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Appendices 
 

Appendix 1: Acute Toxicity Database 
 

All acute toxicity datasets used in this studyand included in the Acute Toxicity 

Database (see Chapter 2) are available on the USB stick attached to this thesis  

(AcuteToxicityDB.accdb)
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Appendix 2: MIE literature  
 

The MIE training set in SMILES is available on the USB stick attached to this thesis (Tab MIE training set, MIE Appendix.xlsx). 

Table 1. Detailed description of MIE literature 

 
       
# 

MIE target MIE  Xenobiotic Acute effect Adapted 
Bradford Hill 
considerations 

Taxonomic 
Applicability 

References 

1.  endoplasmic 
reticulum calcium 
ATPase 

Inhibition - 
Calcium 
mobilization 

Atrazine 
Bifenthrin 
Chlorpyrifos 
Diazinon 
Dichlorobenzene 
Methoxychlor 
Methylfarnesoate 
Nonylphenol 
Parathion 
Permethrin 
Phenanthrene 
Pyriproxyfen 
Toluene 
Toxaphene 
Trichloroethylene 
β-estradiol 
λ-cyhalothrin 
 

Narcosis 1.2, 2, 3.2,  
4.1, 5 

Daphnia magna 
Teleost Fish  
Green Algae 
 
 
 
 
 

[1; 2] 
 

2.  Cell membrane Disruption of 
membrane 
integrity 

1,1,1 -trichloroethane 
1,1,2,2-tetrachloroethane 
1,2,3-trichloropropane 
1,2,3,4-tetrachlorobenzene 
1,2,3,5 -tetrachlorobenzene 
1,2,3-trichlorobenzene 

Narcosis 1.2, 2, 3.1, 3.2, 
4.1, 5 

Pimephales promelas  
Oncorhynchus mykiss  
Poecilia reticulata 
Danio rerio 
Lepomis macrochirus  
 

[3; 4; 5; 6; 7] 
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1,2,4,5 -tetrachlorobenzene 
1,2,4-trichlorobenzene 
1,2-dichlorobenzene 
1,2-dichloroethane 
1,2-dichloropropane 
1,2-ethanediol 
1,3,5 -trichlorobenzene 
1,3-dichlorobenzene 
1,3-dichloropropane 
1,4-dichlorobenzene 
1,1,2-trichloroethane 
1,1-dichloroethane 
1-chlorobutane 
1-octanol 
2-(2-butoxyethoxy)ethanol 
2,3,4,5-tetrachloroaniline 
2,3,4-trichloroaniline 
2,3-dichloronitrobenzene 
2,3-dimethylnitrobenzene 
2,4,5 -trichloroaniline 
2,4,5-trichlorotoluene 
2,4-dichloroaniline 
2,4-dichloronitrobenzene 
2,4-dichlorophenol 
2,4-dichlorotoluene 
2,5 -dichloronitrobenzene 
2,5-dichloroaniline 
2-isopropoxyethanol 
2-butoxyethanol 
2-chloro-6-nitrotoluene 
2-chloroaniline 
2-chloronitrobenzene 
2-chlorophenol 
2-ethoxyethanol 
2-ethyl-1-hexanol 
2-ethylaniline 
2-methoxyethanol 
2-methyl-2-propanol 

 



4 

 

2-methylaniline 
2-nitroaniline 
2-nitrotoluene 
2-propanol 
3,4-dichloroaniline 
3,4-dichlorotoluene 
3,4-dimethylnitrobenzene 
3,5 -dichloroaniline 
3,5 -dichloronitrobenzene 
3,5 -dichlorophenol 
3-chloroaniline 
3-chloronitrobenzene 
3-chlorophenol 
3-chlorotoluene 
3-ethylaniline 
3-methylaniline 
3-nitroaniline 
3-nitrotoluene 
3-pentanol 
4-bromophenyl 3-pyridyl ketone 
4-chloro-2-nitrotoluene 
4-chloroaniline 
4-chloronitrobenzene 
4-chlorotoluene 
4-ethylaniline 
4-hexyloxyaniline 
4-methylaniline 
4-nitroaniline 
4-nitrotoluene 
Acetone 
Aniline 
Benzene 
Dichloromethane 
Diethylene glycol 
Diethylether 
Dimethylaminoterephthalate 
Ethanol 
m-bromobenzamide 
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Monochlorobenzene 
m-Xylene 
Nitroarom atics 4 
Nitrobenzene 
-Xylene 
p-(tert-butyl) benzamide 
Pentachloroethane 
Pentachlorobenzene 
Phenol 
Phenyl-4-aminosalicylate 
p-Xylene 
Tetrachloroethene 
Tetrachloromethane 
Toluene 
Trichloroethene 
Trichloromethane 
Triethylene glycol 
Tripropargylamine 

3.  DNA  Alkylation  Diethyl nitrosamine 
Diethyl sulfate 
Dimethyl nitrosamine 
Dimethyl sulfate 
Ethyl methanesulfonate 
Ethyl nitrosourea 
Ethyl-N'-nitro-N-nitrosoguanidine 
Isopropyl methanesulfonate 
Methyl methanesulfonate 
Methyl-I-N'-nitro-N-
Nitroguanidine 
coumarins 
epoxides 
halogenated alkenes 
quinones 
thiophenes –SN2 

Reactivity 1.2, 2, 3.2, 4.1, 
4.2, 5 

Eukaryota [8; 9; 10] 

4.  DNA DNA adduct 
formation 

Oxidated metabolites of: 
Benzo[a]pyrene 
Beta-naphthoflavone 
3-methylcholanthrene  

Reactivity  1, 2, 3.1, 3.2, 
4.1, 5 

Teleost Fish 
 

[11; 9] 
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7,8-diole B[a]P 
Dibenzo[a,l]pyrene 
polycyclic aromatic 
hydrocarbons  (PAHs) with so 
called ‘bay region’ 
polycyclic aromatic 
hydrocarbons (PAHs) with so 
called ‘fjord regions’ 
 

5.  DNA, protein, lipids 
(liver)  

ROS formation Electron reduced metabolites of: 
4-nitroquinoline 1-oxide,  
Aflatoxin B1 
Nitrofurantoin 
Phenanthrenequinone  
Oxidated metabolites of:  
Acetaminophen 
tetrachlorobiphenyls 
 

Reactivity 1, 2, 3.1, 3.2, 
4.1, 5 

Teleost Fish  [9; 12; 13; 14] 

6.  DNA, proteins Alkylation quinones Reactivity 1, 2, 3.1, 3.3, 
4.1, 5 

Oncorhynchus mykiss  
Eukaryota 

[15; 9] 

7.  DNA, protein, lipids ROS reactivity 
mediated by 
episulfonium 
ion 

Activated metabolites of: 
1,2- dibromoethane  
small halogenated alkanes 

Reactivity 1, 2, 3, 4, 5 Ictalurus punctatus 
Teleost Fish 

[9; 10; 16; 17] 

8.  DNA, protein, lipids  ROS reactivity 
mediated by 
nitrenium 

Activated metabolites of: 
2-aminofluorene 
Aniline 
Chloroaniline 
Nitrofurantoin  
Sulfadimethoxine 
arylamines 
quinolones 
 

Reactivity 1, 2, 3, 4, 5 Oncorhynchus mykiss  
Oryzias latipes 
Teleost Fish 

[18; 19; 9; 20; 
21] 

9.  DNA, protein, lipids Redox cycle 
activity 

Azoxystrobin 
Juglone 
quinones 
 

Reactivity 1, 2, 3, 4, 5 Eukaryota [15; 9; 22] 

10.  DNA, protein, lipids Redox cycle Procyanin Reactivity 1, 2, 3, 4, 5 Pseudomona [23; 9] 
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activity  aeruginosa 
Eukaryota 

11.  DNA, protein, lipids Fenton-
chemistry-like 
generation of 
hydroxyl radical  

Pyochelin Reactivity 1, 2, 3.2, 4.2, 
4.3, 5 

Pseudomonas 
aeruginosa 
Eukaryota 

[23; 9] 

12.  DNA, protein, lipids 
(liver) 

ROS reactivity 
mediated by 
superoxide 
anion and 
peroxide   

Oxidated metabolites of:  
Ethanol 

Reactivity 1, 2, 3, 4, 5 Teleost Fish 
 

[24; 9] 

13.  DNA, proteins, lipids 
(chloroplast; lung)  

Redox cycle 
activity 

Diquat 
Paraquat 
bipyridyl-based herbicides 

Reactivity 1, 2, 3, 4, 5 Aquatic plants 
Teleost Fish 
 

[9; 25; 26] 

14.  DNA, proteins Michael 
addition 

acid imides 
phenolic metabolites 
polarized alkenes and related 
nitrogen chemicals polarized 
alkynes  
quinones  
 

Reactivity 1, 2, 3, 4, 5 Teleost Fish 
Tetrahymena 
pyriformis 
Daphnia magna 
 

[9; 10; 16] 

15.  Aryl hydrocarbon 
receptor 

Covalent 
binding leading 
to activation 

2,3,7,8-tetrachlorodibenzo-dioxin 
(TCDD) 
3-Methylcholanthrene  
Benzidine   
Dibenzo-p-dioxin   
Dichlorodiphenyldichloroethylen
e 
Hexachlorobenzene 
Hexachlorobenzene 
Nonylphenol 
halogenated aromatic 
hydrocarbons 
indoles 
polychlorinated biphenyls 
polychlorinated dibenzofurans,  
polycyclic aromatic 
hydrocarbons (PAHs)   

Specific 
Toxicity 

1, 2, 3, 4, 5 Danio rerio 
Oncorhynchus mykiss 
Salmo salar 
Xenopus laevis 
Microgadus tomcod 

[27; 8; 28; 9] 
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16.  Calmodulin  Covalent 
binding leading 
to inhibition 

Cyclosporin Specific 
Toxicity 

1, 2, 3.1, 4.2, 5 Carassius auratus 
Danio rerio 
Teleost Fish  

[9; 29] 

17.  Androgen Receptor Binding – 
Agonistic effect 

17-beta-trenbolone 
5-alpha-dihydrotestosterone 
Spironolactone 

Specific 
Toxicity 

1, 2, 3.1, 4.2, 5 Pimephales promelas 
Oryzias latipes 

[30; 8] 

18.  Aromatase (CYP19s) Interference 
with electron 
transfer via the 
cytochrome 
P450 heme 
group of the 
aromatase 
enzyme 

Fadrozole 
Letrozole 
Prochloraz 
 

Specific 
Toxicity 

1, 2, 3.1, 4.2, 5 Teleost Fish 
Oryzias latipes 
 
 

[8; 9; 31] 

19.  Cyclooxygenase Covalent 
interference 
leading to 
inhibition 

1-chloro-4-nitrobenzene 
3-(Difluoromethyl)-1-(4-
methoxyphenyl)-5-[4-
(methylsulfinyl)phenyl]-1H-
pyrazole 
Acetylsalicylic acid  
Celecoxib 
Diclofenac sodium 
Emamectin benzoate 
Ibuprofen 
Indomethacin 
Naproxen 
Oxytetracycline hydrochloride 
Tetraconazole 

Specific 
Toxicity 

1, 2, 3.1, 4.2, 5 Carassius auratus 
Teleost Fish 
Crustaceans 
 

[8; 9] 

20.  CYP enzymes Binding leading 
to decreased 
activity 

Clotrimazole 
Ketoconazole 
Miconazole 
Sulconazole 
Tioconazole 
antifungal imidazoles 

Specific 
Toxicity 

1, 2, 3, 4, 5 Dorosoma 
cepedianum 
Gadus morhua 
Oncorhynchus mykiss 
Teleost Fish 
 
 
 

[8; 9; 32] 

21.  CYP1A Binding leading 
to inhibition 

2-aminoanthracene 
Acrylamide 

Specific 
Toxicity 

1, 2, 3, 4, 5 Oncorhynchus mykiss 
Stenotomus chrysops 

[9; 33; 34; 35; 
36] 
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PCB77 Ictalurus punctatus 

22.  Acetylcholinesterase Reversible 
binding leading 
to inhibition  

Carbaryl 
Alanycarb 
Aldicarb 
Bendiocarb 
Benfuracarb 
Butocarboxim 
Butoxycarboxim 
Carbofuran 
Carbosulfan 
Ethiofencarb 
Fenobucarb 
Formetanate 
Furathiocarb 
Isoprocarb 
Methiocarb 
Methomyl 
Metolcarb 
Oxamyl 
Pirimicarb 
Propoxur 
Thiodicarb 
Thiofanox 
Triazamate 
Trimethacarb 
XMC 
Xylylcarb 
carbamates 
quaternary ammonium group 
tertiary ammonium group 

Specific 
Toxicity 

1, 2, 3.1, 4.1, 
4.2, 4.3, 5 

Oncorhynchus mykiss 
Orthologs in Teleost 
fish, Amphibian, 
Crustacean species  

[37; 38; 39] 

23.  Acetylcholinesterase Irreversible 
binding leading 
to inhibition  

Acephate 
Azamethiphos 
Azinphos-ethyl 
Azinphos-methyl 
Cadusafos 
Chlorethoxyfos 
Chlorfenvinphos 
Chlormephos 

Specific 
Toxicity 

1, 2, 3.1, 4.1, 
4.2, 4.3, 5 

Oncorhynchus mykiss 
Orthologs in Teleost 
fish, Amphibian, 
Crustacean species 

[37; 38; 39] 
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Chlorpyrifos 
Chlorpyrifos-methyl 
Coumaphos 
Cyanophos 
Demeton-S-methyl 
Diazinon 
Dichlorvos/ DDVP 
Dicrotophos 
Dimethoate 
Dimethylvinphos 
Disulfoton 
EPN 
Ethion 
Ethoprophos 
Famphur 
Fenamiphos 
Fenitrothion 
Fenthion 
Fosthiazate 
Heptenophos 
Imicyafos 
isocarbophos 
Isofenphos 
Isoxathion 
Malathion 
Mecarbam 
Methamidophos 
Methidathion 
Mevinphos 
Monocrotophos 
Naled 
Omethoate 
Oxydemeton-methyl 
Parathion 
Parathion-methyl 
Phenthoate 
Phorate 
Phosalone 
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Phosmet 
Phosphamidon 
Phoxim 
Pirimiphos-methyl 
Profenofos 
Propetamphos 
Prothiofos 
Pyraclofos 
Pyridaphenthion 
Quinalphos 
Sulfotep 
Tebupirimfos 
Temephos 
Terbufos 
Tetrachlorvinphos 
Thiometon 
Triazophos 
Trichlorfon 
Vamidothion 

24.  Nicotinic 
acetylcholine 
receptor 

competitive 
agonist  

Acetamiprid 
Clothianidin 
Dinotefuran 
Flupyradifurone 
Imidacloprid 
Nitenpyram 
Sulfoxaflor 
Thiacloprid 
Thiamethoxam nicotine 
Triflumezopyrim 
 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Daphnia magna, 
Daphnia pulex,  
Danio rerio, 
Lepisosteus oculatus,  
Xenopus tropicalis,  
Teleost fish 
Crustaceans 

[37; 40; 41; 42; 
38] 

25.  Nicotinic acetylcholine 
receptor 
 

allosteric agonist 
 

Spinosad 
Spinetoram 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Daphnia magna, 
Daphnia pulex  

[37; 40; 41; 38] 

26.  Nicotinic acetylcholine 
receptor 
 

Antagonist 
leading to 
inhibitory 
neurotoxicity 
 

Bensultap 
Cartap 
Thiocyclam 
Thiosultrap-sodium 
nereistoxin analogues 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Daphnia magna, 
Daphnia pulex,  
Danio rerio, 
Lepisosteus oculatus,  
Xenopus tropicalis,  

[37; 40; 41; 38] 
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  Teleost fish 
Crustaceans 

27.  Voltage gated sodium 
channel  

Modulator 
leading to 
deactivation 

Acrinathrin 
Allethrin 
Bifenthrin 
Bioallethrin 
Bioallethrin S-cyclopentenyl 
Bioresmethrin 
Cycloprothrin 
Cyfluthrin 
Cyhalothrin 
Cypermethrin 
Cyphenothrin [(1R)-trans- 
isomers] 
Deltamethrin 
Empenthrin [(EZ)- (1R)- isomers] 
Esfenvalerate 
Etofenprox 
Fenpropathrin 
Fenvalerate 
Flucythrinate 
Flumethrin 
Halfenprox 
Kadethrin 
Phenothrin [(1R)-trans- isomer] 
Prallethrin 
Resmethrin 
Silafluofen 
Tefluthrin 
Tetramethrin 
Tetramethrin [(1R)- isomers] 
Tralomethrin 
Transfluthrin 
alpha-Cypermethrin 
beta-Cyfluthrin 
beta-Cypermethrin 
d-cis-trans Allethrin 
d-trans Allethrin 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Danio rerio,  
Xenopus tropicalis,  
Teleost fish 
Crustaceans 

[37; 43; 44; 45; 
46; 38] 
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gamma-Cyhalothrin 
lambda-Cyhalothrin 
tau-Fluvalinate 
theta-Cypermethrin 
zeta-Cypermethrin 
DDT 
Methoxychlor  
type I pyrethrins  
type II pyrethrins 

28.  Voltage gated sodium 
channel  

Binding during 
the slow 
inactivated state 
of the channel 
leading to 
deactivation 

indoxacarb 
metaflumizone 

Specific  
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Danio rerio,  
Xenopus tropicalis, 
Daphnia magna, 
Daphnia pulex 
Teleost fish 

[37; 44; 47; 38; 
48] 

29.  GABA-gated chloride 
channel  

Non-competitive 
antagonism 
leading to 
channel 
deactivation 

endosulfan 
chlordane 
fipronil 
ethiprole 
 

Specific  
Toxicity 

  [49; 42] 

30.  Glutamate-gated 
chloride channel  

Activation   Abamectin 
Emamectin benzoate 
Lepimectin 
Milbemectin 
avemectins 
milbemycins  
macrocyclic lactones 

Specific  
Toxicity 

1, 2, 3.1,3.2, 
4.1, 4.3, 5 

Xenopus tropicalis, C. 
elegans, Daphnia 
pulex 
Crustaceans 

[37; 50; 51] 

31.  Ryanodine and 
ryanodine-like 
receptors 

Binding leading 
to cytosolic Ca2+ 
transients 

Chlorantraniliprole 
Cyantraniliprole 
Flubendiamide 

Specific 
Toxicity 

1, 2, 3.1,3.2, 
4.1, 4.3, 5 

Daphnia pulex 
C. elegans,  
Danio rerio, Esox 
Lucius, Gadus 
morhua, Poecilia 
formosa 
 

[37; 52; 38; 53] 

32.  Photosystem II, triazine 
site  

Binding leading 
to inhibition  

Ametryne 
Amicarbazone 
Atrazine 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Chlamodomonas 
reinhardtii, Chlorella 
pyrenoidosa, P. 

[54; 37; 55; 56; 
57] 
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Bromacil 
Cyanazine 
Desmedipham 
Desmetryne 
Dimethametryne 
Hexazinone 
Lenacil 
Metamitron 
Metribuzin 
Phenmedipham 
Prometon 
Prometryne 
Propazine 
Pyrazon 
Simazine 
Simetryne 
Terbacil 
Terbumeton 
Terbuthylazine 
Terbutryne 
Trietazine 

subcapitata, 
Green algae, 
Cyanobacteria 

33.  Photosystem II, nitrile 

site 

Binding leading 
to inhibition 

Bentazon 
Bromofenoxim 
Bromoxynil 
Ioxynil 
Pyridate 
Pyrudafol 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Chlamodomonas 
reinhardtii, Chlorella 
pyrenoidosa, P. 
subcapitata, 
Green algae, 
Cyanobacteria 

[54; 37; 55; 56; 
57] 

34.  Photosystem II, urea 

site 

Binding leading 
to inhibition 

Chlorobromuron 
Chlorotoluron 
Chloroxuron 
Dimefuron 
Diuron 
Ethidimuron 
Fenuron 
Fluometuron 
Isoproturon 
Isouron 
Linuron 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Chlamodomonas 
reinhardtii, Chlorella 
pyrenoidosa, P. 
subcapitata, 
Green algae, 
Cyanobacteria 

[54; 37; 55; 56; 
57] 
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Methabenzthiazuron 
Metobromuron 
Metoxuron 
Monolinuron 
Neburon 
Pentanochlor 
Propanil 
Siduron 
Tebuthiuron 

35.  Photosystem I Redox 
interference 
leading to 
electron 
diversion   

Diquat 
Paraquat 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Green Algae [58; 37; 56; 59; 
26] 

36.  Protoporphyrinogen 
IX oxidase 

Inhibiting 
interference 
leading to 
decrease in 
activity  

Acifluorfen-Na 
Azafenidin 
Benzfendizone 
Bifenox 
Butafenacil 
Carfentrazone-ethyl 
Chlomethoxyfen 
Cinidon-ethyl 
Fluazolate 
Flufenpyr-ethyl 
Flumiclorac-pentyl 
Flumioxazin 
Fluoroglycofen-ethyl 
Fluthiacet-methyl 
Fomesafen 
Halosafen 
Lactofen 
Oxadiargyl 
Oxadiazon 
Oxyfluorfen 
Pentoxazone 
Profluazol 
Pyraclonil 
Pyraflufen-ethyl 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.3, 5 

Chlamydomonas 
reinhardtii, 
Scenedesmus acutus, 
Green algae, 
Cyanobacteria 

[37; 60; 61; 62; 
38; 63] 
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Sulfentrazone 
Thidiazimin 

37.  Phytoene desaturase Interference 
leading to 
disruption of 
carotenoid 
synthesis  

Beflubutamid 
Diflufenican 
Fluridone 
Flurochloridone 
Flurtamone 
Norflurazon 
Picolinafen 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.3, 5 

Green algae 
 

[37; 64; 56; 65; 
38] 

38.  Lycopene cyclase Interference 
leading to 
disruption of 
carotenoid 
synthesis 

Amitrole Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.3, 5 

Green algae 
 

[37; 66; 64; 56; 
65; 38] 

39.  4-hydroxyphenyl 
pyruvate di-
oxygenase 

Binding leading 
to disruption of 
carotenoid 
synthesis 

Benzobicyclon 
Benzofenap 
Isoxachlortole 
Isoxaflutole 
Mesotrione 
Pyrazolynate 
Pyrazoxyfen 
Sulcotrione 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.3, 5 

Green algae 
 

[37; 67] 

40.  EPSP 
(enolpyruvylshikimate 
3-phosphate) 
synthase 

Binding leading 
to amino acid 
biosynthesis 
disruption 

Glyphosate 
Sulfosate  

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.3, 5 

Green algae [37; 68; 69] 

41.  Acetolactate 
synthase ALS 
(acetohydroxy-acid 
synthase AHAS) 

Binding leading 
to amino acid 
biosynthesis 
inhibition 

Amidosulfuron 
Azimsulfuron 
Bensulfuron-methyl 
Bispyribac-Na 
Chlorimuron-ethyl 
Chlorsulfuron 
Cinosulfuron 
Cloransulam-methyl 
Cyclosulfamuron 
Diclosulam 
Ethametsulfuron-methyl 
Ethoxysulfuron 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Green algae, Red 
algae, Brown algae 

[37; 70; 68; 71; 
72; 69] 
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Flazasulfuron 
Florasulam 
Flucarbazone-Na 
Flumetsulam 
Flupyrsulfuron-methyl-Na 
Foramsulfuron 
Halosulfuron-methyl 
Imazamethabenz-methyl 
Imazamox 
Imazapic 
Imazapyr 
Imazaquin 
Imazethapyr 
Imazosulfuron 
Iodosulfuron 
Mesosulfuron 
Metosulam 
Metsulfuron-methyl 
Nicosulfuron 
Oxasulfuron 
Penoxsulam 
Primisulfuron-methyl 
Propoxycarbazone-Na 
Prosulfuron 
Pyrazosulfuron-ethyl 
Pyribenzoxim 
Pyriftalid 
Pyriminobac-methyl 
Pyrithiobac-Na 
Rimsulfuron 
Sulfometuron-methyl 
Sulfosulfuron 
Thifensulfuron-methyl 
Triasulfuron 
Tribenuron-methyl 
Trifloxysulfuron 
Triflusulfuron-methyl 
Tritosulfuron 
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42.  Glutamine synthase Inhibitory 
interaction 
leading to 
inhibition of 
amino acid 
synthesis  

Bialaphos 
Glufosinate-ammonium 
 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Algal species, 
Ctenopharyngodon 
idellus 

[37; 73; 74; 38] 

43.  Microtubule Interaction with 
multiple sites 
leading to 
disruption of 
microtubule 
assembly and 
cell division 

Amiprophos-methyl 
Benfluralin 
Butamiphos 
Butralin 
Chlorthal-dimethyl (DCPA) 
Dinitramine 
Dithiopyr 
Ethalfluralin 
Oryzalin 
Pendimethalin 
Propyzamide 
Tebutam 
Thiazopyr 
Trifluralin 
 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 5 

Lithobates clamitans, 
Oncorhynchus mykiss, 
Daphnia sp., Algae  

[37; 75; 76; 77; 
38] 

44.  Microtubule Interaction with 
multiple sites 
leading to 
disruption 
microtubule 
assembly and 
mitosis  

Barban 
Chlorpropham 
Propham 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Thamnocephalus 
platyurus,   Brachionu 
calyciflorus, 
Pseudokirchneriella 
subcapitata, Algae 

[37; 78; 79; 38] 

45.  DHP synthase Inhibition of 
enzyme and 
blocking the 
conversion of 
4-aminobenzoic 
acid to 7,8 - 
dihydropteroate 

Asulam Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Teleost fish, Green 
algae 

[80; 37; 81; 38] 

46.  Acetyl-CoA 
carboxylase  

Binding leading 
to inhibition of 
fatty acid 

Alloxydim 
Butroxydim 
Clethodim 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Danio rerio, Xenopus 
laevis, Discoglossus 
scovazzi, Teleost fish, 

[37; 82; 83; 84; 
38] 
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synthesis Clodinafop-propargyl 
Cycloxydim 
Cyhalofop-butyl 
Diclofop-methyl 
Fenoxaprop-P-ethyl 
Fluazifop-P-butyl 
Haloxyfop-R-methyl 
Pinoxaden 
Profoxydim 
Propaquizafop 
Quizalofop-P-ethyl 
Sethoxydim 
Spirodiclofen 
Spiromesifen 
Spirotetramat 
Tepraloxydin 
Tralkoxydim 

Green algae (except 
the class of 
Prasinophyceae), Red 
algae  

47.  Fatty acid synthesis Interaction with 
components of 
the cycle (not 
acetyl-CoA 
carboxylase) 
leading to 
inhibition  

Benfuresate 
Bensulide 
Benthiocarb 
Butyrate 
Cycloate 
Dalapon 
Dimepiperate 
EPTC 
Esprocarb 
Ethofumesate 
Flupropanate 
Molinate 
Orbencarb 
Pebulate 
Prosulfocarb 
TCA 
Tiocarbazil 
Triallate 
Vernolate 

Specific 
Toxicity 

1.2, 2, 3.1, 4.1, 
5 

Ictalurus punctatus, 
Morona saxatilis, 
Thalassiosira 
pseudonana, Green 
algae 

[85; 86; 37; 87; 
88; 89] 

48.  VLCFA (very long 
chain fatty acid) 

Interaction with 
components of 

Acetochlor 
Alachlor 

Specific 
Toxicity 

1.2, 2, 3.1, 4.1, 
5 

Cyprinus carpio, 
Perca fluviatilis 

[37; 90; 91; 92] 
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synthesis the process 
leading 
inhibition and 
disruption of 
cell division  

Anilofos 
Butachlor 
Cafenstrole 
Dimethachlor 
Dimethanamid 
Diphenamid 
Fentrazamide 
Flufenacet 
Mefenacet 
Metazachlor 
Metolachlor 
Naproanilide 
Napropamide 
Pethoxamid 
Piperophos 
Pretilachlor 
Propachlor 
Propisochlor 
Thenylchlor 

49.  Cellulose synthase  Interaction 
leading to cell 
wall (cellulose) 
synthesis 
inhibition  

Chlorthiamid 
Dichlobenil 
Flupoxam 
Isoxaben 
Quinclorac  

Specific 
Toxicity 

1.2, 2, 3.1, 4.1, 
4.3, 5 

Green algae [37; 93; 94] 
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50.  14a-demethylase 
(CYP51)  

Binding 
indicative of 
coordination 
between the 
triazole N-4 and 
the haem Fe3+ 
leading to 
inhibition of the 
14a-
demethylation 
during 
ergosterol 
biosynthesis 

Azaconazole 
Bitertanol 
Bromuconazole 
Cyproconazole 
Difenoconazole 
Diniconazole 
Epoxiconazole 
Etaconazole 
Fenarimol 
Fenbuconazole 
Fluquinconazole 
Flusilazole 
Flutriafol 
Hexaconazole 
Imazalil 
Imibenconazole 
Ipconazole 
Metconazole 
Myclobutanil 
Nuarimol 
Oxpoconazole 
Pefurazoate 
Penconazole 
Prochloraz 
Propiconazole 
Prothioconazole 
Pyrifenox 
Pyrisoxazole 
Simeconazole 
Tebuconazole 
Tetraconazole 
Triadimefon 
Triadimenol 
Triflumizole 
Triforine 
Triticonazole 

Specific 
Toxicity 

1.1, 1.2, 2, 
3.1,3.2, 4.1, 
4.2, 4.3, 5 

Danio rerio, Xenopus 
tropicalis,  
Teleost fish, Green 
algae 
(Chlamydomonadales) 

[37; 95; 96; 97; 
98] 

51.  squalene epoxidase  Hydrogen 
bonding leading 

Naftitine 
Pyributicarb 

Specific 
Toxicity 

1.1, 1.2, 2, 3.1, 
4.1, 4.3, 5 

Amphimedon 
queenslandica, Danio 

[37; 99; 96; 100; 
38] 
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to inhibition of 
ergosterol and 
cholesterol 
biosynthetic 
pathways 
(terbinafine 
site: hydroxyl 
group of Tyr90) 

Terbinafine rerio, Daphnia pulex, 
Oryzias latipes, 
Trichoplax adhaerens,  

52.  RNA polymerase I  Interaction 
leading to 
disruption of 
nucleic acid 
biosynthesis 

Benalaxyl 
Benalaxyl-M 
Furalaxyl 
Metalaxyl 
Metalaxyl-M 
Ofurace 
Oxadixyl 

Specific 
Toxicity 

1.1, 1.2, 2, 3.1, 
4.1, 4.3, 5 

Tetrahymena 
thermophile, 
Thalassiosira 
pseudonana  

[37; 101; 56; 
102; 96; 103; 38] 

53.  DNA topoisomerase 
type II  

Disruptive 
interaction 
leading to 
nucleic acid 
biosynthesis 
inhibition 

Oxolinic acid Specific 
Toxicity 

1.1, 1.2, 2, 3.1, 
3.2, 4.1, 4.3, 5 

Crustacean  [37; 104; 38; 
105] 

54.  Protein biosynthesis Disruptive 
interaction 
leading to 
inhibition of 
protein 
synthesis 

Blasticidin-S 
Kasugamycin 
Streptomycin 
Oxytetracycline 

Specific 
Toxicity 

1.2, 2, 3.1, 4.1, 
4.3, 5 

Green algae [37; 106; 107] 

55.  β-tubulin assembly in 
mitosis 

Disruptive 
interaction 
leading to 
mitosis and cell 
division 
inhibition 

Benomyl 
Carbendazim 
Diethofencarb 
Ethaboxam 
Fuberidazole 
Thiabendazole 
Thiophanate 
Thiophanate-methyl 
Zoxamide 

Specific 
Toxicity 

1.1, 1.2, 2, 3.1, 
3.2, 4.2, 4.3, 5 

Crustacean, Green 
algae 

[108; 37; 109; 
110; 111; 112] 

56.  sterol 24-C-
methyltransferase 

Binding leading 
to inhibition of 

Edifenphos 
Iprobenfos (IBP) 

Specific 
Toxicity 

1, 2, 3.1, 4.1, 
4.3, 5 

Crustaceans 
(daphnids) 

[113; 37; 114; 
115; 116; 96; 
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phosphatidyl 
choline 
synthesis 

Isoprothiolane  
Pyrazophos 
 

117] 

57.  NADH oxireductase  
(mitochondria) 

Binding to 
membrane 
subunit of the 
enzyme 
(coupling site I) 
leading to 
inhibition  of the 
mitochondrial 
respiratory 
chain  

Diflumetorim 
Rotenone 
Tolfenpyrad 
 
 

Specific 
Toxicity 

1, 2, 3.1, 4.1, 
4.2, 5 

Daphnia pulex, 
Paradiaptomus 
lamellatus 
Teleost fish 
*no effect in 
Potamonuates sp.  
 

[37; 118; 119; 
120; 121] 

58.  complex I electron 
transport 
(mitochondria) 

Interference 
with electron 
transport chain 
leading to 
inhibition of 
mitochondrial 
respiratory 
chain  

Fenpyroximate 
Pyridaben 
Pyrimidifen 
Tebufenpyrad 
Tolfenpyrad 

Specific 
Toxicity 

1, 2, 3.1, 4.1, 
4.2, 5 

 [37; 122] 

59.  succinic 
dehydrogenase 
(mitochondria) 

Interaction with 
the complex II 
of the enzyme 
leading to  
inhibition of 
mitochondrial 
respiratory 
chain  

Benodanil 
Benzovindiflupyr 
Bixafen 
Boscalid 
Carboxin 
Cyenopyrafen 
Cyflumetofen 
Fenfuram 
Fluopyram 
Flutolanil 
Fluxapyroxad 
Furametpyr 
Isofetamid 
Isopyrazam 
Mepronil 
Oxycarboxin 
Penflufen 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Teleost fish (Danio 
rerio embryos),  
invertebrates  

[123; 64; 124; 
101; 56; 59; 125; 
126; 127; 128] 
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Penthiopyrad 
Pydiflumetofen 
Pyflubumide 
Sedaxane 
Thifluzamide 

60.  ubiquinol oxidase at 
Qo site 

Reactive 
interaction 
targeting  
complex III site 
of mitochondrial 
respiratory 
chain leading to 
inhibition  

Azoxystrobin 
Coumoxystrobin 
Dimoxystrobin 
Enoxastrobin 
Famoxadone 
Fenamidone 
Fenaminstrobin 
Flufenoxystrobin 
Fluoxastrobin 
Kresoxim-methyl 
Mandestrobin 
Metominostrobin 
Orysastrobin 
Picoxystrobin 
Pyraclostrobin 
Pyrametostrobin 
Pyraoxystrobin 
Pyribencarb 
Triclopyricarb 
Trifloxystrobin 
 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 4.3, 5 

Danio rerio, Daphnia 
magna, Chlorella 
vulgaris, Xenopus sp.,  

[37; 129; 130; 
131; 96] 

61.  complex IV, proton 
gradient 
(mitochondria) 

Uncoupling via 
disruption of 
proton gradient 
within complex 
IV leading to 
inhibition of the 
oxidative 
phosphorylation 
 

Binapacryl 
Chlorfenapyr 
Dinocap 
DNOC 
Fluazinam 
Meptyldinocap 
Sulfuramid 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 5 

Cladocera, Copepoda, 
Rotifera (crustacean)  

[37; 132] 

62.  respiration, ATP 
synthase 

inhibition Azocyclotin 
Cyhexatin 
Diafenthiuron 

Specific 
Toxicity 

1, 2, 3.1, 3.2, 
4.1, 4.2, 5 

Danio rerio, Oryzias 
latipes, Teleost fish 
(early life), Xenopus 

[37; 133; 134; 
135; 136; 137; 
138; 139] 
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Fenbutatin oxide 
Fentin acetate 
Fentin chloride 
Fentin hydroxide 
Propargite 
Tetradifon 

sp. (early life), 
Cyanobacteria, Green 
algae 
 

63.  juvenile hormone  Mimicking 
effect leading to 
increased male 
neonate 
production  

Fenoxycarb 
Hydroprene 
Kinoprene 
Methoprene 
Pyriproxyfen 

Specific 
Toxicity 

1, 2, 3.1, 4.1, 5 Daphnia magna, 
Crustacean  

[37; 140] 

64.  ecdysone receptor  Agonistic effect 
leading to 
premature  
molting 

Chromafenozide 
Halofenozide 
Methoxyfenozide 
Tebufenozide 

Specific 
Toxicity 

1, 2, 3.1, 4.3, 5 Xenopus tropicalis [37; 96] 

65.  Chitin biosynthesis  Disruption of 
chitin 
biosynthesis 
leading to 
premature 
molting  

Bistrifluron 
Bistrifluron 
Chlorfluazuron 
Diflubenzuron 
Etoxazole 
Flucycloxuron 
Flufenoxuron 
Hexaflumuron 
Lufenuron 
Novaluron 
Noviflumuron 
Teflubenzuron 
Triflumuron 
 

Specific 
Toxicity 

1, 2, 3.1, 4.1, 5 Daphnia magna  [37; 141; 142] 
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Table 2. Distribution of Aquatic toxicity classification by ECOSAR among mechanistic domains 

Aquatic toxicity classification by ECOSAR amount Narcosis 

Non-
Specific 

Reactivity 
Specific 
Toxicity 

Acid moiety|Aliphatic Amines 6 x  x 

Acid moiety|Aliphatic Amines|Amides 3   x 

Acid moiety|Aliphatic Amines|Inorganic Compound 1   x 
Acid moiety|Aliphatic Amines|Phenol 
Amines|Phenols 1  x  
Acid moiety|Amides 3   x 

Acid moiety|Amides|Sulfonyl Ureas 1   x 

Acid moiety|Esters 1   x 
Acid moiety|Esters|Vinyl/Allyl Alcohols|Vinyl/Allyl 
Ethers 1   x 

Acid moiety|Halopyrdines 1   x 

Acid moiety|Pyrazoles/Pyrroles 2   x 

Acid moiety|Sulfonyl Ureas|Triazines, Aromatic 1   x 

Acrylamides 1   x 
Acrylamides|Aliphatic Amines|Benzyl 
Alcohols|Inorganic Compound|Ketone 
alcohols|Phenol Amines|Phenols|Vinyl/Allyl 
Alcohols|Vinyl/Allyl Ketones 1   x 

Acrylamides|Esters|Esters (phosphate) 2   x 
Acrylamides|Esters|Esters (phosphate)|Vinyl/Allyl 
Halides 1   x 

Acrylamides|Esters|Vinyl/Allyl Esters 1   x 

Acrylamides|Vinyl/Allyl Ethers 1   x 

Acrylamides|Vinyl/Allyl Ethers|Vinyl/Allyl Sulfones 1   x 

Aldehydes (Mono)|Aliphatic Amines 1   x 

Aliphatic Amines 45 x x x 

Aliphatic Amines|Amides 4   x 
Aliphatic Amines|Benzyl Alcohols|Ketone 
alcohols|Phenol Amines|Phenols|Vinyl/Allyl 
Alcohols|Vinyl/Allyl Ketones 1   x 

Aliphatic Amines|Carbamate Esters 1   x 

Aliphatic Amines|Carbonyl Ureas 1   x 

Aliphatic Amines|Esters 2   x 

Aliphatic Amines|Esters|Esters (phosphate) 1   x 
Aliphatic 
Amines|Esters|Halopyrdines|Nicotinoids|Vinyl/Allyl 
Esters 1   x 

Aliphatic Amines|Esters|Nereistoxin Analogues 1   x 

Aliphatic Amines|Esters|Pyrazoles/Pyrroles 1   x 
Aliphatic Amines|Esters|Vinyl/Allyl 
Alcohols|Vinyl/Allyl Esters|Vinyl/Allyl Ethers 1   x 

Aliphatic Amines|Esters|Vinyl/Allyl Ethers 1   x 

Aliphatic Amines|Esters|Vinyl/Allyl Ketones 2   x 

Aliphatic Amines|Halopyrdines|Neonicotinoids 2   x 
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Aliphatic Amines|Halopyrdines|Nicotinoids 2   x 

Aliphatic Amines|Neonicotinoids 1   x 

Aliphatic Amines|Nereistoxin Analogues 3   x 

Aliphatic Amines|Nicotinoids 3   x 
Aliphatic Amines|Phenol 
Amines|Phenols|Polynitrobenzenes 1   x 
Aliphatic Amines|Vinyl/Allyl Alcohols|Vinyl/Allyl 
Halides|Vinyl/Allyl Ketones 1   x 
Aliphatic Amines|Vinyl/Allyl Alcohols|Vinyl/Allyl 
Ketones 1   x 
Aliphatic Amines|Vinyl/Allyl Ethers|Vinyl/Allyl 
Ketones 1   x 
Aliphatic Amines|Vinyl/Allyl Halides|Vinyl/Allyl 
Ketones 1   x 

Aliphatic Amines|Vinyl/Allyl Ketones 3   x 

Amides 54 x  x 

Amides|Anilines (Unhindered) 1  x  
Amides|Benzyl Nitriles|Thiophenes 1   x 

Amides|Carbamate Esters|Hydrazines 1   x 

Amides|Carbonyl Ureas 1   x 

Amides|Esters 4   x 

Amides|Esters, Dithiophosphates 4   x 

Amides|Esters, Monothiophosphates 1   x 

Amides|Esters|Esters (phosphate) 3   x 

Amides|Esters|Triazole Pyrimidine Sulfona 1   x 

Amides|Halo Ketones (2 free H) 1   x 

Amides|Halopyrdines 2   x 

Amides|Halopyrdines|Pyrazoles/Pyrroles 2   x 

Amides|Hydrazines 5   x 

Amides|Imidazoles 1   x 

Amides|Imides 1   x 

Amides|Phenol Amines|Phenols 1  x  
Amides|Polynitrobenzenes 1   x 

Amides|Pyrazoles/Pyrroles 10   x 

Amides|Pyrazoles/Pyrroles|Thiophenes 1   x 

Amides|Pyrazoles/Pyrroles|Vinyl/Allyl Halides 1   x 

Amides|Sulfonyl Ureas 3   x 

Amides|Thiophenes 1   x 

Amides|Triazole Pyrimidine Sulfona 3   x 

Amides|Triazoles (Non-Fused) 1   x 

Anilines (Hindered) 2 x   

Anilines (Hindered)|Polynitroanilines 1   x 

Anilines (Unhindered) 66 x x x 

Anilines (Unhindered)|Carbamate Esters 1   x 
Anilines (Unhindered)|Esters|Phenol 
Amines|Phenols 1 x   

Anilines (Unhindered)|Pyrazoles/Pyrroles 2   x 
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Benzoylcyclohexanedione 2   x 

Benzyl Alcohols 2   x 

Benzyl Alcohols|Epoxides, mono 1  x  
Benzyl Alcohols|Triazoles (Non-Fused) 4   x 

Benzyl Nitriles|Esters 3   x 

Benzyl Nitriles|Esters|Pyrethroids 6   x 
Benzyl Nitriles|Esters|Pyrethroids|Vinyl/Allyl 
Halides 10 x  x 

Benzyl Nitriles|Triazoles (Non-Fused) 2   x 

Carbamate Esters 4   x 

Carbamate Esters|Carbamate Esters, Phenyl 2   x 

Carbamate Esters|Carbonyl Ureas|Hydrazines 1   x 

Carbamate Esters|Carbonyl Ureas|Thioureas 2   x 

Carbamate Esters|Esters, Dithiophosphates 1   x 

Carbamate Esters|Halopyrdines 1   x 

Carbamate Esters|Imidazoles 1   x 

Carbamate Esters|Imides 2   x 

Carbamate Esters|Pyrazoles/Pyrroles 2   x 

Carbonyl Ureas 9   x 

Carbonyl Ureas|Esters|Salt 1   x 

Carbonyl Ureas|Halopyrdines 1   x 

Carbonyl Ureas|Hydrazines 1  x  
Epoxides, mono|Triazoles (Non-Fused) 1   x 

Esters 75 x x x 
Esters 
(phosphate)|Thiazolidinones|Thiocarbamates, 
Mono 1   x 

Esters, Dithiophosphates 7   x 

Esters, Dithiophosphates|Imides 1   x 

Esters, Monothiophosphates 34 x  x 

Esters, Monothiophosphates|Halopyrdines 2 x  x 

Esters|Esters (phosphate) 11   x 

Esters|Esters (phosphate)|Halo Alcohols 1   x 
Esters|Esters (phosphate)|Peroxy Acids|Vinyl/Allyl 
Halides 1   x 

Esters|Esters (phosphate)|Pyrazoles/Pyrroles 1   x 

Esters|Esters (phosphate)|Vinyl/Allyl Halides 4   x 

Esters|Esters, Dithiophosphates 2   x 

Esters|Esters, Monothiophosphates 3   x 
Esters|Esters, 
Monothiophosphates|Pyrazoles/Pyrroles 1   x 

Esters|Haloacetamides 1   x 

Esters|Halopyrdines 2   x 

Esters|Imidazoles 1   x 

Esters|Imides 1   x 

Esters|Imides|Pyrethroids 1   x 
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Esters|Imides|Vinyl/Allyl Halides 1   x 

Esters|Oxetanes|Sulfonyl Ureas 1   x 

Esters|Polynitrobenzenes 2   x 

Esters|Pyrazoles/Pyrroles 2   x 

Esters|Pyrazoles/Pyrroles|Sulfonyl Ureas 2   x 
Esters|Pyrazoles/Pyrroles|Vinyl/Allyl 
Esters|Vinyl/Allyl Nitriles 1   x 

Esters|Pyrazoles/Pyrroles|Vinyl/Allyl Ethers 1   x 

Esters|Pyrethroids 3   x 

Esters|Pyrethroids|Vinyl/Allyl Esters 1   x 
Esters|Pyrethroids|Vinyl/Allyl Esters|Vinyl/Allyl 
Ketones 2   x 

Esters|Pyrethroids|Vinyl/Allyl Halides 8 x  x 

Esters|Salt|Sulfonyl Ureas 1   x 

Esters|Sulfonyl Ureas 3   x 
Esters|Sulfonyl Ureas|Thiophenes|Triazines, 
Aromatic 1   x 

Esters|Sulfonyl Ureas|Triazines, Aromatic 4   x 

Esters|Triazines, Aromatic 1   x 

Esters|Triazoles (Non-Fused) 1   x 

Esters|Vinyl/Allyl Alcohols|Vinyl/Allyl Ethers 3   x 

Esters|Vinyl/Allyl Esters 2   x 

Esters|Vinyl/Allyl Ethers 6  x x 

Esters|Vinyl/Allyl Halides 1   x 

Halo Acids 2   x 

Halo Ethers 1   x 

Halo Ethers|Sulfonyl Ureas|Triazines, Aromatic 1   x 

Halo Ethers|Triazoles (Non-Fused) 1   x 

Haloacetamides 10   x 

Haloacetamides|Pyrazoles/Pyrroles 1   x 

Haloacetamides|Thiophenes 2   x 

Halopyrdines|Polynitrobenzenes 1   x 

Hydrazines 1   x 

Imidazoles 7   x 

Imidazoles|Sulfonyl Ureas 2   x 

Imidazoles|Thiophenes 1   x 

Imidazoles|Vinyl/Allyl Ethers 1   x 

Imides|Pyrazoles/Pyrroles 1   x 

Inorganic Compound|SHOULD NOT BE PROFILED 1   x 

Neutral Organics 252 x x x 

Phenols 18 x  x 

Phenols|Polynitrophenols 1   x 

Phenols|Quinones 1  x  
Polynitrobenzenes 5   x 

Propargyl Halide 1   x 

Pyrazoles/Pyrroles 5   x 
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Pyrazoles/Pyrroles|Sulfonyl Ureas 1   x 

SHOULD NOT BE PROFILED 5   x 

Substituted Ureas 17   x 

Sulfonyl Ureas 5   x 

Sulfonyl Ureas|Triazines, Aromatic 4   x 

Thiocarbamates, Mono 13   x 

Thiocarbamates, Mono|Vinyl/Allyl Halides 1   x 

Thioureas 1   x 

Triazines, Aromatic 28 x  x 

Triazoles (Non-Fused) 16   x 

Triazoles (Non-Fused)|Vinyl/Allyl Alcohols 1   x 

Vinyl/Allyl Ethers 2   x 

Vinyl/Allyl Halides 12 x  x 

Vinyl/Allyl Ketones 2   x 
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Appendix 3: Structural Alerts per domain 
 

All structural alerts (developed as discussed in Chapter 5, or retrieved from 

literature) used in this studies are available on the USB stick attached to this 

thesis (Tab SAs, MIE Appendix.xlsx)  

 


