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Nematicidal Compound from Ageratum conyzoides

Shuhei Nakajima, Kazuto Takaishi, Youichi Nagano
Yohannes Alen, Kazuyoshi Kawazu, and Naomichi Baba
(Department of Bioresources Chemistry)

Activity-guided chromatographic purification of the methanol extract of Ageratum conyzoides,
using pine wood nematodes Bursaphelenchus xylophilus successfully led to the isolation and
characterization of the nematicidal compound with minimum effective dose (MED) of 75 g/
cotton ball (1.g/bl.). Based on the chemical and spectral properties, the compound was determined

to be coumarin (1). The activity of coumarin derivatives (2-5) was also investigated.
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2 0 1)IckDREEL, 4 -methoxycoumarin (3, 29.1
mg) #7372, 'H-NMR (CDCl;, ¢, J, Hz) : 4.00(3 H,
s$), 5.70 (1H, s), 7.33 (1H, ddd, /=38, 7,
1.5), 7.48(1H, dd, /=18, 1.5), 7.55(1H, ddd,
J=8, 7, 1.5), 7.82 (1H, dd, /=7, 1.5)
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TR S mlE Mz, 1ReRIEIRL 72, gz s ) 7
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1:1)IcEDks8L, 7-methoxycoumarin (5, 5.5
mg) #7372, 'H-NMR (CDCl;, ¢, J, Hz) : 3.90(3 H,
s), 6.23(1H, d, J=7), 6.81(1H, dd, /=38,
1), 6.85(1H, d, /J=8), 7.38(1H, d, J=38),
7.63 (1H, d, J=7)

Ageratum conyzoides
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A. conyzoides O A ¥ 7 — )VHITHI500me % T I HE L
THES LAY (3.77g) 12200meDZERRKZ TN 2,
JEXR, ~XH > B L ORER T LT 217, ~X 3
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Z 74— & rm L7z, AT Hexane © EtOAc=
500 1,10: 1, 1:1, 0 :10, EtOAc: MeOH=1 :
1, 0 :10(£41,000mé) Zf/H L, Fr. 1 (103mg), Fr. 2
(152mg), Fr. 3 (317mg), Fr. 4 (45mg) #7572, MED=
6.5mg/bl. #/n~L7 Fr. 1%4rH TLC (Hexane :
EtOAc=9 : 1)k V8L, Fr. 5 (Rf:0.93, 27.2
mg), Fr. 6 (Rf:0.69, 11.5mg), Fr. 7 (Rf:0.48,
8.3mg), Fr. 8 (Rf:0.29, 11.8mg), Fr. 9 (Rf:0.14,
31.6mg), Fr. 10 (Rf: 0, 3.9mg) #7572, kW%
1o 724558, Fr. 912t (MED <500u4g/bl) #5588 &
N2z, 2N %40 TLC (Hexane : EtOAc=3 : 1)
I2& 0 & 5Ich#E4Tv, Fro 11 (Rf 1 0.62, 2.0mg),
Fr.12 (Rf : 0.48, 6.2mg), Fr.13 (Rf:0.36, 16.6mg),
Fr.14 (Rf: 0, 4.9mg) %1472, ZOEMTFr. 112056
Fr. 14% T&ThEisy % TLC TR~ L 25, LS
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W, IEVEE (1, 4.9mg, MED : 75ug/bl) #4572, (X
1) & (min) : 12.36 ; EIMS m/z (rel. int.%) : 146 (M*,
62), 118(100), 900, 8960, 74(6), 6419, 63@8), 62@0),
61 (9), 5900, 5112, 50(1), 44(0), 3919, 38012 ; *H-NMR
(300MHz, CDCl; ; 6, J, H2z)6.45(1 H, d, /J=10.5),

Crude MeOH ext. of A. (500 ml)

evaporated in vacuo
added with water (200 ml)

partitioned with hexane

silica gel c. ¢., Hexane : EtOAc=50:1,10:1,1:1,0:10
EtOAc:MeOH=1:1,0:10
[ [ [ I
Fr. 1 (103 mg , MED = 6.5 mg/bl.) Fr. 2 (152 mg) Fr. 3 (317 mg) Fr. 4 (45 mg)

’» prep. TLC, Hexane : EtOAc=9:1

Fr.5 Fr.6 Fr.7 Fr.8 Fr. 9 (MED < 500 pg/bl.) Fr. 10
{27.2 mg) (11.5 mg) (8.3 mg) (11.8 mg) (31.6 mg) (3.9 mg)
’» prep. TLC, Hexane:EtOAc =3:1
[ [ [ I
Fr. 11 (2.0mg) Fr. 12 (6.2 mg) Fr. 13 (16.6 mg, MED < 250pgibl.)  Fr. 14 (4.9 mg)

prep. TLC, CHCI3

Fr. 15 (2.1 mg) Active compound (1, 4.9 mg, MED = 75 pg/bl.) Fr. 17 {3.8 mg)

Fig. 1 Isolation of active compound from A. conyzoides



February 2004

7.26(1H, dd, /=7, 7.5), 7.33(1H, d, J=17),
7.48(1H, d, J=7), 7.55(1H, dd, J=7, 7.5),
7.70 (1 H, d, J=10.5) ;*C -NMR (75MHz,
CDCly, ; ¢)116.70, 116.90, 118.81, 124.41, 127.84,
131.82, 143.42, 154.04, 160.79.
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Fig. 2 Structures of coumarin and its derivatives
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Nematicidal activitiy of coumarin and its derivatives

Dose (ug/bl.)

Compound MED
1000 500 250 125 100 75 50 40 (ug/bl.)
1 + + + + + + — — 75
2 — — — n.t. n.t. n.t. n.t. n.t. n.a.
3 — — — n.t. n.t. n.t. n.t. n.t. n.a.
4 + — — n.t. n.t. n.t. n.t. n.t. 1,000
5 + + + + + + + + 40

n.t.= not tested, n.a.= no activity
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