| 1/25

(BEHEE AES)
T T LT
BEERCESRRESE

2024535288
IRRFHX D4t



2. ;ug:cﬁ NERE. HENE
3 2R TR WERROBEGS
4. BAXBEUMFRRIALT

SROMB

2/25



3/25




: 4/25

ﬂ:llzlv"l\}lﬂ'

EEARRSE:2021E4 B 14ARB(2AKETREISIFH)
-B{EMRZE: 20215F2 8 1B RF(2A KETRI23FHK)
—[EiE&E: 2024528

EmREZE208 %




RREWBoB) | , 5/25
RECLTIRE. 52*1(&&13);..:&% |
HE. *&ﬁnn‘ Elﬁﬁnu‘ *7‘7’Uxxl~%l:EFH°

C EHR | EomR 000
|NO e ) . o | = 0 |
‘ Uy GABA | BRIZ | N°) | 380D | BRF | MR | ¥7°U | fib
N I SR S W E— — E—— S— — —
[ 1 [3P-D1 o | ol Jolo]| o
| 2 |3P-D2_ | o 1 | ‘ ol ol
3 |3P-D20 5t O \ - O
sami O 1 | O

“ IWHW O O

"4 |3G-DTW O 1 O O
5 |1P-DK | 1 0O | O O O | O

| 6 |1G-D | O | o]l o]l o]l O} |
7 |1G-WLK 1 | O | O O
8 |1G-WLK5 e O | O
9 |5P-D | 0 O]l O} O | O




6/25

Z BN

2. SLETHE. NERE. HHNE



7/25

Bto C
RBHEHERT
AEORECINTI

BtoB
[REMARET

(G D) ok




8/25

| =] | ‘ f | .~': | TRy mﬁX’&ﬁﬁ‘
HE ‘E*ﬂ-nng , ! Rk e Hiﬁ&%

Ao T v Fobmsrg
T | | *b&5%60LD




9/25

3. BREEREH- BEREOLE S



| aEsEGs(oCTiREER)

TESICTEERERXE

10/25

T84 HHIAR -y B 4 3
B4 k% 3] BRE - ARAE SR RRor i THE (REOD) 0E
TI3REEH
ZARE e
BERS
IRk
RERA _
TiRER
IR
kg
Ii2508%
KRS IRER
IfEes
masRE -
IERE
& TR
I#2R08
mak TR
IRRE&H
TiERE
IRH
WA
. I8
IR
IR
R -
IR
IigEask
o 3 I3
IR




11/25

I EEIAR 5 ] Vil &
HA4 HiEm RE - WEHE | ARAK sior FiEmy (REED) E
IFRECSR
plik S
Iigies
I&ﬁﬁ‘
iR v
IERG
S _
1 IERE
1% :
Iﬁﬁﬁ
TIiZmeR
mE :
I8
BRE BERR
Ti2i06R
gﬁg - e itme e
TR
TiEReR
i :
TR
LEE . TiSEE8R
R TIi2E6R
TER%
EE <] TR
THEReHR
EMRE | TR
| TiEiCsR
IMEBE | o
TERE
T3ER08 |
wma |- o
' IR




12/25

R RSB IR T,

1) R

) = | B OB 5 B
2

Ka

ETF+a) K

—RERR
K E &
hE - BE

E % (ASzOs & L,-C)

E€EPbELT)

ADES

5%3PD-200f



T

R RRRARR A I~
28 A 2 |
| sspoaopn . BELE REREORENS . ERNOSR-SIENS |

|| anCafL . RRORBEFEEETERLEO, | PEFRIEERL

|| AR, BRI IRERECIRL RGO, 2T RIS ILTSH,
| pmCiECS®, WEERBELHARICIN TS, |

| mmw=sn (SHEE)

<gRE>

b
b
&
pis
i

S s e TR,



14/25

4. BAXBIURFIRIRICEL T



A=) L S p——y
AL =Y. ALEASHELAHEIRLL

{244 : Puberulic acid
HFT : CsHeO6
DFE : 198.13g/mol

https://pubchem.ncbi.nim.nih. gov/compound/5928
60

_ﬂ’bt—b’XO)ﬁiEb‘*éb\ ﬂﬁrHSOGJd)ﬁIﬂﬁﬂrl’»ZO 23726R.|7’J‘bl:"—7X’éﬁlR

!ﬁﬁ@@tﬁ —OXIEZHZERYHL
wm%ﬁ&%v%ﬁ

gL
N4

PR
6133,103 |

2o

vvvvvvvvvvvv




R . TN ek - L . o o

16/25

ESZﬁX0)7J<§ (H) J:F?E (C) DIEEROAIBEIG  FIEROITFIVERRAT,
S FIVIMEET 3XEIBERNS. Puberulic acidH4FELTR.

T C-NMR |7 [ H-NMR
F v
-
Co
: { ey
B |
| 1 ‘ 7
g : K i
! o :
! 2 i
% . 8 i §
| i - i
¢ i b v i :
fm‘n&:& wéa s 189 ) ‘T i A ‘f!' : iy ;}‘,‘.' P S
di 132 % e
. Sopawpewesy . .
Puberulic acid
Table 2 'H and 13C NMR spectral data of viticolins A-C (3-5), puberulic acid (1) and v&pmnﬁc acid (2) i ull Cl
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 SCIENTIFIC REPLIRTS

Antimalarial troponoids, puberulic acid and viticolins; dlvergent synthesis and structure-
activity relationship studies

Goh Sennaril, Ryo Saitol, Tomoyasu Hirosel,2, Masato Iwatsukil,2, Aki Ishiyamaz2, Rei
Hokari2, Kazuhlko Otoguro2, Satoshi Omura2 &TOShIakI Sunazukal,2

Puberulic acid (1)7, supxtatm acid (2)* and viticolins A and B (3, 4) as novel natural produuta have been iso-
lated trom a culture broth of Penicillium viticola® FK1-4410 through our screening system and found to have
promising antimalarial activity (Fig. 1)'*!!, In these highly-oxygenated 7-membered aromatic compounds, 1
shows the most potent antimalarial activity in vitro against the Plasmodium falciparum K1 (chloroquine-resistant)
parasite strain (ICg, = 0.050 uM), as well as in vivo efficacy with 69% inhibition for a dose of 2 mg/kg x 4 through
subcutaneous (s.c.) administration in 4-day suppressive test using a P berghei-infected mouse model'’. However,
1 exhibits toxicity in vivo, four out of five mice dying by day 3, after a s.c. dose of 5mg/kg x 2 (day 0'and 1). While
structually simple compounds such as tropone {3), tropolone (6) and hinokitiol {8), and natural 2 and 3 showed
weaker activity than that of 1, 7-hydroxytropolone (7)}** was much more potent, exhibiting a > 18-fold stronger
IC,, value of 6.44 uM than that of 5. This observation suggested that the presence of more than three contigu-
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