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Figure. 1. The chemical structure of
phosphoramide compounds used in bioassay

1- Quantitative structure-activity relationships
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Table 1. Chemical name and formula of phosphoramide compounds used in bioassay

Compound Chemical name formula

| Ethylene N, N'-Di methyl-Bis(Di phenyl (CHs),P(O)N(CH3)—(CH;),—(CH;)NP(O)(C6Hs),
Phosphoramidate)

5 1,2- Cyclohexane- N, N'- Bis(Di phenyl (C¢Hs),P(O)NH(CgH,o)HNP(O)(C¢Hs),
Phosphoramidate)

3 Ethylene N, N'-Di methyl-Bis(O,0'- Di (CH;30),P(S)N(CH;3)-CH,—CH,—

methyl Phosphor amidothioate) (CH3)NP(S)(OCHa;),
4 1,2- Cyclohexane- N, N'- Bis(0,0'- Di (CH;0),P(S)NH(C¢H,o)HNP(S)(OCHj;),
methyl Phosphor amidothioate)
5 Hydrazine N, N'- Bis(O,0'- Di methyl (CH;0),P(S)NH-HNP(S)(OCHj;),
Phosphor amidothioate)
6 Methyl Di hexane N, N'- Bis(O,0'-Di (CsH50),P(O)NH-C4-H,p-CH,—C¢H,o-HNP(O)
phenyl Phosphoramidate) (OC¢Hs),
7 N, N'- Bis(4-aminocarbonylpeprazineyl) (NH,—C(0)-C;sHyN),~P(O)(p—CIC(cH,O)
phosphoramidic 4- Chloro phenyl Esther
] propylene -N, N'-bis (O, O' diethyl (CH;CH,0),P(S)NH—(CH,);—HNP(S)(OCH,CH;),
phosphoramidothioate)
9 0,0'- Di ethyl-Di morpholin-emido di (C4H;50),P(O)NHP(O)(NC,H0),
phosphate

10 Oxy Di hexane N, N'- Bis(O,0'-Di phenyl (C¢H50),P(O)NH-C¢H4-O—CeHy—
Phosphoramidate) HNP(O)(OC¢Hs),

1 1,2- Cyclohexane- N, N'- Bis(0O,0'- Di ethyl (CH;CH,0),P(O)N(C¢H,o)NP(O)(OCH,CHs;),

Phosphoramidate)
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Table 2. The mean mortality percentage of Aphis craccivora, Xanthogaleruca luteola, Glyphodes
pyloalis and Achropus rosae treated with 5000 mg/1 of phosphoramide compounds

Percentage of mortality after 24 h (5000 mg/1)

Compound

A. craccivora X. luteola G. pyloalis A.rosae
1 5+0.01e 5+0.04¢ od 10+0.15d
2 of 540.1e 0d 5+0.01e
3 5+0.03e 15+0.08d 0d 10£0.2d
4 5+0.5¢ of od of
5 1540.6cd 80+1.5ab od 30+0.7bc
6 540.10e 10+0.95de od 25+2.4¢
7 20+1.5b 45+2.56¢ 0d 30+3.01bc
8 90+2.1a 95+1.75a 90+2.06a 80+1.1a
9 20+0.82b 60£3.14b 55+£2.76b 45+2.12b
10 10+0.81d 70+1.81b od 15+1.3cd
11 15+0.48¢c 85+1.54ab 10£0.68¢ 25+2.55¢

(S5 0331 L8 S b (15 me S5 %o o 55 (55bT S5 510 g2 a3 &S 2 Uog i Tl (sla o Sibe

« Different letters in each column are significant at p<0.05 according Tukey’s test
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Table 3. Estimation of the dose-response parameters of propylene -N, N'-bis (O, O' diethyl
phosphoramidothioate) on Aphis craccivora, Xanthogaleruca luteola, Glyphodes pyloalis and Achropus rosae

LCs (mg/ml)
Confidence (95%)
A, cracci X. luteola G. pyloalis A. rosae
vora
propylene -N, N'-bis (O, 3174.28 2537.72 3474.69 3627.43
O' diethyl (3584.9- (1829.4-3012.9)  (2997.8-4072.3) (313.5-4352.2)
phosphoramidothioate) 2770.2)
Slope + SE 4.76+0.89 3.25+0.83 3.98+0.89 3.75+0.85
K 0.73 0.134 0.78 1.64
aaaa B A4. rosea
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Figure. 2. Relative activity of the acetylcholinesterase (AChE) from Aphis craccivora,
Xanthogaleruca luteola, Glyphodes pyloalis and Achropus rosae treated with propylene -N, N'-bis (O,

O' diethyl phosphoramidothioate)
*Mean with different letters have statistically significant difference at 5% level (Tukey’s test)
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Figure. 3. The relative activity of the general esterase (a and ) from Aphis craccivora,
Xanthogaleruca luteola, Glyphodes pyloalis and Achropus rosae treated with propylene -N, N'-bis (O,
O' diethyl phosphoramidothioate)
*Mean with different letters have statistically significant difference at 5% level(Tukey’s test)
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Table 4. Estimation of 15y of phosphoramide compounds and their 95% confidence limit on AChE

from Aphis craccivora, Xanthogaleruca luteola, Glyphodes pyloalis and Achropus rosae

Iso (mg/1)
compound Confidence (95%)
A. craccivora X. luteola G.pyloalis A.rosae
| 143.38 184.11 128.15 117.17
(110.98-190.25) (153.16-201.81) (102.59-168.15) (103.46-159.72)
2 118.21 114.63 110.36 114.82
(102.23-176.53) (98.25-143.12) (100.20-145.23) (101.71-162.86)
3 68.75 42.73 75.24 73.84
(49.22-92.63) (16.26-67.55) (50.63-98.69) (53.94-100.75)
4 128.64 149.99 159.41 109.62
(101.22-184.58) (112.76-193.84) (111.23-195.43) (88.82-126.12)
5 51.02 39.36 41.11 72.52
(30.58-93.59) (27.25-71.31) (28.29-67.77) (54.10-99.88)
6 16.99 23.15 13.68 68.56
(9.6-25.15) (19.09-28.05) (11.08-16.25) (45.27-110.16)
7 38.45 14.84 14.87 40.72
(28.12-45.49) (4.64-18.04) (12.04-17.73) (29.22-92.58)
p 15.28 10.91 3.99 14.96
(10.83-24.22) (7.65-11.880 (0.79-5.55) (11.02-18.22)
9 25.57 17.08 8.10 29.97
(12.62-31.12) (14.06-22.07) (5.01-10.59) (22.71-39.44)
10 32.46 18.15 45.87 21.75
(24.10-45.44) (14.31-22.33) (39.64-54.27) (15.53-31.17)
1 16.84 17.10 11.18 32.57
(9.88-25.86) (13.09-21.34) (8.25-13.93) (21.66-58.06)
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Abstract

Some derivatives of phosphoramide compounds are able to inhibit acetylcholinesterase
(AChE) and therefore could be considered as insecticides. In this study, insecticidal
effects of eleven phosphoramide compounds were tested on Aphis craccivora Koch,

Xanthogaleruca luteola Miiller, Glyphodes pyloalis Walker and Achropus rosae
Linnaeus. Among these compounds, propylene -N, N'-bis O and O' diethyl
phosphoramidothioate showed the highest insecticidal effect and the amounts of LCss
obtained were 3174.28, 2536.72, 3474.69 and 3627.43 mg/1 for A. craccivora, X. luteola,
G. pyloalis and A. rosae, respectively. The activities of AChE and general esterases in
the insects treated with these compounds were measured. Similarly, the Iso of these
compounds was determined in vitro on AChE activity in each insect. The results showed
the lowest Iso to propylene-N, N'-bis (O, O' dimethyl phosphoramidothioate) on G.
pyloalis. Today, a direct relationship was abserved between chemical structure and
biological activity (QSAR) of compounds. According to the results obtained from this
study, we can focus on insecticidal effect of propylene -N, N'-bis (O, O' diethyl
phosphoramidothioate) derivatives in order to find new insecticides.
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