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Synthetic Study of Sekothrixide based on the Morpholine Amides (Keio University)
OSoichiro Yasui, Shogo Aoki, Toshitaka Okamura, Takaaki Sato

Polyketides are an important class of natural products as lead compounds for medicinal drugs.
However, synthesis of polyketides is still challenging even by the modern organic synthesis
due to their complicated structures. Thus, the development of efficient synthetic methods is
required for the practical supply of polyketides. In this study, we report our synthetic approach
to sekothrixide (1) using reductive functionalization of morpholine amides.

Keywords : Polyketides; Total Synthesis; Sekothrixide;, Morpholine Amide, f-ketoamide
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Development of Reductive Allylation of Amides for Synthesis of Polyketides (Keio Univ.)
(OMisaki Sugiyama, Kazuki Mizutani, Ryo Inoue, Noritaka Chida, Toshitaka Okamura,
Takaaki Sato

The development of efficient methods for the de novo construction of polyketides remains a
significant challenge in drug discovery. The synthesis of polypropionate units seen in
polyketides typically requires numerous steps. Herein, we report an iridium-catalyzed
reductive allylation of amides as an effective approach to polyketide synthesis.

Keywords : polyketide,; amide, iridium

RV 7 F NEROFE TRERAGIL, FEEHE TG REE 2R Y 7 F R& RIS IR
LI OEERBETH D, WEROABMETIE, AU 7T NICREM RV IRL
BEAMET 572012 T Tva—vofri#], 12, =27 VEMEOET), 3. K
BN o3 TRAZEL, NEROK N REEOIENIN B T & > 72(Scheme 1),
ZORMESE RIS D70 AR TR I it e o5 B AIORISHE MIZEE L.
7 X FEEFEA L UTE e KA IS OB IZHL Y AU T2,

VEZEAR % 737 (Scheme 2), 51 Ir it > T B2 chla Nz 25 &, BiAKEHT Y
MEIZ KA T va—nVoi#EE 7 I Fkoke Rev U fkicky, NO-T &
A=) 6 EfRRBELTCT VT RTE252%, AU TIZX L, Fix ORBENIKIGD
EITTHIE, VoRy NS T8 BN H D, ARE TR, REAIE LTT VAR
a WISV THIET 5,
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1) (a) Parish, R. V. et al. J. Organomet. Chem. 1980, 192, 329-338. (b) Nagashima, H. et al. Chem.
Commun. 2009, 1574-1576.
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Renovation Synthesis of Natural Products: Synthetic Study of Ebelactone A (Graduate School
of Integrated Basic Sciences, Nihon University) Rintaro Ohashi, Tomohiro Tsutsumi, OlIchiro
Hayakawa

Construction of contiguous stereogenic centers requires multistep in total synthesis. We
propose a novel method for the construction of stereogenic centers in total synthesis, named
“renovation synthesis”. Thus, preparation of the unit containing contiguous stereogenic
centers started from commercially available natural product, and resultant unit is converted into
rare natural products. In this study, we investigated the synthesis of ebelactone A from
monensin as a stating material.

Keywords : renovation synthesis; monensin, ebelactone A; degradation reaction
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1) Umezawa, H.; Aoyagi, T.; Uotani, K.; Hamada, M.; Takeuchi, T.; Takahashi, S. J. Antibiot.
1980, 33, 1594.
2) Collum, D. B.; McDonald, J. H., IIL.; Still, W. C. J. Am. Chem. Soc. 1980, 102, 2117.
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Synthetic Study on BE-54238A: Construction of the Arylpyrrolidine Structure (Department of
Chemistry, Institute of Science Tokyo)OKanta Kawai, Yoshio Ando, Ken Ohmori

BE-54238A (1) was isolated from Streptomyces sp. A54238 as a potent antitumor compound,
whose structure features fused-ring composed of nanaomycin A and pyrrolidine unit. We
planned a synthetic strategy on the basis of the Friedel-Crafts reaction for constructing the
arlpyrrolidine structure, a component of 1. We will describe herein the synthesis of
pyranonaphthalene 2 and pyrrolidine unit 3, and the study of their union to form arylpyrrolidine

structure.
Keywords : natural product synthesis, pyranonaphthoquinone, Friedel-Crafts reaction,
pyrrolidine; stereoselective synthesis
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1) M. Tsukamoto, S. Nakajima, K. Murooka, M. Hirayama, K. Hirano, S. Yoshida, K. Kojiri, H. Suda,

J. Antibiotics 2000, 53, 26.
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Development of Improved Synthesis of Preussomerins with Stereospecific Photochemical
Reaction (Department of Chemistry, Institute of Science Tokyo) OAsahi Sugiyama, Yoshio
Ando, Ken Ohmori

Preussomerins constitute a class of dimeric naphthoquinones with a bisspiroacetal skeleton.
Their many congeners differing in oxidation state have been reported and they show various
bioactivities such as antibacterial and antitumor properties. Due to their unique structure and
bioactivities, a variety of total syntheses studies has been reported. However, stereocontrol of
the spiroacetal center was not achieved until our asymmetric total synthesis of preussomerin
EGs." In this presentation, we will describe the modified synthetic route.

Keywords : Natural Product Synthesis, Photochemical Reaction, Asymmetric Synthesis,
Spiroacetal, Antibiotics
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1) Y. Ando, D. Ogawa, K. Ohmori, K. Suzuki, Angew. Chem. Int. Ed. 2023, 62, €202213682.
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Synthetic study on granaticin, a bridged C-glycoside natural product (Department of Chemistry,
Institute of Science Tokyo) (OMasa Kurahashi, Miles Ralston, Yoshio Ando, Ken Ohmori

Granaticin (1) is a pyranonaphthoquinone-type natural product isolated from the culture of
the actinomycete Streptomyces olivaceus. The structure features an oxabicyclo[2.2.2]octene
skeleton, which consists of the olivose unit fused to the pyranonaphthoquinone skeleton. In a
model study, we constructed the key bicyclic structure by the reductive cyclization of the C-
glycosyl naphthoquinoneacetal. In this presentation, we will describe the synthesis of C-
glycosyl pyranonaphthalene and the corresponding quinoneacetal for the key reductive
cyclization.

Keywords :natural product synthesis; pyranonaphthalene; C—glycosylation, bridged structure;
reductive cyclization
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Development and selective functionalization of the flavonoid-derived 3D molecular scaffold
(Department of Chemistry, Institute of Science Tokyo) O Yuka Teratoko, Ken Ohmori

In recent years, development of three-dimensional molecular scaffolds is required for the
expansion of chemical space. We are focusing on a unique doubly-linked flavonoid frameworks.
To overcome their nonspecific bioactivity, we propose removing these phenolic hydroxyl
groups to create a template and enabling re-functionalization for novel bioactive molecules.
We report here the synthesis and functionalization of three-dimensional molecular scaffold.

Keywords : Polyphenol; Flavonoid; Molecular Design; Defunctionalization; Chemical Space
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Synthetic studies on quartromicins
(Department of Chemistry, Institute of Science Tokyo) OKosuke Sakurai, Koichi Deyama,
Kohei Kamatani, Ken Ohmori

The antibiotic quartromicins are natural products with a complex structure, consisting of a
C>-symmetric macrocyclic carbon skeleton with four cyclohexyl spirotetronate cores.

Herein, we will report a stereo-divergent synthetic route to two key stereoisomers of the multi-
substituted cyclohexene skeletons. Details will be discussed in this presentation.

Keywords : total synthesis, antibiotics, organocatalysis, nitro compound, nitrile oxide
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Synthetic study on bacillosporin C via electrochemical
dimerization of oxaphenaleone units

(Department of Chemistry, Institute of Science Tokyo) O Yuen Qian, Ken Ohmori

Keywords: bacillosporin C; dimerization; electrosynthesis; biomimetic synthesis

Bacillosporin C (1) was isolated from the fungus T. bacillisporus.' This
natural product is a heptacyclic heterodimer made up of two
functionalized oxaphenaleone monomer units, in which one C-C bond is
connected with an oxygen atom between the two tricyclic moieties of
dimer. Herein we report the first total synthesis of bacillosporin C.

The key for this total synthesis is to develop an efficient dimerization ®)-bacilosporinC (1)
reaction of two appropriate oxaphenalone monomer units. In this study, we started the
synthesis with the self-condensation of dimethyl 1,3-acetonedicarboxylate 2. Based on the
know procedure, we prepared monomer 4 in 4 steps from 3. After that, the key dimerization
of 4 and its methylated derivative 5 was investigated by using various oxidants. However all
resulted in non-productive consumption, or decomposition. Delightedly, the iron-catalyzed
oxidative coupling, inspired by a proposed biosynthetic pathway,” realized the dimerization
of 4 albeit in a low yield. After careful screening of conditions, we utilized the
electrochemical conditions for the key dimerization, and successfully constructing the
interunit C-C and C-O bond with high efficiency, affording 1 in good yield. Details will be
discussed in this presentation.
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reguiar oxidative coupling electrochemical oxidative couplings

6 (with PIFA) monomer 4 or 5 up to 84%

all resulted in nonproductive
consumption, or decomposition (+)-bacillosporin C (1)

1) M.Yamazaki, E.Okuyama, Chem. Pharm. Bull. 1980, 28, 3649-3655.
2)Y. Tang et al. J. Am. Chem. Soc. 2018, 140, 6991-6997.
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Synthetic Studies on Amphidinolide N: Synthesis of the Northern Hemisphere (Department of
Applied Chemistry, Faculty of Science and Engineering, Chuo University) OHiroaki Imamura,
Takumi Imamura, Hayato Unokuchi, Haruhiko Fuwa

Amphidinolide N is a 26-membered macrolide isolated from the marine dinoflagellate
Amphidinium sp. strain Y-5 collected in Okinawa by Kobayashi et al. and shows very potent
cell growth inhibitory activity against human epidermoid carcinoma KB cells and human
cervical carcinoma HeLa cells. In this presentation, we will report on the synthesis of the
northern hemisphere of this natural product. Carboxylic acid 3 and alcohol 4 were condensed
under Yamaguchi conditions to give ester 5. Methylenation with Tebbe reagent followed by
ring-closing metathesis using G-II catalyst gave enol ether 7. A four-step sequence of
dihydroxylation, methyl acetalization, acetonide protection and oxidation converted 7 to ketone
8. Stereoselective reduction of 8 using DIBALH and silyl protection gave TBS ether 10.
Keywords : Marine macrolide, Ireland—Claisen rearrangement, Ring-closing metathesis
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BRI LT a— L4 ZIUMEIC L VA L, TAT L5 21572, (LAWS
% Tebbe I TAF L AL L%, G-II iz FHWZHRA X2 B AKISZIT-> C
* ) —nxT—T)7 L Uiz, ALEW T % m-CPBA &{b., BRMEA % /7 — VLB, 7+ b
= F{£#, Dess—Martin fgfbic L0 7 + o 8 #4572, L& 8 % DIBALH (2 X 5 ViiK
BIRRETICRY T va—9 & Lctk, TBS =—7 /L 10 [T L7z,

Me Me DMBOCH,CO,H o Me Me LHMDS Me_ Me Me
S DMBO Et;N, TMSCI N
on 0”"g DIC,DMAP \)ko oxo 3 oxo ) 9y
CH,Cly, 1t, 98% THF, 78 °Ctort  HOC HO' > N\ -Bu
Me Me Me Me 88% DMBO Me Me OPMB
1 2
3 4
cl cl Me™ ™S
R
coci DMBO,,. . L\ nBu n-Bu 1. m-CPBA, NaHCO,4
cl o 50 Spmp  CH2ClLMeOH (1:1), -20 °C
Et;N, THF, rt Me OPMB [X]] 2. PPTS, MeOH, 45 °C
then DMAP Me 5R=0 toluene, 60 °C 3.2,2-DMP, PPTS, CH,Cly, rt
toluene, rt, 98% - Tebbe reagent 86% (2 steps) 4. DMP, NaHCO3, CH,Cl,
o THF, 0°C _
M 6,R=CH, 1, 44% (4 steps)
e~
mé ©
o PO,
DMBO,, n-Bu DMBO,, n-Bu
OPMB  pgALH OPMB
Me. . Me _ :
s THF, ~78°C, 78% TBSOT, 2,6-utidine [~ &P =H
. dr 76:24 s o o, '
o o CH,Cl, 0 °C, 85% 10,p=TBS | de
Meﬁ\ Meﬂ\ '
proposed structure
Me o Me o

1) J. Kobayashi et al. J. Chem. Soc., Chem. Commun. 1994, 1455.
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Synthesis and Structure—Activity Relationship of Iriomoteolide-1a Stereoisomers (' Department

of Applied Chemistry, Faculty of Science and Engineering, Chuo University, *Faculty of

Agriculture and Marine Science and Marine Core Research Institute, Kochi University)

OMiyu Nakajima,'! Tomohiro Obana,' Keisuke Murata,' Masashi Tsuda,” Haruhiko Fuwa'

Iriomoteolide-1a (1) is a naturally occurring macrolide isolated from the benthic dinoflagellate
Amphidinium sp. HYA024 strain, collected off Iriomote Island, Japan. It exhibits potent
cytotoxic activity against human B lymphocyte DG-75 cells at nanomolar concentrations.! Qur
group recently achieved the first total synthesis of iriomoteolide-1a and elucidated its absolute
configuration.? In this study, we discovered that the cytotoxicity of macrolactone model 2 (ICso
2.9 uM) in Jurkat cells was significantly weaker (approximately 260 times) than that of 1 (ICso
11 nM). Based on this observation, side chain stereoisomers 3—-5 were synthesized from
stereoisomeric starting materials in the same manner as the parent natural product.’
Conformational analysis and cytotoxicity assays on compounds 1-5 will also be presented in
this presentation.

Keywords : Macrolide; Natural Product; Structure-Activity Relationship; Conformational
Analysis; Total Synthesis

AV AET AV R-laQ)iL, WEEIRHEE S Amphidinium J& HYA024 #6720~ 5 ik X
fe~vrnml RREMTHY, &~ B U 3Bk DG-75 Hifial ﬂb%/%wﬁﬁfﬂ%
BHEERTZERMOLNTND |, exlid, A VAETAY F-la OO AP O4
FAEERL L. BVRRE A B BT LT 2 AFSE fil@@ﬁ%ﬂ%@%kbt
smZ7 hET N2 (ICs 6.6 uM)D HeLa FATIZ %92 MR EEMED 1 (ICs 24 nM) &
DHKI2TISEFHNZ EEFHA LTz, 2O Z D 1 OMEEEO RTINS ERNAL A
FEFICHETHD LB X, S ORDOMEEEHMHEBEMIEZIT O X< Bl KB E %
FO3MEOFEENS A UV AETT A Y R-1a DRSO TAKFMAK 3-5 AR LT=,
PR TEAW 1-5 1Tk USTARELEE AT 3 L OSHEIR B HERBR 21T > 7= D T ORE &
W9 D,

HQ Me Me OH HQ Me Me

ICqy 24 NM
OH Me (HeLa) OH Me (HeLa)

iriomoteolide-1a (1) macrolactone model (2)

HO Me Me OH HO Me Me OH HO Me Me OH

OH Me OH Me OH Me
(21R,22R)- iriomoteolide-1a (3) (21S,22S)-iriomoteolide-1a (4) (218S,22R)-iriomoteolide-1a (5)

1) M. Tsuda et al. J. Org. Chem. 2007, 72,4469. 2)H. Fuwaet al. J. Am. Chem. Soc. 2024, 146, 29836.
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Structure-Activity Relationship Studies on Scytophycins, Cytotoxic Macrolides (Degree
Programs in Pure and Applied Sciences, University of Tsukuba) O Mayu Namiki, Yuto
Miyazaki, Tomonari Noguchi, Hideo Kigoshi, Takayuki Ohyoshi, Masahito Yoshida

Scytophycins are macrolides with potent actin depolymerization activity and cytotoxicity.
Although the structures of scytophycins B and C differed by only a single modification in the
macrolactone moiety, their cytotoxicities exhibit a 10-fold difference. To understand the
difference in cytotoxicity, we planned to synthesize each macrolactone moiety and compare
their cytotoxicity. The macrolactone moieties were synthesized from the common intermediate,
respectively. In this presentation, we report the synthesis of the macrolactone moiety of
scytophycin C and its cytotoxicity.

Keywords : scytophycin C; macrolide; synthetic study; structure-activity relationship

YA NT 7 A HHITE T 7T UOREAIEE At E AT A~ rn T A
KCHHY, YA 774 BECIE ~7aT 7 O Cl6 MR D 720T
WZH b 5T, b OMEENMEIL 10 5L EoENRH S (Figure 1), £ Z T, Cl16
NOREEDZER NI ED X S ITHET L O0MEET 5720, RA TR LT~
a7y ORI TOMBEFEEE IR T S i Lz, v~/ r T 7 hoiEEnE
NWENRINZERTED L DI, BB A 7742 BREB IO C B~FH
ERREZe AP AR E, £ O MRITIEEZMRGTT L7z (Scheme 1), Z#vE Tz, BAY
~7nT7 7 FEOEGRITE T LTWADD 2, At ¢ Bl uZ 7 hiiods
A, 3B X O oA A2 7 - ik Lo THET 5,

cytotoxicity against KB cells
scytophycin B (1) (R4, Ry = ;\{E ) IC5=1.2nM
U x10~100 stronger
scytophycin C (2) (R1 =Me, R; =H) I1C5¢=12-120 nM

Figure 1. scytophycin B and C

epoxidation .
— scytophycin B type 4 .
OTBDPS (e} cytotoxicity (ICso, M)
OMe compound Hela S3 HCT116
OTBDPS OH Q 4 38+85 50 + 9.4
stereoselective
1,4-reduction 0

0 OMe OMe™ 5 40+27 55+9.8

common intermediate 3 H H
“‘OMe IC50 + SD

scytophycin C type 5

Scheme 1. synthesis and biological activity of macrolactone moieties

1) R. E. Moore, et al. Pure Appl. Chem. 1986, 58, 263; S. Carmeli, et al. J. Nat. Prod. 1990,
53, 1533; 2) WARELK, TSR, KiFZEaE, KRBT, AARRFRE 104 REES,
H933-3pm-12.

© The Chemical Society of Japan - [AJA305-3am-12 -



