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Identification of Phytotoxins Produced by Drechslera
portulacae, a Pathogen of Pursliane (Portulaca oleracea)
I1. Isolation of Zeaenol and Its Herbicidal Activity
Kim, K.W.*

ABSTRACT

Zeaenol isolated from the culture filtrate of a fungal weed pathogen Drechslera portulacae, which

causes necrosis on the leaves and stem of purslane ( Portulaca oleracea) . Its structure was determined

by single-crystal x-ray diffraction method together with assignments of 'H and '*C-NMR experi-

ments, Zeaenol inhibited root length of Echinochloa crus-galli and Abutilon avicennae by 22 8%

and 54.8% at 3> 10-°M, respectively,

Key words . Zeaenol, phytotoxin, Drechslera portulacae, Portulaca oleracea, fungal weed phath-

ogen
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Fig. 1. Structure of zeaenol.
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= velgten], UV spectrumo] glojAs= UV
A" nm(e) © 237(31000), 274(13000), 316
(6200)0)%it}. =g, HREIMSe|A m/z 364.1504
g vieldie] 2el® 34EL methyldihydrox-
yzearalenones} ¥dg #At44l C,,H,,0,8 &

A=At
G2l 33E¢ 'H-'H COSY ¥ “C-'H
COSY~H E® 2 methyldihydroxyzearalenone

2] NMR2He#a {ARE signalg HeolFg]
b, zEy, & g A2¥EIde 219
olefin, 170¢] phenol ¥ 3719 alcohol¥-H-o]
EAse Ao et 67.12(H-12) (C
-12, &133.4)8} 85.82(H-11)(C-11, £128.9)
2] 27h2] olefin protoneE J=15.46Hz2]
trans-coupling constantE ®.o{Fglch A2
oA cross peakEo] “jepd ZAA = olefin
(H-12) -olefin (H-11) -methylene (H-10, 2,51

~2.43) (C-10, ¢35.9) -methine(H-9, ¢3.98)
(C-9, 472.3)-methine(H-8, 43.59) (C-8,
677.2) -methine (H-7, ¢4.26) (C-7, 672.3)

-olefin(H-6, ¢5.71)(C-7, ¢&131.3)-olefin(H
-5, 65.98)(C-5, ¢128.7)-methylene(H-4,
d2.53) (C-4, ¢37.5)-methine(H-3, ¢5.32)
(C3, ¢671.4)-methyl doublet(H-17, ¢1.41)
(C-17, §19,3)protonE-o|%itt.

$) e} 22 NMR 2" e 9 §|4 A atef,
B SgEe »pPze sudd UR-CH=
CH-CH,-CH(0O)-CH(0)-CH(0O)-CH=CH
-CH,-CH(O)-CH,;& #=#4 + et =,
179  phenol(s11.85) 3 17)¢]
methyl (¢3.82/C, ¢55.3) proton, meta-coupling
BAC 9lE §6.44(H-13) (C-13, ¢107.5) 3
§6.39(H-15) (C-15, ¢99.9)¢] w35 proton
2 1709) ester carbonyl®l&(C-1, ¢171.0)¢]

methoxy

signalg % #EF o, Wgr-Ee 9leiAe
HZFAHl #<4e COLOC(Long range *C-'H
COSY)A’ (B Dol os Asizct. V0
& protonE Fol ¢6.44(H-13)9] signald
5163.9(C-14), ¢£133.4(C-12), ¢&107.5(C
-13), 4103.8(C-16a) % ¢99.9(C-15)¢] w&
siganlEs o]|FYUFAEE el g
3lLbe] W}3kE proton(86.39, H-15)¢] signal
2 §165.0(C-16), 6107.5(C-13) 9 4103.8
(C-16a)9] wrisignalE3e] A{E RAFK
t}. 2] methoxy methyl protond ¢163.9
(C-14)2] wskZrbsele]l Alole] F|EE cross
peake] ojsf £ w9l Agse HoE AYs
Ak, o]t 2 NMR #4273+ methyldihy-
droxyzearalenone?] C-72] carbonyl”’]”7} 345
3 C-5, 6517} 254 ¢ 8 Algd £ 3EY
TZz(8 DE F434 3¢t NMRadE
HollA] #5" 7} signal®] ASEAAE B 2o &
oFalsict.
Triol¥-¥(C-7,8,9) 2 AHAFZ A8
X-rayZd A Mol 2l AAHFHAL. Al
o5 dAdAL CHCl,-MeOH-H,0¢}4 24
HAck. @ dgEe FAHL A A
o, a=16.891(3)A, b=5.006(1)A, c=
23.360(5) A, p=105.49(2) A9 ¥3AAE 7}
Ae T C26 &3tdot. AA F2a A
UM, FE2UALY JAEAEE A HA o
gagom, [| Fo|>50(| Fol|)]e #as
whAL 18737, olwiAdulAadiAl @ S sAd
2HE A8 B2 A A25HE #HERA
0.0412 FxAHUsr} PHHct. HAF Xdwd
9] ORTEPR=E 18 2¢] Yelliglc}, 2o
X5 Xdsdes AR 93t A4
< Asglev AFsx Fidd. 8y,

=X
o
Al
5
A

Table 1. Assignments of two-and three-bond couplings of zeaenol from COLOC (500MHz) experiments.

Observed 'H Two-and three-bond couplings with C

H-13 (6.44)° C-12(133.4),C-14(163.9), C-15(99.9), C-16a(103.8)
H-15 (6.39) C-13(107.5), C-16(165.0), C-16a(103.8)
CH,0 (3.82) C-14(163.9)

H-12 (7.12) C-13(107.5)

CH, (1.41) C-4 (37.95)

a . Chemical shifts were expressed ¢ ppm from TMS in parenthesis.
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Table 2. Comparative 'H and *C NMR data of

zeaenol
Compound zeaenol
Number 'H? 13C
I - 171.0(s)
3 5.32°(m) 71.4(d)
4 2.53(m) 37.5(v)
S 5.98(td ; 6.05, 15.46) 128 7(d)
6 5.71(dd ; 7.39, 15.46) 131.3(d)
7 4.26(dd ; 7.39, 8.07) 72.3(d)
8 3.59(dd ; 2.02, 8.07) 77.2(d)
9 3.98(ddd ; 1.30, 72.3(d)
2.02, 8.07)
10 2.43(m), 2.51(m) 35.9(t)
11 5.82(ddd ; 4.03, 128.9(d)
10.08, 15.46)¢
12 7.12(d ; 15.46) 133.4(d)
12a - 142 .9(s)
13 6.44(d ; 2.69) 107.5(d)
14 - 163.9(s)
15 6.39(d ; 2.69) 99 .9(d)
16 - 165.0(s)
16a - 103.8(s)
17 1.41(d : 6.05) 19.3(q)
Phenol  11.85(s) -
Methoxy  3.82(s) 55.3(q)

a:'H and *C NMR data were recorded in CDCl,
and CDCl;/CD;0D(9 : 1), respectively.

b : Chemical shifts are expressed in d(ppm) from
TMS as internal standard,

¢ : Multiplicity and coupling constant(in Herz) .

zearalenonef-3 A2 3¢]9] methylz]9] Achu)x
7 8§ AL XAsAen g CDaH e e
AE 93 AA= glerz el 3HE
o F=xE(35,5E,75,85,95,11E)-3,4,7,8,
9, 10-hexahydro-7, 8, 9, 16-tetrahydroxy-14
-methoxy-3-methyl-1H-2-benzoxacy-
clotetradecin-1-one2 ZAAstgc}, & 3gE
2 zeaenole® X 195 u} glov} 1 glA|FE}
o deiMe P FAL A= st

Zeaenol= A R¥) 4 R 73 methyldihydrox-
yzearalenoneX 3 7]F4-E2l #u]Eo| g =
94E el ex] ARE gaslr] Yt mA
F TFEHES J HEE dE AEEYe ARl
D. portulacae’} Yo7)= WA FUAF A
£ Holer] o8& zAEIYt}. Zeaenol 92
1X1075MelfA] 1 10-5Mel] HH 749 Az

Fig. 2. Computer generated perspective drawing
of zeaenol. Absolute configuration is not
implicit

o] MgEE AL A 5 e, Ix

107*M9] 2| Fel| M2x ZHolate] WAL &

% 5 9ok, oeld, Zeaenol® n]El

&t D. portulacaed] WAA e Ao

2 Ptz Brle oo, ey HulE

o AQRel F2A) AP YY) 9

o4 methyldihydroxyzearalenonez} tj&o] 7|

A% 7S WAE 4 gl

Zeaenol®] HEFLEASY Mg YA
d A& st AHMAE HALE 3ty zAEG
o 2 A, fEY 2% g JHAEdN= F
Al F2F (¥ 3, 4dlA 25 AAHHA @3t
k. 3, A Sl 2FHEE FTd o
€ Aole e, 3x10-Me] HelA] gz
of uld A&¥ (¥ e 22.8%, IAA(2H
4= 54.8%2] JAE&S e,

e oA AA2FE Fawdd D, por
tulacae2] wiokodo] FollA] WAL wdde
24 BAA] oo, AulEd A AES
2248 8A4E AYe ILES d=lsled 39
TEE WY A7}, zeaenolo2A] FH - ¥4l
Hedtl, Zeaenole AlEHWdFoziy o
dx, e g8 zaE ble e
w, ) & AT & FEWYVF D. portulacae
7b Aabshe MESARA 2 AxgAde) ¥lE
gt eyl zeaenold V]S i = A9
Fodell slojMvt Az sleld shatTzA
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Fig. 3. Effects of zeaenol on the growth of Echino-
chloa crus-galli .
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Fig. 4. Effects of zeaenol on the growth of
Abutilon avicennae .
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¥ 8
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YA FxE s s, =3, gxabAs
d FHelA AEFA] $47M5A4E AV A%
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