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ABSTRACT

INTRODUCTION

The cotton leafworm, Spodoprera
litoralis (Boisd.) is considered one of the
major economic Lepidopterous leaf — foeder
of cotton as well as many field and vegetable
crops in Egypt. The intensive and current
application of chemical insecticides to control
this pest led to development of resistance, (El
Guindy, ef al., 1982; Issa et al,, 1984/1985; I
Sayed and Sammour, 1988/1989; Radwan er
al., 1991/1992)

One of the suggested solution for
resistant problem was to use synergists in
combination with insecticides. Howover,
synergists are of practical importance for
increasing the efficiency of insecticides and
mcreasing the spectrum of activity. Besides

they might restore the activity of an insecticide
against resistant strains of insects. Also, it is
more economical to use synergists with
insecticide than wusing insecticide alone
{Roberts, ef al, 1972). In addition minimizing
the active ingredient of insecticide when
mixed with synergists which led to lowering
environmental pollution. Reviewing the litte-
ratures, high efficiency of combinations of
insecticides with synergists have been repor-
ted for the control of several insect species
which have developed resistance to insecti-
cide, such as Musca domistica_(Famham,
1973), Culex pipiens fatigans (Ranasinghe and
Georghiou, 1979), Heliothis virescens and
Spodoptera littoralis (Boisd.} (El-Sebag, 1978
and Riskallah, 1984).
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The present work is concerned with
the synthesis of fused-skeleton, bicyclic, par-
tially satwrated iseindoles, pyrimidin-2-ones
and pyrimidin-2 4-diones containing an unsa-
turated and/or saturated carbocycle,

Other objects in the present study are:
(1) assessing the bioactivity of three of these
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compounds on some biological aspects of the
cotton leafworm. (2) investigating the effect of
these compounds as a synergists when com-
bined with the OP profenofos againstlarval
stage of the cotton leafwarm, Spodeptera
littoralis (Boisd.).

MATERiAL AND METHOD

1- Rearing of Spodoptera littoralis (Boisd.):
The cotton leafwarm, Spodoptera
littoralis (Boisd.). was reared under constant
condition of 25 +2 °C and 65 +5 % R.H. using
the technique described by Ibrahim © (1974).
2- Material used:-
a- Three new compounds were synthesized
as follow:
- The frist compound: (2-chlorophe-

nyl)}-3a,4,7,7a-tetra  hydroiso indol-
1,3-dione
Ha
Hbr,,v He 9 cl

Synthesis of the first compound:

The compound was synthesized
according to Bernath, ef al., (1985) technique
where a mixture of cis-1,2,3,6-tetrahydro-
phthalic anhydride 1 (0.3 gm, 2 mmole) and
the appropriate o-chloroaniline in glacial
acetic acid (10ml) was refluxed for (2-3
hours). After cooling, the solid fortned was
filtered off and crystallized from ethanol to
give the 2-(2-chlorophenyl)-3a,4,7,7a-tetra
hydroisoindol-1,3-dione 2 as white crystals.

- The second compound: 5,6-dibromo-2-
(2,5-dichloro- phenyl-hexahydroisoindol-
1,3-diones. '

Synthesis of the second compound:

The compound was synthesized
according to Henbest, (1963) and Creve, ef al.,
1956) technique where Bromine (176 mg,
1.1mmole) in carbon tetrachloride was added
drop wiscly to a solution of 2-(2,5-dichloro-
phenyl)-3a,4,7, 7a-tetrahydroiso indol-1.3-
dione 3 (Im mole) in carbon tetrachloride with
stirring in ice bath at -5°C for 2 hours . The
reaction mixture was stirred for 3-4 hours at
room temperature and the solid formed was
fitered off and crystallized from benzene /
MeOH to give 3,6-dibromo-2-(2,5-dichloro-
phenyl)-hexahydroisoindol-1,3-diones 4 as
white crystals.

-The third compound: 3-[2,4-dinitrophenyl}-4-
hydroxy-3.4,5,8-tetrahydroquinazolin-2{1H)
-one. this compound is usedas a syncrgist .

Q,N

CH
Y s

\/\N/“\\._O
H
Synthesis of the third compound:

The compound was synthesized
according to West, ef al. (1994) technique
where a mixture of 2-phenylsulphonyloxy-
3a.4,7, 7a-tetrahydroisoindoi-1,3-dione 3 (0.5
gn, 1.6 mmoleland the 2.4-dinitrophenyl
hydrazine (3.2 mm- ole)in glacial acetic acid
(10 ml)in presence of anhydrous sodium
acetate (0.13 gm, 1.6mmole) was refluxed for
2 hours. After cooling, the solid formed was
filtered off and crystaliized from ethanol to
give 32 4-dinitrophenylamino)-4-hydroxy-3,
4, 5, 8-tetrahydroquin-azolin-2 (1H)-one 6 as
yellow crystals .

b- The organophosphate insecticide, profeno-
fos {curacron 72%) .
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3. Bioassy testes:

The castor-oil leaves were dipped for
about 20 seconds in each tested solution
(different concentrations). Then these leaves
after natural drying were offered to the 2nd
instar in the first experiment and 4th instar
Spodoptera littoralis (Boisd.) larvae in the
second experiment.

4- Experimental bioassays:

The experiments were divided into
two parts:

a- The first part to evaluate the efficacy of
the three synthetic compounds at four
concentrations 2000, 3000, 4000 and
5000 ppm of active ingredient. These
concentrations were prepated for each
compounds by dissolving 0.3, 045, 0.6
and 0.75 mg respectively in lcc. DMF +
Icc. acetone then added to water sus-
pension material (sisi 6) according to the
concentration required. The efficacy of
the three compounds were determined
according to the larval mortality percen-
tage and the average weight of survival
larvae per replicate, and the percentage of
reduction of larval weight.

b- The second part to study, includes the
synergistic action of the compound (No.3)
when mixed with profenofos at four
ratios, 1<1000:100) 2-(500:100) 3-
(50:100) 4- (10:100).

S- For studying the bioactivity on diffe-
rent biological aspects, the following
procedures were followed:

a- Three replicates of ten 2nd or 4th
instar S./ittoralis (Boisd.) larvac cach
into a glass vials covered at the top
with muslin sheats kept in position by
rubber bands.

b- The larvae were allowed to feed on

c- Mortality were recorded after 24, 48
hours .

d- Before mtroducing the larvac to
treated food, they were starved for 2
“hours in order to obtain rapid simu-
Itaneous ingestion of the offered food.

¢- The control tests were conducted
using castor-oil leaves dipped in
water *DMF + acetone suspensing
matenal and left to dry .

f- The experiments were carried out
under laboratory conditions of
25+2°Cand 65+ 5 % RH.

6- Statistical analysis:

a- The obtained data were corrected for
natural mortality according to the formula
of Abbott,(1925) .

b- The biological paramecters of treaiad larval
instar were recorded as larval mortality
percentage, larval weight and the per-
centage of reduction of larval weights .

c- Data of Lesp values at 5 % confidence
limits and slopes of regres:ion lines were
represented and interpreted using probit
analysis statistical method of Litchfield
and willcoxon, (1949)

d- The Joint toxicity of the chemical mixture
was expressed as the co-toxicity coeffi-
cient of mixture estimated according to
the equation of Sun and Johnson, (1960),
who introduced simple method for calcu-
lation of Joint toxicity of various mix-
tures. Basc line toxicity data obtained
from mortality regression lines and the
toxicity index, Sun, (1950) for the new
compound mixturcs with profenofos were
calculated and used to compare the
relative toxicity of the four mixtures after
24 and 48 hours. To evaluate the effect of
the different combinations of insecticide
profenofos and the four mixres, the

the freated castor-oil leaves for a following equation used:
period of 24 hours, then after treat-  Syneryistic ratio =
ment the surviving larvae were alio- Lcs of insecticide alone
wed to fed on clean untreated castor-  § CFincacticide + Syniergist
oil Jeaves .

RESULTS AND DISCUSSION

I- Observation on the action of the new
tested compounds on some biclogical
aspects of cotton leafworm:

During this work, the following

Observation were recorded in Tables (1, 2 and

3).

1- Observational results indicated that, these
compounds induced some toxicity against
Spodoprera littoralis (Boisd)) larvae. 1t is
evident ikat compound number 3 was the
most efficient at the concentrations 4000,
5000 ppm, where the percent mortality
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3-

after 6 days from treatment were 36.7 and
477 % respectively, followed descen-
dingly by compound number 2 and 1.
where the mortality percent was 30 and
23.3% at concentration 5000 ppm respec-
trvely. '

Also, it was noticed that, weight of larvae
fed on treated leaves with the three com-
pounds were much lower than those
exposed to untreated leaves,

The higher reduction in weights by gram
per replicate of larvae in treatmats of
compound 3 as relative to the control
were 0.46, 0.48, 0.482 and 0.535 gm at

Annals Of Agric. Sc., Moshtohor, Vol. 47(3), 2009

concentrations 2000, 3000, 4000 and
5000 ppm, respectively, recording reduc-
tion percentages of 83.6, 87.3, 87.6 and
97.3%, respectively. While in the case of
the two other compounds, the percentages
of reduction were less than the compound
number 3, (Table 1).

Observational results in Table 2, obtained
after § days froin treatment revealed that
percentages of mortalities increased by
the increase of roncentrations of the new
compounds tested, specially the third
compound 3.

Tabie (1): Effect of 3 new compounds (Ne. 1, 2 and 3) Spodoprera littoralis . 2™ instar

MeanSD

zht after 6 days post-treatnrent.

| Reduction in

No. of larvae
Fer replicate

_'Weigh-:t of survival |
larvae per
replicate

larval weights
per replicate

8.0+1.63
7.0+1.63
9.0+0.82
7.7£0.47

0.28+0.13
0.2140.05
0.50+0.13
0.3440 .06

027
(.34
0.05
0.21

8.33£1.25
7.33+1.7

3.0£0.82

7.0£2.16

G.56x0.1
0.33£0.15
0.33+£0.33
0.18+0.07

0.01
0.22
022
0.37

7.3+0.47
7.3%1.2
6.3x1.7
53425

3000
4000
5000

0.09+£0.007

0.07£0.016
0.068 +0.017
0.015+0014

0.4%
0.48

Also, the same behavior was noticed,
where the higher reduction in weights by
gram per replicate of these larvae in
treatment of compound 3 as relative to the
control were 1.04, 1.1, 1.08 and 1.22 at
concentrations 2000, 3000, 4000 and
5000 ppm, respectively recording per-
centages of reduction reached 81.9, 86.6,
88.0 and 96.1% respectively, and was
followed by compound 2 .

Data in Table 3 showed similar results
after 12 days from treatment to those

. obtained in Tables 1, 2. Where the

percentages of mortalities increased by
the mcrease of concentrations of new
compounds used, specially the third one,
compound 3 .

7-

likewise, the larval treatment with the
three tested compounds at the concen-
trations of 2000, 3000, 4000 and 5000
ppm, reduced the larval weight. The third
compound 3 was the most suppressive
one on the larval weight, where the
averaged weight of survived larvae per
replicate was 127, 0.57, 05 and 024
gram for larvae treated with 2000, 3000,
4000 and 5500 ppm, respectively, as
compared to 2.67 gram larval weight of
the check, whereas the first and sccond
compounds came next and induced rela-
tively less decrease of the larval weight .

The higher percentages of reduction in
weight by gram per replicate of these
larvae, as compared with the control, were
524, 78.7, 813 and 91.0 % (for com-
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pound 3) at the same tested concentrations

{Table 3) .

9- So, according to the decreasing order of
toxicity and the percentages of reduction

the first in tist for its

ong {2} .

in weight, the third compound (3) became

determental effects and was followed by
the first (1) compound then the second

Table (2): Effect of the 3 new compounds(No. 1, 2 and 3) Spodoptera littoralis . 2™ instar
Larvae survival and reduction in larval weight afier 8 days posi-treatment.

o g: Mean+SD E = .Mhem;:!:SD - Reductio.n in | 'g
E | o | Nooflarvae | F | oBuO SUVIVAL| larval weights | 3
o g8 Per replicate § arv:le per per replicate E
) replcate
i 2000 8.0+1.63 20 0.73£0.26 0.5 394
1 | 3000 6.67+1.25 313 061014 0.67 528
§ 4000 9.040.82 10 1.674:0.52 0.4 —
5000 7.7+0.47 23.3 1.3%0.16 0.03 —
, | 2000 8.33+1.25 16.7 0.966+0.17 0.3 23.9
= 1 3000 70£2.16 30 0.77+0.4 0.5 394
4000 8.0+0.82 20 0.73+0.09 0.54 425
5000 6.67+1.88 33.3 0.57£0.26 0.7 55.1
2000 7.3+0.17 26.7 0.23+0.05 1.04 81.9
3 | 3000 7.0:£0.82 30 0.17+£0.02 1.1 86.6
= | 4000 5.33+2.49 46.7 0.19+0.09 1.08 85.0
5000 3.33+1.7 66.7 0.050.03 122 96.1
Control 7.3+] 25 26.7 1.27+0.12

Table (3): Effect of the 3 new compounds(No. 1, 2 and 3) Spodoptera littoralis . 2™ instar

Larvae survival an

No. of larvae
Per replicate

d reduction in larval weip

Weight of survival
larvae per
replicate

larval weights
per replicate

8.0:1.41
6.0+0.82
8.5+0.5
7.5%0.5

3.03:04

234095
2.5+02
3.0+0.1

0.36
0.37
0.17
0.33

8.0:0.82
6.67+2.62
7.3+0.47
6.342.35

23:0.24
217087
2.4+0.37
1.7740.6

0.37
0.5
0.27
09

1.0£0.0
6.3+0.94
5334249
3.33x1.69

1.2740.34
0.57+0.21
0.50£0.29
0.24+0.16

1.4
2.1
2.17
243

05163
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Ii- Synergistic activity of compound 3 in
combination with organophosphate
insecticide, profenofos {curacron 72 %
EC):

The effects of the different concen-
trations of compound (No. 3) as a synergists
on the toxicity of the O.P compound pro-
fenofos to the 4th instar larvae of susceptible
stram of Spodoptera littoralis (Boisd) are
presented in Tables (4, 5). The Co-toxicity
coefficient values demonstrated that the res-
ponse could be similar or synergistic. In the
case of the concentration ratio (1:10) with
{insecticide/synergist), similar action was
recorded after 24 hours from treatment, reco-
rding Co-toxicity coefficient of 100 (Fig. 1,).
In the same time, a slight synergism occurred
with the ratio (1:0.1), F.8=114.78 (Fig. 15). On
the other band, higher degrees of synergism
was noticed with profenofos when mixed at
the ratios (1:5) and (1.0.5) with the compound
3, where the Co-toxicity coefficient were
16033 and 173.93 respectively (Fig. 1, and
I;). These results resemble with those obtai-
ned by Riskallah (1984) who recorded very
slight synergism with some pyrethroid/
synergist combinations against the 4th instar
larvae of the cotton leaf worm. Also, in most
cases insecticide/synergist ratios of (1:1) and
(1:10) were more effective than (10:1). In the
same time, Mostafa, and El-Attal.{1986) indi-
cated that, the combinations of triflumuron
with dettamethrin, methomyl, fenvalerate and
chloropyrifos produced high levels of syner-
gism on the cotton leafworm. Data after 48
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hours from treatment, showed a different
pattermn—recording higher degrees of synergism
in al] tested combinations and antagonism was
never detected . However, in the case of (1:10)
ratio, a-slight synergistic action with pro-
fenofos was achieved (F.S value=105.8). On
the other hand, two fold increase in larval
mortality were noticed when profenofos was
mixed at (1:0.5) and (1: 0.1) ratios, where the
co-toxicity coefficient were 203.6 and 200.4
respectively, (Fig. 2.4). But a high synergism
(F8=167.6) was noticed with profenofos
when was mixed with the compound 3 at the
ratio (1:5), (Fig. 2,). These results look like,
the results obtained by Bielza, Pablo, el
al {2007) who indicaied that Methiocarb
being a much better synergist than forme-
tamate when studied the efficacy of insec-
ticide mixtures of acrinathiin, methiocarb,
formetamate and chloropyrifos by topical
exposure in strains of Faccidentalis. Also,
Guirguis. et al. (1991), showed that citrus oils
could be used as insecticide synergists against
Spodoptera littoralis {(Boisd)) larvae. In the
same time, Makkar and El-Mandarawy,(1996)
revealed that when NaCl was added to Delfin,
the combination gave better results than by
adding glucose, Also, when Delfin-mixed-with
low concentration of glucose was more
effective than that with high concentration.
Finally, from these resulis we can said that,
the compound 3 at low concentrations(1:0.5)
and (1:0.1) ratios could be used as insecticide
synergists when mixed with O.P Compounds
against Spodoptera littoralis (Boisd.) larvae .

Table (4): F.S factor of synergism Toxicity and Co-toxicity coefficieni of profenofos and its
mixtures with a synergist (compound No. 3) after 24 hrs to the cotton

leafworm 4™ mstar larvae

Mixing ratio (ppm)
Ins. Syner.

Co—toxmty
coefficient

100: 1000
(1: 10}
100: 500
(1. 5)
100; 50
(1.0.5)
100: 10
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Table (5); Toxicity and Co-toxicity coefficient of profenofos and its mixtures with a

asynergist alver 48 hrs to the cotton leafworm 4™ instar larvae .

Prof.+syner.

100; 1000

prof.+ syner.
(1: 10)
100: 500
Prof.+syner.
(1:%)

100: 30
(1:0.5)
100: 10

322

2033

16.73

.. . Co-toxicity |
Insecticide Mixing ratio (ppm) Lesp h P coefficient’
Ins, Syner.
(F.S)
Profenofos - 3407 L 245 0.89 -

2.92 0.87

327 } 097

306 | 0.78

T ]
¢ comp.
- o mi? I
& comp. —
8 rmixi
E ]
5+
st 7
§ .
- [
3 o
-! T 1?*7_'_'"?"" b s et bt el
: gy 10 100
10 concentiations gy 100 concentrationg ppm,
eomp & mix 1 afier 24h, comp. & mix 2 aficr 24h.

Fig. (1,): Log. Concentration-probit lines

showing response of 4™ instar
larvae  Spodoptera  littoralis

- (Boisd.) to profenofos and its

mixture with compound 3 at
(1:10) ratio, after 24 krs from
treatment.

Fig. (1,): Log. Concentration-probit lines

showing response of 4" instar
larvse Spodoptera lintoralis
(Boisd.} to profencfos and its
mixture with compound 3 at (1:5)
ratio, after 24 hirs from treatment




Annals Of Agric. Sc., Moshtohor, Vol. 47(3;, 2009

concentrations gipm,

comp. & mix 3after 24h.

1 s
5_.1'{/
7

concantrations .ppm,

comp. & mix 4 after 24h.

Fig. (1): Log. Concentration-probit lines
showing response of 4" instar
larvae  Spodoptera  littoralis
(Boisd.) to profencfos and its
mixture with compound 3 at
(1:0.5) ratio, after 24 hrs from
treatment

Fig. (14): Log. Concentration-probit lines
showing response of 4th instar
larvae  Spodoptera  littoralis
(Boisd.) to profenofos and its
mixture with compound 3 at
{1:0.1) ratio, after 24 hrs from
treatment | '

8 comp.

L! rixd

g - e g N

10 ] 100
concentrations £pm,

comp. & mix 4 after 48h,

® comp.
X mix2

u
o

A

, v,
! //

P
R

-

10 100
concenyations ppnh

comp. & mix 2 after 48h.

Fig. (2.): Log. Concentration-probit lincs
showing response of 4th instar
larvae  Spodoptera  littoralis
(Boisd.) to profenofos and its
mixture with compound 3at
(1:10) ratio, after 48 hrs from
treatment .

Fig. (2y): Log. Concentration-probii lines
showing response of 4th instar
larvae  Spodoptera  littoralis
(Boisd.) to profenofos and its
mixture with compound 3at (1:5)
ratio, after 48 hrs from treatment.
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T,
4—1‘/ .
Nl .

~comp. & mix 3 after 46h.

Tr

10 100
CONGAMMIZdons HKm,

cormp. & mix 4 after 48h,

Fig. (2): Log. Concentration-probit kines
showing response of 4th instar
larvae Spodoptera littoralis
(Boisd.) to profenofos and its
mixture with compound 3 at
(1:0.5) ratio, after 48 hrs from
treatment .

Fig. (24): Log. Concentration-probit lines
showing response of 4th instar
larvae  Spodoptere  littoralis
(Boisd.) to profenofos aad its
mixture with compound 3 at
(1:0.1) ratio, after 48 hrs from
treatment .
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