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Synthetic study of gymnocin-B, a polycyclic ether toxin produced by a red tide

dinoflagellate
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Gymnocin-B, isolated from the red tide dinoflagellate Karenia mikimotoi, is
a naturally occurring marine toxin with a molecular weight of 1156 consisting of a giant polycyclic
ether in which fifteen ether rings (ABCDEFGHIJKLMNO) ranging from five- to seven-membered in size
are fused in a ladder-like manner. It exhibits cytotoxicity against mouse leukemia cells (P388) and
is expected to be a marine drug discovery lead compound. In this study, we investigated the total
synthesis of gymnocin-B using an [X+2+Y] convergent synthesis strategy based on the oxyranyl anion
method. We achieved the synthesis of the four fragments, ABC ring, FG ring, JK ring, and NO ring
fragments, based on a plan to synthesize gymnocin-B. In the future, we aim at total synthesis of
gymnocin-B by connecting these fragments.
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Scheme 1. Synthesis of the ABC fragment
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Scheme 2. Synthesis of the FG fragment
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Scheme 3. Synthesis of the JK fragment
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Scheme 4. Synthesis of the NO fragment
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Scheme 5. Synthesis of the NO fragment (2)
1. DEIPOTY, 2,6-Iutidine

DMDO, CH,Cl, H Me_Me,__ H Me Me CH,Cl,, 0 °C, 1 h, 96%
g 0 t0-20°C, 30min Bro OJ; OTIPS " py(OH),-C, Hy HO OTIPS , ppis”
_— N ] O )\ oH R .
then, -80 °C BnO e u MeOH-EtOAC 1o o '—HOH MeOH-CH,Cl
AlMegz/hexane H H t, 1 h, 97% H H (10:1), 0 °C, 30 min, 89%
-40 °C, 1 h, 58% 51 52 3. Dess-Martin periodinane
CH,Cly, tt, 1 h, 98%
SOQToI H MeMe
DEIPSO Me Me OTIPS 0))OEY), -|-0|023 BnO oTIPS tBuOK TolO,S . BnO (0] OTIPS
(0] N (e]
ODEIPS BN, LCL - ODEIPS T o 3, ODEIPS
MeCN, rt, 2.5 h -80t0-20°C, 1.8 h H H
89% 87% (85:15 mixture)
4
3 5
,,,,,,,,,,,,, - = XL/ U-B

Bk =1>=—7)L 50 %, f%éf:“cﬂ%@kz: LIV AF AT AR Z > (DMDO) TR
XA L7k, A—RBANTHEBIZ AIMe3 UGS E T, B ETAVEREEZ AT HE R
F YA F LA 51 %i:%ﬂ“@ﬂyﬁff ey RUVNVEEBGR#EL TRV A =152 L L, 2T
DT )pa—/L% DEIPS ETHR#ELT-DH, FH—k7 /La—/Ld DEIPS JE721) 2R INMIZ kR E
L. & T Dess-Martin B8fb. L C7 /L5 & KR53 ICFE Lz, 53 LR AFRE— A Y ROKET
BV ANVKR Y S4ICEB LT-0L S TR IAL L THRO NO =R F ALK
TI3TA L N AERR LTIZ A% ABCERR 777 A MY 7L —h1 EHEETHEEITH D,

(& w3

1. Takeo Sakai, Hideaki Sakakibara, Yumi Omoto, Marina Tsunekawa, Yoshinori Hadano, Shota Kato,
Yuji Mori: Synthesis of the GHIJKL fragment of gymnocin-B. Org. Lett., 2019, 21, 6864—6868.
[DOI: 10.1021/acs.orglett.9b02502]

2. Takeo Sakai, Kohei Hata, Yuki Kitamura, Renji Ishibashi, Yuji Mori : Synthesis of the ABCD
fragment of gymnocin-B. Tetrahedron Lett., 2019, 60, 151267. [DOI:
org/10.1016/j.tetlet.2019.151261]

3. Takeo Sakai, Sae Mizuno, Akitaka Sone, Yasuko Hori, Wakana Yamazaki, Keisuke Takazawa, K.
Yuji Mori : Biomimetic construction of a syn-2,7-dimethyloxepane ring via 7-endo cyclization. J.
Org. Chem., 2022, 87, 579-594. [DOI: org/10.1021/acs.joc.1c02600]



1 1 0 0

Takeo Sakai, Sae Mizuno, Akitaka Sone, Yasuko Hori, Wakana Yamazaki, Keisuke Takazawa, K. Yuji 87

Mori

Biomimetic construction of a syn-2,7-dimethyloxepane ring via 7-endo cyclization 2022

J. Org. Chem. 579-594
DOI

10.1021/acs. joc.1c02600

Gymnocin-B ABC

67

2021

Gymnocin-B NO

67

2021

Gymnocin-B ABC JK

141

2021




Gymnocin-B FG

141

2021

Total Synthesis of the Red Tide Toxin Gymnocin-A

Annual Meeting of the German Pharmaceutical Society 2021 (Leipzig, Germany)

2021

Gymnocin-B ABC

142

2022

Gymnocin-B NO

142

2022




(SAKAI Takeo)




