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Isolation and Structure Determination of Phytotoxins from a
Phytopathogenic Fungus Bipolaris sorokiniana

Chi-Hwan Lim

ABSTRACT

Two phytotoxic compounds, 3-methoxybenzoic acid (MBA) and 3-hydroxy benzoic acid methyl
ester (HBAME), were purified and structurally characterized by instrumental analyses from a culture
of a phytopathogenic fungus, Bipolaris sorokiniana. During the isolation procedure, the toxic
components were monitored by the assay using rice (Echinochloa crusgall) and Italian ryegrass
(Lolium multiflorum). These compounds had a molecular formula of CsHsOs; and inhibited the root
growth of the plant seedlings over 90% at a level of 1000 ppm. This is the first report of herbicidal

activity of MBA and HBAME purified from B, sorokiniana.
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AR A A ol ‘”OW A7 wellEs Aol Bot

2 ATl AR FAIES WA B(Oryza
sativa) EAERE ZFEFAN(13) = B3l £83
om AL TR e B EApdolsid
o2 Hol BFMY Dematiaceous Hyphomycetel]
431 Bipolaris sorokiniana® AR HRNCH B 4
o iyl o mRE 259 HESAE F - AA

sto] 3le 1 2E FHE )] Busua s

A EREE
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AT % REAR AE

AT PDA(potato dextrose agar)®Alol A
ZEANA 2597 incubator(27C, F& 70%, 44)
W Hlj 3}91 Aol AH-¥ =3)(Echinochloa
crusgalll) = TUEHGG’_ t'i.\lc%*oﬂﬁ AF &AL
olgrg|et o] 1k (Lolium multitlorum) = Takii
%4 3] HKyoto, Japan) X F+ske] AR5tk

2. Ak

TALEAE A2 fA(EE AT (F),
Tween 202 Tokyo Kaseirbe] A&E-S ARE-3ITh
HPLC &wj& AFE3}F chloroform, EtOAc, MeOH,
J8)3 n-BuOH 52 =W Ao AE(Ep) =
AAste] ARSI tE NMR&w 2 AR-3F CHCl
+ Aldrich chemical A&, silica gel(70~230mesh)
2 TLC plate(20x20cm) & MerckAHe] Kieselgel
60 F254 AlFS AHE-3ISATh

3. 717

HPLCE JASCO E4(¥+#)¢] LCI0 ABl2s
AR o™ NMR  spectrometerv  VarianAle)
Bruker DMX 600(600MHz) & AFE3FR A, UH-%
FE2L tetramethyl silane(TMS)E AFEE}IL
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| Bipolaris sorokiniana I

— Soaked in Acetone for 96hr, twice
— Evaporated in vacuo
— Fraction with chloroform : water (1:1, v/v)
[ ) [
water layer Hexane layer

— Fraction with EtOAc : Water (1:1, v/v)

|
water layer EtOAc, 3.125¢

—Fraction with n-BuOH : Water (1:1, v/v)

—si0, C. C.
| | (CHCI3, CHCI3:MeOH(9:1—=1:1 , MeOHv/v)
n-BuOH water
| | | | | |
F1 F2 F3 F11 F12 F13
Sep-pak Ci15  [—Sep-pak Cig
HPLC (ODS) PLC (ODS)

Compound A(1.1mg)  Compound B(13mg)

Scheme 1. The purification procedure of herbicidial active compounds (A and B) from Bipolaris

sorokiniana,

o, chemical shifte ppm(6)e2 yepfdct  BAZY 2749 petri-dishell 1#](3M paper, #|
EI-MS  spectrometer= Micromass autospec & 9cm)E 23 #igele] 2FE5S Im¥ &
spectrometerS  AREEte] T0eVeld SAseh  Fokal A2olA AXRAZ F 05% Tween 20
T3 7 5571 EYELA A-3s(EYELA Tokyo  &9% petri dish & 6mi¥ ¥s ®, HES5E7}
Rikaikai Co. Ltd., ¥+)E AHE-sISith 1000ppme] HEE 2k

Tobd FEFARe] Fel Aolrt of bmmA k=
4. Az AR oA A FARE Z2HA petrd dishd 984

2709 o) A2(4T) AE® =9 2 o1zt  &A incubatordllX AFAFTE 1FY] AT &
2 EAE SFF 100mlol ERAALSA F2E FAZT U] FEE AT o 44 A=
Azl 50u S BA 3 F, o U4AZF Tk AAAZ HEAelE FAE thy Ao 9] A&
U2, 2AE Al petri dishl oA(GM Aa,
paper) & 23 FRTE 37K v incubator s
(55T, A= 0%, Lol oF 302 4 ARE) = (1= TS
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S AT B, sorokinianag PDAIA](5000) ol 3
23} incubator (27°C. 149, &% 70%, 34) A
H st vl gE +2 acetonedl] 96A17HY 23]
A g & oAste] oS AFEF St 55
" FE2ES 499 Wt hexane, ethyl acetate
(EtOAc), BuOH, HOZ E&3}7 FZ(IR)Al
R Areiany, 94825
EtOAcEAA 7 AZ8AS vehllo] EtOAc
=2 olgste A4=HY FEE AN &
EtOAc=(313g) g silica gel(150g) column(4x45
em) ol packingste] CHCls, CHCl3: MeOH=9:1—
1:1, MeOH(v/v)E2 2 §EAA 13719 2§
S(F1~F13)5 430tk olFollA &o] H& F-2
(0.355g) =3 F-3(0.38g) = Sep-pak C18(MeOH—
CHC)< ol&3te 83ty SAHHS T3t
At MeOHZS  HPLC(column:  Develosil
ODS-10-20,  20x250 mm, mobile phase;
MeOH:H0=80:20, detection UV 254nm)E ©]&
ato] shetE A(Llmg) ok 3k B(13mg) & #4
st

FFE A needles: EI-MS m/z:152(M"), 136,
121, 107, 93, 74, 65, 43: 'H-NMR(600MHz
CDCl3) 3.93(3H, s), 5.15(1H, br, OH) 7.05(1H,
dd, J=804, 198 Hz), 7.32(1H, t, J=792, Hz),
752(1H, dd, J=168, 156 Hz), 7.61(1H, d,
J=774 Hz): “C-NMR(150MHz, CDCl;) 52.35,
116,34, 12033, 121.86, 129.72, 131.32, 15591,
167.35

398 B: needles: EI-MS m/z:152(M") 136,
121, 107, 93, 74, 65, 43: 'H-NMR(600MHz
CDCl;) 3.92(3H, s), 523(1H, br, OH) 7.07(1H,
dd, J=804, 198 Hz), 731(1H, t, J=792, Hz),

o
A<

750(1H, s). 760(1H, m): “C-NMR(150MHz,
CDClLy) 5225, 11626, 12012, 122.06, 129.73.
131.60, 155.64, 166.89
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1. Az84

B. sorokiniana®l 7+ & #3855 ©]&3}
9]¢} gho] Tekie] FAFAN G S AN
3 ol iRthe =3 thate] 7he 24
UeRd o™, o] FolA EtOAcZe] =3 tis}
7P 2 845 BAHFig 1). EtOACT S EH-E
GAEH S B3] sl silica gel column 2
FolEIEE o]&ate] 13 ZRYToE U
o] =3]o tiste] BYAARS g A F2st
F35olr 747k 987 9 894%= =A Jerstth
(Table 1).
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100 H H
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S0

Fig. 1. Inhibition of the root growth of rice plants
(Echinochloa crusgalli) and Italian ryegrass
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(Lolium multiflorum) by the each solvent

fraction at a concentration of 1000ppm.
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Table 1. Inhibition of the root growth of rice
(Echinochloa crusgall) by the each
EtOAc fraction at a concentration of

1000ppm.
Fraction Rice Fraction Rice
1 ++ 7 +
2 +++ 8 ++
3 +++ 9 ++
4 + 10 ++
5 ++ 11 +
6 + 12 +
13 ++

The inhibitory activity was evaluated by comparing

the root length to that of the control. +++, above
91%: ++, 90-60%: +, below 60%.
R 27| 7x 2

Compound A

o] 3%t&o] g EI-MS 443 #7 o]&
peak(M") 7} m/z 1520141 g=lo] Bago] 152
oS LUTHFig. 2). 'H-NMR spectrum(600MHz,
CDCl)& S43 A3} 761(1H, d, 7.74), 752(1H,
dd, 2.34, 1.68), 7.32(1H, t, 7.92, 7.86), 7.05(1H,
dd, 804, 1.98)ppmolA 22 1H#-¢] aromatic
doublet protone] #HZEHATHFig. 3 A). I8
AP IrZHE ol proton  1,3-disubstituted
benzenedl| 71918 AYS Goktt 3 515ppm
oA 3 7§ OH719F 3.93ppmoll A methoxy group
o peak7t #2FUT. YC-NMR  spectrum
(150MHz, CDCls) Z7g3 A3} 8702] carbon signal©]
o= JrHFig. 4). 1674ppmollA ester®] carbonyl
group] peakZt, 524ppmoll A methoxy group?
peak7} #ZEAh olF AIAE AR & S

ES EA4]0] CsHsO3¢1 3-methoxybenzoic acid=

732
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Compound B

Compound B9 EI-MS spectrum, 'H NMR
spectrum(Fig. 3B)# “C-NMR spectrums #4]
g A3} Compound A2 spectra®} fAlsle] 5 3}
=] ettt v Z0E EHT o

o

b 65

| 136
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Fig. 2. EI-MS spectrum of Compound A (70ev)
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Fig. 3. 'H-NMR spectrum of compound A and B
(CDCls, 600MHz)
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Fig. 4. ¥C-NMR spectrum of compound A
(CDCls, 150MHz)

7 'H-NMR spectrumel 4] Compound A®] 761,
752ppm signale] 759ppmell AA BEE Zloz
o} Compound B Compound A®] methyl ester
9% OH7]¢}F 914
7} ¥} 3-hydroxy benzoic acid methyl ester®
AA skt

group?] methyl groupe] 4

L] OH ] OCH;

T

e

acH; H
A B

Fig. 5. Chemical structure of herbicidal active
compounds(A and B) isolated from a
phytopathgenic fungus, Bipolaris sorokiniana.
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