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*Hirata, Y. et al. Pure Appl. Chem. 1986, 58, 701. **Pettit, R. G. et al. Tetrahedron 1993, 49, 9151.
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Discodermia sp. Entotheonella sp.** calyculin A

**Wakimoto, T. et al. Nat. Chem. Biol. 2014,570, 6438.
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Biselyngbyasides as Novel Inhibitors of SERCA
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biselyngbyaside biseltngbyolide B biselyngbyolide A biselyngbyaside C
(BLS, 1) (BLLB, 2) (BLLA, 3) (BLSC, 4)
Ki 19 nM K, 17 nM K; 9.1 nM K; 18 uM
HO
CPA BHQ bisphenol
K 1.8 uM K 0.4 uM’ K; 2 uMs8 )
\ OH o o /
OH X Z OMe
(TG) HO OH o L
K. 0.2-1.3 nM’ nonylphenol OMe  curcumin Halisol B
K; 6 uM° Ki 7 uM1™ K; 27 pM'"

7) Wootton, L.L. et al. J. Biol. Chem. 2006, 281, 6970. 8) Brown, G.R. et al. Biochem. Biophys. Acta 1994, 1195, 252. 9) Michelangeli, F. et al.
Chem. Biol. Interact. 2008, 176, 220. 10) Bilmen, J.G. et al. Eur. J. Biochem. 2001, 268, 6318. 11) Law, B.Y. et al. Mol. Cancer Ther. 2010, 9, 718.



The Effects of Lipid and Detergent in Crystallization

E2(BLLB) 10 °C / hanging drop

Detergent / Lipid (mol / mol)

0.4 0.5 0.6
Lipid / Protein (w / w)
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Iwasaki, A. et al. RSC Adv. 2014, 4, 12840. OH Iwasaki, A. et al. Org. Lett. 2015, 17, 652.
Iwasaki, A. et al. Bioorg. Med. Chem. Lett. 2015, 25, 5295.
0 Okamoto, S. et al. J. Nat. Prod. 2015, 78, 2719.
HO_QJ\O ° o]
: H % O o ., = O
- <N, " o | T N N N :NJ\/\
T H/\ﬂ/ N NN Ty, o °
@ OH O 0 / %HWO !
N 1) \[(\/
o}
maedamide " : ’
kurahamide

Iwasaki, A. et al. Tetrahedron Lett. 2014, 55, 4126.
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anti-malaria activity cytotoxity

K-1 FCR-3 MRC-5 cell

(drug resistant) (drug sensitive)

2.09 pg/mL 2.66 pg/mL 0.24 pg/mL
N7 IR R
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HO O o OMe
MeO

OH BLS
0.30 M (HeLa)
0.24 pg/mL (MRC-5)
2.09 pg/mL (K1)

OH OMe OH OMe OH OMe
BLLB_OH BLLB_amide1 BLLB_amide?2
>1 pM (HelLa) >1 M (Hela) >1 M (HelLa)
1.27 pg/mL (MRC-5) 1.33 pg/mL (MRC-5) 7.79 pg/mL (MRC-5)
>12.5 pg/mL (K1) 7.30 pg/mL (K1) 8.32 pg/mL (K1)

red (cancer cells) : ICso values against Hela cells
green (normal cells) : ICso values against MRC-5 cells
blue (anti-malaria) : ICso values against K-1 (drug resistant)
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Minnamide A
Growth inhibitory activity

against HelLa cells (ICsy 0.17 pM)
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Degradation of the natural minnamide A
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'H NMR spectrum data
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Minnamide A
Growth inhibitory activity

against HelLa cells (ICsy 0.17 pM)
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1) J. Nat. Prod. 2020, 83, 1684-1680.
2) J. Org. Chem. 2021, 86, 12528-12536. iheyamides A-C (1 -3)1

3) J. Am. Chem. Soc. 2022, 144, 11019-11032.
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(18R,19R)-iezoside (9)
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30 31
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1) J. Am. Chem. Soc. 1991, 113, 1047-1049. 2) Org. Lett. 2015, 17, 4432-4435.
3) Org. Biomol. Chem. 2011, 9, 265-272. 4) Org. Prep. Proced. Int. 2020, 52, 181-191.
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2) Tripeptide 29a
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86% (2 steps) 53
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(18R,19R)-iezoside (5)

16 steps (LLS), 4.4 % total yield
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Natural iezoside (5)
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IC5, 6.7 nM against HelLa cells
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1) FEBS J. 2016, 283, 2640-2652.
2) Arch. Biochem. Biophys. 1996, 329, 65-72.
3) FEBS Lett. 2017, 591, 3682-3691.
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o | -
ICs59 6.7 NnM (against HelLa cells)
\J. Am. Chem. Soc. 2022, 144, 11019-11032. Ki 7.1 nM (against SERCA)
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1) Br. J. Cancer 2016, 114, 986-994. 2) Cancers 2019, 11, 833.



3DDN)KRRTFREILES

\
A\
\
W

OMe OMe O

Ikoamide (1)

*J'L—\77U7/E‘ 4

Lo

Odookeanyne A (25) Odookeanyne B (26)

)N —TE M (B EREITX)

36

BRIk
(EE AMT7IL=SR)



rr
(Y,
VR

FIE)

=3
=

MARZEDIT

dlinl

- RS B0, 28H1RSE) LEB
- SRSGBN (HIEB. #022)

]

Pt

- Bmsm (REBOHARIS D) (OKEH. BO2%)
- NMR{EZY 7 hsgs (XEB. 01 %)
- RIDEEBDES (LiEB. 4545%)
4 F4£ (3BT EB 9:30~15:00< 5 U\X Thhad,
FUHICHMOEDIE, ESAEIDNBICDOLTLL S,

- 22 (38 ({btE&. 98  RARBELLEYTHRE.
6R : TZINIINAMADY -2, 7H : REAVERZFLIRE)
-B67%B (9A) . 2616 (1A) . s (REH)



AN

Gscwesi & icosi 1

vl
Y. - ~——

X ;v? R g
E 4ol T

BNy o S .
2R L EST € S

s 9

eiezoside (1)

» Potent cytotoxicity (IC< 6.7 nM against Hela cells)

» Potent calcium pump (SERCA?®) inhibitory activity (K 7.1 nM)
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