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Efficient Isolation and Purification of Monoglucosyl Ginsenoside G-Rh,
with CNS Protective Activity from an Extract of Chikusetsu Ginseng

(‘United Graduate School of Drug Discovery and Medical Information Sciences, Gifu
University, *National Center for Geriatrics and Gerontology, *Faculty of Engineering, Gifu
University, *Gifu University of Medical Science) O Yoshiki Ooshima,'” Hiroko Koyama,'"
Aya Ogata,* Hiroshi Ikenuma,” Yasuyuki Kimura,' Takashi Kato,'* Masaaki Suzuki*’
Keywords: Ginsenoside; Cyclodextrin; Hydrolysis of sugar

Ginsenosides, active components of Korean ginseng as medicinal resources in traditional
Chinese medicine, have recently been considered as a potential therapy for central nervous
system diseases.! We planned to evaluate the brain uptake of highly active metabolites,
prosapogenols distinguished as Compound-K, Ginsenoside-Rh, (G-Rh,) and the sapogenin
20(S)-protopanaxadiol (PPD) by non-invasive molecular imaging technology positron
emission tomography. In this study, we attempted to synthesize and isolate enough amounts of
G-Rh; and PPD from ginseng extract, which contains various ginsenosides, in order to
synthesize the precursors for labeling.

Chikusetsusaponin III contained a three glucose residue in the structure, isolated from
Japanese ginseng (Panax japonicus C.A. Meyer), was used to optimize the conditions of
glucose hydrolysis. Following the reported conditions, PPD was obtained from
Chikusetsusaponin IIT at 90% yield under NaOH (40 eq)/1-butanol conditions at 90 °C for 24
hours.? To selectively obtain the partial hydrolysis intermediate G-Rh,, we controlled the
reaction rate by using co-solvent of non-protonic polar solvent, and protected the resulted
structure with cyclodextrin. Actually, the inclusion complex between Chikusetsusaponin 111
and methyl-B-cyclodextrin was reacted in the presence of NaOH (40 eq) in pyridine/isopentyl
alcohol (5:1, v/v) at 90 °C for 48 hours, resulted in the selective improvement and the 61%
isolation yield of objective G-Rhs.

1. Methyl-B-CD(5
eq), 50% aq.
MeOH, 100°C

2. NaOH (40 eq),
pyridine/isopent
yl alcohol =5 :1,
48 h 90 °C

Chikusetsusaponin Il 20(S)-G-Rg, 20(S)-G-Rh, 20(S)-PPD

1) H.-J. Kim, S.-W. Jung, S.-Y. Kim, I.-H. Cho, H.-C. Kim, H. Rhim, M. Kim, S.-Y. Nah, J. Ginseng
Res., 2018, 42, 401. 2) J.-F. Cui, S. Bystroem, P. Eneroth, I. Bjoerkhem, J. Org. Chem., 1994, 59, 8251.
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Gram-Scale Synthesis of Carbazomycin A-D

(‘Department of Chemical Science and Engineering, Kobe University, *Research Center for
Membrane and Film Technology, Kobe University) oYuxuan Feng,' Kentaro Okano,'
Atsunori Mori'?

Keywords: Carbazole alkaloids; Aryne intermediate; Regioselective demethylation;
Protecting-group-free synthesis

Carbazomycins A-D, isolated from Streptoverticillium ehimense by Nakamura
and co-workers in the 1980s, are the first class of antibiotics containing a carbazole
framework.' These compounds were characterized by a highly unsymmetrical structure, in
which one of the benzene rings carries four electron-donating groups to form the fully
substituted aromatic ring.

Herein, we achieved the total synthesis of carbazomycins A-D on gram scales.
lodination of the symmetrical trimethoxychlorobenzene and subsequent Suzuki—Miyaura
coupling sequence gave the aminobiaryl bearing the chlorine atom. Treatment of this
compound with six equivalents of n-BuLi led to the formation of the aryne, which
underwent the intramolecular nucleophilic addition with the lithium amide tether to
construct the carbazole framework. The use of the carbazole dianion enabled the synthesis
of 1-methylcarbazole without protecting groups. Carbazomycin A was obtained by
transforming the methoxy group at the C-2 position into the methyl group over three steps.’
Subsequently, carbazomycin D was provided via the regioselective methoxylation from
carbazomycin A over two steps. Finally, total synthesis of carbazomycins B and C was
achieved through the regioselective demethylation of carbazomycins A and D, respectively.

2-aminophenylboronic acid r 7
OMe  ZnCl, TMEDA OMe Pd(PPhg)4 (2 mol%) OMe OMe
MeO f H thenLiTMP  MeO f I TBAF-3H,0 MeO n-Buli (6 equiv) | Meo
then |, 1,4-dioxane O THF O .
MeO Cl THF MeO Cl 100 °C MeO Cl NH, —78 t0 —40 °C MeO 2 NHLi
—40 °C 93% L -
94% J
Meo,  OMe OMe 2 steps Meo, OMe 3 steps Meo, OMe CuCN-2LiCl meo,  OMe
O D —— wl O I D o | we C D
Me ~ Me ~— MeO _40°Ctort | MeO
N N N 83% ) N
Me H Me H Me H L Li Li |
Carbazomycin D Carbazomycin A

85% l regioselective demethylation 180%

MeO, OH OMe MeO OH
Me H Me H
Carbazomycin C Carbazomycin B
1) a) Sakano, K. -I.; Ishimaru, K.; Nakamura, S. J. Antibiot. 1980, 33, 683. b) Naid, T.; Kitahara, T.;

Kaneda, M.; Nakamura, S. J. Antibiot. 1987, 40, 157. c) Kndlker, H.-J.; Reddy, K. R. Chem. Rev. 2002,
102, 4303. 2) Feng, Y.; Yukioka, T.; Matsuyama, M.; Mori, A.; Okano, K. Org. Lett. 2023, 25, 3013.
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Development of Novel Synthetic Method for Hydroindole Skeleton and Its Application for
Total Synthesis of Natural Product (Graduate School of Integrated Basic Sciences, Nihon
University) OTomohiro Tsutsumi, Ryui Yamagami, Ichiro Hayakawa

Hydroindole skeleton which contains fused six membered ring and pyrrolidine ring is usually
prepared by using hypervalent iodine reagent. In this study, we developed the novel synthetic
method of hydroindole skeleton by dearomatization reaction using singlet oxygen and
cyclization cascade reaction. Moreover, we achieved the total synthesis of toussaintine C using
our synthetic method. We will report the optimization of reaction conditions and detail of
substrate scope of this synthetic method.

Keywords : Hydroindole; Dearomatization Reaction, Singlet Oxygen; Toussaintine C
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1) Pierce, J. G.; Kasi, D.; Fushimi, M.; Cuzzupe, A.; Wipf, P. J. Org. Chem. 2008, 73, 7807.
2) Carson, M. C.; Orzolek, B. J.; Kozlowski, M. C. Org. Lett. 2022, 24, 7250.

melodamide A
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Synthetic Studies on Cristaxenicin A (' Graduate School of Chemical Sciences and Engineering,
Hokkaido University, *Faculty of Science, Hokkaido University) O Wataru Kiuchi,'! Yuko
Tsunoda,! Kosuke Kato,' Keiji Tanino?

Cristaxenicin A (1) is a marine natural product which possesses the core structure consisting
of a nine-membered carbocycle and a trans-fused dihydropyran ring. For its high antiprotozoal
activity, this compound is anticipated to be a lead compound for a treatment drug against
leishmaniasis. Therefore, 1 has been considered as an attractive synthetic target.

We began our synthesis with readily available silyl enol ether 2 which was converted to five-
membered nitrile 3 having a geminal divinyl group. This nitrile was subjected to a sequential
Claisen-Cope rearrangement reactions to afford the key nine-membered nitrile 4. Then
compound 4 was converted to dihydropyran 5 through a stereoselective construction of a 9-5
fused bicyclic skeleton by an intramolecular Stetter reaction followed by an oxidative cleavage
of the five-membered ring.

Keywords : Total synthesis, Diterpenoid, Tandem reaction
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1) Ishigami, S. et al. J. Org. Chem. 2012, 77, 10962.
2) Fumiyama, H. ef al. Bioorg. Med. Chem. Lett. 2016, 26, 4355.
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Synthesis and Structure Revision of Marine Cyanobacteria-
Derived Natural Product Lagunamide C

(Degree Programs in Pure and Applied Sciences, University of Tsukuba, *Faculty of Education,
University of the Ryukyus) OXazuki Hagimoto,' Toshiaki Teruya,”> Masahito Yoshida,' Hideo
Kigoshi!

Keywords: Natural Product; Total Synthesis; Peptide; Polyketide; Cyclodepsipeptide

Lagunamide C, a 27-membered cyclodepsipeptide, was isolated from the marine
cyanobacteria Lyngbya majuscule in 2011 by Tripathi et al." and exhibits potent cytotoxicity
against several cancer cells, comparable to that of the 26-membered analog lagunamide A.2 The
structural difference between the above compounds lies only in the presence or absence of a
methylene carbon in the aliphatic acid moiety. However, it is known that the biological activity
of cyclopeptides is strongly dependent on the conformation of their structure®. It should be
interesting that the lagunamide families show comparable cytotoxicity regardless of the
difference in the ring size of the cyclopeptide structure. Therefore, we planned the total
synthesis of lagunamide C to elucidate its relationships between conformation and biological
activity. In this presentation, we will report the total synthesis of the putative structure of
lagunamide C and structure revision of lagunamide C to the related analog odoamide.

o} OH
Lagunamide C (1, Putative structure) Lagunamide A ) Odoamide )
ICs 2.4 NM against A549 ICs 2.9 M against A549 (Revised structure of Lagunamide C)
Referrences

1) Tripathi, A.; Puddick, J.; Prinsep, M. R.; Rottmann, M.; Chan, K. P.; Chen, D. Y.; Tan, L. T.
Phytochemistry 2011, 72, 2369-2375. 2) a) (Isolation) Tripathi, A.; Puddick, J.; Prinsep, M. R.;
Rottmann, M.; Tan, L. T. J. Nat. Prod. 2010, 73, 1810-1814. b) (Biochemical study) Tripathi, A.; Fang,
W.; Leong, D. T.; Tan, L. T. Mar. Drugs 2012, 10, 1126—-1137. ¢) (Structure revision) Dai, L.; Chen, B.;
Lei, H.; Wang, Z.; Liu, Y.; Xu, Z.; Ye, T. Chem. Commun., 2012, 48, 8697-8699. 3) a) Kessler, H. Angew.
Chem. Int. Ed. 1982, 21, 512-523. b) Weide, T.; Modlinger, A.; Kesselar, H. Top. Curr. Chem. 2007, 272,
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