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Abstract: Several  imidazole  and  oxazole  derivatives proved some useful effects against agricultural pests.
This study aimed at testing fungicidal, insecticidal and phytocidal activities of some imidazolidine and
oxazolone derivatives. Three imidazolidine and two oxazolone derivatives were prepared and spectroscopically
identified. Their in vitro fungicidal effects were evaluated against Fusarium calmorum, Pythium debarianum,
Rhizoctonia solani and Macrofomina phaseoli, comparing with metalaxyl standard fungicide. Their phytocidal
effects were tested on both narrow-leaf and broad-leaf plants versus metribuzin standard herbicide. Mortality
and feeding inhibition effects of them were examined on 4 Spodoptera littoralis Boisd larval instar. Fungitoxicth

effects were a function of both the tested compound and treated fungus. P. debarianum was the most sensitive
and  the  derivative,  5,5-diphenylimidazolidin-2-thione-4-one  (3)  was  the  most  active  against the tested
fungi. Phytocidal  effects also differed due to structure differences. Shoot growth was inhibited more than
seed-germination process and most of compounds were more active against narrow-leaf plant. Compound 3
exhibited the strongest  effect  with  EC  values  of  25.2  and 35.6 µg/ml on root and shoot of T. aestivum50

comparing with 53.6 and 60.6 µg/ml of the standard herbicide. Low mortality was  exhibited on S. littoralis
larvae. The derivative, 5,5-diphenyl imidazolidin-2,4-dione (2) achieved LC  value of 867.3 µg/ml and inhibited50

feeding with EC  of 31.78 µg/ml. These findings revealed the prepared derivatives as fungitoxic and phytotoxic50

active compounds. The structure, 5,5-diphenylimidazolidin-2-thione-4-one (3) was the most suitable exceeding
the used standard pesticides in some cases. It might be useful after suitable formulation in controlling plant
pathogenic fungi in integrated management programs.
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INTRODUCTION Based  on  the  mentioned  activities,  three  other

Several nitrogen-containing heterocycles as triazole, 2,4-dione,   5,5-diphenylimidazolidin-2,4-dione   and   5,5-
benzimidazole, pyrazole and benzotriazole as well as their diphenylimidazol idin-2-thione-4-one and two oxazolone
nitro derivatives showed activites against weeds, fungi, derivatives:     4-Benzylidine-2-methyloxazol-5-one     and
insects and other pests [1-3]. Several imidazolidine and 4-Benzylidine-2-phenyloxazol-5-one were prepared and
oxazolone derivatives are proved as insecticides such as tested for their fungicidal effects against Fusarium
imidazolidin-2-one and imidaclopride; herbicides as calmorum; Pythium debarianum and Rhizoctonia solani
imazamethabenz-methyl and oxadiargyl and fungicides as that are causing welt and damping-off diseases in tomato
iprodione that controlled the brown patch (Rhizoctonia and cotton and against Macrofomina phaseoli, which
solani Kuehn) [4]. Great fungitoxic effect was exhibited by causes  charcoal  rot  of  bean,  winter  rape and other
imidazole derivatives that posses an electron-attracting crops comparing with metalaxyl, N-(2,6-dimethylphenyl-N-
moiety  substituted  on  the imine nitrogen atom [5]. methoxyacetyl)-DL-alaninemethylester (6) as a standard
Oxazol-5-ones  inhibit the activity of tyrosinase  enzyme fungicide. Phytocidal effects were determined as
with a  maximum  inhibition  by  the  derivative  which inhibition of germination and seedling growth by seed
bears a cinnamoyl residue at C-4 of oxazolone moiety [6]. treatment.  Inhibition  of  root  and  shoot  systems of
Some prepared 3,4-diaryloxazolones showed inhibition of wheat (Triticum aestivum) and squash (Cucurbita pepo)
cyclooxygenase-2 (COX-2), in vivo anti-inflammatory and seedlings  was  also  studied  comparing  with  sencor
excellent activities of arthritis and hyperalgesia [7]. (Metribuzin), (4-amino-6-tert.butyl-4,5-dihydro-3-

derivatives  of  imidazolidine:  5,5-dimethylimidazolidin-
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methylthio-1,2,4-triazin-5-one) (7) as a standard herbicide. one liter flask with subsequent added 200 ml of 30%
Their insecticidal effects were also evaluated on the 4 aqueous  potassium  cyanide.  The  yield  was separatedth

instar of cotton leaf worm, Spodoptera littoralis Boisd. as the upper layer. Another fraction was extracted with

MATERIALS AND METHODS sodium sulfate to 62.5 gm (73%) as a clear yellow liquid.

All chemicals and solvents were purchased from mixed with 42.5 gm (0.5 mole) of acetone cyanohydrin in
Algomhuria company for drugs and chemical industries, a beaker and heated at 70-80°C for three hours, then the
Cairo,  Egypt.  Standard  fungicide,  metalaxyl  98%  SP temperature was raised to 90°C for 30 minutes. Hot water
and Metribuzin 95% were donated by Kafr Elzayat (50 ml) was added and the reaction mixture was filtered.
company for pesticides, Egypt. Tested fungi were The resultant filtrate was concentrated, cooled and white
provided by Plant Pathology Department, Faculty of crystals (33.5 gm, 57.8%) were filtered and recrystallized
Agriculture,  Alexandria  University,  Egypt. from hot water to pure 5,5-dimethylimidazolidin-2,4-dione

Preparation of the Tested Compounds: These compounds
were prepared as cited [8] with some modifications and 5,5-Diphenylimidazolidin-2,4-dione  (2):  In  one  liter
identified  by determining  their  melting points. Both flask, benzoylbenzophenone (benzil) (10.6 gm, 0.05 mole)
NMR and mass spectroscopy measurements were carried was mixed with 9.0 gm (0.15 mole) of urea, 45 ml of 30 %
out in Micro-analytical Center, Faculty of Science, Cairo aqueous sodium hydroxide and 150 ml of 95% aqueous
University, Giza, ARE. The NMR spectra were recorded ethanol. The reaction mixture became black and changed
on Varian Mercury-VX-300 NMR Spectrometer using to yellowish brown during heating. It was refluxed for two
Tetramethylsilane (TMS) as a standard. Mass spectra hours, then cooled to room temperature (10 minutes)
were recorded on a Schimadzu MS5988-mass spectrometer before adding to 250 ml of cold water and the insoluble
at 70 ev. Identification data are summarized in Table 1. solids were filtered off. The filtrate was rendered to acidic

A- Imidazolidine Derivatives precipitate  was  filtered,  washed  with  water   and  dried
5,5-Dimethylimidazolidin-2,4-dione   (1):  Acetone to 12.0 gm (94 %) with melting point of 278-282° C.
cyanohydrin was prepared by swirling a mixture of 200 ml Recrystalization   twice   from   95%   aqueous   ethanol
of 55% cold aqueous sodium metabisulphite (Na S O ) gave pure 5,5-diphenylimidazolidin-2,4-dione (2) as white2 2 5

and  slowly  added  58 gm of acetone (72.5 ml, 1.0 mole) in powder with melting point of 281-282°C.

chloroform (75 ml). The yield was dried with anhydrous

Freshly powdered ammonium carbonate (75 gm) was

(1) as colorless crystals with melting point of 176-177° C.

with  concentrated hydrochloric acid. A creamy

Table 1: Identification of the prepared compounds; shown as melting points, H  NMR and EI-Mass spectral data1

Compound M. P. (°C) M.W NMR spectrum * Ms spectrum (m/z) **
5,5-Dimethylimidazolidin-2,4-dione (1) 176-177 128 : 10.48 (1H, s, N -H), 129 (22.53), 128 (22.86) (M ), 113 (100),3

+

7.87 (1H, s, N -H), 100 (15.92), 70 (12.87), 57 (72.14)1

1.23 (6H, s, C -2CH )5 3

5,5-Diphenylimidazolidin-2,4-dione (2) 281-282 252 : 2.17 (1H, s, N -H), 253 (4.66), 252(21.3)(M) , 209(48.07), 180 (100)1
+

11.33 (1H, s, N -H), 7.35 77 (56.19), 104 (63.34) 3

and 7.45 (10H, m, C -2C H )5 6 5

5,5-Diphenylimidazolidin- 2-thione-4-one (3) 231-233 268 : 11.07 (1H, s, N -H), 9.28 269 (15.98), 268 (84.26) (M ), 240 (19.74),1
+

(1H, s, N -H). 7.33 and 239 (36.21), 224 (15.83), 191 (9.24), 181 (14.62),3

7.43 (10H, m, C -2C H ) 180 (79.60), 104 (82.17), 77 (100)5 6 5

4-Benzylidine-2-methyl oxazol-5-one (4) 150-151 187 : 2.13 (3H, s, C - CH ), 188 (M+1)  (3.40), 187 (M ) (18.34), 159 (16.98),2 3
+ +

7.1 (1H, s, C =CH), 117 (96.15), 116 (82.80), 90 (32.55), 89 (100)4

7.4 (2H, d, m-2H, J = 5.0 Hz),
7.42 (1H, dd, p-H,J=4.7
Hz,3.7 Hz), 8.03
(2H, dd, J = 8.3 Hz and 6.3 Hz). 

4-Benzylidine-2-phenyl oxazol-5-one (5) 166-167 249 : 7.19 (1H, s, C =CH), 250 (3.55), 249 (M) (17.66), 144 (0.39),4
+

8.15 (2H, dd, m-2H, J = 16.6, 4.3 Hz), 116 (15.46), 105 (100), 89 (16.62), 77 (49.51),
7.5 (2H, d, o-2H, J = 8.7 Hz), 51 (25.22) 
7.52 (1H, d, p-1H J = 12.7 Hz),
7.44 (5H, s, C -C H )2 5 5

* s: singlet; d: doublet; dd: double doublet; t: triplet; o-: ortho; m-: meta; p: para ** ( ) Abundance %
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5,5-Diphenylimidazolidin-2-thione-4-one (3): As in case Recrystallization from benzene gave pure 4-benzylidine-2-
of compound 2, the mixture of benzil (10.6 gm, 0.05 mole) phenyloxazol-5-one (5) m.p.166-167° C.
was mixed with 7.6 gm (0.1 mole) of thiourea, 30 ml of 30 %
aqueous sodium hydroxide and 150 ml of 95% aqueous Fungitoxic Effects: The pathogenic fungi were grown on
ethanol. The reaction mixture (yellow) was refluxed, Czapeck-Dox medium for seven days, before using.
cooled and filtered as compound 2 to give 11.34 gm (41%). Measurements were carried out using the poison food
Pure 5,5-diphenylimidazolidin-2-thione-4-one (3) was technique (radial growth test) [10]. A definite volume of
recrystallized from 95% aqueous ethanol as off white the  well-known  Czapek-Dox  medium  containing  agar
powder with 231-233°C melting point. (4.5 gm/100 ml water) was sterilized in conical flasks.

B-Oxazolone Derivatives autoclaved; both solutions were mixed in the conical flask.
4-Benzylidine-2-methyloxazol-5-one (4): N-acetylglycine The tested compounds in dimethyl-sulfoxide (DMSO)
was prepared [9] by adding acetic anhydride (100 ml) to were used at 10, 50, 100, 200 and 500 µg/ml. The contents
100 ml of 20% aqueous glycine solution with vigorous of each flask (36 ml) were distributed under sterile
stirring for  15  minutes  and keeping at 6°C overnight. conditions in three petri-dishes and considered as one
The product was filtered and dried at 100° C to give white treatment.  After  solidification, the inoculum disc (7 mm
crystals  with  207-208°C  (29.6  gm,  94%).  In  a  500  ml in diameter) of each tested fungus was located in the
flat- bottomed flask, N-acetylglycine (14.5 gm, 0.125 mole) center of the petri-dish. Control in the presence of
was mixed with both 20 gm (19 ml, 0.185 mole) of dimethylsulfoxide as high as 1 % as its final concentration
benzaldhyde and 7.5 gm (0.92 mole) of anhydrous sodium was concurrently conducted. The results were recorded
acetate. Acetic anhydride (32 gm, 30 ml, 0.31 mole) was by measuring the diameter of the hyphal growth when the
added  and  the  mixture was warmed. Refluxing an hour untreated fungi completely covered the surface of petri-
and  cooling  overnight at 6° C following with adding dish. The inhibition percent of the hyphal growth were
water (50 ml) to dissolve inorganic salts giving the yield calculated [11] and Inhibiting concentration of 50% (IC )
that  was  dried  over phosphorus pentoxide to give of hyphal growth was determined and compared with that
yellow powder (7.0 gm, 30.4 %). Recrystallization from value the used standard fungicide. 
carbon tetrachloride (CCl ) gave pure 4-benzylidine-2-4

methyloxazol-5-one as yellow crystals, m.p. 150-151°C. Phytocidal Effects: Phytocidal effects on germination and

4-Benzylidine-2-phenyloxazol-5-one    (5):   N-benzoyl- and 1000 µg/ ml through seed treatment [12]. Twenty
glycine  was  firstly  prepared  [9]  by  introducing 20  gm wheat seeds (grains) were sown on a cotton plug
(0.264  mole)  of  glycine  in  200  ml  of 10% aqueous saturated with each replicate concentration in 9 cm Petri
sodium hydroxide with shaking. 30 ml (36 gm, 0.257 mole) dish placed in a blown closed plastic sac. Three replicates
of benzoyl chloride was added in 5 portions under were used for each treatment. Germination and growth
vigorous shaking. The mixture was acidified with inhibition percents were calculated. Phytotoxic effects
hydrochloric acid to the point, at which the product were also studied against both root and shoot systems of
formed. The yield was filtered and washed with water to wheat (Triticum aestivum) and squash (Cucurbita pepo)
remove the inorganic salts. Benzoic acid was removed by seedling stage using the plain agar technique [13]. The
boiling  with carbon tetrachloride (CCl ) for 10 minutes tested compounds were dissolved in dimethylsulfoxide4

and filtered under vacuum. The pure N-benzoyl-glycine and tested at 50, 100, 200, 500, 1000 and 2000 µg/ml. Pre-
(38.2  gm,  83%)  was  obtained  as  white  powder  with germinated seeds were sown in the solidified agar tube.
187-188°C melting point. Pure N-benzoylglycine (22.5 gm, Three replicates were used for each treatment. Control in
0.125 mole) was mixed with 13.5 gm (13 ml, 0.125 mole) of the presence of dimethylsulfoxide as high as 1% was
benzaldhyde  in  one  liter flask. Both acetic anhydride concurrently  carried  out.  The length of both the root
(38.5 gm, 36 ml, 0.375 mole) and 11.0 gm (0.125 mole) of and shoot systems was measured when a replicate root
anhydrous sodium acetate were added. After two hours reaches the bottom of the tube and inhibition percentages
refluxing, 100 ml of ethanol was slowly added to the were calculated and effective concentration inhibiting
cooled mixture and kept overnight at 6° C. Yellow 50% of the studied phenomenon (EC ) was determined.
precipitate was filtered, washed with 10 ml of cold ethanol Obtained results were compared with that caused by
and 15 ml of hot water twice successively before drying at Sencor (Metribuzin), (4-amino-6-tert.butyl-4,5-dihydro-3-
100°C to give light crystalline prisms (13.8 gm, 44.1 %). methylthio-1,2,4-triazin-5-one) (7) as a standard herbicide.

Citrate-Phosphate buffer solution (3 ml) was separately

50

seedling growth were carried out at 10, 50, 100, 200, 500

50
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Insecticidal Effects: A laboratory strain of cotton leaf RESULTS AND DISCUSSION
worm, Spodoptera littoralis (Boisd) was reared on castor
bean leaves [14]. Sixty 4  instar larvae were treated for Fungicidal Activity: Results of fungicidal activities areth

each treatment in three replicates at 50, 100, 500, 1000, presented in Table 2. Rhizoctonia solani was differently
2000 and 4000 µg/ml using the leaf dipping technique [15]. affected with the tested compounds. Imidazolidine
The  castor bean leaves were cut into equivalent circles derivatives proved to be more effective than the oxazol-5-
2.5 cm in diameter and immersed in the tested solutions for one derivatives.  Their  toxicity  might  be  dependant
30 seconds and dried before introducing to insects in upon  the  substituted moiety on position 5 as presence
plastic  pots. The experiment was carried out at 25±2°C of 5,5-dimethyl moiety increased the toxicity in compound
and  70%  relative  humidity.  Control  was  conducted 1, 5,5- dimethylimidazolidin-2,4-dione   than   5,5-diphenyl
under the same conditions. After 24 hours, mortality moiety  in  compound 2, 5,5-diphenyl imidazolidin-2,4-
percents and lethal concentration of 50% (LC ) were dione as their IC  values are 191.8 and 447.6 µg/ml,50

calculated. Feeding inhibition and effective concentration respectively. Replacing of sulfur in compound 3, 5,5-
inhibited 50% feeding activity (EC ) were determined by diphenylimidazolidin-2-thione-4-one instead of oxygen at50

comparing the average consumed food of live treated and position 2 increased its toxicity with 148.4 IC  value
control larva [16]. exceeding the standard fungicide. The 2-phenyl moiety

Statistical Analysis: Inhibition percents in fungus hyphal 2-phenyl oxazol-5-one more than 2-methyl moiety in
growth, phytocidal effects and insecticidal activities were compound 4, 4-benzylidine-2-methyl oxazol-5-one but all
analyzed using the analysis of variance (ANOVA). IC , of them were less toxic than the used standard fungicide50

EC  and LC values as µg/ml were determined [17]. and  the   imidazolidine   derivatives.   Vice   versa  against50 50

50

50

enhanced the fungitoxicity of compound 5, 4-benzylidine-

Table 2: In vitro fungicidal activities of the tested compounds against the treated plant pathogenic fungi

Treated fungus Treatment IC (95% C. L.) (µg/ml) Slope ± S.E DF TF1 2 2 3
50

R. Solani 5,5-Dimethylimidazolidin-2, 4-dione (1) 191.8 (137.5 -268.9) 0.90± 0.013 1.86 3 0.82
5,5-Diphenylimidazolidin-2, 4-dione (2) 447.6 (306.2 - 658.5) 1.14± 0.019 2.09 3 1.91
5,5-Diphenylimidazolidin-2-thione-4-one (3) 148.4 (109.9 - 200.9) 0.93± 0.012 0.30 3 0.63
4-Benzylidine-2-methyloxa zol-5-one (4) 785.3 (436.0 -1434.9) 0.93± 0.018 1.68 3 3.36
4-Benzylidine-2-phenyloxaz ol-5-one (5) 542.0 (340.8 - 870.2) 1.00± 0.018 2.82 3 2.32
Metalaxyl 233.8 (155.6 - 354.3) 0.78± 0.012 1.37 3 1.0

P. debarianum 5,5-Dimethylimidazolidin-2, 4-dione (1) 357.1 (261.9 - 488.7) 1.26± 0.021 7.62 3 1.07
5,5-Diphenylimidazolidin-2, 4-dione (2) 318.7 (221.7 - 460.9) 1.00± 0.015 0.86 3 0.95
5,5-Diphenylimidazolidin-2-thione-4-one (3) 156.4 (105.1- 234.0) 0.70± 0.011 0.71 3 0.47
4-Benzylidine-2-methyloxa zol-5-one (4) 516.5 (371.0 - 721.5) 1.89± 0.033 2.04 3 1.54
4-Benzylidine-2-phenyloxaz ol-5-one (5) 76.9 (57.6 - 102.6) 0.93± 0.012 2.21 3 0.23
Metalaxyl 334.3 (196.2 - 578.5) 0.68± 0.012 1.64 3 1.0

F. calmorum 5,5-Dimethylimidazolidin-2, 4-dione (1) 306.7 (219.6 - 430.5) 1.07± 0.016 0.27 3 2.34
5,5-Diphenylimidazolidin-2, 4-dione (2) 428.0 (280.8 - 657.7) 0.98±0.016 1.83 3 1.28
5,5-Diphenylimidazolidin-2-thione-4-one (3) 314.1 (199.9 - 499.1) 0.79±0.013 2.38 3 2.39
4-Benzylidine-2-methyloxa zol-5-one (4) 484.1 (316.9 - 745.6) 1.05±0.018 1.37 3 3.69
4-Benzylidine-2-phenyloxaz ol-5-one (5) 443.4 (291.8 - 679.2) 1.00±0.017 2.91 3 3.38
Metalaxyl 131.3 (75.0 - 233.0) 0.47±0.010 1.27 3 1.0

M. Phaseoli 5,5-Dimethylimidazolidin-2, 4-dione (1) 543.7 (324.0 - 924.2) 0.88± 0.015 0.86 3 2.46
5,5-Diphenylimidazolidin-2, 4-dione (2) 527.3 (311.7 - 903.9) 0.85± 0.015 1.51 3 2.39
5,5-Diphenylimidazolidin-2-thione-4-one (3) 139.0 (105.3 - 186.1) 0.98± 0.013 4.38 3 0.63
4-Benzylidine-2-methyloxa zol-5-one (4) 555.3 (344.4 - 704.5) 0.98± 0.017 0.63 3 2.51
4-Benzylidine-2-phenyloxaz ol-5-one (5) 267.4 (198.1 - 362.4) 1.13± 0.016 2.24 3 1.21
Metalaxyl 221.0 (152.1 - 323.2) 0.84± 0.012 1.01 3 1.0

P. debarianum , R. solani , F. calmorum  and M. phaseoli  (P< 0.05)1  d  c  b a

 compound 3 , metalaxyl , compound 5 , compound 1 , compound 2 , compound 4  (P< 0.05)2 e  d  c  b  b  a

 Toxicity factor relative to metalaxyl3
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Table 3a: Phytocidal effects of the prepared compounds against T. aestivum seeds

Treatment EC  (95% C.L.) (µg/ml) Slope ± S.E DF TF**50
* 2

5,5-Dimethylimidazolidin-2,4-dione (1) A 604.9  (452.1 - 811.9) 1.21 ± 0.019 0.88 4 6.55b

B 177.9  (142.9 - 221.3) 1.24 ± 0.018 2.71 4 3.24c

5,5-Diphenylimidazolidin-2,4-dione (2) A 714.6  (518.7 - 987.5) 1.19 ± 0.019 0.48 4 7.73a

B 154.1  (132.5 - 179.3) 1.96 ± 0.025 2.26 4 2.81d

5,5-Diphenylimidazolidin-2-thione-4-one (3) A 714.3  (541.1 - 976.1) 1.23 ± 0.020 2.98 4 7.73a

B 282.6  (219.2 - 364.5) 1.07 ± 0.017 5.33 4 5.14b

4-Benzylidine-2-methyloxazol-5-one (4) A 726.8  (541.6 - 979.7) 1.31 ± 0.021 1.17 4 7.87a

B 703.4  (525.9 - 943.2) 1.31 ± 0.021 2.38 4 12.82a

4-Benzylidine-2-phenyloxazol-5-one (5) A 517.3  (401.3 - 668.7) 1.30 ± 0.019 0.29 4 5.6b

B 98.6  (83.7 - 116.1) 2.03 ± 0.032 3.52 4 1.8e

Metribuzin (Sencor) A 92.4  (79.3 - 107.7) 2.23 ± 0.039 3.85 4 1.0c

B 54.8  (46.4 - 64.7) 1.99 ± 0.02 6.36 4 1.0f

A, Effect on germination; B, Effect on shoot growth ** Toxicity factor related to sencor 

Significance was assessed for the effect on root and shoot individually (p < 0.05)*

Table 3b: Phytocidal effects of the prepared compounds against T. aestivum and C. pepo seedlings

Treatment EC  (95% C.L.)(µg/ml) Slope ± S.E DF TF**50
* 2

Effect on wheat seedlings

5,5-Dimethylimidazolidin-2,4-dione (1) A 1061  (806 -1399) 1.18 ± 0.013 4.93 4 19.79b

B 1076 (798 -1455) 1.09 ± 0.012 4.66 4 17.76a

5,5-Diphenylimidazolidin-2,4-dione (2) A 152.2  (116.6 -198.3) 1.03 ± 0.011 2.63 4 2.83c

B 962  (719 -1289) 1.07 ± 0.012 0.86 4 15.87a

5,5-Diphenylimidazolidin-2-thione-4-one (3) A 25.2  (15.4 - 40.9) 1.36 ± 0.031 4.0 4 0.47f

B 35.6  (22.2 -56.6) 1.07 ± 0.016 3.61 4 0.59c

4-Benzylidine-2-methyloxazol-5-one (4) A 918.8  (706.6 -1197) 1.17 ± 0.012 2.02 4 17.14a

B 1163.1  (930.4 -1456) 1.52 ± 0.018 6.2 4 19.19a

4-Benzylidine-2-phenyloxazol-5-one (5) A 138  (116.8 -163.6) 1.75 ± 0.019 5.8 4 2.57d

B 161.9  (137.1-191.1) 1.72 ± 0.02 8.4 4 2.67b

Metribuzin (Sencor) A 53.6  (43.0 - 66.6) 2.10 ± 0.052 3.77 4 1.0e

B 60.6  (49.1-74.7) 2.0 ± 0.04 5.09 4 1.0c

Effect on squash seedling 

5,5-Dimethylimidazolidin-2,4-dione (1) A 401.5 (335.4 -481.0) 1.46 ± 0.015 4.36 4 3.85b

B 335.6  (276.3 -407.6) 1.30 ± 0.012 4.90 4 2.95c

5,5-Diphenylimidazolidin-2,4-dione (2) A 339.8  (272.3 -424.0) 1.12 ± 0.011 4.51 4 3.26c

B 320.2  (243.6 - 473.3) 0.72 ± 0.009 0.96 4 2.82c

5,5-Diphenylimidazolidin-2-thione-4-one (3) A 437.7  (366.4 -522.9) 1.49 ± 0.013 1.49 4 4.20b

B 421.2  (346.3 -512.5) 1.30 ± 0.012 2.10 4 3.70b

4-Benzylidine-2-methyloxazol-5-one (4) A 886.9  (636.9 -1239) 0.9 ± 0.01 0.48 4 8.51a

B 613.7  (452.7 -833.9) 1.2 ± 0.01 2.52 4 5.4a

4-Benzylidine-2-phenyloxazol-5-one (5) A 274.1  (225.1 -335.6) 1.29 ± 0.012 3.51 4 2.63d

B 203.6  (161.3 -256.7) 1.11 ± 0.01 3.07 4 1.79d

Metribuzin (Sencor) A 104.1  (82.9 -130.4) 1.39 ± 0.015 7.56 4 1.0e

B 113.7  (93.1 -138.9) 1.54 ± 0.016 5.70 4 1.0e

A, Effect on root growth; B, Effect on shoot growth ** Toxicity factor related to sencor in each case

Significance was assessed for the effect on root and shoot individually at 0.05*
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Table 4: Insecticidal activity of the prepared compounds on S. littoralis after 24 hours

( 95% C. L)
---------------------------------

Treatment LC / EC  (µg/ml) L U Slope ± S. E DF50 50
* 2

5,5-Dimethylimidazolidin-2,4-dione (1) A > 4000b

B 3200 1713 6057 0.57 ± 0.007 4.0 4b

5,5-Diphenylimidazolidin-2,4-dione (2) A 867.3 667.6 1127.8 0.98 ± 0.008 2.41 4d

B 31.78 15.31 64.8 0.69 ± 0.008 4.52 4e

5,5-Diphenylimidazolidin- 2-thione-4-one (3) A 1195.5 917.8 1559.2 1.02 ± 0.009 3.74 4c

B 3489.9 2247 5450 0.86 ± 0.0094 4.53 4a

4-Benzylidine-2-methyl oxazol-5-one (4) A > 4000a

B 376.8 247.3 572.5 0.58 ± 0.006 1.65 4d

4-Benzylidine-2-phenyl oxazol-5-one (5) A 659.7 500.3 854.9 0.97 ± 0.007 0.63 4e

B 982.5 561.5 1732.5 0.45 ± 0.0061 1.99 4c

A, Effect on mortality; B, Effect on feeding inhibition 
Significance was assessed for mortality and feeding inhibition individually (p < 0.05)*

Pythium  debarianum, compound 5 was the most compound 5 exceeded the effects of the other prepared
effective among the other tested compounds with IC of compounds with EC  value equaled 98.6 µg/ml.50

76.9 µg/ml. The imidazolidine derivatives were nearly Compound 2 surpassed compounds 1, 3 and 4 with EC
similar or more than the used standard in its effect. values equaled 154.1 µg/ml in comparison to 177.9, 282.6
Compound 3 was found to be > compound 2 > compound and 703.4, respectively. The used standard herbicide was
1 in their toxicities against P. debarianum with IC  values the most effective among the tested compounds. All the50

156.4, 318.7 and 357.1 µg/ml, respectively. Compound 1 tested compounds inhibited the shoot growth more than
and compound 3 were more effective against Fusarium the germination process itself as their EC values ranged
calmorum  than  the  other  prepared  compounds  with from 517.3 to 726.8 µg/ml. As a result of being these
306.7  and  314.1  µg/ml IC  values. The standard compounds are more effective on growth than on50

fungicide exceeded  all of the tested compounds against germination process, they were tested against both the
F. calmorum. Compound 3 appeared to be the most root and shoot systems of wheat (T. aestivum) as a
effective against Microfomina phaseoli, with 139.0 IC narrow  leaf  plant  and  squash (C.  pepo)   as  abroad50

value surpassing all of the tested compounds including leaf plant. The effect was shown in Table 3b. It was
the standard fungicide. From mentioned results and the differed according to the plant and the used compound.
toxicity  factor  calculated,  fungitoxic  activities  proved Compound 1 showed the lowest effect, followed by
to be a function of both the tested compound and the compound  4  against  both the  root  and  shoot  systems
used fungus. In general, through analysis of variance of  T. aestivum.  Compound 3 exhibited the strongest
(ANOVA) of growth inhibition percents, compound 3, 5,5- effect with EC  values equaled 25.2 and 35.6 µg/ml on
diphenylimidazolidin-2-thione-4-one was the most active root and shoot comparing with 53.6 and 60.6 µg/ml of the
against the tested fungi with Mean ± SE of growth used standard herbicide. The broad leaf plant was
inhibition equaled 34.69 . The other tested compounds affected with the tested compounds depending on theire

were arranged as standard fungicide > compound 5 > structure. The standard herbicide proved to be the most
compounds 1 and 2 > compound 4 with Mean±SE equaled active with EC  values equaled 104.1 and 113.7 µg/ml and
32.74±2.53 ,  28.67±2.79 ,  25.08±2.44    and  24.65±2.29 compound 5 was the next with 274.1 and 203.6 µg/ml ECd c b b

and 19.93±2.00 , respectively. P. debarianum was more values on its root and shoot systems growth. Whilea

sensitive than R. solani, F. calmorum and M. phaseoli compound 4 was less effective with 886.9 and 613.7 EC
values against the root and shoot systems, the otherd c

27.30±1.98  and 25.77±2.01 , respectively. tested compounds affected   this   plant   with   ECb a

Phytocidal Activity: Inhibitory effects of the prepared previous results, 5,5-diphenylimidazolidin-2-thione-4-one
compounds on germination and shoot growth resulted (compound 3) proved to be the most suitable structure for
from  treatment  of  T.  aestivum  seeds  are  shown in fungitoxicity and phytotoxicity among the prepared
Table 3-a. Regarding  the  inhibition in shoot growth, derivatives.

50

50

50

50

50

50

50

with Mean inhibition% ± SE of 29.55±2.23 , 27.88±2.07 ,
50

values   ranged  from 320.2 to 437.7 µg/ml. From the
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Insecticidal Activity: The tested compounds exhibited DNA may lead to G-T transversions [18]. On the other
low mortality on the treated S. littoralis larvae. Among
the studied imidazolidine derivatives, compound 2
affected it with LC  value equaled 867.3 µg/ml inhibiting50

the feeding activity with effective concentration on 50%
(EC ) equaled 31.78 µg/ml. The other two derivatives50

caused very weak mortal effects with LC  values 4000 and50

1195.5 µg/ml and inhibited feeding with EC  values50

equaled 3200 and 3489.9 µg/ml in case of compounds 1
and 3, respectively. Regarding the oxazolone derivatives,
although compound 4 exhibited mortality percent as high
as 24% it reduced the feeding with EC value equaled50

376.8 µg/ml. The other oxazolone derivative (compound 5)
caused LC  value equaled 659.7 µg/ml and reduced the50

feeding activity with EC  equaled 982.5 µg/ml (Table 4).50

So these compounds affected as antifeedants more than
as killers against the studied insect and compound 2 was
the most effective structure among them.

It was noticed that the tested compounds showed
phytocidal and fungicidal activities higher than their
insecticidal effects. The differences in these compounds
could be referred to their chemical structure as in
imidazolidine derivatives, presence of the 2-thione in
compound 3 increased its fungitoxic effect nearly against
all of the tested fungi. Substitution of 5,5-dimethyl moiety
in compound 1 increased the toxicity more than 5,5-
diphenyl moiety in compound 2 against R. solani and F.
calmorum fungi. On contrary against P. debarianum and
M. phaseoli, they showed almost the same effect. Their
insecticidal effects were changed against the treated
larvae as compound 2 exceeded the effects of the two
other imidazolidine derivatives. Regarding the prepared
oxazolones, compound 5 appeared more effective than
compound 4 against the tested fungi and larvae. This
difference between the two oxazolone derivatives could
be due to the difference of the substituted moiety on C-2
position. This data go with literature since it was revealed
that substitution of functional group (s) at C-4 and C-2
positions plays a vital role in the activity of oxazolone
series of compounds [6]. Oxazolone derivatives
demonstrated excellent in vitro tyrosinase inhibitory
properties  having IC  values in the range of 1.23 ± 0.3750

to 17.73±2.69 µM, whereas even better than both l-
mimosine  and  kojic  acid  as  standard  inhibitors  that
have IC  values 3.68 ± 0.02 and 16.67 ± 0.52 µM,50

respectively [6]. This obtained fungitoxic effect of
oxazolone derivatives in this study maybe due to their
mutagenic potential during in vitro DNA synthesis [18].
It was found that oxazolone lesion induces mainly dAMP
insertion,  which  suggests that formation of oxazolone in

hand, oxazolone represents a blocking lesion when DNA
synthesis is performed with DNA polymerase beta [7].
Some 3,4-diaryloxazolones inhibited cyclooxygenase-2
(COX-2) enzyme [7]. The effect may referred to inhibition
of fungal RNA synthetase enzymes as some of oxazolone
were reported potent Staphylococcus aureus methionyl-
tRNA synthetase (SaMetRS) inhibitors with IC  =18 nM50

having moderate inhibition of MetRS derived from
Enterococci faecalis with IC =3.51 µM [19].50

In conclusion, compound 3, 5,5-diphenylimidazolidin-
2-thione-4-one appeared to be the most useful structure
for fungitoxic effect among the prepared compounds and
so, it might be useful in controlling plant pathogenic fungi
after suitable formulation and it may help in integrated
management programmes.
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