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Many higher plants and fungal species have 
. been found to posses characteristics which 
were detrimental in populations of specific 
nematodes. 1 - 3 ) Recently, the authors5 -7) and 
other groupsB,9) isolated nematicidal com
ponents from several higher plants, and most 
of the isolated nematicidal substances were 
polyacetylenic compounds and diterpenoids. 
On the other hand, only a few studies on the 
isolation of the nematicidal substances from 
microorganisms were reported.4a,b,C) Our at
tention was focused to the isolation of the new 
types of netnaticidal substances from fungal 
metabolites. 
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FIG. I. 

In this paper, the authors report the isola
tion of three new nematicidal substances, L-
1, L-2 and L-3 from a culture filtrate of Irpex 
lacteus (IFO 5367) and their structure elu
cidation. These compounds were isolated for 
the first time as fungal metabolites. 

1527 

Irpex lacteus was cultivated at 30°C for a 
week in Sakaguchi flasks containing each 
100 ml of a malt-dextrose medium, which was 
composed of glucose (2%), peptone (0.1 %), 
malt extract (2%) and tap water. The isolation 
of the nematicidal substances was guided by 
immersion test against Aphelencoides besseyi.6 ) 

The nematicidal substances were extracted 
from the culture filtrates (ca. 20 liters) of Irpex 
lacteus with two portions of ethyl acetate (10 
liters) at pH 3. The oily extract (2.6 g) was 
separated into an acidic fraction and a neutral 
fraction. The neutral fraction which showed a 
strong nematicidal activity was then subjected 
to a column chromatography on silica gel 
(100 gAR 100 mesh, Mallinkrodt) and eluted 
with benzene and followed by ethyl acetate. 
The nematicidal activity was found in the 
benzene fraction. The benzene fraction was 
separated by a silicagel column chromatog
raphy (n-hexane--ethyl acetate, 98 : 2), and fur
ther purification of the active fractions on 
preparative TLC gave the nematicidal sub
stances, L-l (180mg), L-2 (12mg) and L-3 
(1.4 mg). 

Nematicidal activities of the components, 
L-l, L-2 and L-3 against Aphelencoides besseyi 
were shown in Fig. 2. The compound (L-3) 
showed 50% mortality of nematodes in the 
solution of 25 ppm, and L-l and L~2 showed 
the similar activity in the solution of 50 ppm. 
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FIG. 2. Nematicidal Activities of L-I, L-2 and L-3. 

., L-I and L-2; "', L-3. 

D
ow

nl
oa

de
d 

by
 [

G
eo

rg
e 

W
as

hi
ng

to
n 

U
ni

ve
rs

ity
] 

at
 1

7:
51

 2
8 

D
ec

em
be

r 
20

14
 



1528 M. HAYASHI, K. W ADA and K. MUNAKATA 

On its mass spectrum, the compound (L-1) 
showed a molecular ion at m/z 166. Its UV 
spectrum, [A.;'~~H (nm); 285 (8= 16,000), 225 
(8=2,500)] and IR spectrum [V~~~4 (cm- 1); 

1680] indicated the presence of a furfural 
chromophore. 10) The PMR spectrum in 
CDCl3 exhibited the presence of a methyl 
group (c50.90, 3H, t J=6.6Hz), four meth
ylene groups [c51.2- 1.4, (4H, m); c51.65 
(2H, m); c5'2.72 (2H, t, J = 6.8 Hz)], two aro
matic protons [c56.24 (1H, dt, J=3.6, 0.7, 
0.7 Hz), c57.19 (1H, d, J=3.6Hz)] and an 
aldehyde group [c59.51 (lH, s)]. The chemical 
shifts and coupling constants of the aromatic 
protons indicated the presence of a 5-sub
stituted furfural structure in the molecule. Its 
13C NMR spectrum in CDCl3 showed ten 
peaks and exhibited the presence of four 
methylene carbons (c5 22.3,27.2,28.2 and 31.3), ... 
a methyl carbon (c5 13.9, q), two unsubstituted 
aromatic carbons (c5 108.6, d; 123.6, d), two 
substituted aromatic carbons (c5 151. 7, s; 161.1, 
s) and an aldehyde group (c5176.8, .d). 
Furthermore, the appearance of fragment 
peaks [m/z 137 (M-C2HS); 123 (M-C3H7); 
109 (M - C4H9)] on the mass spectrum in
dicated the presence of a n-pentyl group in the 
molecule. Consequently, the compound (L-1) 
was identified to 5-pentyl-2-furaldehyde. 

The second nematicidal metabolite (L-2) 
showed a molecular ion at m/z 164 and its UV 
spectrum [A.;'t~H (nm); 283 (B= 16,000) 225 
(8= 3,600)] indicated the presence of the same 
chromophore as L-1. The IR spectrum 
(CHCl3) showed the presence of carbonyl 
(1680 cm -1) and double bonds (1640, 999, 920 
cm -1). The PMR spectrum (CDCI3) of L-2 
exhibited the presence of a vinyl group [i5 5.76 
(lH, ddt, J=17.6, 9.8,6.6 and 6.6Hz); 5.02 
(1 H, d with fine splittings, J = 17.6 Hz); 5.00 
(lH, d with fine splittings, J=9.8Hz)], an 
aldehyde group [c59.52, (lH, s)], three meth
ylene groups [c5 2.74, (2H, t, J = 7.3 Hz); 2.08, 
(2H, q, J=6.6Hz); 1.80 (2H, m)], and two 
aromatic protons [c56.24 (lH, d, J= 3.4 Hz); 
7.17 (1H, d, J = 3.4 Hz)]. The PMR decoupling 
experiments of L-2 showed the presence of a 4-
pentenyl group. The PMR and UV spectra of 

L-2 was very similar to those of L-1 except the 
presence of a vinyl group. Fragments [m/z 123 
(M-C3HS); 109 (M-C4H7)] on the MS 
spectrum confirmed the presence of a 4-pen
tenyl group. Accordingly, the compound (L-2) 
was confirmed as 5-(4-pentenyl)-2-fura1de
hyde. 

The third metabolite (L-3) on the mass 
spectrum showed a molecular ion peak at m/z 
210. Its UV spectrum, [A.~~H (nm); 287 
(B=2,300), 230 (8=4,000)], indicated the pres
ence of an O,O'-dia1kylated hydroquinone 
chromophore.10) A PMR spectrum (CDCI3) of 
L-3 exhibited the presence of two methyl 
groups [c5 3.76, (3H, s); 3.72, (3H, s)], four 
aromatic protons [c5 6.83 (4H, s)] and two 
methylene groups [c54.20, (2H, t, J=6.3Hz); 
2.71, (2H, t, J=6.3Hz)]. Its IR spectrum in 
CHCl3 showed absorption at 1745 (ester car
bonyl group), 1510 (aromatic group) and 1235 
(carbon-oxygen bond) cm- 1 . The above data 
supported methyl 3-p-anisoloxypropionate as 
the appropriate structure of L-3. Finally, the 
third metabolite was identified with methyl 3-
p-anisoloxypropionate by its synthesis as 
shown in Scheme 1,11) The synthesized 

6 + CH,=CHCOOMe Na 

OMe for 40 hr. 

SCHEME 1. 

~OOMe 

o 

¢ 
OMe 

compound (methyl 3-p-anisoloxypropionate) 
showed the same nematicidal activity as 
that of the natural metabolite (L-3). 
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