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Synthesis of photoaffinity probe for iezoside, a potent sarcoplasmic reticulum calcium pump
(SERCA) inhibitor, and analysis of its binding site on SERCA ('Faculty of Science and
Technology, Keio Univ.) O Akari Noto,' Naoaki Kurisawa,' Kiyotake Suenaga'

Iezoside is a peptide-polyketide hybrid glycoside, isolated from marine cyanobacterium
Leotochromothrix valpauliae collected at le Island, Okinawa in 2020 in our laboratory". It
exhibits potent inhibitory activity against calcium pump (SERCA) (Ki 7.1 nM) and potent
growth inhibitory activity against HeLa cells (ICso 6.7 nM). However, the binding site of
iezoside on SERCA and its interaction with biomolecules other than SERCA are unknown.

We synthesized a photoaffinity probe of iezoside 1¢ to identify the binding site of iezoside
on SERCA. First, we synthesized iezoside-alkyne probe 1b by introducing a terminal alkyne
into the free hydroxyl group of iezoside, followed by a click reaction with a compound 25
having a photoaffinity labeling moiety, a biotin moiety, and an azido group to complete the
synthesis of the desired photoaffinity probe 1¢. And we are analyzing the SERCA binding site.
Keywords :iezoside, SERCA inhibitor, photoaffinity probe, binding site

A=Y R, 2020 BRI E CRIBRENTZWBES T RN T U T
Leptochromothrix valpauliae 3V 4WFRE CHEES N BEKEZGT D57 F K
VIF RAAT7 Yy REFERTHL Y, 01720 LR 7 (SERCA) FHETEM:
(Ki 7.1 aM)Z 7~ L, HeLa fif@lZ%t U iR /) 72 HERRHE 5l FH VG (ICs0 6.7 nM) Z 7" g
ZENRHLMIRoTWD, LLenEG, AV KO SERCA ~DFEEHEBAL,
SERCA VA D ARGy F2xt T 2 BE/ERIFAHTH 5,

ARIFL=HIE, 4 =YY RO SERCA & DFEEEN.ZRIET 5720, A =2 KD
WBFET B —T 1c DA EIT-T2, T4 =V ¥ NOFF O KER R KT L
XUEBALIEA TV R-TAR T —T 1b 24 L. F D% I A sk i
CEFFUEMNL, T R EEE S B 25 L 7 ) v VR EITH 2 & T BRI
BFMET 7 —7 1c DA AESE T L. SERCA H A ERAL DT IZ E& DHLATZ,

HN NH

CuS0,4+5H,0
TBTA

sodium ascorbate
+-BuOH/H,0(1:1)

;jﬁ

1) Kurisawa, N.; Iwasaki, A.; Teranuma, K.; Dan, S.; Toyoshima, C.; Hashimoto, M.; Suenaga, K. J. Am.
Chem. Soc. 2022, 144, 11019-11032.
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Isolation and Structure Determination of a New Cyclic Depsipeptide, Shimojilide, from an

unidentified Marine Cyanobacterium (Faculty of Science and Technology, Keio University)
oMizuho Niiyama, Naoaki Kurisawa, Kiyotake Suenaga

Shimojilide, a new 26-membered cyclic depsipeptide, was isolated from an unidentified
marine cyanobacterium collected at Shimoji Island, Okinawa, and its structure was
determined. Shimojilide is a hybrid compound consisting of a polyketide moiety containing a
B-branched methyl group and a peptide moiety containing two D-amino acids. It shows
growth inhibitory activity against human cervical cancer cells. The planar structure of the
compound was determined by NMR and MS/MS spectral analyses, and chiral HPLC analyses
of acid hydrolysates determined the absolute configuration of the amino acids.

Keywords : Marine natural products, Cyanobacteria; Bioactive substances; Depsipeptide;
Shimojilide

BRI N S (O CHEE LT RIBIEWEEES 7 /N7 T U 7 L 0 Bl 26 BBRT 722
7'F R shimojilide % ¥ L, #&ERELZIT o7, shimojilide X B-7UHl D A F /13
EEHELRITF R E 250 D-T X ) BEEL_TTF RN LR 47U » R
k& <TH Y., & b FESEN AR U CFRLEEE 2 79, AMEEH O i
REE I NMR 3 L VKRB ERD MS/MS AT MIUIITIC E WV E LTz, 73/
Pt D ST ARBLE LXK S R D % Z )L HPLC ST K> T O L, AU A
T REOMF SRR E I IAMEWEZ E R U RiEx L TELRY 79 REFEIRICk
E Mosher & V&5 45 2 & TRE LT,

Shimojilide

1) Ohtani, L., et al., J. Am. Chem. Soc. 1991, 113, 4092— 4096.
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The isolation and structures determination of new lipopeptides, taketamines A-C from an

unidentified marine cyanobacterium (Faculty of Science and Technology. Keio University) O
Kazuki Wakai, Naoaki Kurisawa, Kairi Umeda, Kiyotake Suenaga

Marine cyanobacteria have attracted attention as a source of compounds that possess specific
biological activity and structure. We isolated new lipopeptides, taketamines A-C, from an
unidentified marine cyanobacterium collected at Taketomi island and Iriomote island, Okinawa,
and determined the planar structure and a part of the absolute configuration. These lipopeptides
are new compounds with primary amine and exo-chloro-olefin. The planar structures of
taketamines are determined by NMR analyses. The acid hydrolysis of taketamine A followed
by the chiral HPLC analysis and Marfey’s method determined the absolute configuration of
peptide moiety. Analyses of NOESY and coupling constant of taketamine A determined the
relative configuration of polyketide moiety. We are currently attempting to determine the
absolute configuration of polyketide moiety by applying Mosher’s method.

Keyword : Lipopeptide; Marine cyanobacteria; Natural product chemistry; primary amine;
exo-chloro-olefin
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Structure of taketamine A
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Synthetic study of sealgamide, a new linear lipopeptide isolated from marine cyanobacterium
in Okinawa

(‘Faculty of Science and Technology, Keio University) OAsano Tsuchiya,' Kazuki Wakai,'
Naoaki Kurisawa,' Kiyotake Suenaga'

Sealgamide (1) is a new linear lipopeptide isolated from the marine cyanobacterium Okeania
sp. collected at Kume-jima, Okinawa. It comprises ten amino acids and a polyketide moiety,
including six N-methylated amino acid derivatives. It exhibits potent inhibitory activity against
T. b. rhodesiense at ICsp 0.55 uM, but not against HeLa cells, a human cervical cancer cell line,
indicating selective antitrypanosomal activity.

To confirm the structure and further investigate the structure-activity relationships, we have
decided to undertake the synthetic study of sealgamide from its C-terminal. First, we
synthesized N-methylated amino acids. Since the diketopiperazine 2 formed during the C2 to
C3 condensation step, the C-terminal N, O-dimethyltyrosine was converted to protected alcohol
derivative 3. Then, subsequent sequential condensation has been carried out to synthesize
sealgamide.

Keywords : sealgamide; antitrypanosomal activity, lipopeptide; marine cyanobacterium,
synthetic study
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HEE 168 #RHFKD ComXies 7 T OE DILFE IR
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Synthetic study on ComXi¢s pheromone from Bacillus subtilis 168 (Graduate School of
Engineering, Kanagawa University) OSakura Nagasawa, Masahiro Okada

ComX pheromone functions as a quorum sensing pheromone in Bacillus subtilis and generates
natural genetic competence and produces antibiotics such as Surfactin A in the control of
quorum sensing. ComX pheromone is post-translationally modified peptide that contains a
tryptophan residue with a geranyl or a farnesyl group at the gamma position, resulting in the
formation of a tricyclic structure Although a standard strain 168 in B. subtilis produces
ComX¢s pheromone, the structure has not been confirmed yet because of its extreme instability.
In this study, we conducted synthetic study of the ComXiss pheromone by means of
hydrophobic anchor supported liquid-solid peptide synthesis methodology.

Keywords : Bacillus subtilis;, quorum sensing; post-translational modification

HWEEOI AT LB 7720 THD ComX 70E (3747 8
VTR XD | TSSO Surfactin A ITE SN DMIEME OAEEFHET D,
2 lE ComX 7 = 0 &V BFRRZEMIC LY 7T = b E 2137 7 L Rx b &,
SOOI FNERILZ R B EHREAGT2EM N 7 N7 7 VEBREE AT 2 ER
RTFRTHHZEHEHALMNLEY, UL, MEEOERERTH D 168 RO
ComXies 7 = 2 E NIRD TREE /T80, & OEMiFRSCA L F#A S 1 T 52 2ITIEREN
T&E TV (Figure 1), = 2T, BiKMT B —% AW IRAR-ERX7F FE Rk
Z T ComXes 7 = B E U DILFEE AR 21T 5 72,

ComX4gg pheromone

e @

Ala-Asp-Pro-lle-Thr-Arg-GiIn-Trp*(Far)-Gly-Asp H,

Figure 1. Plausible Chemical Structure and Amino Acid Sequence of ComXies pheromone.

1) M. Okada, S. Sumimoto. Bacillus Quorum Sensing Pheromones: ComX and Phr. ACS Symposium
Series; Microbial Rules of Life, 2020, Chap. 11: 201-217.
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ST/ NIDTYTHREETBHTLDIIEMEINEBIRRTFFR
Oscillatorin ML & R

(FZRNIRBE L) O H L - [l FHIE 54
Chemical synthetic study on Oscillatorin, a prenyl-modified cyclic peptide from cyanobacteria
(Graduate School of Engineering, Kanagawa University) ORyo Yamada, Masahiro Okada

The tryptophan residues of Kawaguchipeptin A and Oscillatorin, which are cyclic peptides
named cyanobactin produced by cyanobacteria, possess post-translationally modified with a
dimethylallyl group to form tricyclic core scaffold.!? In addition, Trikoramide and
Motobamide were recently reported to possess the same dimethylallylated tryptophan residue,
respectively. The stereochemistry of the modified tryptophan residue has been determined
except for Oscillatorin. In order to determine the precise stereochemistry of the modification,
a chemical synthesis of Oscillatorin was conducted with hydrophobic anchor supported liquid-
solid peptide synthesis method.

Keywords : post-translational modification; tryptophan; prenylation; peptide

ST INTTUTWEAT LT I NITF U EEDONOIRIKXTITF N THLL Y
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™S g oUONHz e ™y 0
! | )
-, H H I
. M N
L }a-.,.;’” \f”\/‘L-NJ\F;D HM 4\1 TN,
OH ™M |
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Figure 1. Chemical Structure of Kawaguchipeptin A and Oscillatorin.

1) K. Ishida, et al, Tetrahedron 1996, 52: 9025.2) T Sano, and K Kaya. Tetrahedron Lett 1996, 37: 6873.
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Synthesis of fluorescently 1abeled polyamines with cell-penetrating property
(*Yokohama City University, *University of Shizuoka) OTaiga Ohnishi,! Raku Irie,'
Chisato Tani,> Makoto Inai,? Hitoshi Ouchi,? Toshiyuki Kan,> Masato Oikawa'

Aculeines are potent marine toxins that contain polyamines in their structures. We had
previously observed that a fluorescently labeled, synthetic polyamine (12—mer) penetrates the
plasma membrane of HeLa cells and enters the nucleus. In this study, to investigate the
relationships between the chain length of polyamines and their cell-penetrating activities, we
synthesized fluorescently labeled polyamines with diverse chain lengths.

Keywords : polyamine; cell-penetrating activity; fluorescent labeling; structure-activity
relationships

WEPETE aculeine X, ZOMEEICREAR Y 7 I 25T |, BEICTH 2 ITHOLE
LRV 7> (12 &) BNEMCHlakLz @52 & é"ﬁu”j b“Cio Y . aculeine
IRV 7 I oz 0myg %ﬂﬂﬂ L“Cﬂﬂﬂ@?ﬂ WZIRAL, EEHEEZ RS EHEHIL T
WD, ZOVEMET ORI . BEREOELLIRN) T I VEHWEHE L
?ﬁﬂﬂﬂ@ﬂ%@@ﬁ@ﬁ%f%%?)ﬁf\“é = <‘: 75§7ﬁﬁﬁf“3?>5 EEBEZ Db, L LRARIZEBWNT
RNUT I UL UIEREERICAY —RIECIIEL, £ 00T A UMb &l
T 2 2 ERREETH L VWO RN H T2, & I TR T, kxR E
BEOEIATALAR U 7 I O FERICEI D T Z & & LT,
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DF—#hT I & LI, FITC (fluorescein-4-isothiocyanate) # s SH5 2 k e
XA 1ac AR LT, ERmAET VT e e LTERERY 7 I 12
LT, AFTATAF— 31250 DACN (4,8-diazacyclononyne) 3 %3 A L\
TV REL OMIBLRE 3 272 9 T & THOUTEMALAR Y 7 I 2 2a,2b AL
To BUE, T OOEEMIAT vt A 21D TN D,

HO o OH
HO O O OH O O
I %i\ N/ N/\’< \/j\
f\A >)L N NR—SNM
~ s 2a,2b (n=8, 12
1a N, HZN(\ANj\/\/ O/j; \\/ a, 2b (n )

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

(b) H. Watari et al, Chem. Lett. 2023, 52, 185-189.
2)  RPEKI, AJLEE, KJIFEN, BAR(LFSE 104 FFHFES (2024) HI35-3pm-10.
3) (a) K. Tomooka et al, Angew. Chem. Int. Ed. 2015, 54, 1190-1194.

(b) K. Tomooka et al, Chem. Lett. 2019, 48, 495-497.
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Synthesis of Antrimycin Analogs and Their Antimicrobial Activities ('Guraduate School of
Science, Osaka Metropolitan University, 2Guraduate School of Medicine, Osaka University)
OToshiki Murakawa,' Ibuki Fujiwara,! Masayoshi Arai,? Tetsuro Shinada’

Antrimycin A (1) and SF-2132 (2), isolated from actinomycetes bacteria, are known as a
unique class of peptide natural products with several non-proteinogenic amino acids. These
natural products showed anti-mycobacterial activities." > In conjunction with our interests in
the structure activity relationship of 1 and 2, we designed antrimycin—SF-2132 hybrid analogs
fusing the left part of 2 and the right part of 1. In this presentation, we report the synthesis of
the designed analogs and their anti-microbial activities.

Keywords : Peptides; Analog Synthesis; Antimicrobial Activity

T hU=A T AQ)B IO SF-2132 QUIFMFREEN O HEE S -, PukEIE T
BIRTNT T RMEEWTH S 12, Boxld, 2o R OREIE L IGMEICEIEEZ H 5|
ZFOEMERBL BTV N ~A VU HEOEERERE LD, A, 2 OEME 1
DOEMERMAE LT v U ~A Y -SE2132 A 7V v K7 F 1 7 &2kt AR L.
ZAL D OPLETENEZ FHM L 72 D T 5,

Antrimycin A (1) SF-2132 (2)

| MIvvEPFOY |

1) Shimada, N.; Morimoto, K.; Naganawa, H.; Takita, T.; Hamada, M.; Maeda, K.; Takeuchi,
T.; Umezawa, H. J. Antibiotics 1981, 34, 1613-1614.

2) Kondo, Y.; Tohyama, H.; Shomura, T.; Sezaki, M.; Niwa, T.; Kojima, M. Meiji Seika
Kenkyu Nenpo 1985, 24, 27-31.

3)  HAMEE, BEEMEKR, LvE, SEERS, BAEFERE 103 FFRER, D1442-2pm-
02.
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EXRSCUBESEBKT TR TF K Lydiamycin A DL AR
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Total synthesis of Lydiamycin A, Cyclic Depsipeptides Containing Piperazic Acid ('Degree
Programs in Pure and Applied Sciences, University of Tsukuba, *Natural Products Research
Institute, Seoul National University) OKeisuke Nabata!, Dong-Chan Oh?, Hideo Kigoshi',
Masahito Yoshida'

Lydiamycin A, isolated from actinomycetes, is a cyclic depsipeptide containing non-
proteogenic piperazic acids. This compound exhibits unique cancer cell metastasis-inhibitory
and antibacterial activities. Recently, the structural revision of lydiamycin A has been reported;
however, total synthesis of this natural product has not been achieved. Therefore, we
investigated a total synthesis toward bioorganic chemistry research on lydiamycins. Although
we synthesized the proposed structure and its diastereomer (Figure 1: 1a-1d), the 'H NMR
spectra of synthetic molecules were not identical to that of the natural product. Based on the
spectral analysis of the natural product and synthetic analogs, we finally achieved the total
synthesis and structure revision of lydiamycin A. In this presentation, we will report the results
of this research in detail.

Keywords : Natural Product; Cyclic Depsipeptide,; Piperazic Acid

BRRE B RNWIE SN/ eRT D UBERERIRT 72 X7 F R Lydiamycin A 13,
PLETEESC 0 A DR BTG E A2 7~ §~ -2, JTAH-, Lydiamycin A OREIERT IE D3 H
HINTB ), TRETICEEMTER S LTV, Fox i, Lydiamycin O 4
HHALFM7e 2 f5m LT, 12 U Lydiamycin A OEAKE R Lz, FEEIC,
Lydiamycin A #2iB#1E L Z DOV T7 A7 LA~ — (Figure 1: 1a-1d) Z AR L7208, KK
P& 'THNMR A7 AR —E Ligho T, RMAIIC, RWEB LG RIL G D A
T N VIRENT B HAE & L C, Lydiamycin A D25 A% & ABIEWET 2 22k LT, AFFRT
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Synthesis and Structure Determination of Cytotoxic Cyclic Depsipeptide Destruxin F (Degree
Programs in Pure and Applied Sciences, University of Tsukuba) O Daiki Shirai, Shione
Kojima, Hideo Kigoshi, Masahito Yoshida

Destruxins are cytotoxic cyclic depsipeptides isolated from Metarhizium anisopliae, and
destruxin E having an epoxide in the side chain is the most potent analog in the destruxin family.
To elucidate its function, we focused on destruxin F (1), the reduced analog of destruxin E.
However, the absolute configuration of the hydroxycarboxylic acid moiety is not elucidated.
Therefore, we planned a total synthesis of destruxin F (1) for structure determination. Desired
1 can be prepared by macrolactonization of 2 obtained by coupling segments 3 and 4. To
determine the absolute configuration, it would be necessary to prepare four possible isomers of
amide 4. 4 can be synthesized by condensation of proline with acid 5, whose possible isomers
would be prepared by Co-catalyzed kinetic resolution of 6. In this presentation, details of the
synthesis, structure determination, and biological evaluation of destruxin F will be presented.
Keywords : Natural product; Cyclic peptide; Cytotoxicity

Destruxin JEIZ-RIRE 0 B HBE S W2 BRIRT 7T F K 1IDTHY | FExKoH T
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fif B D 7= Destruxin E DIEILIATH 5 Destruxin F ()IZHEH L=, —J., B FeF
IR B OKMEXISEABLE N AR TH 5720 13 UDITHEERE 2 BIIC 28 %=
Bt L7z, B 11X, 2 >0 3 ioct(M OFFFICEVEONDL 2D~ 70T
7 NALTERKAREE Z 2 T2, £70, MEEREICIZT I N4 O TORMERPMET
HbH, DT IR4ITr U LEMEES LOMEEICIVELNDEEL, £125D
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7o AFEETIL, Destruxin F OF AL, HEHRE & IEMEFHT OFEMIC DWW TG 35,
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Destruxin F (1) 2

OMEM
TBSQ o TBSO OMEM

oA T8SO
. N o
3\\(17 — Bnom Qf)\/‘\ — o A g = Ho<J
HO

HO

4 H-Pro-OBn 5 6 (S)-(-)-Glycidol
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Synthetic Study of Alotamide A, a Cyclodepsipeptide derived from marine cyanobacteria

(Degree Programs in Pure and Applied Sciences, University of Tsukuba) OTaishi Okamoto,
Hideo Kigoshi, Masahito Yoshida

Alotamide A is a cyclodepsipeptide isolated from marine cyanobacteria, and absolute
configuration of two chiral centers in the unsaturated polyketide has not been elucidated. This
natural product exhibits moderate Ca®" influx activity in mouse cerebral cortical neurons, but
its mechanism of action is not calrified. Therefore, we planned a total synthesis to determine
the absolute configuration toward further bioorganic chemistry research on alotamide A.

Alotamide A can be obtained by coupling unsaturated polyketide and tripeptide, and following
macrocyclization. In fact, we have achieved the synthesis of the fatty acid and peptide moieties,
and the coupling of both segments. Next, we investigated reaction conditions for a formation
of the macrocycle. In this presentation, the details of the synthetic study of alotamide A will be
reported.

Keywords : Marine natural product, Cyclodepsipeptides

Alotmaide AVIX, WTES T /X7 T U TG HEE « #ERE S NT-RIRT 7o
FRTHY  ARfafnR Y rF K ED 2 DOARFE SIZ OV THE S ARBLE 2337035 TU
2, T, v U AO KB EARRHIIII R D v T AFRATEEE R T2 L 3
EINTWHEN, EAEFICOWTHE AR THS, &2 TH~LIL, Alotamide A D4
WAL 24510 L, M AARRLE OWREE B & L 2a a2 dHE LT,

Alotmaide A 1, AEAFIAR Y 7rF ROGMME, <X7F K& o & KEEREPHKIC X
STHKTE DB X T, ZHETITIRIEEH & 7 F FENLOA R, £ O 4
L THEY ., WICKEBRIERO SIS OWTHRE LTz, ARETIZ, Z0OFEMIC
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Total Synthesis of Cyclic Depsipeptides Benderamide A and Cocosamide B (Degree Programs
in Pure and Applied Sciences, University of Tsukuba) OKeisuke Suzuki, Hideo Kigoshi,
Masahito Yoshida

Benderamide A (1a) and Cocosamide B (1b) are cyclic depsipeptides isolated from marine
cyanobaceria. Interestingly, the intensity of their cytotoxicity is different against human breast
cancer cells (MCF-7, 1a: ICso > 50 uM, 1b: ICso =39 uM) . To elucidate the structure-activity
relationships of these natural products, we planned the total synthesis of benderamide A (1a)
and cocosamide B (1b).

The natural products could be obtained by macrolactonization of cyclization precursor 2
(path A) or macrolactamization of cyclization precursor 3 (path B). Based on the investigation
of macrocyclization, we successfully achieved the total synthesis of 1la and 1b through
macrolactamization. In this presentation, we will report the details of synthetic studies and
biological evaluation of cytotoxicity against MCF-7.

Keywords: Natural product, Total synthesis, Cyclic depsipeptides

Benderamide A (1a) 35 &Y Cocosamide B (1b) 1%, ¥ET T /N7 7 U 7 X0 Hijf -
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