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Search for antifungal lead compounds from mycoparasitic fungi
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TT21014 (Hakuhybotrol ) FKJ-0499
tyrosine (N-demetyltyroscherine ) 2
2 1

We screened microbial culture broth, containg mycoparasitic fungi, for
antifungal activity against Aspergillus fumigatus and Candida auris, the causative fungi of
deep-seated mycosis. A new decalin compound (named hakhybotrol) was found in the culture medium of
TT21014 strain and a new compound containing tyrosine residues (named N-demetyltyroscherine) was
found in FKJ-0499 strain, respectively. Two new compounds with lactones and a new cyclic
depsipeptide were also found from two other filamentous fungi. These compounds showed strong
antifungal activity against existing drug-resistant strains.
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M ¥ &M Hypomyces pseudocorticiicola

FKA-73 o3 90% MeOH aq. fi§ (3/20 mL)
iﬁ*ﬂ (10 kg) HPLC
Acetone #itt (10 L) Capcell pak C18 (20 i.d.x 250 mm)
5| 558 90% CH,CN ag. +0.1% AcOH
Acetone B 7 mL/min, UV 210 nm
WIE FCH,CN B%
M (2.5L) HeEIR
g%;’;m @5Lx3) FKA-73 A #1%-Hakuhybotrol (17.8 mg)
ko B ¥/ -Cladobotric acid F(30.5 mg)
EtOAc #ith#¥ (24.2 g) C ¥R - Pyrenulic acid A(14.0 mg)
90% MeOH aq./n-hexane %} &t (50 mL x 2)
RiEEE

n-Hexane #iti%¥ (4.1 g)

Silica gel column chromatography
55i.d. X 55 mm
n-Hexane / EtOAc %
(100/5, 9/1, 8/2, 6/4, 4/6 , 2/8 , 0/100)
1 fr. =500 mL

n-Hexane / EtOAc = 8/2 (1.9 g)
90% MeOH aq. &0 (20 mL)

n-Hexaneti% (10 mL x 3) Time(min)
90% MeOH aq. F (20 mL) FEHICthBIE S H S D-GHIR % Bl
H;CO. _O R;0._0O

Ri Ry R3
Cladobotricacid F  OH COOCH; CH;
Pyrenulicacid A H CH; H
CladobotricacidE  OH COOCH; H
CH; CladobotricacidH H  COOCH; H
Cladobotricacid A OH CH; H

FKA-73 AYE (#HLEY) FKA-73 D ¥&
Hakuhybotrol F2928-1
(Revised)

BUG L7AbE T T AUV L 28 S B L O v U A& 3 BRIk 2 PiEETEEE MIC 14
([ CRHEE L7z, b IRV PTE ETEPEZ 7~ L7- F2928-1 3 L O Cladobotric acid E (2 DWW TIEE N2
T ALV R JE 5 BRICHKT LT MIC 28 32-64 35 KO0 8-64 pg/mL, > V&g 3 BRI LT 2
BEO 24 pg/mL CTHEFEIEMEZ R Lo, FMEEMHEMEBIC O W THEELZEITV, Y=g
WDANVRFINFEDOE RaX VERNEETHDH I LRI,

1 SEZ 3 3B
@ﬁzﬁ ﬂﬁ%l::ﬁi A. fumigatus O [S#&FE @E%@ﬁ ﬂﬁ%l’.f%ﬁ
e A. fumigatus A. fumigatus A. udagawae A. felis A. lentulus | C. auris ; C. auris C. auris
IFM 61493 IFM 62104 IFM 62100 IFM 62093 IFM 62073 |IFM 64524" IFM 65059 IFM 65061
Cladobotric acid A 32 32 32 128 64 4 8 8
Cladobotric acid E 8 16 32 64 32 4 2 2
Cladobotric acid F >128 >128 >128 >128 >128 >128 >128 >128
Hakuhybotrol >128 >128 >128 >128 >128 >128 >128 >128
Cladobotric acid H 32 32 64 64 64 16 16 32
F2928-1 32 32 32 64 64 2 2 2
Pyrenulic acid A 32 32 32 >128 >128 16 16 16
Itraconazole (ITCZ) 0.5 8 2 >8 1 0.06 0.25 0.25
Voriconazole (VRCZ) 0.5 8 8 >8 8 0.03 0.5 0.5
(pg/mL)
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A7) —=27 L0 B Ui IR E Scedosporium apiospermum FKI-0499 £1Z-2U T
PUE IR 2 F0 i O - B A2 R L7, TORR, ka2 Tk L+ 5 F36 55l 1 kg OREHE
P& tyorshine A H T 5 1 FHALEY (N-demetyltyroscherin & fn4) & FEMEEE 1 (LAY
tyroscherin & B L 7=, HHALAWIZ OV T NMR B L O ESI-MS f#fTic L 0 F s 2 e L
Too F T2, MaRINLAARBLE 2DV Tl N-demetyltyroscherin 7> 5 Tyroscherin ~ & #5384k L, NMR 33
S EN —F L= Z LIC LV IRE LT,



#iR® Scedosporium apiospermum
FKJ-0499%k
R (1 kg)

MeOH $#iH (1L)
%51 AiB
Acetone B &

MeOH#iH#& (1.2 L)

ODS column chromatography
55i.d. x 55 mm
MeOH/H,0 %
(Pass, 40%, 60%, 80%, 100%)
1 fr. =500 mL

IR E

100% MeOH %3 (506.2 mg)

HPLC B
Capcell pak C18 MGII(20 i.d.x 250 mm) A
90% CH,CN aq. +0.1% AcOH \ ,/
7 mL/min, UV 210 nm

JETCH,CN B%

REEEIR

FKJ-0499 A #15-N-demetyltyroscherin (20.2 mg) ¥ A

FKJ-0499 B #H-Tyroscherin (22.6 mg) 15

o
o
5

20 (min)

OH OH

CH, CH,

NH, CH; CH, HN CH; CH,

HO HO “CH,

N-Demethyltyroscherin Tyroscherin

BFE LMo N A IYH - TR 2 RICHT HHEREEEZFFEML 7=, N-
demetyltyroscherin & Tyroscherin | £% 4141 MIC = 0.5-4 pg/mL 3 X0 0.0625-2 pg/mL & —# T
EBEAFSELL EORWHTEETEMEZ R Lz, £72. N-methyl 28 HIZE# SN D Z & TIEEMET
T 5T LRSI,

Minimum Inhibitory Concentration (ug mi™)

Candida auris

Strain No. N-demethyltyroscherin ~ Tyroscherin ltraconazole’  Voriconazole’ Micafungin’ Amphotericin B’
IFM 65832 1 0.125 0.25 0.1 0.0625 0.5
IFM 65764 1 0.125 0.25 0 0.313 1
CDC B11903 1 0.5 0.25 0 0.125 1
AR BANK #0381 0.5 0.0625 0.125 <0.0156 0.0313 0.5
AR BANK #0382 2 2 1 0.3 0.125 0.5
AR BANK #0383 2 0.5 1 2 0.25 1
AR BANK #0384 2 0.5 0.5 2 0.5 1
AR BANK #0385 4 1 1 8 0.5 1
AR BANK #0386 4 1 1 8 0.5 1
AR BANK #0387 2 2 1 <0.0156 0.125 0.5
AR BANK #0388 4 1 1 1 0.125 1
AR BANK #0389 2 0.5 1 4 0.125 2
AR BANK #0390 2 1 1 1 0.125 1
AR BANK #0931 4 1 1 8 0.25 1
AR BANK #1097 2 1 1 0 0.0313 1
AR BANK #1099 1 0.25 0.125 0 0.125 0.5
AR BANK #1100 0.5 0.0625 1 <0.0156 0.125 1
AR BANK #1101 1 0.25 2 1 0.125 0.5
AR BANK #1102 1 0.25 2 4 0.25 1
AR BANK #1103 2 0.5 1 2 0.25 1
AR BANK #1104 4 0.5 2 2 0.5 1
AR BANK #1105 0.5 0.25 2 <0.0156 0.25 1
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