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Synthetic Study of the Q Ring System of Brevisulcenal-F (' Graduate School of Natural Science
and Technology, Okayama University, *Research Institute for Interdsciplinary Science,
Okayama University) OTomoya Sato,' Kenta Tanaka,” Isao Kadota,' Hiroyoshi Takamura'

The absolute configuration of the entire molecule of polycyclic ether natural product
brevisulcenal-F has not been determined. In this study, the synthesis of both enantiomers of the
Q ring system was investigated toward stereostructure determination of the QR ring system.
Enone 2 was synthesized from compound 1, the TBDPS ether of furfuryl alcohol, by known
method. The resulting enone 2 was converted to the common synthetic intermediate 4 by Luche
reduction and dihydroxylation. Acetal 5 was obtained by solvolysis, acetal protection, and
benzyl protection. Acetal 5 was converted to alcohol 6 by removal of the TBDPS group
followed by Appel reaction to afford the desired iodoalkane 7.

Keywords : Brevisulcenal-F; Stereostructural Elucidation; Stereoselective Synthesis; Luche

Reduction; Dihydroxylation
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1) Nicolaou, K. C.; Aversa, R. J.; Rivas, F. J. Am. Chem. Soc. 2010, 132, 6855-6861.
2) Donohoe, T. J.; Blades, K.; Moore, P. R.; Waring, M. J.; Winter, J. J. G.; Helliwell, M. Newcombe,
N. J.; Stemp, G. J. Org. Chem. 2002, 67, 7946-7956.
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Effects of Polyphenols from Passion Fruit Seeds for Amyloid Polypeptide Aggregation
(Unstitute of Life and Environmental Sciences, University of Tsukuba,? Microbiology Research
Center for Sustainability (MiCS), University of Tsukuba, *Graduate School of Science and

Technology, University of Tsukuba) oHideyuki Shigemori,'* Tatsuya Sampei,* Yingxue Wu,’
Yusaku Miyamae'

In an aging society, the prevalence of Alzheimer's disease (AD) and type 2 diabetes
(T2D) has increased. These diseases are currently thought to be caused by the
aggregation of amyloid B (AB) in the brain and human islet amyloid polypeptide
(hIAPP) in the islets of Langerhans. Therefore, anti-aggregation and disaggregation of
these amyloid polypeptides is a promising approach for the prevention and treatment
of both diseases. In this study, we investigated the AB42 and hIAPP anti-aggregation
and disaggregation activities of scirpusin B, a polyphenolic compound found in passion
fruit seeds, and related compounds by thioflavin T assays and transmission electron
microscopy. The results showed that scirpusin B and its related compounds exhibited
remarkable both activities. The structure-activity relationship of these compounds
revealed that the presence of catechol moieties is important for these activities."
Keywords : Alzheimer’s disease, type 2 diabetes, amyloid [, human islet amyloid polypeptide,
scirpusin B
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1) Amyloid polypeptide disaggregation activity of passion-fruit-seed-derived polyphenol compounds. T.
Sampei, Y. Wu, and H. Shigemori, " Nat. Prod. Commun. 2022, 17, 1-9.
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Synthetic study of ax1ally chiral lignans using central-to-axial chirality exchange as key steps
(‘Graduate School of Shinshu University, *The University of Shinshu) OTasuku Shirakura,’
Masahiro Uchino, Ryosuke Inouchi, Yoshinori Nishii?

Transformations of enantioenriched donor—acceptor (D—A) cyclopropylcarbinols to
enantioenriched 1-hyrdoxy-4-arylnaphthalenes that bear an ortho-substituent on a pendant-
benzene ring provided a successful chirality-exchange method with a high level of
stereoinduction. A central-to-central chirality-transfer step, i.e., a Lewis-acid-mediated ring-
opening cyclization of enantioenriched D—A cyclopropylketones 1 (chiral transfer homo-
Nazarov-type cyclization), afforded 4-aryl-2,3-dihydronaphthols 2 with an ortho-alkoxy
substituent on the benzene ring with high enantioselectivity. The central-to-axial chirality-
exchange step, i.e., the dehydrogenation of the obtained enantioenriched 4-aryl-2,3-
dihydronaphthols 2 using DDQ, furnished the axially chiral 1-hyrdoxy-4-arylnaphthalenes 3
which is the synthetic intermediate for the total synthesis of axially chiral lignans.

Keywords : D-A cyclopropane, central chirality, axial chirality,; chirality conversion
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1) T. Saito, Y. Shimizu, Y. Araki, Y. Kitazawa, Y. Nishii, Eur. J. Org. Chem. 2022, €202101213
2) S. Takada, N. Takaki, K. Yamada, Y. Nishii, Org. Biomol. Chem. 2017. 15. 2443.
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Chemical Synthesis and Evaluation of Antifouling Activity of Monoterpene-Furan-
Monoterpene Hybrid Molecules ('School of Science, Okayama University, *Research
Interdisciplinary Science, Okayama University, 3Graduate School of Natural Science and
Technology, Okayama University) ODaiki Matsuyama,' Ritsuki Sugiura,' Kenta Tanaka,” Isao
Kadota,® Hiroyoshi Takamura®

Prevention of damage caused by adherent organisms is one of the social issues. When sessile
organisms adhere to a hull, it causes a decrease in fuel efficiency, and due to this, increase in
greenhouse gas emissions. One of the countermeasures to prevent sessile organisms from
adhering to a hull is antifouling paint. Organotin compounds were used as antifouling paints
for ship bottoms in the past, but their use is now banned worldwide due to their high toxicity
to many organisms. Therefore, there is a need to develop adhesion inhibitors that are not toxic
to organisms. It has been reported that geraniol, a monoterpene, and furan compounds have
antifouling activity. In this study, monoterpene-furan-monoterpene hybrid molecules were
synthesized and their antifouling activity was evaluated. Geraniol, nerol, (R)-citronellol, and
(S)-citronellol were used as monoterpene moieties to synthesize hybrid molecules by coupling
with furan. We evaluated the antifouling activity and toxicity of the synthetic products against
the cypris larvae of the barnacle Amphibaranus amphitrite.

Keywords : Monoterpene; Furan; Hybrid Molecules; Antifouling Activity
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1) Takamura, H.; Kinishita, Y.; Yorisue, T.; Kadota, I. Org. Biomol. Chem. 2023, 21, 632-638.
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Investigation of factors affecting the composition of Takanotsume (Evodiopanax
innovans) sap (' Graduate School of Science and Technology, Meiji University, > School
of Science and Technology, Meiji University) OShunki Hotozuka,'! Takayuki Honda,’

Takanotsume (Evodiopanax innovans) is a tree that grows in the mountains of
Hokkaido, Honshu, Shikoku, and Kyushu at altitudes of up to 2000 m." Its sap was
applied to armor and iron arrowheads as gold lacquer during the Nara and Heian
periods.?) Takanotsume sap is composed of oil, gum, and water, and the essential oil
contains diacetylene-containing components such as Falcarinol and terpenes (Figure).

This study investigated changes in the composition of hawkweed sap at different
collection times. Centrifugation was performed on hawkweed sap, and the essential oil
was collected and measured by gas chromatography-mass spectrometry (GC/MS). The
results suggest that sesquiterpenes in hawthorn sap can be oxidized to sesquiterpene
oxides. Keywords : Takanotsume,; natural products chemistry; terpene
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Figure Structure of Sesquiterpenes

D \EEE, ot | B\ F 8 5, 529 %, 6-7 (1994)

2) Akira Terada, Yasuhiro Tanoue, Seiji Shimamoto, “Photopolymerizable golden-varnish in

the ancient East-Asian countries, and KOSHIABURA of Japan”, Progress in Organic Coatings,
31(1-2), pp- 81-86 (1997)
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Synthetic Study of 5,6-Dihydrosolanacol ('Graduate School of Agricultural Science, Kobe
University, *Graduate School of Agricultural and Life Sciences, The University of Tokyo)

O Yuichiro Uchida,' Yukihiro Sugimoto,' Hirosato Takikawa,” Bubwoong Kang!

Solanacol has been presumed to be biosynthesized from orobanchol via an intermediate with
its structure undetermined, which is likely to be 5,6-dihydrosolanacol.? However, sufficient
quantity of the natural product for its structure determination have not been isolated. Therefore,
we aimed to chemically synthesize 5,6-dihydrosolanacol for the purpose of its structural
elucidation. Aldehyde 1 was synthesized from malonic acid in six steps, and diene moiety was
introduced by Brown allylation to give alcohol 2. This was oxidized to a ketone and then
isomerized to 3. With 3 in hand, one-step construction of A and B rings was attempted by
intramolecular [4+2] cycloaddition. Although cyclization occurred by treating 3 by Rh(I),” the
desired cyclohexadiene 4 was not detected, and its aromatized derivative 5 was obtained instead.
We are currently investigating condition suppressing such aromatization.

Keywords : Total Synthesis; Natural Products; Strigolactone

ANV ETZ 7 hrO—fEY T A=, Ausra—i | oP
I DEERMPRAZR TESREND LHEESA TS, | ) Q<
ZOFERIL 5,6-P Fr Y FF 3 —)LThH D AREMD F L OO0
O, HREREIZE D BO RPN EBET X TWeWa o, 1 Lf

ERELEEMR LILFEREITH)Z & Lz, v~ U Bb 56-JEFOYSFI—0

6 TR TT LTk K1 &AL, Brown 7 U UKIC L » CY T U2 8 A LT L=
—2& LT, 2B hun~tRibLEBIZY A 3 ~ERELESETZ, 305
FHERIBRIAINC L > TA-BRE —ZFIHEL, 7 a4 DEKRE
AT, BICRh)VEERHSHT-E 24, BILITEIT LS00 B 4 13HH S
7, HEELTZ s ’ELz, BUESELE T 5 &0 BRBIZE D A TWS,

Bpin
HO 65*995 H COLBN COZBn 1) PDC
—_—
2) DBU

OTBS OTBS
malonic
acid 31%
©) [Rh(cod)CI]Q
| BN CO,Bn AngFé CO,BNn CO,Bn
Vi
OTBS OTBS OTBS
3
45% (2 steps) not obfomed major producT

a) T. Wakabayashi, D. Moriyama, A. Miyamoto, H. Okamura, N. Shiotani, N. Shimizu, M. Mizutani,
H. Takikawa, Y. Sugimoto, Front. Plant Sci. 2022, 13, 1064378.
b) A. Saito, T. Ono, A. Takahashi, T. Taguchi, Y. Hanzawa, Tetrahedron Lett. 2006, 47, 891-895.
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Synthetic study of pyridinophane cyclic desmosine

(*Graduate School of Science and Technology, Sophia University) OYuchen Yao,! Risa
Uehara,' Toyonobu Usuki!
Keywords: elastin; cyclic desmosine

Desmosine is the main crosslinking amino acid of elastin which is an elastic fiber
protein contained in tissues.! In this study, pyridinophane cyclic desmosine with tripeptides
in 3,5- positions of pyridine was designed based on structure proposed by Mecham and
co-workers. The obtained cyclic peptides would be useful for elucidation of 3D structure of
crosslinkers using LC-MS/MS analysis.

desmosine

cyclic desmosine (1)

Taking the Sonogashira and Negishi cross-coupling reaction as the key reaction, a
triple-coupling product has been synthesized. After intramolecular condensation reaction
and N-alkylation reaction, the required cyclic desmosin is synthesized.
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1) Lasio, Maria Laura Duque; Kozel, Beth A. Matrix Biology, 2018, 71, 144-160.
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Synthesis of disaccharide units from plant glycosphingolipids toward elucidation of the NLP-
toxin epitopes ('Department of Engineering, Tottori University, >GSC center, Department of
Engineering, Tottori University, ’RIKEN CBS) OYuhma Nagai,' Tsuyoshi Naniwa,' Katsuaki
Sasaki,' Peter Greimel,® Shinya Hanashima'-

Glycosylinositol phosphorylceramide (GIPC) is a plant-specific glycosphingolipid found
in plant cell membranes. Recent studies suggest that necrosis-inducing toxin-like proteins
(NLPs) recognize a GIPC-glycan on plant cell membranes as an epitope and induce necrosis;
however, the precise target structure remains unclear owing to the heterogeneity of GIPC
structures. This study aims to elucidate the glycan epitope recognized by NLPs through
synthetic chemistry and to provide the binding mode. GIPC contains unknown sugar units
attached to the core Ins-GlcA structure. We set three potential disaccharide epitopes, GIcA-
Man 1a, GIcA-GIcN 1b, and GlcA-GlcNAc 1¢, as synthetic targets. . To avoid a-
glucosaminylation, a selective synthetic pathway through common intermediate 3 was explored.
The a-selective glycosylation reaction using compound 4 produced 3, and subsequent
deprotections yielded GlcA-Man 1a. Synthesis of GlcA-GIcN 1b and GlcA-GlcNAc 1¢
from intermediate 3 are currently under investigation.

Keywords : NLP; Glycolipid; Glycosylation; Interaction Analysis
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TAREBIZ2o51-06, 2 TCOMR#ELEZFREL T Man A 1a 25K L7z, HIE, H
MR 3 275 GleN % 1b 35 L O GleNAc Y 1e ~D AR 2 st L T\ 5,

OAc
BE&O O OBn
ONAP nO OAc OH /&ﬁ
CI ONAP
A géﬁ
noO —> q—l q_|
BnOO n
5 1b:R = NH,
1c: R = NHAc

1) Tea Lenarcic et al., Science. 2017, 358, 1431-1434.
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Synthetic Studies of Lectin PhoSL Analogs containing a Selenocysteine Residue in Place of
Cysteine. (Faculty of Science and Technology, Kochi University) O Masaki Nagashima,
Masayuki [zumi

Replacing a protein's disulfide bond with a diselenide bond with a lower redox potential can
create a stable analog under reducing conditions. We reported on the chemical synthesis of a
lectin PhoSL analog in which the disulfide bond between Cys10 and Cys17 was substituted
with a diselenide bond at the last annual meeting. In this presentation, we investigated the
chemical synthesis of PhoSL analogs in which one of the cysteines at position 10 or 17 has
been replaced with selenocysteine. PhoSL analog having selenocysteine at position 10 (4a) was
synthesized by three-segment condensation strategy using PhoSL (1-9)-SePh 1, PhoSL
(10Sez—16)-R 2U, and PhoSL (17-40) 3C as shown in the figure. The synthesis of PhoSL
analog having selenocysteine at position 17 (4b) using 1, 2C, and 3U is underway.

Keywords : selenocysteine, chemical protein synthesis, lectin

B URITBEDYANT 4 RiEG % XD BGETEMOERWI ' L= NI E
THIET, BTKMCLRERT T I ETE D, EEDESTIE, LI F
> PhoSL DY AL 7 4 RS H# VL= REAQICER LT o ZOfL3REaRkico
WO LTz, A, 10 EZIX1TMDO—F DY AT A (C) EFxatL )
VAT A v U) ICEBR LT a7 LSRR E R Lo TG 5,

2R 40 725D PhoSL AR Y ~7'F RHAZ, KR LT L D12 10/0& 17/ T3 DD
A NMIHEIL, C RN OERETHA NI T O—TAKRTHI L L, 10
NIZEBLV ) VAT A U EZRETLHTFa OO, 10 (Ll L ) AT A AR
IR THDLELT YUY (Sez)' ##E A L7 PhoSL (10Sez-16)-R 2U, 17 (L2 AT
A %3 % PhoSL (17C-40) 3C #ZN L& L7z, 2U & 3C % Native Chemical
Ligation (NCL){Z X Vi L, WICHEFE L7-AR Y ~X7F K& PhoSL (1-9)-SePh 1 %
Diselenide Selenoester Ligation (DSL)* |2 & ¥ 5 L C. HF¥ PhoSL (C10U) 4a % 15
oo = VTP BEV ) VATA U EZRAT DT T T OO, 10 ALl AT
A RELRTH DT T VY P (Thz) ZH 7 % PhoSL (10Thz-16)-SePh 2C D&% %
BEh Th D, BRGETHE. 17 fixk® L ) AT A |ZEH L7- PhoSL (17Sec—40)
dimer3U & @ DSL, L1 & D NCL 2KV HH#) PhoSL (C17U)4b 3G H5 &

EZTNWD,
<X ¥ 10y \17
H,N PhoSL(1-Q) SePh + Hl-PhoSL(ﬁ-w) R+ HZN]_PhoSLHB-‘lO) OH = H,N-{PhosL(1-40)(}-oH
1 2C X=S, R=MPAA 3C Y=SH 4a X=Se, Y=5
2U X=Se, R=SePh 3U Y=Se; 4b X=S,Y=Se

1) N. Metanis et al., Angew. Chem. Int. Ed. 2016, 55, 992.
2) R. J. Payne et al., J. Am. Chem. Soc. 2015, 137, 14011.; J. Am. Chem. Soc. 2020, 142, 1090.
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Investigation of Method for Isolation of High Mannose-type glycosylated asparagines from
Hen Egg Yolk (Faculty of Science and Technology, Kochi University) OTaito Akayama, Rie
Okamoto, Masayuki Izumi

High mannose-type glycans play a crucial role in the glycoprotein quality control system
within the endoplasmic reticulum. They are also valuable in drug delivery, particularly for
targeting the mannose receptor. Fmoc high mannose-type glycosylated asparagines were
isolated from delipidated hen egg yolk using HILIC-HPLC with an amino column and a
nonvolatile eluent.! However, this method requires a time-consuming desalting process,
accompanied by a side reaction, preventing us from utilizing all the isolated glycans.

To improve the isolation of high mannose-type glycans, our study aimed to eliminate the
desalting step by employing a volatile eluent. We switched the HPLC column to an amide
column, allowing us to isolate Fmoc-Asn(M5) to Fmoc-Asn(G1M9) using a water-acetonitrile
gradient containing 0.1% formic acid (Figure). Lyophilization of each fraction yielded
approximately 5 to 20 mg of high mannose-type glycans from 60 g of delipidated egg yolk.
This simple procedure enabled us to utilize all the isolated glycosyl asparagines.

Keywords : high mannose-type glycan, delipidated egg yolk, HILIC-HPLC

INA v ) — ABUREG IR /NRIRIZ IS D RE X LR - OGS PR 2 T E S
IR E R L TR  EA LEAET ATy ) — AL T —ERENIZ LT
RZ v 7T IR —~DIEHAb RSN HEHR DT Th b, Fxrld, ZivE TRIE
D OHEIZ LIzh > THNEINEE D S Fmocfb/NA < > ) — ARG T A/XT X % H
%Lfk@;%%@ﬁ%% & DB ERMEOE A B TWEEHR A W T I

AT L % HILIC-HPLC % W T2 |, ZO% OB TARIZ X, FEEB 15, Bl
mem@@ﬁmﬁﬁzé\kwi%%ﬁﬁﬁb\%%Lk*%@%ﬁbﬂﬂm?%
w&ﬂoko%’f AMFFETIiX HILIC-HPLC (& KL % 258t TRE 2 F st L7,

BEEH 53 BlERZ DOIME TRR A FRVH 3 2 7260, MR DVSBER OFIH 2 #5t L7z, HPLC
NI LT I RATHIEETDHILET, 1% XBEAK-TEZ = I VDT T
= ¥ FEHAWTHIZ/R L7z Fmoc-Asn(M5)2>5 Fmoc-Asn(GIM9) & T4 EAFIZ47BES
HIZENTE, MR EAERMEICEZ -2 LT ST 77 3 a v AR+
720 THURINER 60 g B oNA ~ 2 ) — ABUPEGE Y 5~20 mg FREERS Hav, HEEL 72
T RTONA v ) —ABEH ORI DN B S 72 o 72,

M5 M6 M7 G1M9 @ : Man
@ :Glc
f ? ?’ ?’ ?’ ? I : GIcNAc
Fmoc-Asn Fmoc-Asn Fmoc-Asn Fmoc-Asn Fmoc-Asn Fmoc-Asn

1)Y. Kajihara, et al., Carbohydr. Res. 2012, 364, 41; 2022, 521, 108680.
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Exploration of aryl glycosides with ice recrystallisation inhibition activity (‘Faculty of
chemistry, Materials and Bioengineering, Kansai University) O Binjun Tan,' Sakura

Hayashi,1 Haruka Ide,' Sorano Sumi,' Takaaki Surniyoshi,1 Yasuo Nagaoka1

In cell cryopreservation, the freeze-thaw cycle causes a decrease in cell viability and function.
Ice recrystallization (IR) in cells is one of the contributing factors, but no small molecule
compounds with strong IR inhibitory activity have yet been found. We have found that
glucovanillin (GV), a natural aryl glycoside, has strong IR inhibitory activity and is useful as
a protective agent of cell cryopreservation. In this study, various aryl glycoside derivatives
were synthesized in 30-70% yields by the protection-free glycosylation of phenols with
glucose-a-O-dimethylimidazolinium and found that 2-methoxy-4-nitrophenyl O-B-D-
glucoside has comparative to stronger IR inhibitory activity than that of GV.

Keyword: Ice recrystallisation, aryl glycoside, Glucoside, Vanillin

RO BHFERAE Tl W—RHR Y A 7 W X 0 | IO A TEROMEEDIR T3 5] & i
ZEND, FO—HE L THIRRNTOKER R (IR) RHT 6508, iz
Hil & AT EN TR o7, Fexld, RART V=7 ay MEO—fE
Thn7Nan=Yr (GV) D IR MfEEEL A L. AR O BRERAERE O LR A
ELAHTHLZ LR RNEL TS, ARIFFETIX, a-O- dimethylimidazolinium ft; L
TeoNna—2e iz, 7= ) —VEOBERE Y 3 2 VOSIZE D | 30-70% DI
THEMET V— 7Y 3y FFEEAZ G L, €056 GV LRENZAL ED IR
MHEE 2 A9 21bA% & LT, 2-methoxy-4-nitrophenyl O-B-D-glucoside % R\ 72 L
720
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Model studies on the N-terminal-tryptophan-specific dual modification of peptides inspired by
the proposed structure of a marine natural product aculeine A

(Yokohama City University) OTakaaki Mukai, Raku Irie, Masato Oikawa

Aculeine A (ACU-A) is a marine natural product in which a peptide consisting of 45 amino
acids (Trp—AcuPep) is post-translationally modified by two long-chain polyamines (LCPAs).!
Although the structure of ACU-A has yet to be determined, we hypothesize that a congener
aculeine B (ACU-B), in which Trp—AcuPep is modified by an LCPA, is additionally modified
by another LCPA to form ACU-A.

In this study, some experiments were conducted to clarify the mode of condensation of the
second LCPA in ACU-A; a series of model reactions of a dipeptide (H-Trp—Tyr—NH>)
corresponding to the N-terminal residues of Trp—AcuPep, with excess amounts of model
aldehydes. It was found that two moles of aldehyde reacted with the dipeptide to form
piperidine and 4—imidazolidinone rings, suggesting that this tetracyclic moiety is the partial
structure of ACU—-A. We are currently investigating the effective conditions for controlling
reactivity and diastereoselectivity toward application of this transformation to the N-terminal-
tryptophan-selective dual modification of peptides.

Keywords : Peptide; N-terminus, Tryptophan; Dual modification; Aculeine A

Aculeine A (ACU-A) 1345 7 X VBN B 5

7*F R (Trp-AcuPep) 73 2 KO EHHAR Y 7 I (LCPA) N

7 & D BIRR L EM & 2 TR A T 5 ) ACU- B

A DFENAEEIZRIE T 5725, Hex 13 Trp-AcuPep N e
71RO LCPA T £ B IEHI 2% T T BHHEA ACU-  udnes pous)

BIZH 9 1 ADLCPA WfEA L7oMiE EHEHI L T\ 5,

AWFFETITET ACU-A @ 2 AH D LCPA DA
XOWEIZNIT T, Trp-AcuPep @ N Kifi 2 7% FEITHH
Y45 _XTF R (H-Trp-Tyr-NH,) T 2 ¥ &L ED
TNTE REREESEDETNVERERLTZ, EORRE, Pictet-Spengler ST K 5
ThI7E ReB-bARY VER, RO 4A I XV VY VBOBKIZELY 24
FOT T RS LIZNEM AN T4 & L TE LN, g 1L 2 0Fk
78 ACU-A OIS HEETH A AREMENE W EZEZ TS, S HIZZOFEENGEBE
BT, FxlITF RO N Kiig b U 7 b7 7 3 REG 72— EIEA A~ A REM: &
THARD Z LT LT, BIEITHEAIT R T 2 SOGHESSLAR SR M O 4812 B9~ 2 Skt

Z{THo>TW\D,
OH o OH
OJ:S)/ @-cHo O )§®/
N 2 N ~
HN/ NH2H (0] H R (R) °

1) S. Matsunaga et al., ChemBioChem 2011, 12, 2191-2200.

OHCA/\CHA/jNHz
12-15

aculeine A (ACU-A)

© The Chemical Society of Japan - [PA]-3vn-12 -



[PA]-3vn-13 BAILES B1055FES (2025)

Fragranone A & ZDIERAR T F O ERDONENGEREICET
5K
CHrRgER ) /N B O/NE XE ! - )i LY BA B! iy &1

Studies on efficient synthetic method for Fragranone A and its unnatural analogs ('Niigata
University of Pharmacy and Medical and Life Sciences) Masaru Kojima,! O Amane Kotaka,'
Aya Kawaguchi,! Mari Tamura,' Yutaka Nakamura '

New secondary metabolite, Fragranone A (1a), was isolated from the leaves of Anneslea
fragrans. The natural 1@ was shown to inhibit the migration of PANC-1 cancer cells. Recently,
we achieved the first total synthesis of Fragranone A (1a) in 6 steps from 4,6-O-isopropylidene-
a/B-D-glucopyranose. Additionally, the synthetic 1a moderately inhibited the migration of
B16F10 melanoma cells under nutrient-deprived conditions. To elucidate the structure-activity
relationship of 1a, we attempted to synthesize 1a and its unnatural analogs 1b-1d
simultaneously. A mixture of four precursors (M-1), in which the structure of aglycons
differed, was prepared by aldol condensation of acetophenone 3 with a mixture of four
benzaldehydes 2a-2d. The hydrogenolysis of M-1 was carried out using a catalytic amount of
10% Pd-C in EtOAc under hydrogen gas. We are currently attempting to separate the four
components of M-2 into its individual pure compounds 1a-1d by reverse-phase liquid
chromatography with an ODS column.
Keywords : Fragranone A; Unnatural Analogs;, PANC-1 Cancer Cells

Fragranone A (1a)lX. & A PEY X FHEY) Anneslea fragrans DIED b BB E R E
ST ZRAEIED T b bR AR B I E I R A RS 2 E S BT
RoTND Y, Fheald, FMARTEMRBROZORBHMEEZ BRI E LT 1a DA EK
L7z, TORR, 4,6-0-4 Y 7o) T -aBfD-ZNVat’T ) —Anb 6 T, &
I 19% T 1a ORPIOEEMEERK Lz, SHIZ, & L7 1a (X BI6F10 27 /
—~viilaoilEEERET D Z E LN LT, Al 1a OfEETEMHFERE & fiFH] 9
L1212, 1a L ZDOIERRIT Fa 7K 1b1d 2 —FIZHKRT 5 Z L a2l Hhiz, T
bbb, =& —nh KT P U LFEET, 3 LR XT AT F2a-2d LD
TV R—=MGE 21T 5 2 & THERY 4a-4d 5T M-1 21572, DUV T M-1 DRk
TR Lo THEMLAE Y 1a1d 25T M-2 2457, BIfE, Wi a~ 777
S =T X B HARY M-2 25 1a-1d OB Z FE L TV 5,

OAc

3 OBn O

s R Hydrogenolysis 5 R
!'1 R Aldo! )VO st then o Z7
‘ /‘ 4 condensation 0’&&/0 U | 3 Separation by RP-LC o/%&lo U | 5
H M s > HO OH ‘ """""""""""""""""" - HO OH
o}
OBn O OH O
M-1, mixture of four precursors
2a: R = 4-0Bn 4a: R = 4-0Bn la: R = 4-OH
2b: R = 3-0Bn 4b: R = 3-0Bn 1b: R = 3-OH
2¢: R = 3,4-(0Bn), 4c: R = 3,4-(0Bn), le: R = 3,4-(0H),
2d: R = 3,4,5-(0Bn), 4d: R = 3,4,5-(0Bn), 1d: R = 3,4,5-(0H),

1) A. Omar, D. F. Dibwe, A. M. Tawila, S. Sun, A. Phrutivorapongkul, S. Awale, J. Nat. Prod. 2019,
82,3133.
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Investigation of solvent-free glycosylation with 1,2-anhydrosugars as glycosyl donors
('Niigata University of Pharmacy and Medical and Life Sciences) Masaru Kojima,! OMiku
Hasegawa,' Ako Hirabayashi,' Masaya Suzuki,' Rio Yamada,' Yutaka Nakamura'

Solvent-free reactions, which have advantages of minimizing the use of solvents and
reducing the generation of waste, have attracted attention as an environmentally friendly
organic synthesis method. On the other hand, glycosylation is an essential reaction for
syntheses of biologically potent oligosaccharides and glycoconjugates. In the conventional
glycosylation, organic solvents, activators, and additives have been used to promote the
reaction. However, the use of these auxiliary substances has disadvantages, such as high cost,
toxicity, flammability, and environmental pollution. We recently found that the glycosylation
of 1,2-anhydro-a-D-glucopyranose derivative with 2-phenylethanol derivative smoothly
proceeds without the use of organic solvents and activators.

The glycosylation of 1,2-anhydrosuger 1 with alcohol 2 at 65°C under neat condition
selectively gave the desired compound 3 in 72% yield. We would like to report this time an
examination of the solvent-free glycosylation reaction using various 1,2-anhydrosugers as
glycosyl donors.

Keywords :Solvent-free Glycosylation; 1,2-Anhydrosugars
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1) R.L.Halcomb, S. J. Danishefsky, J. Am. Chem. Soc., 1989, 111, 6661.
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Development of Novel Raman Probe for Visualizing Carboxypeptidase Activities

(‘Department of Life Science and Technology, Institute of Science Tokyo, *Research Center
for Advanced Science and Technology, The University of Tokyo, *Research Center for
Autonomous Systems Materialogy, Institute of Science Tokyo.) OXKaito Deguchi,! Minoru
Kawatani,! Hiroyoshi Fujioka,! Takaya Togo,! Spencer John Spratt,> Kazuhiro Kuruma,?
Yasuyuki Ozeki,> Mako Kamiya'*

Carboxypeptidases (CPs) are enzymes involved in various physiological functions and
diseases. We recently developed activatable fluorescent probes for CP activities and succeeded
in visualizing cells and tissues overexpressing target CPs". However, due to their broad
absorption and fluorescence spectral widths of the fluorophore, it was difficult to visualize
plural CP activities simultaneously. Here, we focused on Raman imaging characterized by
superior multiplexed detection capability, and developed a novel Raman probe for
carboxypeptidase M (CPM) which is known to be overexpressed in several cancers. Based on
ProTide chemistry-based molecular design, we designed and synthesized 9CN-JP-Bn-eaSoul-
AR by conjugating substrate amino acid (arginine) to Raman scaffold dye 9CN-JP. The probe
exhibited Raman signal activation at 2227 cm™ from the nitrile group of 9CN-JP upon reaction
with CPM, demonstrating the potential for visualizing target CP enzyme activity.

Keywords : Raman imaging, Raman probe, Carboxypeptidase
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1) Y. Kuriki et. al., J. Am. Chem. Soc. 2024, 146, 521.
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Investigating the Antimicrobial Activity, Redox Behavior, and
Optical Features of 7H-Benzo[c]carbazol-10-ol Derivatives: An
Integrated Experimental and Computational Study

('SANKEN, Osaka University, *Faculty of Pharmacy, Suez Canal University) O Sharvari
Patil,' Mohamed S. H. Salem,!** Manar El Samak,> Yasmine M. Abdel Aziz,? Tin Zar Aye,'
Shinobu Takizawa!* (mohamedsalem43@sanken.osaka-u.ac.jp; taki@sanken.osaka-u.ac.jp)
Keywords: Hydroxylated Carbazole; Antibacterial Activity; Docking; UV-Vis Absorption;
Oxidation Potential and DFT studies.

Carbazoles have garnered significant attention for their diverse biological activities, attributed
to their unique structural features that enable effective interactions with biological targets.
While many carbazole derivatives have been extensively studied, 7H-benzo[c]carbazol-10-ol
derivatives remain relatively unexplored despite their promising potential.! In this study, we
investigate the antimicrobial activity, optical properties, and redox behavior of these derivatives.
Employing highly efficient one-pot synthesis methods and various C—C bond coupling reaction
strategies®, we obtained derivatives with exceptional activity against Gram-positive and Gram-
negative bacteria as well as fungi.

Minimum inhibitory concentration (MIC) tests showed that some compounds exhibited
significant antibacterial effects against Staphylococcus aureus and Pseudomonas aeruginosa,
with MIC values of 8 pg/mL—notably more potent than some reported antibiotics. The
mechanism of antibacterial action was studied using Scanning electron microscopy (SEM) and
molecular docking. Study of the optical and electronic properties of 7H-benzo[c]carbazol-10-
ol derivatives revealed pronounced UV/Vis absorption starting around 400 nm with high
absorption coefficients and distinct electronic transitions, as revealed by TD-DFT calculations.
Electrochemical studies showed their redox stability and adaptability, indicating their potential
as photocatalysts.>3

R R
| "
o N NH+R O H3PO4 1.0 equiv.) Q O
N o Toluene (01 M)

One pot synthesis from commercially
available substrates

Absorbance

Antibacterial activity of carbazoles - “ o Iy
against Staphylococcus aureus UV-Vis absorption of carbazoles

1) S. A. Patil, S. A. Patil, E. A. Ble-Gonzalez, S. R. Isbel, S. M. Hampton, A. Bugarin, Molecules 2022,
27,6575.2) M. S. H. Salem, M. 1. Khalid, H. Sasai, S. Takizawa, Tetrahedron 2023, 133, 133266. 3) a)
M. S. H Salem, R. Sharma, M. 1. Khalid, M. Sasi, R. Amasaki, Y. Imai, M. Arisawa, S. Takizawa,
Electrochemistry 2023, 91, 112015. b) M. 1. Khalid, M. S. H. Salem, M. Sako, M. Kondo, H. Sasai, S.
Takizawa, Chem. Commun. 2022, 5, 166.
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Synthesis and immunomodulatory functional analysis of plant-derived 6-acylated steryl
glycosides ('Faculty of Science and Technology, Keio University) OXKenji Yoshida,' Takanori
Matsumaru,' Yukari Fujimoto'

6-Acylated steryl glycoside (ASG), predominantly derived from plants, is a glycolipid
composed of a basic backbone consisting of a fatty acid at the glucose 6-position and a sterol
attached to the anomeric position. These molecules, or their substructures, serve as components
of cell membranes, and some have been reported to exhibit immunomodulatory properties.
However, the mechanism underlying these properties is not fully understood, and the details of
the immunomodulatory function of plant-derived -ASG have not been elucidated.

In this study, we established a new B-ASG synthesis method that enables the efficient
synthesis of a wide variety of analogues, including mono- and disaccharides. A protecting
group strategy with orthogonal deprotection conditions was employed to allow the introduction
of a variety of sugars, sterols, and unsaturated fatty acids, as well as selective modification of
the sugar at the 2- and 6-positions. Using this strategy, we have achieved the synthesis of mono-
and disaccharide-type ASGs, as well as analogues with alternative fatty acid moieties. The
results of immunomodulatory activity evaluation of these synthesized compounds are also
reported.

Keywords : Glycolipid; immunomodulation, total synthesis
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A Study on the Conjugate-addition of Ethinylsulfonamide with Nucleophilic Amino Acids
(‘Showa Pharmaceutical University, >Nihon Pharmaceutical University) O Tatsuhiro Kyoya,'

Hiroaki Ishida,' Toshiaki Saitoh,? Toshimasa Itoh!

Covalent drugs have numerous therapeutic benefits, including improved, prolonged duration of
effect and resistance to mutations. However, the potential for non-specific binding to off-target
molecules, which can lead to side effects. Thus, traditional covalent drugs were to be avoided in
drug discovery. In the last decade, covalent drugs widely serve as amide-type Michael acceptors
and are designed to undergo conjugate-addition with cysteine residues in proteins.

On the other hand, sulfonamides, bioisostere of amides, are known to be less susceptible to
metabolism. The sulfonamide structure is advantage in water solubility over the amide structure
and is a well-known motif in some drugs.

We focused on Michael acceptors containing sulfonamide groups. Among these,
ethynylsulfonamide (1), which has a terminal alkyne structure with a small reactive site, despite its
simple structure. 1 has few reported synthetic examples and its reaction properties remain largely
unexplored. We studied conjugate-addition with various nucleophilic amino acids by NMR.

As aresult, 1 showed high reactivity with cysteine residues, and the conjugate adducts (2) was
quantitatively obtained as the cis-form. Interestingly, the conjugate-addition with cysteine was
accelerated in water and PBS compared to CD3CN.

Keywords : Covalent drugs; sulfonamide; Michael acceptor; Alkyne; Conjugate-addition
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Study on the Biosynthetic Mechanism of the Unique 1,4-Diaminocyclitol Moiety in the
Aminoglycoside Antibiotic Istamycins ('School of Science, Institute of Science Tokyo, *School
of Science, Tokyo Institute of Technology) (OShuji Hirao,' Rina Yasutomi,? Tadashi Eguchi,’
Fumitaka Kudo'

Istamycins are pseudo-disaccharide aminoglycoside antibiotics characterized by their 1,4-
diaminocyclitol aglycone. Previously, we demonstrated that glycosylation of 2-deoxy-scyllo-
inosamine occurs prior to the introduction of the second amino group into the 1,4-
diaminocyclitol moiety during istamycin biosynthesis. Furthermore, we identified that a
dehydrogenase and an aminotransferase are responsible for introducing the second amino
group into the pseudo-disaccharide intermediate. However, the exact position of the introduced
amino group remained unclear. In this study, we optimized the enzymatic reaction conditions
and incorporated the N-methyltransferase involved in N-methylation to confirm the generation
of the 1,4-diaminocyclitol product. Furthermore, in silico docking analysis of the
dehydrogenase with its substrate enabled us to propose a mechanism for substrate recognition.
Keywords : Aminoglycoside antibiotics, Istamycins; Enzyme, Biosynthesis; Biochemistry
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Study of 4'-Deoxygenation in the Biosynthesis of the Aminoglycoside Antibiotic 4'-
Deoxybutirosin ('School of Science, Institute of Science Tokyo, *School of Science, Tokyo
Institute of Technology) OYuki Kawasaki', Aoi Sakamoto®, Tadashi Eguchi?, Fumitaka Kudo'

4’ -Deoxybutirosin is an aminoglycoside antibiotic that exhibits antibacterial activity against
certain butirosin-resistant bacteria due to the absence of a hydroxy group at the C4’  position.
We are investigating the mechanism of 4’ -deoxygenation and have identified the putative
biosynthetic gene cluster (BGC) of 4’ -deoxybutirosin. This discovery revealed two unique
enzymes: a putative nucleotidyltransferase and a putative reductase, based on comparisons with
the butirosin BGC. Previously, we characterized the nucleotidyltransferase, which catalyzes
the adenylylation at the 4’ -OH group of pseudodisaccharide intermediates, leading to the
formation of an «, 3 -unsaturated aldehyde via elimination. Additionally, we observed that
the putative reductase appears to reduce the resulting a,p-unsaturated aldehyde. However, the
conversion yield was too low to determine the product's structure. In this study, we further
incorporated a putative aminotransferase to facilitate the amination of the product, allowing us
to determine the structure of the deoxygenated compound.

Keywords : Biosynthesis;, Aminoglycoside Antibiotics; Butirosin; Deoxygenation
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Development of carbon fixation technology with biocatalyst

(RIKEN Center for Sustainable Resource Science) OShuhei Kusano,' Yuma Shisaka,' Shinya
Hagihara'

Keywords: Enzyme; Reaction design; Carbon dioxide

Plants are outstanding synthetic chemist, creating a diverse array of metabolites
(organic compounds) via well-designed metabolic pathway driven by multiple enzymes.'™
Those enzymes can mediate highly challenging organic transformation reactions and thus have
significant potential to serve as biocatalysts for producing high-value-added compounds in an
environmentally friendly manner, without the need for organic solvents, hazardous reagents,
and transition metals. One of the remarkable reactions mediated by plant enzymes is carbon
fixation, a process by which inorganic carbon such as carbon dioxide is incorporated into
organic molecules. We have recently launched a campaign to learn and elaborate the carbon-
fixing systems of plants. In this context, we are endeavoring to unlock the inherent potential of
carbon-fixing enzymes as biocatalyst and developing artificial carbon-fixing reactions, aiming
to create a novel production system of organic compounds from carbon dioxide. Here we will

present the design of the artificial reactions of plant derived carbon-fixing enzymes and the

details such as scope and limitations, kinetic analyses, and mechanistic insights.

1) P. Intasian, K. Prakinee, A. Phintha, D. Trisrivirat, N. Weeranoppanant, T. Wongnate, P. Chaiyen,
Chem. Rev. 2021, 121, 103678. 2) P. N. Devine, R. M. Howard, R. Kumar, M. P. Thompson, M. D.
Truppo, N. J. Turner, Nat. Chem. Rev. 2018, 2, 409. 3) H. Kries, S. E O’Connor, Current Opinion in
Chemical Biology, 2016, 31, 22.
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