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Synthetic study of indolalkaloids using a [3+3] cycloaddition reaction
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1-Alkyl-3-oxidopyridinium 1-Alkyl-3-0
xidopyridinium 3-methyleneindolenine 9-azabicyclo[3.3.1]nonane

Scholarisine A

Scholarisine A, isolated from the leaves of Alstonia scholaris, is a monoterpene
indole alkaloid with an unprecedented cage-like structure. In this paper, preparation of the distinctive
cage-like core skelton of the Scholarisine A is described. The key feature of this synthetic strategy is
an intramolecular oxidative coupling reaction at the late stage to construct a
10-oxa-tricyclo[5.3.1.03,8]undecan-9-one structure fused with indolenine. Intramolecular oxidative
coupling using N-iodosuccinimide gave the carbon framework of Scholarisine A in moderate yield, which is
the first example of intrarmolecular oxidative coupling reaction between non-activated enolate and
indole. This study lays the foundation for continued investigations toward the total synthesis of

Scholarisine A.
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Table 1
Entry Oxidant (eq.) Temperature Time  Yield(%)
1 copper(ll) 2-ethylhexanoate (1.5) -78 °C 1h 7
2 Fe(acac); (2.2) -78°C 2h 0
3 1,(15) -78°C 40 min 59
4 NIS (1.5) -78°C 2h 63




Tsugunori Watanabe, Naoki Umezawa, Nobuki
Kato,* Tsunehiko Higuchi,* Synthesis of the
Carbon Framework of Scholarisne A by
Intramolecular Oxidative Coupling, Chem. Eur.
J. , 2013, 19, 4255-4261.

Efficient oxidation of ethers with pyridine
N-oxide catalyzed by ruthenium porphyrins,
Nobuki Kato, Y u Hamaguchi, Naoki Umezawa,
Tsunehiko Higuchi, J.
, 2015, 19, 411-416.
Yukinobu Noritake, Naoki Umezawa, Nobuki

Porphyrins
Phthal ocyanines

Kato, Tsunehiko Higuchi, Manganese saden
complexes with acid-base catalytic auxiliary:
Functional mimetics of catalase, Inorg. Chem.
, 2013, 52, 3653-3662.

Naoki Umezawa, Yuhei Horai, Y uki Imamura,
Makoto Kawakubo, Mariko Nakahira, Nobuki
Kato, Akira Muramatsu, Yuko Yoshikawa,
Kenichi  Yoshikawa, Tsunehiko Higuchi,
Structurally Diverse Polyamines. Solid-Phase
Synthesis and Interaction with DNA,
ChemBioChem , 2015, 12, 1694-1698.

Shunsuke Saito, Hiro Ohtake, Naoki Umezawa,
Yuko Kobayashi, Nobuki Kato, Masaaki

Hirobe, Tsunehiko Higuchi, Nitrous oxide

reduction-coupled  akene-alkene  coupling
catalysed by  metalloporphyrins,  Chem.
Commun. , 2013, 49, 8979-8981.

22
Nobuki Kato, Tsugunori Watanabe, Naoki

Umezawa, Tsunehiko Higuchi, Synthetic

Study of Scholarisine A, 10 th International

Symposium on Carbanion Chemistry, 2013
9 24

Scholarisine A

2014 5 24
Scholarisine A 56

2014 10 16

19

Compound having antimalarial activity,
and antimaralial drug
Higuchi Tsunehiko; Kato Naobuki;
Umezawa Naoki

WO 2015133280
2015 9 11

2014-195800
2014 10 16

http://www.orgcheml.chem.tohoku.ac.jp/orgche

ml/Home.html
@
KATO NOBUKI
50400221
@



®



