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A number of natural organic compounds with sterically complex fused ring
structures (higher-order structures) exhibit useful biological activities. Illisimonin A, which was
recently reported to be isolated from nature, possesses a higher-order structure and, together with
its biological activity, has attracted the interest of numerous scientists. The aim of this study
was the efficient total synthesis of Illisimonin A based on the "one-step multiple ring construction

strategy" proposed by the applicant.

Based on the presumed biosynthetic pathway of Illisimonin A, the intramolecular Diels-Alder reaction
of orthobenzoquinone and the subsequent benzylic acid rearrangement were set as the key reactions,
and the practical synthesis using model compounds was successfully performed to obtain the
Illisimonin A skeleton.

Diels-Alder [2.2.1]



20

(Figure 1) Harvard MeQ

62 HO

Eribulin aconitine
Formula: C4gHsgNO14 Formula: C34H47NO1¢
MW: 729.90 MW: 645.74

Figure 1

o, OBz
HO. N
H o
OH
jiadifenolide anisatin jiadifenolide tashironin allo-cedrane illisimonin A
GABAA Figure 2
(Figure2)
illismoninA 2017
Illicium simonsii
tricyclo[5.2.1.0%%decane
5
illissimonin A Diels-Alder
illismonin A tricyclo[5.2.1.0%%]decane alo-
cedrane tricyclo[5.2.2.0%% undecane
illissimonin A a - a -
Diels-Alder
tricyclo[5.2.1.0%% decane Scheme 1 R
Scheme 1 IMDA rearrangement @ ,
Diels-Alder =0 Q = e =
a - g % o\ © [COR

o-benzoquinone allo-cedrane skeleton illisimonin A skeleton



illismonin A

2,6-
Dakin Scheme 2 TFA/TFAA
HMTA
IBX
Diels-Alder
2
X Diels-Alder
Scheme 2
OMe 1) MeOCHCI, OMe OMe >_\_/ OMe 1ps0TS
SnCl, HMTA =\__MaBr HO DIPEA
S —— —————— OHC — )= —
2) mCPBA; TFAATFA THF/Et,0, 0 °C CHxCl»
oMe KOHaa {5 Owme rgg;x HO  OMe 93% o oMe  84%
b
OMe OMe OMe OMe
TIPSQ IBX, DMF, 0°C; TIPSO
o then, t-BuPy o t;:cI)ch)e?g
H,0, rt
HO  ONe 7% c o 91%
dr=6:1
[2.2.2]
NaOH
NaOH
TMSCHN: - 52
A
/

A

Scheme 3 ;.

TIPSO 4MHCI aq TIPSO NaOH aq TIPSO TMSCHN TIPSO @
" H \:‘ \d
T THF rt S, EwO.rt o “MeOH o
o\ © 73% 0°Ctort

l aidol} 52% (2 steps)
single isomer

NaOH aq.

TIPSO TIPSO
N. R.Et?oy " s ;on | Lcopm
“ <>\\‘) retro—Clalsen 3
illissmonin A
Scheme 4 4 Rychnovsky
C-H
Diels-Alder /
3
Scheme 4 OH
2.0 C-H retro-Claisen/
@ oxidation aldol
Ho N — R201
Diels-Alder N
R2 Diels-Alder R1n PMe RlO o PMe
— — o — 3:/_\,\,'98, + >\—Q
(¢] @] HO OMe
Diels-Alder / illismonin A
Scheme 5
toluene

tricyclo[5.2.2.0%%]undecane NaOH



Scheme 5

OMe
R'O
R?0
o o

toluene
100 °C, 3h

4

1l
[e]

TMS
OMe
k)

H

E—

OR'

—

R3Q!

HO

1) NaOH aq.
Et,0

OR" 2) TMSCHN,
MeOH

N

illissmonin A

NOESY

R:’O"



1 1 0 1

Suzuki Takahiro Nagahama Riko Fariz Muhammad Aiman Yukutake Yuki Ikeuchi Kazutada Tanino 2

Keiji

Synthesis of Illisimonin a Skeleton by Intramolecular Diels-Alder Reaction of Ortho- 2021

Benzoquinones and Biomimetic Skeletal Rearrangement of Allo-Cedranes

Organics 306 312
DOl

10.3390/0rg2030016

1 0 0

Muhammad Aiman bin Mohd Fariz, Takahiro Suzuki, Riko Nagahama, Yuki Yukutake, Keiji Tanino

Synthetic Studies on Illisimonin A

102

2022




