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ABSTRACT

Melia azedarach is one of a famous botanical pesticides source. Extraction of its fruits with aqueous acetone followed by
liquid partitioning with n-butanol, ethanol and methanol lead to a heterocyclic compound (limonoid). Through IR, UV,
1H NMR, 13C NMR, C-H COSY and MS spectroscopic measurements, the isolated compound was identified as 7-(3’-
furyl)-benzo[3,4-c]-7H-oxol-2-one. The isolated compound exhibited moderate lethal effects on Spodoptera littoralis 4th

larval instar with antifeeding activity increasingly with increasing the tested concentrations with EC50 49.3 and 315
µg/ml after 24 and 48 hours, respectively. Its mortal effect against Culex pipens was increased systematically with LC50

1276, 934 and 257 µg/ml after 1, 2 and 4 days exposure, respectively. It inhibited the treated larvae pupation
systematically with 148.7 µg/ml EC50 value. The isolated compound differently inhibited the hyphal growth of plant
pathogenic fungi such as Rhizoctonia solani, Macrofomina phaseoli, Pythium debarianum and Fusarium calmorum in a
treated fungus and its exposure time dependant effect.

Key-words: Melia azedarach fruits, insecticidal, fungicidal, 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one,
limonoid.

INTRODUCTION

Botanical pesticides have long been used as
attractive alternatives to synthetic compounds for pest
management because of their little threat to the
environment and human health comparing with synthetic
pesticides harmful actions. So, public concerns over
biological control as a replacement of chemicals have
been growing (Matsuki et al., 1997; Sumathi, 2013).
Pesticides from Meliaceae plants, in particular
Azadirachta indica Juss and Melia azedarach L. are
promising (Isman, 1999). Limonoids, mono-, di-, sesqui-,
and triterpenoids, coumarins, chromones, lignans,
flavonoids and other phenolics were isolated from its
certain species with wide-ranging uses in ethnomedicine
(Mulholland et al. 2000; Srinivasan et al., 2014). Several
pesticidally active compounds were identified from M.
azedarach L. leaves including ring limonoids (Zhou et
al., 2004). Strong antifeeding activity against Pieris
rapae was referred to melianoninol, melianol,
meliciandiol, meliantriol, vanillic acid, agnillin and
toosendanin from M. azedarach fruits (Wuang et al.,
1994). From its root, 1-methyl acryloyl-3- acetyl-11-
methoxymeliacarpinin and 1-(2-methylpropanoyl)-3-
acetyl-11-methoxymeliacarpinin with significant lethality
on the brime shrimp (Fukyama et al., 2000) and salannal
and meliacarpinin as potent insect antifeedant (Huang et

al., 1996) were isolated. Several other M. azedarach
extracts showed their insecticidal activity as larvicidal,
pupicidal, adulticidal, antiovipositional, antifeedant,
chitin biosynthesis inhibitor, repellent and other effects
(Kamarai et al., 2010; Andrade-Coelho, 2009; Rachokarn
et al., 2008; Prophiro et al, 2008; Nathan et al., 2006;
Nakalani et al., 1995), fungicidal (Capinella et al. 2003
and 2005), antibacterial (Saleem et al., 2002), antiviral
(Bueno et al., 2009 & 2010), acaricidal (Borges et al.,
2003) and antihelminthic activities (Szewezuk et al.,
2006; Abdul Hamid et al., 2012). In preliminary tests that
have been previously done we found the ability of this
plant fruits to kill the mites as mixing 5 gm of its powder
around a plant of sweet corn reducing Cryptostigmata
and Mesostigmata mites’ populations in soil.

So, this work was carried out to evaluate an
isolated compound from its fruits for its pesticidal effects
on certain pests and plant pathogens.

MATERIALS AND METHODS

Reagents and consumables: Lannete (Methomoyl), S-
methyl-N-(methyl carbamoyloxy)thioacetimidate was
obtained from Kafr El-Zayat Company for pesticides,
Egypt. Metalaxyl (Radomil), N-(2,6-dimethylphenyl-N-
methoxyacetyl)-DL-alaninemethylester was obtained
from El-Wataneya Company for pesticides, Egypt. All
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other used chemicals and solvents were purchased from
El-Gomhouria Drug Company, Egypt.

The infra-red (I.R.) spectroscopy measurements
were done using Perkin-Elmer 1430 Ratio recording IR
Spectrophotometer. Ulta-Violet (U.V.) spectroscopy
measurements were carried on Perkin-Elmer Lambada 4B
UV/VIS Spectrophotometer. IR and UV spectroscopy
measurements were carried out in the Central Laboratory
Unit, faculty of Science, Alexandria University,
Alexandria, Egypt.

The NMR spectra were recorded on Varian
Mercury-VX-300 NMR Spectrometer in DMSO-d6 using
tetramethylsilane (TMS) as a standard. EI-Mass spectra
were recorded on a Shimadzu MS-5988 mass
spectrometer at 70 eV. NMR and MS spectroscopy
measurements were done in Micro-analytical Center,
Faculty of Science, Cairo University, Giza, Egypt.

Extraction of plant sample and isolation of the studied
compound: Fruits of Melia azedarach, Meliaceae (280
gm) were collected from Antoniades garden in
Alexandria, Egypt and completely grinded and soaked in
1.0 l of 50% aqueous acetone for three weeks in the dark
at room temperature. The extracted materials were
filtered under vacuum in 0.8 l of brown filtrate. The plant
debris was re-soaked in 0.75 l of 75% aqueous acetone
for further two weeks under the same conditions and
filtered to 0.6 l. The combined filtrates were concentrated
under vacuum to 300 ml containing 37.5 gm oven dried
extract (13.4% of the un-extracted sample). The extracted
materials were fractionated three times with 200 ml of
water saturated n-butanol using a separating funnel. The
organic layers were combined and concentrated using the
rotary evaporator. The concentrate was dried in a petri
dish by air dryer to give bright yellow powder (Fraction I,
6.5 gm, 2.32%). The aqueous layer was partitioned with
chloroform (200 ml, three times) and the organic layers
were combined and concentrated under reduced pressure,
then dried to fraction II (3.2 gm, 1.14%) of dark brown
powder. The aqueous layer was concentrated under
vacuum to give a viscous liquid, which was dried over
sodium hydroxide and phosphorus pentoxide (P2O5) to
fraction III (24.5 gm, 8.75%) of brownish powder.
Fractions I, II and III, were separated with 89.9%
recovery. Fraction I (n-BuOH separated fraction) was
further fractionated as 2 gm was dissolved in 100 ml of
ethanol gradually under warming and then filtered
through a centered glass filter. The ethanol soluble sub-
fraction was evaporated at room temperature and re-
crystallized from ethanol with 80.4 % recovery to
compound 1 (0.232 gm, 0.27% of the un-extracted
sample) as white amorphous powder. The ethanol
insoluble sub-fraction was freed from the solvent and
separated as pale yellow amorphous powder (1.375 gm,
1.6%) of the un-extracted sample) with 96% recovery.
This sub-fraction (0.5 gm) was recrystallized from

methanol to give compound 2 (0.20 gm, 0.64%) of
methanol soluble yellowish white powder and compound
3 (0.28 gm, 0.89%) as methanol insoluble white
amorphous powder. Extraction and isolation procedure is
shown in Figure (1).

Insecticidal Activity: The 4th instar larvae of both cotton
leaf worm, Spodoptra littoralis (Boisid), Lepidoptera and
Culex pipens, Culicidae, Diptera was used. They were
cultured in the breeding sector of Pesticide Chemistry and
Technology Department, Faculty of Agriculture,
Alexandria University, Alexandria, Egypt.

The treated cotton leaf worm, S. littoralis
(Boisid) 4th instar larvae were reared on castor bean
leaves (Eldefrawi et al., 1964). Twenty larvae were
treated in each replicate and three replicates were
considered one treatment. The tested compound was used
at 5, 25, 50, 100, 200, 500, 1000 and 2000 µg/ml using
the leaf dipping technique (Kubo and Nakanishi, 1977).
The castor bean leaves were cut into equivalent circles
2.5 cm in diameter and immersed in the tested solutions
for 30 seconds and dried before introducing to insects in
plastic pots sealed with a piece of cloth and fixed with a
rubber band. The experiment was carried out at 25 2oC
and 70% relative humidity. Control was concurrently
conducted. After 24 and 48 hours exposure, the alive
larval number was counted and mortality percents were
calculated (Abbot, 1925) at each concentration.
Antifeeding activity was revealed by comparing the
average consumed food of each larva in control and
treatment at 5, 25, 50, 100, 200, 500 and 1000 µg/ml,
determining the percentage of feeding inhibition
according to the following formula (Abivandl and Benz,
1984). The obtained results were compared with
methomyl (lanette) as a standard insecticide.

% FI= 100  (C-T)  C
FI, feeding inhibition; C, consumed food of control larva;
T, consumed food of treated larva

The treated larvae of Culex pipens were treated
in water at concentrations of 5, 10, 50, 100, 200, 500,
1000 and 2000 µg/ml of the isolated compound. Sixty
larvae of each treatment were divided in three replicates.
Number of alive larvae was distinguished from dead and
mortality percent was calculated after 1, 2 and 4 days
exposure (Abbot, 1925). Another population was exposed
for 5 days to the isolated compound for checking its
effect on pupation. Treated larvae were noticed and
pupation percents were calculated comparing with control
at concentrations of 10, 50, 100, 200, 500, 1000 and 1500
µg/ml. Lanette (Methomoyl), S-methyl-N-
(methylcarbamoyloxy) thioacetimidate was used as
comparative insecticide.

Fungicidal Activity: Measurements were carried out by
using radial growth test (poison food technique)
according to Torgeson (1967). A definite volume of the
well-known Czapek-Dox medium (12 ml) containing
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agar (4.5 gm/100 ml water) was sterilized in conical
flasks. Citrate-Phosphate buffer solution (3 ml) was
autoclaved separately; both solutions were mixed in a
sterile conical flask. The tested compounds (7-(3’-furyl)-
benzo [3,4-c]-7H-oxol-2-one and the standard fungicide)
were dissolved in dimethyl-sulfoxide (DMSO) and finally
added to be 1, 10, 50, 100, 200 and 500µg/ml of the
poisoned fungal growth medium. The contents of each
flask (36 ml) were distributed in three sterilized Petri-
dishes and considered as one treatment. All additions
were done under aseptic conditions. After solidification,
the inoculum disc (7 mm in diameter) of each tested
fungus was located in the center of the dish. Control in
the presence of the calculated volume of
dimethylsulfoxide only to be 1 % as its final
concentration was concurrently conducted. The results
were recorded by measuring the diameter of the hyphal
growth at different times and the inhibition percent of the
hyphal growth were calculated (Topps and Wain, 1957).
EC50 (the effective concentration caused 50% inhibition
in the hyphal growth) were determined in g/ml for each
compound and fungus. The obtained results were
compared with Metalaxyl (Radomil), N-(2,6-
dimethylphenyl-N-methoxyacetyl)-DL-
alaninemethylester as a standard fungicide. Data were
analyzed using probit analysis according to Finney
(1971).

RESULTS AND DISCUSSION

Identification of the isolated compound: 1H NMR
spectrum indicated the aromatic protons at  7.2-7.6
region. The integration explained 1: 3: 1: 2 protons. From
the chemical shift, the aromatic benzene ring is
substituted with an electron donating group. Substituted
furyl moiety distributed its protons peaks at  7.21 (1H,
dd, C4-H, J= 5.4, 3.1, 3.8 Hz), 7.3 (1H, d, C2-H, J= 1.9
Hz) and 7.6 (1H, d, C5-H, J= 7.7 Hz), respectively. Their
multiplicity was referred to their coupling each other and
differences in their chemical shift are owed to their
position to the heteroaromatic oxygen atom. Benzofuran
ring differently distributed its protons peaks as a function
of their position to the lactonized carbonyl group in
furanone moiety. C7-H proton gave its peak at  7.27
(1H, d, C7-H, J= 3.9 Hz) due to coupling with C6-H
proton. Protons of C3, C5 and C6 carbons were differently
affected with C4-OH distributing their peaks at  7.28
(1H, t, C5-H, J= 6.5, 3.1 Hz) due to ortho coupling with
C6-H proton and meta coupling with C3-H proton, 7.36
(1H, t, C6-H, J= 6.9, 7.6 Hz) and 7.7 (1H, d, C3-H, J=
7.65 Hz). C5-H peak was up-field shifted to both C3-H
and C6-H protons because of their ortho position to the
hydroxyl group. C3-H appeared down field to C6-H by the
lactonized carbonyl group.

13C NMR spectrum, C-H carbons gave their
signals at different chemical shifts due to their positions.
While C-7 gave its signal at 127.1 ppm, both C-3 and C-
4’ superimposed at 128.3 ppm and C-5 superimposed
with C-2’ at 128.7 ppm. C-5’ and C-6 gave their signals
at 128.8 and 131.3 ppm, respectively. Non substituted
carbons (C-8 and C-9) arranged their signals at 137.6 and
136.1 ppm referring to different effect of the carbonyl
group on each of them. The other non-substituted C-3’
was shifted to 175.8 ppm due to the conjugation with
oxygen non shared electrons with the double bond.
However C4-OH gave its signal at 177.9 ppm, C-2
showed its signal at 185.9 ppm (lactonized carbony
group).

C-H COSY spectrum helped and ensured the
identification and correlation between carbon and
hydrogen as it explained C-5 connection to both C-3 and
C-6 carbons, while C-6 was connected to C-5 only
emphasizing their peaks multiplicity. C-7 carbon is
connected to C-6 carbon in the benzofuran-2-one ring.
Coupling among C-2’, C-4’ and C-5’ was noticed
explaining their proton multiplicity.

Mass spectrum showed the parent molecular ion
at m/z 216 (21.7%). It was fragmented through fission of
the hetero-aromatic rings to m/z 184 (32.7%) fragment,
which loses C4H3

+ ion at m/z 51 (12.8%) to m/z 133
fragment that subsequently loses CO to 105 m/z (15.2%)
fragment. The molecular ion de-protonated to m/z 215
fragment that was fragmented around the carbonyl group
to fragments at m/z 67 (7.5%), 95 (35.3%) and 120
(0.9%) that loses CO to m/z 92 (54.0%) and 91 (7.5%),
which was subjected to phenyl ring fission to give m/z 78
(19.0%), 65 (7.5%) and 54 (6.6%) fragments,
respectively by losing one, two or three CH+ ions. The
molecular ion may also be fragmented through the furan-
2-one ring fission to m/z 172 fragment that gave
hydroxy-tropilium ion at m/z 108, which loses the
hydroxyl group to m/z 91 (11.9%) fragment. The m/z 59
(100%) may be due to +CH2-COOH ion through
benzofuran-2-one ring fission. The illustrated
fragmentation pathways are briefly presented in Figure
(2).

Qualitatively the structure was ascertained
through UV and IR spectroscopy as follows:

Ultra–Violet (UV) spectroscopy measurements,
Electron absorption spectra of the isolated compound
were characterized by several maxima stretching from
227-238 nm (log = 2.05-2.08) since conjugation of
phenyl ring with the carbonyl group in the furan-2-one
ring. It also contains non-shared electron pairs of oxygen
atom. Their spectra were identical with two maxima: K-
bands due to  -* transition because of high
conjugation degree and high extinction coefficient and R-
bands in 282-293 nm regions ((log = 0.52-0.92) due to n
-* transition at longer wavelength because of non-
shared electrons and conjugation between CO and –O- in
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furan-2-one moiety. Besides -* transition at 198-208
nm, n-* transition absorbed at 260-271 nm. Presence of
a chromophoric group (CO) attached to aromatic ring
results in B-bands at longer wavelength.

Infra-red (IR) spectroscopy spectrum ensured
the isolated compound finger print and functional groups
with the strong discriminatory band at 1742-1728 cm-1

for the carbonyl group and the band at 1691-1559 cm-1

indicated its conjugation with the phenyl ring as well as
the band at 1485cm-1 explained its lactonized structure.
Some spectral data are shown in (Table 1).

From the previous mentioned results, the
isolated compound was identified as 7-(3’-furyl)-
benzo[3,4-c]-7H-oxol-2-one (Figure 3). This result goes
with Dambrosio and Guerriero (2002) and Nakatani et al.
(1998) as they proved the presence of the same skeletal
structure and they isolated some limonoids other than our
identified derivative from the roots of M. azedarach.

Insecticidal effects: The isolated compound exhibited
moderate lethal effects on the treated S. littoralis 4th

larval instar with dramatically increased mortality percent
to 20.3 and 28.6 % after 24 and 48 hours at 200-2000
µg/ml concentration range comparing with the used

standard insecticide, which caused mortality increased
with increasing the tested concentrations reaching
complete killing the treated population at 200 µg/ml
(Table 2). It reduced the treated larvae palatability to the
used castor leaves increasingly with increasing the tested
concentrations. The average consumed food for each
larva was ranged from 81.8 % to 25.2% of the value of
the untreated larva with effective concentration of 50%
equaled 49.3 µg/ml after 24 hours exposure, while the
antifeeding effect was decreased to 81.7% - 43.1% range
of the untreated larva value achieving 315 µg/ml EC50

value after 48 hours, which may due to decreasing the
palatability of the castor leaves to both treated and un-
treated larvae (Table 3). So, the compound 7-(3’-furyl)-4-
hydroxybenzo[3,4-c]-7H-oxol-2-one maybe active as
antifeedant more than as lethal compound in agreement
with Wuang et al. (1994), who reported the antifeeding
effect of M. azedarach fruits, while the roots and bark
extracts were lethal to S. littoralis and S. exigwa at high
doses only (Srivastava and Srivastava, 1996). The
resulted insecticidal activity against S. littoralis may be
referred to inhibition of carboxylesterase and glutathione-
s-transferase (Rachokarn et al., 2008).

Table 1. Identification of the isolated compound, 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one

IR spectrum
NMR sectrum* Ms spectrum

(m/z) **Assignment Wave number
(cm-1)

Ar. C-H Str 3055-3026 1H NMR spectrum,  7.21 (1H, dd, C4-H, J= 5.4,
3.1, 3.8 Hz), 7.3 (1H, d, C2-H, J= 1.9 Hz), 7.6
(1H, d, C5-H, J= 7.7 Hz), 7.27 (1H, d, C7-H, J=
3.9 Hz), 7.28 (1H, t, C5-H, J= 6.5, 3.1 Hz), 7.36
(1H, t, C6-H, J= 6.9, 7.6 Hz), 7.7 (1H, d, C3-H, J=
7.65 Hz).
13C NMR spectrum, C-2 (185.9), C-3 (128.3),
C4-OH (177.9), C-5 (128.7), C-6 (131.3), C-7
(127.1), C-8 (137.6), C-9 (136.1), C-2’ (128.7),
C-3’ (175.8), C-4’ (128.3), C-5’ (128.8)

216 (M+)
(21.7**), 184

(32.7), 124 (96.5),
120 (0.9), 119

(9.2), 105 (15.2),
95 (35.3), 92

(54.0), 91 (11.9),
78 (19.0), 67 (7.5),
65 (7.5), 54 (6.6),
51 (12.8), 59 (100)

Ar. C-H (IP) bending 1272-1070
Ar. C-C Str 1691-1581
Ar. C=C Str 1581-1559
C-H (OOP) bending 808-653
C=O Str. (s, St) 1742-1728
Conjugated C=O 1691-1559
Lactonized C-O 1485
O-H (IP) bending 1400-1300
Free O-H Str (Br.) 3450
Str, stretching; IP, in plane; OOP, out of plane; s, sharp; St, strong; Br, broad band, * s, singlet; d, doublet; t, triplet; ( ), chemical
shift in ppm; ** (  ), % relative abundance

Although the isolated compound was less
effective against the treated C. pipens 4th larval instar
than the used standard insecticide in its lethal activity, it
caused mortality percents as a function of the tested
concentration and the exposure time to the tested
compound. Its mortal effect was increased systematically
to 54.5, 60.3 and 71.6 mortality percents within the used
concentration range with lethal concentration of 50%
treated population (LC50) equaled 1276, 934 and 257
µg/ml after 1, 2 and 4 days exposure, respectively (Table
4). On the other hand, after continuous five consecutive
days exposure, the tested compound affected the pupation
of the treated C. pipens larvae systematically with

increasing the tested concentration to 7.17% of control at
1000 µg/ml followed by complete stopping pupation of
the treated population at 1500 µg/ml with 148.7 µg/ml
EC50 value (Table 5). These results agreed with Prophiro
et al. (2008) as they reported the mortal effect of M.
azedarach leaf extract against Aedes egyptii (Diptra,
Culicidae) after 24 and 48 hours as well as its pupicidal
activity against A. egyptii was exhibited by Nathan et al.
(2006).

Fungicidal activity: The isolated compound differently
affected the hyphal growth of some plant pathogenic
fungi comparing with the standard fungicide, metalaxyl.
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Table 2. Mortality effects of the compound 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one on Spodoptera littoralis.

Compound
Time
(hrs)

Mortality percents at different concentrations (µg/ml)
0 5 25 50 100 200 500 1000 2000

Methomyl
(Lannete)

24 0 0
56.2±

2.1
69.3±

3.4
80.5±

2.4
100

48 0 0
65.3±

2.3
75.1±

2.6
90.2±

4.1
100

The isolated
compound

24 0 0 0 0 0
5.2±
1.2

5.9±
1.8

10.6±
2.1

20.3±
3.2

48 0 0 0 0 0
5.6±
0.9

10.9±
1.5

20.7±
3.1

28.6±
35

Data are shown as mortality percents ± SD.

Table 3. Anti-feeding effect of the compound 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one on Spodoptera littoralis.

T
im

e
(h

rs
) Average consumed food of each larva (gm  10 –4 ) EC50

95% CL
Slope ±

SE 2

0 5 25 50 100 200 500 1000

24
210.6±

12.3
170.2±10.3

120.0
± 8.7

98.2
± 9.2

74.0
± 6.7

62.9
± 2.9

58.9
± 4.2

53.0
± 5.1

49.3
34.3 –70.3

0.67 ±
0.005

8.2

48
88.4
± 6.7

72.2
± 5.6

59.9
± 4.5

54.1
± 3.2

50.0
± 4.8

47.1
± 2.1

42.3
± 3.4

38.1
± 2.3

315
174 –582

0.44 ±
0.005

1.3

Data are averages of three replicates ± SD.

Table 4. Lethal effect of the compound 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one on Culex pipens larvae

Comp. D
ay Mortality% at different concentrations (µg/ml) LC50

95% CL
Slope
± SE 2

0 5 10 50 100 200 500 1000 2000

Lanette 1 0
63.7
±0.6

71.7
±2.1

90.7
±1.2

100 < 5.0

T
he

 is
ol

at
ed

co
m

po
un

d 1 0 0.0
5.4

±0.4
12.2
±0.9

19.5
±2.5

28.9
±1.0

33.9
±0.9

47.3
±2.4

54.5
±3.4

1276
863-1901

0.83±
0.006

4.2

2 0 0.0
12.8
±0.9

17.2
±1.0

22.8
±0.9

31.6
±2.9

38.9
±1.0

51.7
±1.7

60.3
±1.7

934
632-1390

0.75±
0.005

10

4 0
6.6

±1.8
30.0
±1.7

34.4
±1.0

38.3
±1.7

46.8
±1.4

54.1
±1.3

65.0
±1.7

71.6
±1.6

257
179-369

0.61±
0.003

13

Mortality percents are averages of three replicates ± SD.

Table 5. Effect of the compound 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one on Culex pipens larvae pupation.

Pupation% at different concentrations (µg/ml) EC50

(95%CL)
Slope±

SE 2

0 10 50 100 200 500 1000 1500

100 100
79.67±

1.53
65.63±

2.52
33.67±

1.15
20.33±

0.58
7.17±
0.76

0.0
148.7

(128.5 – 172)
1.97±0.02 9.05

Data are represented as averages of three replicates after 5 days exposure.

Against Rhizoctonia solani, it was not significantly
different from the standard fungicide in its effect
although they exhibited 443 and 234 µg/ml EC50 values,
respectively after 2 days exposure. It was less effective
on Macrofomina phaseoli with EC50 values equaled >
1000 µg/ml after 2 and 4 days exposure. The isolated
compound, 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-
2-one inhibited the hyphal growth of the fungus, Pythium
debarianum exhibiting EC50 values of 608, 466 and 560
µg/ml after 2, 4 and 6 days exposure, respectively with

no significance between either the exposure times or the
used standard fungicide with EC50 values of 596, 334 and
355 µg/ml after 2, 4 and 6 days exposure respectively.
While Fusarium calmorum was affected with the isolated
compound after 2 days exposure more that after 4 and 6
days exposure, there was no significant difference
between the last two exposure times. It was less effective
than the standard fungicide with EC50 values of 292 and
131µg/ml, respectively after 6 days exposure (Table 6).
These results are in agreement with Capinella et al. (2003
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and 2005) who found the fungicidal activity of seeds and
kernels of M. azedarach against F. solani, F. oxysporum

and Aspergillus flavus.

Table 6. Fungicidal effect of the compound, 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one; shown as EC50 values

2Slope± SE95%C.LEC50Tested compoundDaysTreated fungus
4.30.97 ± 0.012323 - 609443The isolated compound

2Rhizoctonia solani
1.40.78 ± 0.012156-354234Metalaxyl (Redomil)

> 1000The isolated compound
2Macrofomina phaseoli 1.00.84 ± 0.012152 - 323221Metalaxyl (Redomil)

> 1000The isolated compound
4

1.60.78 ± 0.016135 - 243175Metalaxyl (Redomil)
2.51.14 ± 0.017449 - 826608The isolated compound

2

Pythium debarianum

3.61.32 ± 0.020423 - 759596Metalaxyl (Redomil)
9.31.15 ±0.015354 - 613466The isolated compound

4
1.60.68± 0.012196 - 579334Metalaxyl (Redomil)
1.50.98 ± 0.013399 - 789560The isolated compound

6
2.50.86 ±0.018190 - 502355Metalaxyl (Redomil)
3.21.27 ±0.012107- 171136The isolated compound

2

Fusarium calmorum
-Metalaxyl (Redomil)

4.91.08 ± 0.013247 - 419321The isolated compound
4

-Metalaxyl (Redomil)
1.51.29 ±0.015234 - 365292The isolated compound

6
1.30.47±0.01075 - 233131Metalaxyl (Redomil)

Metalaxyl (Redomil), N-(2,6-dimethylphenyl-N-methoxyacetyl)-DL-alaninemethylester 2 is Chi2

Figure 1. Extraction and isolation of 7-(3’-furyl)-benzo[3,4-c]-7H-oxol-2-one (3) from of M. azedarach L fruits
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Figure 2. Fragmentation pathways of the isolated 7-(3’-furyl)-4-hydroxybenzo[3,4-c]-7H-oxol-2-one
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Figure 3.The chemical structure of 7-(3’-furyl)-4-
hydroxybenzo[3,4-c]-7H-oxol-2-one
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