6. HMBC spectrum (600 MHz) of calyxoside B (1) in CDs0D
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Figure S7. *H NMR spectrum (600 MHz) of calyxoside (2) in CDzOD
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Figure S8. COSY spectrum (600 MHz) of calyxoside (2) in CDs0D
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Figure S9. 13C NMR spectrum (150 MHz) of calyxoside (2) in CD3OD
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Figure S10. HSQC spectrum (600 MHz) of calyxoside (2) in CD30D
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Figure S11. HMBC spectrum (600 MHz) of calyxoside (2) in CD30D
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Figure S12. *H NMR spectrum (600 MHz) of the aglycone (5) in CD30D
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Figure S13. COSY spectrum (600 MHz) of the aglycone (5) in CDsOD
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Figure S14. LC-MS chromatograms of derivatives of amide methanolysis products
a: All ions from 6 and 7, b: lons at m/z 472.3 (8), 315.2 (9), 471.3 (10) and 316.2 (11) from 6 and 7,
c: All ions from 6, d: lons at m/z 472.3, 315.2, 471.3 and 316.2 from 6

L101
= 1.090

0.1

NHBoc o 0-(5)-MTPA

0. IO.‘J

0-(S)-MTPA NHBoc

0. (‘_17 0.08

0.06

0. }_)5

0.04

[)(‘13

0.02

u. If |
’ !

O Pl

| I‘ J
| I | v {
“ | ! I | | ”Il H “" ,‘ d v v
L 444 ith \J‘\J' ‘LLJ | ‘ ! o \
pi

Al b0y P
V \_,..\ \/ L\_'J Nalbl ek o e § el 87 R L

s SISO S

abundance
0
1 1 L
%
{
e
C

RN L a s L D L R LN N e e LB L L LA e LR RO L N LSS L B AR LS EALE AL R LR AR e
535251504948 47464544434241403938373635343332313029282726252423222120191817161514131.21.1 1.9
X : parts per Million : Proton

Figure S15. 'H NMR spectrum (600 MHz) of the (S)-MTPA ester (13) in CD30D
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Figure S16. COSY spectrum (600 MHz) of the (S)-MTPA ester (13) in CD30D
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Figure S17. HSQC spectrum (600 MHz) of the (S)-MTPA ester (13) in CD30D
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Figure S18. *H NMR spectrum (600 MHz) of the (R)-MTPA ester (14) in CD30D
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Figure S20. HSQC spectrum (600 MHz) of the (R)-MTPA ester (14) in CD30D
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Figure S21. *H NMR spectrum (600 MHz) of the bis-oxazolidinone (15) in CD3OD
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Figure S22. COSY spectrum (600 MHz) of the bis-oxazolidinone (15) in CD30D

; *s

: I | \ J‘

2 oﬁw"’ wﬂjul\,’g____,__;wh_p . e

Y : parts per Million : Proton

B

- B
N T

R R Y s N

o] ¢
- 1.
.P.
0 =
_ & —
= ¥ I ——
>
. & IE
o B t
e 9 .t
= ::af. a - is :
s Y 2 =
: ® g u 3 "z *a < ie! (_.-
i ©e 3 X ": i
P S 3
1A R - & 3
L NN . i3
: X 78 27 —
Mq,wm.‘. - ,..n_.?‘. P o 38 4@8. . ) s i ! &

474645444347414039383 363534333"313029“827 7625"4"3..2"120191817161514131"ll
X : parts per Million : Proton

0 20 40 60 80

(thousandths)

Figure S23. NOESY spectrum (600 MHz) of the bis-oxazolidinone (15) in CD30D
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Figure S24. LC-MS chromatograms of sugar derivatives
a: D-glucose, b: L-glucose, c: D-galactose, d: L-galactose, e: hydrolysate of 1 and 2, f: D-glucose and
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Figure S25. Graphs of MTT assay of 1, 2, 5 and the mixture of 6 and 7 against HelLa cells
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