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Abstract In oder to find screening rules suitabk for kad can pounds of pesticde five descriptors

bgarithm of partition coeffiient of octanol/w ater ( LogP), rehtive m olar w eight (MW ), number of
hydw gen-bond donors ( NHD ), number of hydrogen-bond acceptors (NHA ), pohr surface area
(PSA) and carcnogenic and m utagen ic toxicities of 242 fung cides 512 herb cides and 399 insecticides
w ere calculated and analyzed. Screenng ruks suitabk for kad compounds of hebicide fungicide and
nsecticide w ere proposed. The results dhow ed hat correct rate of the rules proposed for fungicides

herbicides and insecticides w ere 73 3%, 53 3% and 63 3%, respectively.
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Table 1 Percentage of different LogP ranges of four types of can pounds
Range of LogP Fungicide(% ) Hebicide(% ) Insecticide(% ) CMC(% )
< -1 1 24 156 Q75 2 60
(-1, 0] 2 48 .56 4 51 4 82
(0, 1] 8 26 3.32 9 02 11 65
(1, 2] 16 53 14. 65 12 78 15 46
(2 3] 19 42 2422 17 29 23 19
(3, 4] 29 34 29. 30 15 04 19 38
(4, 5] 13 22 17. 19 13 03 13 25
(5, 6] 6 61 6. 25 14 29 7 03
(6, 7] 165 1. 38 11 28 151
> 7 1 24 0.59 2 01 110
2 LogP 5%
Tabk 2 Rangesof LogP of four types of chem icalsw ith the percentage greater than %o
Fungicide Hebicide Insecticide CM C
Percent
Range Ratio(% ) Range Rato (% ) R ange Ratio(% ) Range R atio (% )
> 10 (1, 5] 78. 51 (1 5] 85. 35 (1,7] 83 70 (0, 5] 82 93
> 8 (0,5] 86. 78 (1 5] 85. 35 (0,7] 92 73 (0, 5] 82 93
>5 (0, 6] 93, 39 (1 6] 91. 60 (0,7] 92 73 (0, 6] 89. 96
2 , 80% , LogP (Q 5],
8% , (L 5], (Q 7],
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Table 3 Percentage of different PSA ranges of the four types of compounds
R ange o f PSA Fungicide(% ) Hebicde(% ) Insecticid (% ) CMC(% )
[0, 20) 8 16 3. 44 8 21 11 81
[20, 40) 24 08 16.79 17 41 17 52
[ 40, 60) 29 39 20. 61 24 13 23 32
[ 60, 80) 17 96 23. 09 28 86 19 02
[ 80, 100) 9 80 16. 03 13 68 14 81
[ 100, 120) 2 86 7. 63 423 571
[ 120, 140) 408 210 075 4 60
[ 140, 160) 2 45 3.05 Q 25 120
[ 160, 180) 0 363 Q 50 Q 90
2 180 122 3.63 1 99 L 10
4 PSA 5%
Table 4 Ranges of PSA of four types of chem talsw ith the percentage greater than %o
Fungicide Hebicide Insecticide CM C
Percent Range Ratio(% ) Ran ge Ratho (% ) R ange Ratio(% ) Range R atio (% )
> 10 [20, 80) 71 43 (20 100) 76 53 [ 20, 100) 84 08 [0 100) 86. 49
> 8 [0, 100) 89. 39 [2Q 100) 76. 53 [ 0, 100) 92 29 [0, 100) 86. 49
55 [0 100) 89. 39 [20Q 120) 84. 16 [ 0. 100) 92 29 [0, 120) 92 19
4 ) )
S . [228 29]
80% , PSA NHA
[ 0, 100), 7 PSA , 8
80% , 7 8 ,
, ) & ,
Yo , PSA 80% , NHA
[ 20, 120) [1, 5] PSA ,
23 MW) 8%
80%, 5%, )
2c 1/12 NHA [2 6], NHA
MW 5 [ L 6], [L 5]
PSA , 6 25 (NHD)
LogP , R
MW (150, 4007 (20Q NHD
450] (150 400] (15Q 400] 228291
2 4 (NHA) NHD 9 PSA

, 10
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Table 5 Percentage of differentMW ranges of four types of compounds
R ange o fMW Fungicide(% ) Heicide(% ) Insecticide(% ) CMC(% )
(0, 100] 122 153 1 74 0 40
(100, 150] 4 08 0.95 223 4 00
(150, 200] 8 57 7. 44 8 19 14 01
(200, 250] 17 55 2271 20 35 16 42
(250, 300] 25 31 20. 61 19 60 23 62
(300, 350] 27 35 19. 08 19 60 19 12
(350, 400] 10 61 14. 84 14 14 11 21
(400, 450] 3 67 8 40 371 6 31
(450, 500] 0 82 3. .44 273 2 10
> 500 Q0 82 0.95 371 2 80
6 MW 5%
Table 6 Ranges of MW of four types of chem icalsw ith the percentage greater han 5%
Fungicide Hebicide Insecticide CM C
Percent
Range Ratio(% ) Range Ratio (% ) R ange Ratio(% ) Range Rato (% )
> 10 (200, 400] 80. 82 (200 400] 77. 29 (200, 4001 73 70 (150, 400] 84. 38
> 8 (150, 400] 89. 39 (200 450] 85. 69 (150, 400] 81 89 (150, 400] 84, 38
> 5 (150, 400] 89. 39 (15Q 450] 93. 13 (1150, 450] 87 59 (150, 450] 90. 69
7 NHA
Table 7 Percentage of differentNHA ranges of four types of can pounds
Range o fNHA Fungicide(% ) Hebicide(% ) Insecticide(% ) CMC(% )
0 6 12 1L 15 4 96 1 40
1 18 78 4.58 6 95 9 51
2 22 45 22. 33 13 90 19 72
3 17 55 2271 25 31 25 33
4 13 06 17.75 21 09 20 02
5 8 57 9. 35 14 14 12 21
6 5 31 7.06 7 20 6 11
7 2 04 4. 39 323 2 50
8 2 45 515 Q25 Q 60
> 8 367 553 2 98 010
9 10 ,  NHD ,
% b 2 2
8o , 11 12 7
NHD [Q 2], NHD ,
[Q 1] [Q 2] ;
[31 32]
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8 NHA 5%
Tabk 8 Ranges of NHA of four types of chem icalsw ith the percentage greater than 3%
Fungicide Hebicide Insecticide CM C
Percent
Range Ratio(% ) Range Rato (% ) R ange Ratio(% ) Range R ato (% )
> 10 [1, 4] 71. 84 [2 4] 62 79 [25] 74 44 [2 5] 77. 28
> 8 (L 5] 80. 41 [2 5] 72 14 [25] 74 44 (1L 5] 86. 79
>5 [0, 6] 85. 71 [2 6] 79. 20 [16] 88 59 [ 6] 92 90
9 NHD
Table 9 Percentage of NHD distributns of four types of compounds
Range o fNHD Fungicide(% ) Hericide(% ) Insecticide(% ) CMC(% )
0 55 10 4218 69 23 35 54
1 32 65 35.50 22 08 30 43
2 8 16 1870 521 23 62
3 Q0 82 2. 86 273 6 51
>3 327 0.76 Q 74 3 90
10 NHD 5%
Table 10 Ranges of NHD of four types of chem icalsw ith the percentage greater than o
Fungicide Hebicide Insecticide CM C
Percent
Range Ratio(% ) Range Rato (% ) R ange Ratio(% ) Range R atio (% )
> 10 [0 1] 87. 76 [0 2] 96. 37 [0 1] 91 32 [0, 2] 89, 59
> 8 [0 2] 95. 92 [Q 2] 96. 37 [0 1] 91 32 (o 2] 89. 59
>5 [0, 2] 95. 92 [q2] 9. 37 [o, 2] 96 53 [o, 3] 96. 07
3 2 2
, 13
13 1) LogP ’
MW PSA NHA NHD ; 2)
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Table 11 Infom ation about carcnogenic tox icity by prediction and experin ent
C ISOC-PSCT
Na - . )
Pesticides Predictb ility Carcihogenicity Carcinogen icity Toxic effect
(% ) Possibility m po ssh ility
1 100 0. 996 0. 001 3 , )
Pentachbrophenol A drenal cortex timors< EndocrineC arcinogenic by
RTECS criteria< Tunorigenic Tunos< Liver?
2 100 0. 990 0. 001 ( )@
Hexachbrobenzene (HCB) Carcinogen c by RTECS criera < Tumo rigenic
Tumors< L ver*
3 37 0. 999 0. 001 ( R )b
M etham ddopho s Ham ful ot fatal if sv allow ed inhaled, or absothed
hrough the skin®
4 100 0. 997 0. 001 ( )@
bDT Equivocal tunorigenic agent by RTECS crieria<
Tunorigenic Thyroid tumors< Endocrine U terine
tmors< Tun origenic E ffects< Reproductive Eff ects
5 Y-1,23 4 5 6- 100 0. 959 0. 001 ( R )@
N eop hstic by RTECS criteria< Tum origenic Tunors
GanmaHCH <LierTunors< Lungs Thorax, or Respiraton’
6 12 90 0. 951 0. 001 ( )

1, 2-D brom oeth ane Equivocal imorigenic agent by RTECS crieria<
Tumorigenicl umors< O lfaction < Sense organs
and gecial Sensed'

7 97 0. 451 0. 001 ( R )@
N itrofen Carcinogen c by RTECS criera < Tumorigenic
Tunos < Liver Tumowrs < Lungs Thorax or
R egpiraton®
# MDL (MDL Toxkiy Dawbase), RTECS ;b (USEPA) &
“Data from M DL Toxicity D atabase RTECS Registry of toxic effects of chenical substnce " USEPA (U. S. Enviomment Protection
A gency) 32
12
Tabk 12 Infom ation aboutm utagent toxicity of som e pesticdes by prediction and experim ent
( )
C IS0 C-PSCT ( Saln onella typh m urium )
Na ..
Pestcides Toxic Effect
Predictability M utagenicity— M utagenicity—
(% ) Po sibility Im po shility
1 100 0. 01 0. 21 ( )@
Pentachbrophenol N egative< M uiagenic ( salnonelh typhim urim )*
2 100 0. 01 0. 39 ( )
Hexachb robenzene N egative< M uiagenic ( salonelb typhinurim )2
3 86 0. 01 0.13 ( )P ( )b
M ethan dophos Positive < M utagenic ( rat no infomation abut
salmonella yphmurim) "
N egative< M utagenic( saln onelh typhim urim )”
4 DDT 100 0. 01 0. 62 ( )e

N egative< M uiagenic ( salnonelh typhim urim )*
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C on tinued

( )
C ISOC-PSCT ( Saln onella typhin urium)
N ..
“ Pestcides Toxic Effect
Predicuabiliy M utagenicity— M utagenicity—
(% ) Po sibility Im po shility
5 ¥-1,2,3 4 5 6- 100 0. 01 0. 18 ( )e
N egative< M utagenic ( saln onelk typhmurium) ¢
G anmaHCH
6 L2 100 0 44 0. 01 ( )@
I, 2D bromoethane Positive< M utagenic ( salnonella typhmuriun ) *
7 100 0 19 0. 01 ( )@
N itrofen Positive< M utagenic ( samonella typhinuriun ) *
# MDL (MDL Toxiily Dawbase); » [ 33]; ¢ [34]

“Data from M DL Toxiity Database " Ref [33]; ¢ Ref [ 34].

13

Table 13 Screenng ruks of lead compounds for fung icide, herbictle and insecticde

D escripor

Fungincide Heicide hsecteide
LogP (Q5] (L5] (Q7]
PSA [0, 100) [ 20 120) [ Q 100)
MW (15Q 400] (200, 450 (150 400]
NHA [15] [2 6] [L6]
NHD [Q2] [0 2] [Q1]
14 Lipnsk“s5 ”  Tice (134
Table 14 Lipinsk? sRule of 5 and Tice sRuk
5 T ice
R ule of 5 Tice sRules
Descriptor
Oral drug Post-an ergence hebicide Pre-am ergen ce hebicide Insectic ide
LogP < 415 <35 — [0, 5]
PSA — [32 7,129 1] [16. 3 74 4] [14.8 82 7]
MW < 500 [ 169. 1, 465 4] [187. 3 396. 4] [185. 6, 502 9]
NHD <10 [0, 3] [a2] [0, 2]
NHA <5 [2 12] [27] [1 7]
T ox. Posshbility — — — —
67 Po, Tice 62 Yo , 5 ,
T ce s
73 3% 73 3% 53 3% 63 %
63 % T ice s
4 2
242 512

399
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Tabk 15 Correct rate of the screening ruks
Cormect rate (% )
Screening mles
Fung icide Heicide Insecticide
MW 83.3 80 0 86 7
NHA 90. 0 83 3 9 7
NHD 90. 0 90 0 90 0
PSA 86. 7 83 3 93 3
LogP 86. 7 80 0 83 3
MW, LogP, NHD, NHA 73. 3 56 7 63 3
PSA, Lo gP 80. 0 67 7 76 7
MW, LogP, NHD, NHA, PSA 73.3 533 63 3
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