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Synthesis and bio-functional analysis of marine polyketide natural product with
potent cell proliferation-promoting activity.
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Amphirionin-5, a marine polyketide natural product, exhibits potent cell
proliferation-promoting activity on murine bone marrow stromal cells and murine osteoblastic cells
at nanomolar concentrations. Our efforts towards the total synthesis and complete configurational
assignment of amphirionin-5 to clarify its biological activity were conducted. The relative
configuration of the C1 C12 portion of amphirionin-5 was established by the stereodivergent
synthesis of six diastereomeric model compounds and comparison of their NMR spectroscopic data with
those reported for the natural product. This study led to the elucidation of the relative
configuration between C4/C5 and C9/C12 and to the reassignment of the proposed configuration of the
C9 position of amphirionin-5. Assignment of the unexplored relative configuration of C23/C26 was
also attempted through a similar complementary use of organic synthesis and NMR analysis.



NMR

5 1
2 NMR
C12,C26
-5  C4/C5
Cc9
amphirionin-5 (1)
-5
(OHC12 -5 C1-C9 1
C1-C15 2
2a,2b NMR C12
C12 3
2 4, 5 2a,2b
C9-C12 H BCNMR
Co/C12 C9, C12 Ci10, C1a
NMR 2
NMR
Me oTBS
M OoTBS —» Me > O? ¢ X
0 H A H OH O
Me R CHO —| me 4
3 Me OTBS Me OH
Me L Me 0 HO? 12 Xp j— Me 0o HO'; S 12 Me
“Me 5 OH O “Me 2b OH O
(2)C26 C23/C26
C17-C28 2 6a, 6b
NMR
Me
Li _A_OTBDPS
Me MeH H 9
PMBO/\)\E/\/CHO —— PMBO O CHO |
5 M M
7 OTBS 8 el oo 6? o ? 266/
i _JN_ oteops ob
ent-9
QRrv74V4=2-5 C12, C26
2 10, 11
3 12 C26
3 EEA-EHISIC LV ERE L 14
1,4- 10
12 ent-13 1 2 10, 1 2 C12/C19



NMR

HPLC

Me OPMB

T3, T

NMR
I 7o 4 AF=-5
Mosher

-4
-5
(@)) 3 Braun HYTRA (9-15
B_
16 17 Weinreb
18 MelLi 19
(9S12R)-2a 3 (R-15
(95,129-2b
23, 2b NMR 2a C1-C12
NMR 2b Ccua
C12 NMR
2a
)oj\ Ph
Me oTBS o Ph Me oTBS ] Me oTBS Me
“ LDA, THF, -78 °C " OH O ;"0'2 -78°C " OH O
3 e e PhOH 18 e
K005 MeoH [ 18T Ph
76 @ stepe) |: 17: R =Me 5:1? 10:1)
MeLi MEWME TASF N‘Ie Meo i O H SH 12 ;\/?e N‘Ie Meo H O, H ZH 12 l‘v?e
19 (95,12R)-2a (95,125)-2b
) 20 Brown
21 8
22 Sharpless
5-exo 23
8 (R)-(5)-3-
24 8 25
Barton-McCombie 26 PMB
Dess-Martin Wittig 6a
8 24 ent-24 6b
6a, 6b NMR
6a, 6b C23-C28 1H NMR
BBC NMR 6a, 6b C23-C28
6a
C24 A 0.4 ppm
C23/C26 6b

NMR



1. TEMPO oxid Me 8 steps Me OH tBuOOH
HO_~~ 85% \)\/\/\OPMB —_——=% & O/\)\/\/\/l (+)-DET, Ti(O/-Pr),
—_— —_—
OPMB = Brown i > Bn 9 4 AMS, CH,Cl,
asymmetric 20 °C, 81%
20 crotylation 2 2 e
65%, er 35:1
dr >20:1
Me
Me, OH Me Ia~_OPMB
Hol OH  NalO H ol cho 24
Bno/\)\U/'\/ a—"» BnO X 2 — = » BnO
THF/H,0 #BuLi, CeCly
97% THF, -78 °C
23 8 48% (2 steps)
1. PhOC(S)CI 1.DDQ, 83%
DMAP, pyr 2. DMP Me, 4 Me
CH,Cly, 56% OPMB NaHCO;4 BrO AN NS
2. n-BugSnH 3. PhyP*CH3Br- s

AIBN, toluene NaHMDS H
reflux, 73% 26 88% (2 steps) 6a H 6b

Keisuke Sakurai, Makoto Sasaki, Haruhiko Fuwa, Total synthesis of enigmazole A, Angewandte

Chemie International Edition, , 57, 2018, 5143-5146

DOI: 10.1002/anie.201801561

Makoto Sasaki, Kotaro Iwasaki, Keisuke Arai, Studies towards the total synthesis of Caribbean

ciguatoxin C-CTX-1: Synthesis of the LMN-ring fragment through reductive olefin cross-coupling,

Organic Letters, , 20, 2018, 7163-7166

DOI: 10.1021/acs.orgl ett.8b03102

Kotaro Iwasaki, Satori Sasaki, Y usuke Kasai, Y uki Kawashima, Shohei Sasaki, Takanori Ito, Mari

Y otsu-Y amashita, Makoto Sasaki, Total synthesis of polycavernosides A and B, two lethal toxins

from red alga, The Journal of Organic Chemistry, , 82, 2017, 13204-13219.

DOI: 10.1021/acs.joc.7b02293

Eva Alonso, Andres C. Vieira, Ines Rodoriguez, Rebeca Alvarino, Sandra Gegunde, Haruhiko Fuwa,

Y uto Suga, Makoto Sasaki, Amparo Alfonso, Jose Mannuel Cifuentes, Luis M. Botana, Tetracyclic

truncated analogue of the marine toxin gambierol modifies NMDA, tau, and amyloid B expressionin

mice brains: Implicationsin AD pathology, ACS Chemical Neuroscience, , 8, 2017,

1358-1367.

DOI: 10.1021/acschemneuro.7b00012.

Haruhiko Fuwa, Makoto Sasaki, Exploiting ruthenium-catalyzed metathetic and non-metathetic

reactionsin total synthesis of marine oxacyclic natural products, Bulletin Chemical Society of Japan,
, 89, 2016, 1403-1415.

DOI: 10.1246/bcg.20160224.

Moemi Kanto, Sota Sato, Masashi Tsuda, Makoto Sasaki, Stereodivergent synthesis and

configurational assignment of the C1-C15 segment of amphirionin-5, The Journal of Organic

Chemistry, , 81, 2016, 9105-9121.

DOI: 10.1021/acs.joc.6b01700.

Y u Onodera, Kazuaki Hirota, Y uto Suga, Keiichi Konoki, Mari Y otsu-Y amashita, Makoto Sasaki,

Diastereosel ective rong-closing metathesis as a means to construct medium-sized cyclic ethers:

Application to the synthesis of a photoactivatable gambierol derivative, The Journal of Organic

Chemistry, , 81, 2016, 8234-8252.

DOI: 10.1021/as.,joc.6b01302

Atsushi Toyoshima, Makoto Sasaki, Toward the total synthesis of smphidinolide N: Convergent

synthesis of the C1-C13 segment, Tetrahedron Letters, , 57, 2016, 3532-3534.

DOI: 10.1016/) .tetlet.2016.06.107.

Sachie Furumochi, Tatsuya Onoda, Y uko Cho, Haruhiko Fuwa, Makoto Sasaki, Mari

Y otsu-Y amashita, Keiichi Konoki, Effect of carbon chain length in acyl coenzyme A on the

efficiency of enzymatic transformation of okadaic acid to 7-O-acyl okadaic acid, Bioorganic &

Medicinal Chemistry Letters, , 26, 2016, 2992-2996.

DOI: 10.1016/j.bmcl.2016.05.027.

Y uki Kawashima, Atsushi Toyoshima, Haruhiko Fuwa, Makoto Sasaki, Toward the total synthesis of

amphidinolide N: Synthesis of the C8-C29 fragment, Organic Letters, , 18, 2016, 2232-2235.

DOI: 10.1021/acs.orglett.6b00871.

Haruhiko Fuwa, Naoya Y amagata, Y uta Okuaki, Y uta Ogata, Asami Saito, Makoto Sasaki, Total

synthesis of complete stereostructure of a marine macrolide glycoside, (-)-lyngbyaloside B, Chemistry

A European Journal, , 22, 2016, 6815-6829.



DOI: 10.1002/chem.201600341

Begona Espina, Eva Cagide, M. Carmen Louzao, Natalia Vilarino, Merdedes R. Vieytes, Y oshiyuki
Takeda, Makoto Sasaki, Luis M. Botana, Cytotoxicity of goniodomin A and B in non contractile cells,

Toxicology Letters, , 250, 2016, 10-20.
DOI: 10.1016/j.toxlet.2016.04.001

A
2018
2018
112 2017
59 2017
28 ,2017
- 137 2017
A
2017
-2a
97 2017
2017
2017
- AMCA
97 2017
-2a
2016
2016
2019 2018 17
2017 145-151
30 2017 17
29 2016 17

http://www.agri.tohoku.ac.j p/kanshoku/

o
@

Tsuda Masashi

2018
—MN
97
97
97
2016
2016
63
11



Konoki Keiichi



