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Phytotoxin Isolated from the Culture Broth of Chaetomium sp.
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Three phytotoxic compounds were isolated from the culture broth of Chaefomium sp. through silica
gel column chromatography and HPLC (RP-18). Their chemical structures were elucidated as cha-
etoglobosin F, chaetoglobosin C and chaetoglobosin E on the basis of instrumental analyses such as
'H-NMR, “C-NMR, and HMQC. They inhibited the root growth of barnyard grass with the ICs,
values of 66, 65, and 67 ng/m/, respectively.
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M = whgo}? 283 B4 ARZA(C cochliodes)S ZHE e

44 EZ=Z chactoglobisin AS #23R o9 v =gH
Balle 2 g WAE 8l g Ao & {13 (Pyricularia oryzae), ¥ AXFHPEH R solani), EFFE HE
4 Foke A&H o FHL Ao = k] $HH, A FBo|H(B. cinerea), EVFE W (Phytophrhora infestans), "2
P 29 9 AF54 59 ZAE opls] gk oI & Q! =M (Puccinia recondita), 22| 7V (Erysiphe graminis
7184wk BARES S8 A% wyos A F £ sp. triticiydS 21E Wl dRIME in vivo SEES 7EA
SNE, S BA, A BA 2 AAE el 5o o = chaetoviridin A%} chaetoviridin BE #2|sled R 73R
SHI kD 53], FopliEel oA Fgol, A, WAl gl ARFFoRE FE Fg £4Ql cheatoglobosin® =
2 AE {3 A9 AP 2de %’é A AAZA AL v o] oy Fo| vAEoAME Eeixo] By
B oplEl 2 FAE olgsk] M2 o e fs A At A Diplodia macrospora® A= chaetoglobosin K&,
E3EEA o877} Bl e —’FH = Phomopsis leptostromiformig W43t FZEEFH chaetoglobosin
A & AA se HAET 3% a9 syl 2% Discosic®:2] oFZ5F chaetoglobosin PE, Diplodia

Chaetomium sp-2 cellulose 28 A2 WA= 202 4
A JATE? Chaetomium spol B3 AF2= AL Yo &

macrospora®} WEIA chaetoglobosin M& 22 X&0% £z
BTt 8 Chaetomium globosumel| <] E-2]8h chaetoglobosin

FlA F8 EHLAITA 22 (Pythium ultimum), 3152 AZ miced} rall FAIGS w] HAR] o|=2H, HFe] A
Y (Phytophthora capsici), B QRS2 (Rhizoctonia solani), ol mice?t rallX 5 400 mgked] FEUHA A= &

53513“3‘%01%(30173/113 cinerea), T5-3NY (Fusarium oxysporum)
A st AaHE veplls 29 30|15 Rejdly 543t

o, U"L%Béﬁ(P ultimum)©ll 71 28 2418 g s

A miceell X F-4(thymus)t ¥ (spleen)?] HALE JOo7)31,
AaoX AREEEHHAEE H3A7e 237 versth
Diplodia macrospora®|*l #-2]&F chaetoglobosin K& 89| &
H7] ANl el Rag vF 9leH, chaetoglobosin A
miceoﬂ*i 718 dRER 7 x]—_Q_—‘c; A 2~ EHEU“ _,] LH _qk]] i—4
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2 AFNME Chaetomium sp. ¥ FE2EZHE =3
(Echinochloa crus-galli)®] 2 AR BAHL 7= 249
B - AAlsle] BATRE FHEIAL 103k B98I 710 1
&R} gk

AEYE 2 Wy

8 FF. Chaetomivm sp-2- B-73M Eumycota Ascomycotina
Phyrenomycetes Sordariales Chaetomiaceaed &3h= H-32A
EFlA 2ast5lon, PDA(potato dextrose agar) HiA) (¢
90 mm, 1,00070)°] E3H incubator(30°C, 25+Y, 70% RH,
Gl widEt ARgEIAT B A AR F& A
et gAY SEANEFTR o) TSI RE
EFdol ARgEtAEUTh

A1k ® 717]. NMRE £ DMSO-dy(Aldrich, USA)$}
CDCly(Aldrich, USAYE AM8-31515L, HPLCE- acetonitrileS J.
T. Baker(USA} A|FE o] 8389t} chromatography-& ©. 2
silica gel(70~230 mesh, Merck, Germany)Z} TLC plate(20X
20 cra, Merck, Kieselgel 60 F259)2 AME3Iom ) 7|e} &)
2 AR I AlORS ARREIITE B, EAAEAE A¥E &
AE HFENE, ARNSAHAZE 0.5% Tween 20(Tokyo
Kasei, Japany& AH8-81%{th. HPLC= LC900(JASCO, Japany&
AH4393, NMR 23 E@ 9] 24| Bruker DMX-300
NMR spectrometer(300 MHz)E, X241 S-2HEHdlE UV-
3000(Simadzu, Japan)& AFE-31921, FAB-MSE Kratose
Concept-1S FAB mass spectrometerE 217t ARS-s1ic}, &gt
IC5#%t2 Sigma plot®] linear regression programe AR&-3}ed
ARFErATE

B Q9 B vld3 7A(533.90 )2 acetonedl] A5}
of Aol 24474 33) FE5ITE FEL4S Watman
No. 3 AFAZ A3t Thg 40°C ©lslolA] 7t s3a}od
acetoned A A3 ¥ p-hexane, CHC13, EtOAc, n-BuOH %
H0 ¢z S weh Fuf 5302 7t 2830 sl
=] FAE ASEAR AAE ANEIT o)F B0 =
I = B2 EtOAc H8L Fslo] FAHER AAS HAS
At EtOAc FEE(14.34 )2 silica gel column(¢4X45 cm)
chromatography(CHCl; — MeOH )2 AA|&la] 137]9] B8=
(I~13ys A3ATh 28F 62 o33l =3 AAES AN
o, o] IHES preparative HPLC(ODS, ¢2X25cm, ACN:
H,0=70:30, vv)& ©l&3te] A.C-3(13mg), A.C-4(10mg)
2 ACS5(11 mg) 359 FES o3l EelslduhFig. 1).

BPE A.C-3: Yellow powder; positive FAB-MS (m/): 531
(IM+H]"), 553 ([M+Na]); R, value: 0.75 (EtOAc: MeOH =
4:1, viv); mp 177-178°C; [a]D? -69° (c=0.53, CHCL);
UV A (MeOH) nm (5) 222 (36300), 273 (6,760), 281
(4310); 'HNMR (300MHz, CDCl) & “C-NMR (75 MHz,
CDCl;): Table 1.

BYPE AC4: Yelow powder; positive FAB-MS (m/):
529 (IM+H]"), 551 (M+Na]; R, value: 047 (EtOAc: McOH=
1:1, viv); mp 259-261°C; [a]D* -30° (¢=0.10, MeOH);

Chaetomium sp.

soaked in acetone
concemrated i vacuo

Water layer (82.22 g)

extracted with solvents
concentraed /n vacue

F i i

Hexane Ltayer  CHCI; Layer EtCAc Layer n-BuOH Layer  Water Layer
“92g; 475g) {1434 g} {2763 g} (2151 g)

sifica gel column chromatography
eluted with CHCly —2 MeOH (Fr.1-13)
bio assay

Active fraction

HPLC (ODS)
ACN: HyO (70:30, viv)

I |
AC-3(13mg)  AC-4(10mg)  AC-5(11mg

Fig. 1. Isolation procedure of phytotoxic compounds from
Chaetomium sp.

'HNMR (00MHz, DMSO-d;) &
DMSO-dg): Table 1
BRE A.C-5: Yellow needle; positive FAB-MS (m/%): 531
(IM+H]"), 553 ((M+Nal); Ri 0.55 (BtOAc:MeOH=1:1,
v/v), mp 279-280°C; [«]D* +158° (c=10.63, MeOH); 'H-NMR
(300 MHz, DMSO-d;5} “C-NMR (75 MHz, DMSO-d,): Table 1.
=99 §2A3RAY AR, AL FACIM VY ol A
g8 =9 AL T/EEA 238 AA sowE IXE F
5 100 mell oF 247817 Bt AXAHL FAE BETE
MG 3 AA|(3M paper)S 7+ petri disholl %7, incubator
(25°C, ANEE 70%, 4200 Luxplr 2k 387 A=A
Z}7}o] petri dishell S&(3M paper, ¢ 35 mm)E @L HzE
=7b 1000, 200 pgme] HEE 2RZES BEE 5 AL
AN GullE AT WolE Fate] Bg] Zolrt °—F 5 mm
Ae 2 S ZT petri dishd 5HE 274 0.5% tween 20
T84S 2mA 7181 incubatoroll A AT 79 &, F
A+ diH] FEE A7 gk 74 2Ee] Aslld He
Aolg olfj9 e WHoE s

BONMR (75 MHz,

N _—%%%ﬂ?ﬂ:ﬁ(mm)
2 3]E-(%) (1 T (m )) 100

3 3 IF

APE AC39 F=2FH. FABMS =3 23 mi 53190
M+H)+, mz 5539014 (M+Nay'Z L}E}LHOJ B Bl§Ee Al
e 53090 Aoz AU “"C-NMR 2 DEPT 28 EE
2 243 A3} 32709 carbon signalol BEEHJTE =, 5
175.36, 203.94, 208.73 ppmol A 370 2] ketone carbon signal,
8 57.81, 64.95, 110.69, 127.51, 134.62, 136.78 ppml| A 674
9] quaternary carbon signal, & 33.62, 36.78, 48.82, 49.84,
53.03, 62.16, 7222, 112.05, 118.57, 120.32, 122.82, 123.84,
129.06, 133.89, 149.93 ppmlX] 1571€] methine carbon signal,
223 8 31.87, 34.80, 3846, 41.44ppmolA methylene
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Table. 1. 'H-NMR and “C-NMR data for compound A.C-3, A.C-4, and A.C-5

. AC-3 AC-4° AC-5?
Position
8H 8C SH 8C SH 6C
1 - 175.36¢" - 174.82¢" - 174.78q"
3 3.80(m) 53.03t 3.76(m) 5322t 3.62(t,17.4) 57.94t
4 2.70(m) 49.84t 2.61(m) 4937t 50.11t
5 1.85(m) 36.78t - 37.06t 2.97(m) 126.32q
6 - 57.81q - 57.62t - 134.28q
7 2.82(d, 5.7y 62.16t 2.64(d, 6.0) 61.22t 3.62(m) 68.49t
8 2.27(dd, 5.7,5.7) 48.82t 2.14(dd, 6.0, 6.0) 49.13t - 51.81t
9 - 64.95q - 63.17q 4.76(m) 62.45q
10 2.70(m) 34.80d 3.76(s) 33.47d - 31.34d
11 1.16(d, 7.2) 13.26s 0.95(d, 6.3) 13.29s 1.11(s) 17.73s
12 1.23(s) 19.94s 1.18(s) 19.99s 1.52(s) 15.51s
13 6.38(m) 129.06t 6.18(m) 128.64t 6.20(m) 129.33t
14 5.27(m) 133.89t 4.96(m) 134.91t - 134.35t
15 1.69(d, 0.9) 41.44d 1.69(d, 0.9) 39.53d 1.96(m ) 51.81d
16 2.36(m) 33.62t 2.37(m) 32.86t 2.37(m) 32.67¢
16' 1.04(d, 6.9) 20.21s 0.93(d, 6.5) 20.28s 1.01(d, 6.6) 20.65s
17 6.17(d,5.0) 149.93t 5.90(dd, 1.5,1.2) 156.74t 6.28(d, 9.6) 149.06t
18 - 134.62q - 134.21q - 135.92q
18' 1.85(d, 0.9) 12.60s 1.69(d, 0.5) 10.92s 1.72(s) 12.86s
19 - 203.94q - 197.04q - 204.88q
20 4.71(dd, 5.1, 5.1) 72.22t - 206.25q 4.78(m) 71.00t
21 1.91(m), 1.78(m) 31.87d 1.90(m), 1.78(m) 32.62d 1.91(m),1.78(m) 33.76d
22 2.45(m), 2.87(m) 38.46d 2.27(m) 38.04d 2.79(m) 38.42d
23 - 208.73q - 209.11q - 211.05q
l'a - 136.78q - 136.77q - 137.02q
2 7.00(d, 2.1) 123.84t 6.99(m) 126.11t 7.07(m) 124.42t
3 - 110.69q 108.96q - 110.74q
Ja - 127.51q - 127.95q - 127.92q
4 7.52(d, 7.5) 118.57t 7.55(d, 7.8) 119.28t 7.43(m) 118.75t
5 7.17(m) 120.32t 7.07(m) 119.64t 6.96(m) 11930t
6 7.23(m) 122.82t 7.14(d, 2.4) 121.88t 7.10(m) 121.88t
7 7.41(d, 7.8) 112.05t 7.33(d, 7.5) 11222t 7.35(d, 7.8) 11241t

*Measured at 300 MHz ("H) and 75 MHz (*°C) in CDCl;. "Measured at 300 MHz ('H) and 75 MHz (°C) in d,-DMSO. *Proton signal multiplicity and
coupling constant (J=Hz) are in parentheses. “All assignments are based on the results of HMQC and DEPT. The characters s, d, t and q denote

methyl, methylene, methine and quaternary carbon, respectively.

carbon signal, & 12.60, 13.26, 19.94, 20.21 ppmolA 474 2]
methyl carbon signal® E18I%TE. T3t § 62.16, 72.22 ppm
2] methine carbon®] AR} Q18 signal® Bol HA 5
e A ARE XTI g 08 F= sty 'H-NMR
datas 4% A3} 2318 benzene B9} ME trans 233
olefinic methine proton, 47§12} methyl proton signake 213}
drh. HMQC HIoJHE EA8ld ¥E 'H ¥ °C signal®] A
HBAE MBI ©I5 datas Table 1o JeERHAT).

ot ARE FRslaL BN S B3l & jEe &
ZF2 CyHiN,O50] ™, chaetoglobosin®] F-E3]21 chaetoglobosin
FO29Z ERE9THFig. 2).

APE AC49 F2FH. 'HNMRF "CNMR ~HEH
tlo]El(Table 1y= A.C-39] Hlo]E]9} wil-$- FARSI] & 33HE
o] 22 FAL A IS ZoE WISt T EgHEel
"CNMR &HEZS Hlw BA8 A3 § 197.04 ppmo
ketone carbon signalo]l MEA AZEAL § 203.949] signal©]

8 206252 low field shifts}l o™, § 72229 Jbko] A%
methine catbon signal®] $loiR Ao = Hol AC-39 C209]
OH717} ketone® 2 ¥ == F4s13dth. FAB-MSm/
z 529(IM+17), 551([M+Na]")2] Az )& 3L o]
Aol Axel FHANE Tt BAAY CpHN052!
chaetoglobosin®] §-=A|$1 chaetoglobosin C'*'*'% 5748t}
(Fig. 2).

FE ACS59 2FA. 'HNMRIY “CNMR ~HEH
Ho]E(Table 1) Z FAB-MS HolH %X A.C-32] Hlo|E(msz
531 [M+H]", m/z 553 [M+Na])et vi-$- SAkIIth. NMR &
HEH dlo|HE vl BAg A3, 'H-NMR SHE- A Cll
2] methyl proton signal(® 1.11(s))°] singlet® = W}, "*C-
NMR ZHEZHM C5(6 12632), C6(5 134.28) 18l2L C7(B
68.49) signal®] low field shiftgt 2= Hol epoxy ZAFo]
MRS C59F Cooll o5 ddte] BAE SRMEE 45Ut o
&) Aate FRtela, EREAS Bale] WA C32H38N205
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A.C-5

OH

Fig. 2. The chemical structures of A.C-3, A.C-4 and A.C-5.

o], chaetoglobosin®] F=49] chaetoglobosin E'*'*'=& F4
3 th(Fig. 2).
=99 20 AN, AFTTF(Chaetomivm sp. Y FE
acetone®. 2 FZ3}9 p-hexane, CHCl;, EtOAc, n-BuOH
B2 B83l & phexane, CHCL, EtOACE FE2E55 WY
S % 1,000 ug/miz 200 pg/milA 2zt E=(E. crus-galli)l
oo F-2A Ay A4S AAesich &4 14 43
n-hexane%, CHCLZ, EtOAcEAA Z+zh 1,000 ug/miol A
88.3%, 96.7%, 93.7%2] AL RIOm, 200 ug/m/ol) A
81.4%, 91.8%, 88.1%] fi A14A3] &4& E(Fig 3) 7+
e AA 324 @A) gt

T2 809 AC3, AC4 E ACSE ©)83t4 10, 20,
50, 100 ® 200 pg/m/e] =X = st Zbzh {241
A AL S st 7Hzte] TmoA] AFeg ik, ol
W Feot Asl&(@%) FARTE Aojxl IC,S ACS,
AC4 2 AC5NN 22} 66, 65, 67 pg/mie] B4 JERA

yg o

o

100

90
80 -
- 70 -
s
&=
5 60 -
£ 5O
=
& 200 ug/ml
£ a0 &/
£ i # 1000ug/mi
20
10

n-Haxane CHCIZ EtOAC

fraction

Fig. 3. Inhibition effect (%) of the root growth of barnyard grass
by solvent fractions from Chaetomium sp.
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Fig. 4. Inhibition effect (%) of the root growth of barnyard grass
by A.C-3, A.C-4, and A.C-5.

thFig. 4). 94 BFEY 2o et B4 & 2elE Hol
R %x, 2FEEIe| B4 v JAXE AE5RA7t 1)
H)sle] B ol ¥ Be chaetoglobosin FEAES 33
%“é%é]o g Hol e B F5T F AU Yo
o] SELS] 2] 4 o] SFEEY synergy®
s }04 A7} Sojo & ROF AlgHTE H3 B
oA Egld 33HE0] =79 {2 AMBAHE et Bl
= 2 o)A e, 713t vl 72 chaetoglobosin fFE=AIE0] Tk
Oo:} 2L e Zlo= warEo) §lo} nrh AEe 2713

Ee

=

Chaetomium spH| A S acetoneoﬂ AR 28 &

hexane, CHCL, EtOAc, n-BuOH ¥ EZ F-I35t} o|F

FtOAc 8% silica gel @ HPLC(ODS)E ©|&3le] 3 g
3t
%

3
T

9]
HEE AC3, AC4 E ACSE Fsitt 7t s3HEe] 3
1S NMR 2 MSTe] 2¥ER dolHs FaaME
aled chaetoglobosin 54|21 chaetoglobosin F, chactoglobosin
C 2 chaetoglobosin EZ2 4319 th A.C-3, AC4 2 ACS
o] o g F2F ANEY 28 A, ICS Az
66, 65, 67 ug/mie) AT}
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