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Construction of Compound Library Based on the High Oxidation Skeleton of
Meroterpenoids and Application for Anti-tumor Drug Design
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Based on the meroterpenoid natural products, novel drug design with
simplified pharmacophore structures was performed, and the relationship between oxidation states and
biological activities was investigated. The synthetic route for the key intermediates toward
various designed structures could be developed, and the methodology of the required oxidation
reaction of the designed skeleton could be found in this investigation. Optimized reaction
conditions for each efficient chemical transformations could be established.



DMOA 3,5-dimethoxylorsellinic acid DMOA

DMOA
D ABC D DMOA

Background: natural terretonin-type meroterpene Nat. Prod. Rep., 2009, 26, 1063-1094.

=i OH

R2 CO,Me
andrastin A-F, preterrenoid terrenoid terretonin L isocitreohybridone A
Ras FTasefAE /&M . JFAHICH T HERBEEFEN
A AR AT R EMELERT
biosynthetic pathway ———__origin of highly oxidized D ring
4 T~ COoH
HO E
"OH
3,5-dimethylorselinic
farnesyl pyrophosphate acid (DMOA)
Baran
ingenol “ " PKCS " 2
ACIE. 2015, 54,
14044.
“ - " DMOA
D
Hajos-Parish iso-Hajos-Parish
2
FTase
- 0 2nd . OH
: scaffold =
L;ié (15t functionalization) 1P (2" functionalization) />
o : _— N OH
1st 1,4-addition, coupling J oxidation :
scaffold CO,Me

Hajos-Parish ketone COMe ’ Biological Evaluation |<= compound library




(1) Hajos-Parish

1% scaffold =
Tf
2" scaffold =
Research Plan <10 steps !

1st
scaffold ff

Hajos-Parish ketone

Et,AICN
then Tf,0

/Cé Suzuki coupling /Cé

1,4-

A b, = DR F At A G TefE 4 DRRMLK

1st functionalization

1. NaOH

2. CH,N,

—

Bos!

CO,Me

2nd
scaffold

2nd functionalization

l oxidation

designed compound library

@

Andrastin FTase

(1) Hajos-Parish

propiony! chloride

AICl3
Q oH MeNO,
oty
o 80°C,3h
28%

@

2%

(o}

by

FTase

Hajos-Parish

Q [¢]
\)J\ p-TsOH
KOH, MeOH o) Benzene
overnight o Dean-Stark
reflux overnight

74% (for 2 steps)

Hajos-Parish

THF-toluene

entry 3

[0}

L0

Hajos-Parish
ketone

1,4-

p-TsOH
Ethylene glycol

1h,rt.
76%

34%

Hajos-Parish

O

o

e



/\| /ﬁ entry solvent temperature yield recovery
° 0 EAICN (2 eq) ,,_‘.O 1 THF-Toluene rt. 34% 37%
solvent, temperature 2 THF-Toluene 60 °C 54% 6%
o 24h 3 Toluene rt. 72% 20%
4 Toluene reflux complex mixture

®

Tf
Tf

Wittig

Wittig

g1 Me-PPhgBr Et-PPhgBr

-0

o

o tBUOK g ° o "-._o o tBUOK A o H,, Pd/C E
Om THF m Om THF ﬁ MeOH m
CN 2h,rt C CN 3h,rt. H 2 days, r.t. H
99% eN ¢ 96% (dr = 1:1.2) cN 76% CN
*
KOH
O/ﬁ . 0 _ 0 Entry solvent time temperature yield
K o KOH (90 eq) < 3 1 Ethylene glycol 3h rt. no reaction
! then HCl aq B > 2 Ethylene glycol 6h 100 °C unidentified compound
oN fgll'r‘:ggtr;tm: coaH COH 3 Ethylene glycol 6h 200 °C 25%
®
a -
50%
D

Se0, (3 eq)
TBHP (5 eq)

CH,Cl,, rt.

40-50% vyield



17

2019

Yin S, Kohyama A, Sugimoto K, Matsuya Y.

Synthetic Studies toward Potential Antitumor Andrastin Derivatives Based on o-Quinodimethane Chemistry.

XXI'l International Conference on Organic Synthesis

2018
FTase andrastin CcD
139
2019
0
(Kohyama Aki)
(40778586) (13201)







