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Table S1 Molecular descriptors (generated with Instant JChem ) evaluated for desirability functions 

assessment  

Number Abbreviation Molecular descriptor 

1 AlphA Aliphatic atom count 

2 ArA Aromatic atom count 

3 ArB Aromatic bond count 

4 ArR Aromatic ring count 

5 chB Side-chain bond count 

6 HBA Number of H-bond acceptors 

7 HBD Number of H-bond acceptors 

8 LogP Octanol/water particion coefficient 

9 MW Molecular mass 

10 nC Number of carbon atoms 

11 nHl Number of halogens 

12 nHA Number of heteroatoms 

13 RB Number of rotatable bonds 

14 RC Ring count 

15 TPSA Topological surface area 

JChem 6.0.0, 2013, ChemAxon, http://www.chemaxon.com) 
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Table S2 Coefficients and maximum values used to compute property-specific desirability functions (dfs) 

for herbicides, insecticides and fungicides 

Pesticide 

class 
Property a b c o Max 

Herbicides MW 7.077E+001 2.830E+002 8.497E+001 -1.185E+000 69.5849922 

 LogP 9.381E+001 3.077E+000 1.434E+000 6.164E-001 94.4228257 

 HBA 1.176E+002 2.409E+000 1.567E+000 7.155E+000 120.4572352 

 HBD 2.334E+002 4.535E-001 -1.480E+000 4.470E+000 228.1589796 

 RB 8.470E+001 4.758E+000 -2.423E+000 5.437E+000 89.7012502 

 arR 3.018E+002 1.101E+000 8.869E-001 -2.281E+001 276.9634213 

Insecticides MW 7.638E+001 2.983E+002 8.364E+001 1.912E+000 78.2919965 

 LogP 7.427E+001 4.555E+000 -2.193E+000 -2.987E+000 71.2829691 

 HBA 1.394E+002 1.363E+000 1.283E+000 5.341E-001 133.9224801 

 HBD 6.706E+002 -1.163E+000 7.856E-001 7.951E-001 331.170104 

 RB 6.549E+001 6.219E+000 -2.448E+000 5.318E+000 70.5540709 

 arR 2.875E+002 3.050E-001 1.554E+000 -8.864E+001 193.0023343 

Fungicides MW 5.103E+001 3.142E+002 -5.631E+001 2.342E+000 53.3719946 

 LogP 5.073E+001 3.674E+000 -1.238E+000 2.067E+000 52.773116 

 HBA 7.379E+001 1.841E+000 1.326E+000 5.158E-001 73.7976536 

 HBD 1.647E+002 -9.762E-001 -2.027E+000 1.384E+000 144.9887053 

 RB 4.091E+001 1.822E+000 2.582E+000 6.235E-001 41.4385926 

 arR 1.344E+002 8.383E-001 1.347E+000 -3.117E+001 102.3024319 
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Table S3 R
2
 values of the fitted desirability functions for the three classes of pesticides 

Class MW LogP HBA HBD RB arR 

Herbicides 0.93 0.93 0.95 1.00 0.95 0.98 

Insecticides 0.97 0.97 0.95 1.00 0.88 1.00 

Fungicides 0.97 0.93 0.96 1.00 0.96 0.99 

 

Table S4 Statistics of pesticides extracted from AgroSAR sets 

Sets Properties 5% Quantile 95% Quantile Median Mean SD
a
 

Pesticide 

MW 228.3 553.3 354.8 370.1 108.2 

LogP 1.2 7.2 4.1 4.2 1.8 

HBA 1 7 3 3.3 2 

HBD 0 2 0 0.5 0.8 

ROT 2 11 6 6.1 3.1 

arR 0 3 2 1.8 1 

Herbicides 

MW 225.2 430.7 320.8 324.3 67.7 

LogP 0.8 5.4 3.4 3.3 1.4 

HBA 1 7 3 3.4 1.8 

HBD 0 2 1 0.7 0.7 

ROT 2 10 5 5.6 2.4 

arR 0 3 1 1.4 0.8 

Insecticides 

MW 245.3 608.6 384 403.5 123.4 

LogP 1.4 7.7 4.7 4.6 1.9 

HBA 1 7 3 3.1 2.2 

HBD 0 2 0 0.6 0.8 

ROT 2 11 6 6.4 2.8 

arR 0 3 2 1.8 1 

Fungicides 

MW 216.3 480.8 336.3 343.6 84.7 

LogP 1.2 6.4 3.8 3.8 1.6 

HBA 1 7 3 3.4 1.7 

HBD 0 2 0 0.5 0.7 

ROT 2 12 5 5.8 3.3 

arR 0 3 2 1.8 1 
a
 SD standard deviation 
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Table S5 Percentages of marketed pesticides used to develop QEPest-SFs passing rule-based filters  

Class 
Number of 

pesticides 
Lipinski Tice [1] Hao

 
[2] 

Herbicides 585 97.61 % 64.44 % - 

Insecticides 495 88.46 % 65.79 % - 

Fungicides 278 92.75 % - - 

Pesticides 1319 93.71 % - 77.35 % 

accurate ClogP values were computed for 78.7% of the pesticides 

 

Table S6 QEPest scores assign to AgroSAR sets at cumulative frequency (CF) values of 0.25, 0.5, 0.75   

Scoring 

function 
CF 0.25 CF 0.5 CF 0.75 

QEH 0.859 0.72 0.595 

QEI 0.746 0.574 0.404 

QEF 0.733 0.601 0.39 

QEPmax 0.835 0.696 0.515 

QEPavg 0.734 0.600 0.419 

 

Table S7 Area under the receiver operating curve (AUC)[3] and standard deviation (SD) values achieved by 

the QEPest scoring functions 

Scoring 

function 
QEH QEI QEF QEPmax QEPavg 

AUC 

(±SD) 

0.721 

(±0.007) 

0.668 

(±0.003) 

0.677 

(±0.003) 

0.643 

(±0.002) 

0.651 

(±0.002) 
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Table S8 Optimum cutoffs for QEPest-SFs as suggested by Matthews correlation coefficients and 

sensitivity-specificity versus cutoff (Se-Sp Cutoff) plots 

Metric QEH QEI QEF QEPmax QEPavg 

Matthews 

correlation 

coefficients 

0.608 0.784 0.607 0.702 0.639 

Se-Sp Cutoff 0.650 0.500 0.510 0.630 0.530 

 

Table S9 Standardization  of pesticides before molecular properties generation;  

Number Standardization step 

1 Remove fragment 

2 Strip salts 

3 Remove water 

4 Transform nitro 

5 Transform nitroso 

6 Transform Azide 

7 Transform Isocyanate 

8 Transform Aromatic N-Oxide 

9 Transform Tertiary N-Oxide 

10 Transform Phosphoric 

11 Transform Phosphonium Ylide 

12 Transform Sulfoxide 

13 Transform Sulfon 

14 Disconnect Metal Atoms 

15 Neutralize 

16 Clean Isotones 

17 Tautomerize 

ChemAxon’s Standardizer module - JChem 6.0.0, 2013, ChemAxon, http://www.chemaxon.com 
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Figure S1 Kendall tau [4] values describing the pair wise correlation between MW, LogP, HBA, HBD, RB 

and arR, in the marketed pesticide set (see paper) 
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Figure S2 Three of the lowest scored herbicides (a), insecticides (b) and fungicides (c) from AgroSAR 

dataset (ignoring zero scored representatives) 
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Figure S3 Sensitivity(Se)-specificity(Sp) and Matthews correlation coefficient versus score cutoffs plots of 

AgroSAR (a) herbicides, (b) insecticides, (c) fungicides, (d) pesticides 
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