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CompTox Chemicals Dashboard

https://comptox.epa.gov/dashboard
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Detailed Chemical Pages for =
~900,000 chemicals

EXECUTIVE SUMMARY

PROPERTIES R — T

ENV. FATE/TRANSPORT . |Atrazine
~ .11912-24-9 | DTXSID9020112
— |Searched by Approved Name.
HAZARD —
Wikipedia =
Atrazine iz a herbicide of the triazine class, It is used to prevent pre-emergence broadleaf weeds in crops such as maize (corn) and sugarcane and on turf, such as golf
’ AD I".l'1E courses and residential lawns. Atrazine's primary manufacturer is Syngenta and it is one of the most widely used herbicides in the United States and Australian agriculture.
Cl As of 2001, atrazine was the most commonly detected pesticide contaminating drinking water in the U.S. Studies suggest it is an endocrine disruptor
N ;Ead more
p EXPOSURE / \
HN N Quality Control Notes 1
b BICACTIVI HC < N ( Intrinsic Properties -
CHy HN—
I Molecular Formula: C3H,,CINs & Mol File | Q Find All Chemicals
SIMILAR COMPOUNDS
CH3 I Average Mass: 215.69 g/mol | Ll Isotope Mass Distribution
X  Monoisotopic Mass: 215.093773 g/mol
GEMNRA (BETA)
Structural Identifiers 4
RELATED SUBSTANCES .
Linked Substances 4
Presence in Lists 4
SYNONYMS
Record Information ‘4
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LINKS
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Properties, Fate and Transport
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Atrazine
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=, |1912-24-9 | DTXSID9020112
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Property
DETAILS
Summary A4
EXECUTIVE SUMMARY
Summary
PROPERTIES
& Download ¥ Columns v
ENV. FATE/TRANSPORT
HAZARD a . - . a i . - . . a
Property ¥  Experimental average ¥  Predicted average ¥  Experimental median ¥  Predicted median A
P SAFETY LogKow: Octanol-Water 261 (1) 2.68 2.65
Melting Point 174 (6) 147 174 154
» ADME
Boiling Point - 333 325
» EXPOSURE
Water Solubility 2.12e-4(5) 1.76 1.62e-4 7.17e-4
» BIOACTIVITY Vapor Pressure 2.89e-7 (1) 4.49e-6 4.57e-T
SIMILAR COMPOUNDS Flash Point - 176 176
Thermal Conductivity - 158
GEMRA (BETA)
Density - 1.25 1.25
RELATED SUBSTANCES Surface Tension - 53.8
SYNONYMS Index of Refraction - 1.60
T t— e
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DETAILS

EXECUTIVE SUMMARY

PROPERTIES

ENV. FATE/TRANSPORT

< |Atrazine
W 111912-24-9 | DTXSID9020112
Searched by Approved Name.
Hazard

o -

o o s i

HAZARD
& Download Columns ~ 10 w 1
b SAFETY
» ADME More * Priority = Type = Subtype * | Risk assessment class *  Value ¥ Units = Study type Exposure route Species ¢1
L 3] NOAEL - repeat dose 35 mag/kg-da - oral rat 4
E & NueAR P g/kg-day
» EXPOSURE
E 5 NOAEL - repeat dose 2.5 mag/kg-day reproductive - rat
¥ BIOACTIVITY 1
L 4 NOAEL - chranic 3.5 mag/kg-da chronic oral rat
E ¢ NuAbL g/kg-day
SIMILAR COMPOUNDS 1
L 4 LOAEL - chronic 1.8 mg/kg-da chronic oral rat
Bl [+ | AR g/kg-day
GENRA (BETA) 4
L 4 LEL - chronic 24.1 mg/kg-da chronic oral do
E ¢ L g/kg-day g
RELATED SUBSTANCES 4
N 4 LOAEL - chronic 24.1 mg/kg-da chronic oral do
IS (T €A g/kg-day g
SYNONYMS
N 4 MNEL - chronic 3.61 mg/kg-da chronic oral do ‘
E ¢ NE g/kg-day g
e L i e e P A A TS — .



Sources of Exposure to Chemicals
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Atrazine
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Searched by Approved Name.

DETAILS

EXECUTIVE SUMMARY

PROPERTIES

.!‘. Download +

Productand-Use Categories (PUCs) €)

Columns ~ 10 w

Product or Use Categorization ~  Categorization type

ENV. FATE/TRANSPORT

» EXPOSURE

tected, fruits_and_vegetables, Pesticides, residue
PRODUCT & USE CATEGORIES
nt, agricultural, applied, fruits_and_vegetables, Pesticides

CHEMICAL WEIGHT FRACTION

CHEMICAL FUNCTIONAL USE

TOXICS RELEASE INVENTORY

MONITORING DATA

EXPOSURE PREDICTIONS

PRODUCTION VOLUME

agricultural, detected, drinking_water, Pesticides, residue

CPCat Cassette
rized: PUC

1t, agricultural, Pesticides CPCat Cassette
CPCat Cassette
CPCat Cassette
tected, ground_water, Pesticides, residue CPCat Cassette
1t, agricultural, applied, grain, Pesticides CPCat Cassette
1t, agricultural, animal_feed, applied, Pesticides CPCat Cassette
1t, agricultural, applied, legumes, Pesticides CPCat Cassette

imal_preducts, detected, Pesticides, residue CPCat Cassette

Number of Unique Products 1

i

21

21

20
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|dentifiers to Support Searches SEPA
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o |Atrazine
e—q =
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Searched by Approved Name.
DETAILS
Synonyms

EXECUTIVE SUMMARY

-",Download v 25 W
PROPERTIES
ENV. FATE/TRANSPORT Synonym
HAZARD Atrazine

6-Chloro-N~2~-ethyl-N~4~-(propan-2-yl)-1,3,5-triazine-2,4-diamine
b SAFETY

1,3,5-Triazine-2,4-diamine, 6-chloro-N~2~-ethyl-N~4~-(1-methylethyl)-

» ADME

P EXPOSURE 1,3,5-Triazine-2,4-diamine, 6-chloro-N-ethyl-N"-(1-methylethyl)-
» BIOACTIVITY PC-080803
Actinite PK
SIMILAR COMPOUNDS
Aneldazin
GEMRA (BETA) Atazinax

Showing 1 to 25 of 102 records
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NIST WebBook
https://webbook.nist.gov/chemi

Analytical

= FOR-IDENT

& NEMI: National Environmental
Methads Index

E R5C Analytical Abstracts
2 Tox21 Analytical Data

* MOMA: MassBank Morth

America

@ 2 Cloud

NIET 1IST IR Spectrum
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Mass spectrum (electron ionization)
Go To: Top, References, Notes
Data compilation copyright by the U.S. Secretary of Commerce on behalf of the U.S.A. All rights reserved.
Data compiled by: NIST Mass Spectrometry Data Center, William E. Wallace, director
Spectrum
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MassBank of North America
https://mona.fiehnlab.ucdavis.ed

MoNA - MassBank of North America [l Spectrav ~ & Downloads & Upload @Help v Search... Q -

Analytical —

& FOR-IDENT EICNE2 e

& NEMI: Mational Environmental

8 - Atrazine Score: % K Kk Kk
Methods Index
E - . . . Q instrument Bruker maXis Impact
B Aeals =l Astras
\S L Ana l-"l-tI al Al St d "ts Q instrument type LC-ESI-QTOF
H
A . C N N Q ms level MS2
# Tox21 Analytical Data Y'Y Q ionization =
Hag HN N
Q collision energy 30eV
- \,-1 C r\] ,':'. N rl_l'i a55. Eia (] I"‘J o |‘th I Q retention time 8.0 min
N ' Q ionization mode positive
f .
AMErnca Q precursor m/z 216.1010
Q precursor type [M+H]+
5 -
mzCloud Q accession AU310903

Originally submitted to the MassBank High Quality Mass Spectral Database

‘ ' Display Full Record

NIST 1IST IR Spectrum

NET WIST MS Spectrum
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ructurally Similar Compounds

Atrazine
1912-24-9 | DTXSID9020112

Searched by Approved Name.

Searched with a similarity threshold of 0.8

57 of 73 chemicals visible
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Cl N
H
s-Chloroaminoisopropylaminotriazine

6-Chloro-N-methyl-N'-isopropyl-1,3,5-tr...
DTXSID:DTXSID5037494

DTXSID:DTXSID9062774
CASRN:3004-71-5

TOXCAST:-
Similarity:1.00
A,
we M ey
. ?(.\/J\ ~.‘;\."‘ H o~
! " H

G5 18183
DTXSID:DTXSID00187906
CASRM:34333-27-2

TOXCAST:-

Terbutylazine
DTXSID:DTXSID4027608
CASRN:5915-41-3

TOXCAST:59/886

"
" )- NH
HE )— r{ CH,
Oalhs

W

24-Bis(isopropylamino)-6-chloro-1,3,5-t...
DTXSID:DTXSID3021196
CASRN:138-40-2
TOXCAST:58/960
Similarity:1.00

1,3,5-Triazine-2 4-diamine, 6-chloro-N,N

CTXSID:DTXSIDS0192721
CASRN:39605-42-0
TOKCAST:-

NH

4 CHy

Desethylterbutylazine
DTXSID:DTXSIDE0184211
CASRMN:30125-63-4

TOXCAST:-
Similarity:0.94

6-Chloro-N>-cyclopropyl-1,3,5-triazine-...
DTXSID:DTXSID40633098
CASRN:35516-73-5
TOXCAST:-

United States
Erreircnmentsl Protection

Agency

1,3,5-Triazin-2-amine, 4,6-dichloro-N-(1-...
DTXSID:DTXSID20190533
CASRM:3703-10-4
TOXCAST:-
Similarity:0.04

6-Chlora-N2-cyclopropyl-N*-ethyl-1,35...
DTXSID:DTXSID20632241
CASRN:22936-85-2

TOXCAST:-

1"



Related Substances: Transformation
products, metabolites, mixtures

o |Atrazine

~./1912-24-9 | DTXSID9020112

Searched by Approved Name.

15 chemicals

Select all < Download ¥ Send to Batch Search Relationship

Agency

Ty EEE O

Transformation Product

/ N

HO J\

Hye CHy

2-[(1-Methylethyl)phenylamino]-2-oxoet...
DTXSID:DTXSID20891452
CASRN:123732-85-4
TOXCAST:-

Transformation Product

PN

N

s-Chloroaminecisopropylaminotriazine
DTXSID:DTXSID5037494

Transformation Product

o I
PeSH

1.3.5-Triazin-2(1H)-one, 4-amino-6-({1-...

DTXSID:DTXSID80173802
CASRN:19988-24-0
TOXCAST:-

Transformation Parent

.J)\l.,
H;/\:K\,)\; ey

Simazine
DTXSID:DTXSID4021268

Transformation Product

Oy, CHy
o Y

A7

CHy 'lA'\
WA,

Atrazine mercapturate
DTXSID:DTXSID90160763
CASRN:138722-96-0

TOXCAST:-

Predecessor: Component

2 related chemical
structures with this
substance

Atrazine-acetochlor mixt.
DTXSID:DTXSID901044393

2-Hydroxyatrazine
DTXSID:DTXSIDS037807
CASRN:2163-68-0
TOXCAST:-

Predecessor Component

2 related chemical
structures with this
substance

1.3-Cyclohexanedione, 2-[4-(methylsulfo...

DTXSID:DTXSID301044171

Transformation Product

[§

V\)\N
/J\ J\
H’('/\\h =y

NH,

Deisopropylatrazine
DTXSID:DTXSID0037495
CASRN:1007-28-9

TOXCAST:33/1010

Predecessor: Component

2 related chemical
structures with this
substance

Atrazine mixt. with metolachlor and pro...
DTXSID:DTXSID401034680
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Literature searching of PubMed

Atrazine

1912-24-9 | DTXSID9020112

Searched by Approved Name.

Retrieve Artides o

Abstract Sifter

1) Select PubMed starting point query then 2) click on Retrieve. €)

Optionally, edit the query before retrieving.

2852 of 2852 articles loaded

United States
Erreircnmentsl Protection

Agency

v

Metabolism/PK/PD M Y ("1912-24-9" OR. "Atrazine”) AND (metabolism OR metabolite OR tissue distribution OR
pharmacokinetics OR pharmacodynamics)
To find articles quickly, enter terms to sift abstracts. €)

Atrazine metabol Clear Terms e e 00
0 Total l PMID Year | Title Authors Journal | Rev Rev
my 10 29 16527233 | 2006 | Determination of atrazine and its metabolites in mouse urine and... | Ross; Filipov Analytical biochemistry
O [ 10 23 16656648 | 1967 | Atrazine metabolism and herbicidal selectivity Shimabukuro Plant physiology
o8 10 23 8481106 | 1993 | In vitro percutaneous absorption and metabolism in man of 2-chl... | Ademola; Sedik; Wester; Maibach Archives of toxicology
o119 3 22 33421427 | 2021 | Transcriptomic profiling of atrazine phytotoxicity and comparativ Qu; Mei; Liu; Zhao; Liu; Li; Huang; Zhu Environmental research
o119 3 22 23102724 | 2012 | Fate of atrazine in switchgrass-soil column system Albright; Murphy; Anderson; Coats Chemaosphere
o115 7 22 11476505 | 2001 | Anaerobic degradation of atrazine and metolachlor and metaboli... | Seybold; Mersie; McNamee Joumnal of environmental quality
16 5 21 20830925 | 2010 | Enhanced degradation and soil depth effects on the fate of atrazi... | Krutz; Shaner; Zablotowicz Journal of environmental quality
16 5 21 14674556 | 2003 | Infiltration and adsorption of dissolved atrazine and atrazine met... | Krutz; Senseman; Dozier, Hoffman; Tiemey Joumnal of environmental quality
19 2 21 2761262 | 1989 | Testosterone metabolism in neuroendocrine organs in male rats ... | Babié-Gojmerac; Kniewald; Kniewald Journal of steroid biochemistry
|20 1] 20 33254405 | 2020 | Removal of atrazine in catalytic degradation solutions by microal... | Hu; Xu; Sun; Zhu; Sun; Zhao; Hu Ecotoxicology and environmental safety
07 3 20 24062064 | 2013 | Biodegradation of atrazine by Rhodococcus sp. BCH2 to N-isopr... | Kolekar, Phugare; Jadhav Environmental science and pollution research intern.
0| 1& 2 20 21121649 | 2010 | Metabolism and persistence of atrazine in several field soils with... | Jablonowski; Hamacher; Martinazzo; Langen; Képp... | Journal of agricultural and food chemistry
0|20 0 20 18848366 | 2008 | Nitrogen limited biobarriers remove atrazine from contaminated ... | Hunter. Shaner Journal of contaminant hydrology
0O 2 0 20 16595379 | 2006 | Mixed-effect models for evaluating multiple measures of atrazine... | Hines; Deddens; Lu; Fenske; Striley Journal of occupational and environmental hygiene
0|12 8 20 16349478 | 2005 | Molecular basis of a bacterial consortium: interspecies catabolis... | de Souza, Newcombe; Alvey; Crowley; Hay, Sadow... | Applied and environmental microbiology
e & 19 1RARAARAGT | 19R8 | Afrazine metaholism in resisiant com and soraohim Shimahiikurn Plani nhvsinloov
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Markup of abstracts

To find articles quickly, enter terms to sift abstracts. @

United States
Erreircnmentsl Protection
Agency

P ATER=E a1 | Download Sifier for Excel [i]

Atrazine metabol Clear Terms
0 Total l PMID Year | Title Authors Journal | Rev Rev | &
019 10 29 16527233 | 2006 | Determination of atrazine and its metabolites in mouse urine and... | Ross; Filipov Analytical biochemistry
018 10 23 16656648 | 1967 | Atrazine metabolism and herbicidal selectivity Shimabukuro Plant physiology
o|13 10 23 8481106 | 1993 | In vitro percutaneous absorption and metabolism in man of 2-chl... | Ademola; Sedik; Wester; Maibach Archives of toxicology
|y 3 22 33421427 | 2021 | Transcriptomic profiling of atrazine phytotoxicity and comparativ... | Qu; Mei; Liu; Zhao; Liu; Li; Huang; Zhu Environmental research
019 3 22 23102724 | 2012 | Fate of atrazine in switchgrass-soil column system. Albright; Murphy; Anderson; Coats Chemosphere
Of[15 7 22 11476505 | 2001 | Anaerobic degradation of atrazine and metolachlor and metaboli... | Seybold; Mersie; McNamee Journal of environmental quality
0|16 5 21 20830925 | 2010 | Enhanced degradation and soil depth effects on the fate of atrazi. . | Krutz; Shaner; Zablotowicz Journal of environmental quality
0 [16 5 21 14674556 | 2003 | Infiltration and adsorption of dissolved atrazine and atrazine met... | Krutz; Senseman; Dozier, Hoffman; Tiermney Journal of environmental quality
019 2 21 2761262 | 1989 | Testosterone metabolism in neuroendocrine organs in male rats ... | Babic-Gojmerac; Kniewald; Kniewald Journal of steroid biochemistry
Of[20 0 20 33254405 | 2020 | Removal of atrazine in catalytic degradation solutions by microal... | Hu; Xu; Sun; Zhu; Sun; Zhao; Hu Ecotoxicology and environmental safety
0|17 3 20 24062064 | 2013 | Biodegradation of atrazine by Rhodococcus sp. BCH2 to N-isopr Kolekar; Phugare; Jadhav Environmental science and pollution research intern
(18 2 20 21121649 | 2010 | Metabolism and persistence of atrazine in several field soils with... | Jablonowski; Hamacher; Martinazzo; Langen; Képp... | Journal of agricultural and food chemistry
(20 0 20 15848368 | 2008 | Nitrogen limited biobarriers remove atrazine from contaminated . Hunter; Shaner Journal of contaminant hydrology
0[20 0 20 16595379 | 2006 | Mixed-effect models for evaluating multiple measures of atrazine... | Hines; Deddens; Lu; Fenske; Striley Journal of occupational and environmental hygiene
0|12 8 20 16349478 | 2005 | Molecular basis of a bacterial consortium’ interspecies catabolis. de Souza; Newcombe; Alvey; Crowley; Hay: Sadow Applied and environmental microbiology
M a 19 16656991 1968 | Afrazine metaholism in resistant com and sormhum Shimabuikure Plant nhvsiolooyv e

Determination of atrazine and its metabolites in mouse urine and plasma by LC-MS analysis.
Afrazing is a herbicide widely used on agricultural commodities. Existing analytical methods to analyze @ffazing and its metabolites in biological matrices have various drawbacks. Thus, further development of such methods will be needed to correlate
the growing number of toxicological effects associated with alrazing exposure with the concentrations of this compound and its metabolites in plasma, urine, and tissues. The purpose of this study was to develop a broad and sensitive LC-MS method for
the analysis of atrazing and its metabalites in mouse urine and plasma. We were able to simultaneously measure airazing and its major mammalian metabolites, which include didealkyl airazing, desisopropyl atrazine, desethyl atrazine, atrazine-
glutathione conjugate, and afrazine-mercapturate, using preparation procedures that used small sample volumes of plasma and urine (0.25 and 0.5 ml, respectively). Furthermore, derivatization of analytes prior to analysis was unnecessary. This
method was used to analyze plasma and urine samples following single in vivo oral exposures of a limited number of mice to atrazine (doses. 5-250 mg/kg body weight) to demenstrate the utility of this LC-MS method. The data obtained from this study
suggest that Sffazine is rapidly metabolized in mice. Didealkyl BffaZing was the most abundant Metabolite detected in the urine and plasma samples (approximately 1000 microM in 24-h urine and approximately 100 microM in plasma following the
highest dose of alrazing), with lesser guantities of mono N-dealkylated metabelites and thio conjugates of alrazine observed. We also used this methedology in a preliminary study of cytochrome P450-catalyzed metabolism of atrazing in vitro. The
results obtained in this study suggest that this method will be a useful tool for the determination of airazine and its metabalites in future pharmacokinetic studies and for the subsequent development and refinement of biologically based models of

atrazine disposition
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Batch Search Names

| *Untitled - Notepad —

File Edit Format View Help
Atrazine
Chlorothalonil
Deltamethrin
Propyzamide
2,4-Dichlorophenol
Dichlorprop
2,4-Dichlorophenoxyacetic acid
Diuron

Dichlorvos

Chlorpyrifos

Dimethoate

Endosulfan

Ethylene thiourea

Ethylene urea
(R,R)-Fenvalerate

Picloram

Saccharin

Simazine

Thiram

Thiabendazole

Folpet

Trifluralin

Phthalic acid
3,4-Dichloroaniline
4-Chlorophenol

2,6-Dimethyl morpholine
4-Fluoroaniline
2,6-Dichlorobenzamide

Step 1 Step 2

Batch Search@

Step 3 Step 4

United States
Erreircnmentsl Protection
Agancy

Step Three: Select Download Data or Display Chemicals

Please enter one identifier per line

Select Input Type(s)
Identifiers

Chemical Name €}

O casrn @

O InChikey €@

[0 DSSTox Substance ID ﬁ
O pssTox Compound 1D €
O InChikey Skeleton €
O M5-Ready Formula(e) 9
O Exact Formula(e) B
O Moncisotopic Mass €

Enter Identifiers to Search (One per line. Searches should be limited to <5000

identifiers.)

Istrazine

IChlorothalonil

Deltamethrin

Propyzamide

P 4-Dichlorophenal
Richlorprop

P 4-Dichlorophenoxyacetic acid
Diuron

Dichlorvos

IChlorpyrifos

@ Display All Chemicals = Download Chemical Data

Excel
Download

A B c | D
1 |INPUT DTXSID _|PREFERRED_NAME CASRN
2 Atrazine DTXSID9020112 Atrazine 1912-24-9
3 | Chlorothalonil DTXSID0020319 Chlorothalonil 1897-45-6
4 Deltamethrin DTXSID8020381 Deltamethrin 52918-63-5
5 Propyzamide DTXSID2020420 Propyzamide 23950-58-5
6 2,4-Dichlorophenol DTXSID1020439 2,4-Dichlorophenol 120-83-2
7 Dichlorprop DTXSID0020440 Dichlorprop 120-36-5
8 2,4-Dichlorophenoxy DTXSID0020442 2,4-Dichlorophenoxyac94-75-7
9 Diuron DTXSID0020446 Diuron 330-54-1
10 Dichlorvos DTXSID5020449 Dichlorvos 62-73-7
11 | Chlorpyrifos DTXSID4020458 Chlorpyrifos 2921-88-2
12 Dimethoate DTXSID7020479 Dimethoate 60-51-5
13 Endosulfan DTXSID1020560 Endosulfan 115-29-7
14 Ethylene thiourea  DTXSID5020601 Ethylene thiourea 96-45-7
15 Ethylene urea DTXSID0020602 Ethylene urea 120-93-4
16 (R,R)-Fenvalerate DTXSID3020621 (R,R)-Fenvalerate 67614-33-9
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Add Other Data of Interest

United States
Erreircnmentsl Protection

Agency
Chemical ldentifiers
“ DTXSID €D
¥/ Chemical Name €}
DTXCID €)
B c D E F G H I J K
4 CAS-RN ﬂ TXSID PREFERRED_NAI CASRN MOLECULAR_FOIMONOISOTOF TOXVAL_ TOXCAST_TOXCAST_IRIS_LINK WIKIPEDIA
TXSID9020112 Atrazine 1912-24-9  C8H14CIN5 215.0937732 Y ’6.05 62/1024 Y Y
TXSID0020319 Chlorothalonil 1897-45-6  C8CI4N2 263.8815588 Y "36.36 389/1070 Y Y
¥ InChl Key ﬂ TXSID8020381 Deltamethrin 52918-63-5 C22H19Br2NO3 502.973169 Y "2.92 80/619 - Y
TXSID2020420 Propyzamide 23950-58-5 C12H11CI2NO 255.0217694 Y "10.47 102/974 Y -
IUPAC Name ﬂ TXSID1020439 2,4-Dichlorophenol 120-83-2  CBHACI20 161.9639201 Y :3.95 35/886 Y Y
TXSID0020440 Dichlorprop 120-36-5  CYHBCI203 233.9850495 Y 2.39 22/921 - Y
TXSID0020442 2 4-Dichloropheno» 94-75-7 C8HBCI203 219.9693995 Y 4.1 40/975 Y Y
Structures TXSID0020446 Diuron 330-54-1  C9OH10CI2N20 232.0170184 Y "0.45 104/995 Y Y
TXSID5020449 Dichlorvos 62-73-7 C4H7CI204P 219.9459011 Y ’6.03 57/946 Y Y
Mol File o TXSID4020458 Chlorpyrifos 2921-88-2 COH11CI3NO3PS  348.9262845 Y "17.56 150/854 Y Y
TXSID7020479 Dimethoate 60-51-5 C5H12NO3PS2 228.9996226 Y 3.13 31/989 - Y
TXSID1020560 Endosulfan 115-29-7  CYHBCIBO3S 403.8168814 Y 32.63 311/953 Y Y
SMILES ﬂ TXSID5020601 Ethylene thiourea 96-45-7 C3HBN2S 102.0251694 Y .33 36/1082 Y Y
TXSID0020602 Ethylene urea 120-93-4  C3HBN20 86.04801282 Y .43 1/235 - -
IncChi String ﬂ TXSID3020621 (R,R)-Fenvalerate 67614-33-9 C25H22CINO3 419.1288213 Y 11.79 54/458 Y Y
TXSID1021160 Picloram 1918-02-1  CBH3CI3N202 239.9260104 Y :1.46 14/958 Y Y
N . TXSID5021251 Saccharin 81-07-2 C7H5NO3S 182.9990142 Y 1.13 5/442 - Y
4 M 5':'“56':":-" SMILES ﬂ TXSID4021268 Simazine 122-34-9  C7H12CIN5 201.0781231 Y 3.99 40/1002 Y Y
TXSID5021332 Thiram 137-26-8  CBH12N2S4 239.9883331 Y 8.18 290/1029 - Y
OSAR-Rea d}-‘ ShILES ﬂ TXSID0021337 Thiabendazole  148-79-8  C10H7N3S 201.0360684 Y '8.17 81/991 - Y
TXSID0021385 Folpet 133-07-3  CYH4CI3NO2S 294.9028326 Y :20.64 206/998 - -
_— . . TXSID4021395 Trifluralin 1582-09-8 C13H16F3N304  335.1092905 Y 9.87 96/973 Y Y
Intrinsic And Predicted Properties TXSID8021484 Phthalic acid 88-99.3  CBHEO4 166.0266087 Y .0 0/235 - Y

?| Molecular Formula €)
Average Mass €)

¢ Monoisotopic Mass )
TEST Model Predictions €)
OPERA Model Predictions €)
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Chemical Lists of
Interest...



~300 Chemical Lists (and growing)

.‘;. Download +

List Acronym ¥

INERTNONFOOD

EPAPCS

OPPIN

PESTINERTS

SWISSPEST19

PESTACTIVES

Home

Columns ~

@

List Name

CATEGORY|PESTICIDES; InertFinder
Non-Food Chemicals

PESTICIDES|EPA: Pesticide
Chemical Search Database

CATEGORY|EPA|PESTICIDES: Office
of Pesticide Programs Information
Network

PESTICIDES|EPA: List of Inert
Ingredients Food and Nonfood
Use UPDATED 10/25/2019

PESTICIDES|INORMAN: Swiss
Pesticides and Metabolites from
Keifer et al 2019

PESTICIDES|EPA: List of Active
Ingredients UPDATED 10/25/2019

Advanced Search

Last Updated ¥

2020-11-17

2017-11-07

2019-10-30

2018-11-17

2019-11-16

2019-11-17

Batch Search

Lists

Liztz of Chemicals

Lizt of Aszays

Number of Chemicals
v

4814

4018

3998

1654

876

510

w Predictions

)

4 Copy Filtered Lists URL

pesticides

9

List Description

List of chemicals listed in InertFinder as Non-Food Use Chemicals

The entries in this list have been classified in the U.S. as pesticidal
“active ingredients” (conventional, antimicrobial, or biopesticidal
agents), and were sourced from the Pesticide Chemical Search
database.

Office of Pesticide Programs integrated system, the Office of

Pesticide Programs Information Network (OPPIN).

List of Inert Ingredients Food and Nonfood Use UPDATED
10/25/2019

Swiss pesticides contributed to the NORMAN Suspect List Exchange

List of active ingredients in pesticides UPDATED 10/25/2019

United States
Erreircnmentsl Protection
Agency

19




EPA Pesticide Chemical Search

Tile Mode

PESTICIDES|EPA: Pesticide Chemical Search Database

O Identifier substring search

List Details =

Description: The entries in this list have been classified in the U.S. as pesticidal “active ingredients” (conventional, antimicrobial, or biopesticidal agents), and were sourced from the Pesticide Chemical Search database
(https://iaspub.epa.gov/apex/pesticides/f?p=chemicalsearch:1) created by EPA's Office of Pesticide Programs. Chemical Search provides a single point of reference for easy access to information previously published in a variety of locations,
including various EPA web pages and Regulations.gov. Chemical search contains the following: 1) More than 20,000 regulatory documents; 2) Links to over 800 dockets in Regulations.gov 3) Links to pesticide tolerance {or maximum residue
levels) information; 4) A variety of web services providing easy access to other scientific and regulatory information on particular chemicals from other EPA programs and federal government sources.

Number of Chemicals: 4018

st | 0 J e Ty EENmEEE O

CHy ]
H
N CH, p .
\n/ o ) ' H QCV\
HO = I
o CH,
Acetaminophen Dehydroacetic acid 5-(2-Chloro-4-(triflucromethyl)phenoxy)... Acrolein
DTXSID:DTXS1D2020006 DTXSID:DTXSID6020014 DTXSID:OTXSIDO020022 DTXSID:DTX51D5020023
CASRN:103-90-2 CASRN:520-45-6 CASRN:50594-66-6 CASRN:107-02-8
TOXCAST:5/849 TOXCAST:5/436 TOXCAST:73/971 TOXCAST:2/235
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EPA Pesticide Chemical Search

Table Mode

Select all & Download ¥ Send to Batch Search Hide chemicals that are: % _ E

Structure DTXSID Preferred Name CASRN Qc CPDat Number of PubChem Data PubMed Ref. Meonoisotopic
Level Count Sources Sources Counts Mass
DTXSID2020006  Acetaminophen 103-90-2 Level 2 24 199 396 15759 151.063329 ™
i ToxCast™ B

DTX5ID6020014  Dehydroacetic acid 520-45-6 Level 1 15 112 141 T 168.042259 (&
A \

*® ToxCast™

DTX5ID0020022  5-(2-Chlore-4-(triflucromethyl)phencxy)-2-nitrobenzoic acid 50594-66-6 Level 2 23 106 98 50 360.996485
. ToxCast™
DTXSID5020023  Acrolein 107-02-8 Level 2 14 189 139 2463 56.026215 (&
ToxCast™ B
H,C
2 %O

DTXSID5020027  Acrylamide 79-08-1 Level 2 180 195 257 2402 71.037114 (&

\ Te ™ _
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List of Inert Ingredients Food
and Nonfood Use

PESTICIDES|EPA: List of Inert Ingredients Food and Nonfood Use UPDATED 10/25/2019

[ Identifier substri ng search

Details

Description: Inert pesticide ingredients, Food and Nonfood use, as defined by EPA are those inert ingredients approved for use in pesticide products applied to food that have either tolerances or tolerance exemptions in the Code of
Federal Regulations (CFR), 40 CFR part 180 (the majority are found in sections 180.910 — 960), or where no residues are found in food. A related list is the List of Pesticide Actives.
Number of Chemicals: 1654

1654 chemicals

Select all & Download ¥ Send to Batch Search v Hide chemicals that are: ¥ _ E

. CH; OH A

3 H - S
1 related chemical v Ty
C H H I o
Hy structure with this { \_J
— [

substance YLLY

OH v I
tert-Butylhydroquinene n-Octylbenzenesulfonic acid n-Octyl-polyoxyethylene gamma-Cyclodextrin
DTXSID:DTXSID6020220 DTXSID:DTXSID00866249 DTXSID:DTXSID80891170 DTXSID:DTXSID5047033

CASRN:1948-33-0 CASRN:25321-43-1 CASRN:27252-75-1 CASRN:17465-86-0

TOXCAST:184/389 TOXCAST:- TOXCAST:- TOXCAST:3/429
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Natural Product Insecticides SEPA

Erreircnmentsl Protection
Agancy

PESTICIDES|NORMAN: Natural Product Insecticides

O Identifier substring search

Deta

Description: A list of naturally occurring insecticides curated and provided to the NORMAN Suspect List Exchange (https://www.norman-network.com/nds/SLE/) by Reza Aalizadeh (University of Athens). DOI:

https://doi.org/10.5281/zenodo.35447472
Number of Chemicals: 84

84 chemicals

Select all & Download ¥ Send to Batch Search Default hd g Hide chemicals that are: ¥ _ E

CHy
(o] OH
Ho " CH
HCa, — o
=0 CHy I
CH,
HiC CH,
3-Phenylprop-2-enal Linalool Methyl salicylate Limonene
DTXSID:DTXSID1024835 DTXSID:DTXSID7025502 DTXSID:DTXSID5025659 DTXSID:DTXSID2029612
CASRN:104-55-2 CASRN:78-70-6 CASRN:119-36-8 CASRN:138-856-3
TOXCAST:1/238 TOXCAST:1/433 TOXCAST:46/855 TOXCAST:4/433
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“MS-ready”
structures

McEachran et al J Cheminform (2018) 1045

https://doi.org/10.1186/513321-018-0299-2 JDU rnal of Cheminformatics

METHODOLOGY Open Access

“MS-Ready” structures for non-targeted @
high-resolution mass spectrometry screening
studies

Andrew D. McEachran'", Kamel Mansouri'=, Chrris Grulke’, Emma L Schymanski®, Christoph Ruttkies®
and Antony J. Williams®

24



Overview of MS-Ready Structures

e All structure-based chemical substances are

algorithmically processed to

— Split multicomponent chemicals into individual structures
— Desalt and neutralize individual structures

— Remove stereochemical bonds from all chemicals

 MS-Ready structures are then mapped to
original substances to provide a path between
chemicals detected by mass spectrometry to
original substances

25



M LEGEND: Name, SMILES

= TH3 DTXSID | InChiKey 1 Block
W | M CAS | Monoiso. Mass | logP | Sources
= ”"J-.( ? Data on: Toxicity | Exposure | Bioassays
D-Nicotine 8
CN1CCCIC® @H]1C1=CN=CC=C1 = SHs
Micatine DTXSIDO04E35 | SNICXCGAKADSCY | M
CN1CCC[C@H]1C1=CN=CC=C1 25162-00-9 | 162.1157| 0.929] 20 =
DTXSID1020930| SNICXCGAKADSCY Tox: no| Expo: yes| Bioassay: yes
54-11-5 | 162.1157| 0.929| 72 N \\_‘
Tox: yes| Expo: yes| Bioassay: yes — CH; L
| | Micotine hydrochloride
~. N CLCN1CCC[C@H]1C1=CN=CC=C1
DTXSIDE02093 | HDJBTCANMMXEW
MS-ready 7820-51-1 | 198.0924 | 0.929] 9

M= o Ok
S
L:-I
=

Benzoic acid, 2-hydroxy-, compd. with
3-[[25)-1-methyl-2-pyrrolidinyl] pyridine (1:1)

DL-Micotimne
CNI1CCOC1C1=CN=CC=C1

Tox: no| Expo: yes | Bicassay: yes

DTXSID3048154 | SNICXCGAKADSCY
22083-74-5 | 162.1157| 0.953| 9

Tox: yes| Expo: no| Bioassay: l.ru_‘/

DL-Nicotine-d3

OC(=0)C1=C{0)C=CC=C1.CN1CCC[C@H]1C1=CN=CC=C1

DTXSID5075319| AIBWPBUAKCMENS
29790-52-1| 300.1474| 0.929| 6
Tox: no| Expo: yes| Bioassay: no

COlBUTOETE =

Open Science for Identifying “Known Unknown” Chemicals
Emma L. Schymamki*’% and Antony J. Williams*™*

[2HIC([2H]})([2H])N1CCCCICT=CN=CC=C1
DTXSID80442666| SNICXCGAKADSCY

’H
JH{”

59980-24-1| 165.1345| 0,929 1

Tow: no| Expo: no| Bioassay: no
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MS-Ready Mappings from
Details Page o T

< |Atrazine
= +.|1912-24-9 | DTXSID9020112

Searched by Approved Name.

Wikipedia -

Atrazine is a herbicide of the triazine class. It is used to prevent pre-emergence broadleaf weeds in crops such as maize (corn) and sugarcane and on turf, such as golf
courses and residential lawns. Atrazine's primary manufacturer is Syngenta and it is one of the most widely used herbicides in the United States and Australian agriculture.

C | As of 2001, atrazine was the most commaonly detected pesticide contaminating drinking water in the LS. Studies suggest it is an endocrine disruptor
N Read more
HN 4</ N Quality Control Notes ‘
H3C N Intrinsic Properties 4

CHy HN—
Structural Identifiers 1

CH,

Linked Substances -

Same Connectivity: & records (based on first layer of InChl)

Mixtures, Components and Isotopomers: DTXCID90112: 24 records;

Similar Compounds: 73 records (based on Tanimoto coefficient >0.8)

27




MS-Ready Mappings Set of 24

substances for “Atrazine’

Select all & Download ¥ Send to Batch Search

19 of 24 chemicals visible
]

MS-Ready Mappings of Atrazine (Isotopes pre-filtered)

United States
Erreircnmentsl Protection
Agancy

~
-
", {_ "

o, WN—

cH,

Atrazine
DTXSID:DTXSIDI020112
CASRN:1912-24-9

TOXCAST:62/1024

Buvinal
DTXSID:DTXSID10199555
CASRN:51602-05-2

TOXCAST:-

Anox M
DTXSID:DTXSID50156021
CASRN:128996-76-9

TOXCAST:-

Atrazine mixture with pendimethalin
DTXSID:DTXSID10209527
CASRN:60704-01-0

TOXCAST:-

A

CHy N

o
J M
HyC N “‘/)" TN

Ty

s-Triazine, 2-chloro-4-(ethylaming)-6-(is...
DTXSID:DTXSID30165459
CASRN:15386-47-7
TOXCAST:-

Maizar
DTXSID:DTXSID20215154
CASRN:64867-15-8

TOXCAST:-

Marksman
DTXSID:DTXSID80166936

Polytriazine
DTXSID:DTXSID00222508
CASRN:72172-70-4

TOXCAST:-

P

Acetic acid, (2,4,5-trichlorophenoxy}-, mi...

DTXSID:DTXSID70192527
CASRN:39283-62-0
TOXCAST:-

Benzonitrile, 3,5-dibromo-4-hydroxy-, m...

DTXSID:DTXSID20226063
CASRN:75084-56-9
TOXCAST:-

e

S A~

1,3,5-Triazine-2,4-diamine, 6-chloro-N,N...
DTXSID:DTXSIDE0192556
CASRN:39331-45-8
TOXCAST:-

Bentazon / atrazine
DTXSID:DTXSID80226064
CASRN:75084-57-0

TOXCAST:-
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Mass and Formula
Searching




Advanced Searches: Mass Search

Same mass as Atrazine +/-5ppng

Mass Search €)
+ Min/Max
Adduct All Adducts
Neutral v | A\ Choose adduct from dropdown
[ 215.093 Da * 5 Da m
Search Q

30



Advanced Searches: Mass Search
Same mass as Atrazine +/-5ppng

Search Results
Searched by Mass: 215.093 +/- 5.0 ppm.

27 of 30 chemicals visible
»

o e Erem - 3 e O

)i L A GNP

o . " -‘4-:\
= AN

o CHy HN-
ﬁ\(H. HyC
1H-Pyrazole-4-diazonium, 2.3-dihydro-1... 4-[(2-Hydroxyhexyl)oxy]-4-oxobut-2-en... 4,7-Dioxo-7-propexyheptanoate 6-Ethoxy-5.5-dimethyl-4,6-dicxohexano... Atrazine GS 18183
DTXSID:DTXSID20480103 DTXSID:DTX5ID90751433 DTXSID:DTXSID50763416 DTXSID:DTXSID50790348 DTXSID:DTXSID9020112 DTXSID:DTXSID00187906
CASRN:14051-47-9 CASRN:89036-55-5 CASRN:111044-04-3 CASRN:69527-64-6 CASRN:1912-24-9 CASRN:34333-27-2
TOXCAST:- TOXCAST:- TOXCAST:- TOXCAST:- TOXCAST:62/1024 TOXCAST:-
Mass Diff.0.000263 Mass Diff:0.000503 Mass Diff:0.000503 Mass Diff:0.000503 Mass Diff:0.000773 Mass Diff:0.000773

Chs HC

\\J
Hr./AM HN.
!. HN' N
i N ‘ e A/”\ o
A - L e e .
"
N H\cm 3
yl.»-_. CH, F
E-Ch\UrD-NE-ethy\-Ni-propyl-'l.B.E-tr\azi_” N-Butyl-3-chloro-6-hydrazinylpyridazin-... N-Butyl-6-chloro-3-hydrazinylpyridazin-... Nz-[Butan-Z-yl}-S-(h\om-N*-methy\-Ti”_ 4-(Butylimina)-6-chloro-2-imino-1,2.3 4-... 2-[3-(Trifluoromethyl)phenyl]pyrrolidine
DTXSID:DTXSID60536638 DTXSID:DTXSIDI0E15440 DTXSID:DTXSID70615443 DTXSID:DTXSIDE0955305 DTXSID:DTXSID90978320 DTXSID:DTXSID20392717

CASRN:90952-64-0 CASRN:61261-46-9 CASRN:61261-44-7 CASRN:6270-25-3 CASRN:109086-17-1

CASRN:33692-99-8
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dvanced Searches: Formula Search
ame Formula as Atrazine

Search Results
Searched by Exact Molecular Formula: C8H14CINS.

Select all & Downlozd ¥ Send to Batch Search Default vt Hide chemicals that are: ¥ _ a

oy HiC

\‘J
_NH
N
”\4</ \\ CHy '—‘J\\““ " S = /H\
=t > O UPH LA @ o
cH Y W S
’ N we W H ' N H\
CHy | CHy
3 CHy
Atrazine GS 18183 6-Chloro-N2-sthyl-N*-propyl-1,3,5-triazi... N-Butyl-3-chloro-6-hydrazinylpyridazin-... N-Butyl-6-chloro-3-hydrazinylpyridazin-... N2-(Butan-2-yl)-6-chloro-N*-methyl-1,3,...
DTXSID:DTXSID3020112 DTXSID:DTXSIDO0187906 DTXSID:DTXSIDA0536638 DTXSID:DTXSID906 15440 DTXSID:DTXSID70615443 DTXSID:DTXSIDE0955305
CASRN:1912-24-9 CASRN:34333-27-2 CASRN:90952-64-0 CASRN:61261-46-9 CASRN:61261-44-7 CASRN:33692-99-8
TOXCAST:82/1024 TOXCAST:- TOXCAST:- TOXCAST:- TOXCAST:- TOXCAST:-

4-(Butylimino)-6-chloro-2-imino-1.2.3.4-...
DTXSID:DTXSID90878320
CASRN:6270-25-3
TOXCAST:-
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Batch Searching
mass and formula



Batch Searching

* Singleton searches are useful but we work
with thousands of masses and formulae!

* Typical questions
— What is the list of chemicals for the formula C,H,O,
— What is the list of chemicals for a mass +/- error
— Can | get chemical lists in Excel files? In SDF files?
— Can | include properties in the download file?
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Batch Searching Formula/Mass SEPA

Erreircnmentsl Protection
Agency

Batch Search@

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

Step Five: Choose Data Fields to Download

Please enter one identifier per line

Select Input Type(s) +f- ppm Enter Identifiers to Search (searches should be limited to <3000 identifiers)
U Identifiers 41.0255 -
56.02621
] i
| Chemical Nameﬁ £3.0255
L casrn @ 58.0418
L inChikey €9 93.0578
113.9639
]
) DSSTox Substance 1D €3 151.8754
L DSSTox Compound ID € 699377
[ InChIKey Skeleton €9 77.9872

(] MS-Ready Formula(e) ﬂThis search is based on what we refer to as "Mass Spec (MS) Ready” structures. All chemicals
o within the database are treated in a manner such that all are desalted, mixtures are separated,
) Exact Formula(e) €0
and stereochemistry is removed as Mass Spectrometry detects the major components of a salt
¥ Monoisatopic Mass i } _ry . p 24 Y P ) ]
r mixture and is insensitive to stereochemistry. As an example, a search for the monoisotopic
@ Display All Chem|mass of phenol will return phenal, sodium phenolate and calcium phenoxide. See the

| publication for more details: hitps://doi.org/10.1186/513321-018-0299-2,
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Searching batches using MS-Ready

Formula

o W e~ B L R

-I‘-‘-L,.Jwwwmwwwmwmmmmt\at\nmmt\zm—l—k—k—l—k—k—k—k—k
L= T=R0=5 RN = PR E RSPV R S R BT R e R = RS R Y] — D W00~ O e L R =

.
L

(or mass)

searching

United States
Erreircnmentsl Protection
Agency

Acetaminophen

3 C z F G
INPUT DTXSID CASRN PREFERRED NAME MOL FORMULA MONOISOTOPIC MASS DATA SOURCES
C14HZZN203 DTXSID2022626 29122-66-7  Atenoldl C14HZZN203  '266.163042576 16
C14H22N203 DTXSID0021179 6673354  Practolol C14H22M203  '266.163042576 "32
C14H22N203 DTXSID4048854 841736  Bucolome C14H22M203  '266.163042576 20
C14H22N203 DTXSID1045407 13171250 Trimetazidine dihydrochloride C14H24CI2N203 ™338.116398 19
C14H22N203 DTXSID0045753 56715130  R-{+)-Atenalol C14H22N203  "266.163042576 19
C14H22N203 DTXSID2048531 5011347  Trimetazidine C14H22M203  '266.163042576 "4
C14H22N203 DTXSID10239405 93379545  Esatenolol C14H22M203  '266.163042576 "2
C14H22N203 DTXSID50200634 52662-27-8  N-(2-Diethylaminoethyl)-2-(4-hydroxyphenoxy)acetamide C14H22N203  "266.163042576 7
C14H22N203 DTXSID4020111 51706-40-2  di-Atenclol hydrochloride C14H23CIN203  302.1397203 B
C14H22N203 _ DTXSID1068693 _51963-82-7 _ Benzenamine_ 2 5-diethosxy-4-[4-morpholinyl)- C14H22M203 266 163042576 %5
C18H34N206S DTXSID3023215 154212  Lincomycin C18H34N206S  '406.213757997 "6
C18H34N206S DTXSID7047803 859-18-7  Lincomycin hydrochloride C18H35CIN206S 442 1904357 22
C18H34N206S DTXSID20849438 1398534-62-7 PUBCHEM 71432748 C18H35CIN206S 442 1904357 g
C10H12N20  DTXSID1047576 48656-6  Cotinine C10H12N20 "176.094963014 40
C10H12N20  DTXSIDBO75330 50-67-9 Serotonin C10H12N20 "176.094963014 22
C10H12N20  DTXSID8044412 2654571  4-Methyl-1-phenylpyrazolidin-3-one C10H12N20 "176.094963014 "8
C10H12N20  DTXSID80165186 153-98-0  Serotonin hydrochloride C10H13CINZO  212.0716407 1
C10H12N20  DTXSID2048870 29493-774  (4R.5S)-4-methyl-5-phenyl-4 5-dihydro-1,3-oxazol-2-amine C10H12N20 "176.094963014 10
C10H12N20  DTXSID10196105 443-31-2  6-Hydroxytryptamine C10H12N20 "176.094963014 %
C10H12N20  DTXSID90185693 31822-84-1  1.4.5.6-Tetrahydro-5-phenaxypyrimidine C10H12N20 "176.094963014 7
C10H12N20  DTXSID40178777 2403669  2-Benzimidazolepropanol C10H12N20 "176.094963014 7
C10H12N20  DTXSIDB0157026 13140-86-8  M-Cyclopropyl-N-phenylurea C10H12N20 "176.094963014 %
C10H12N20 __ DTXSID30205607 570-14-9 _ 4-Hydroxytryptamine C10H12N20 "176.094963014 B
C14H18N403 DTXSID5023900 17804-352 Benomyl C14H18N403  290.137890456 8
C14H18N403 DTXSID3023712 738-70-5  Trimethoprim C14H18N403 290 137890456 51
C14H18N403 DTXSID40209671 60834-30-2  Trimethoprim hydrochloride C14H19CINAD3  "326.1145682 ¢
C14H18N403 DTXSID70204210 55687495  Benzenemethanol, 4-((2.4-diamino-5-pyrimidinyl)methyl)}-2, C14H18N403  "290.137890456 %
C14H18N403 DTXSID20152671 120075572  6-Methoxy-4-{3-(N.N-dimethylamina)propylamino)-5.8-quin: C14H18N403  "290.137890456 ¢l
C14H18N403 DTXSID30213742 63931-79-3  1H-1.2.4-Benzotriazepine-3-carboxylic acid, 4 5-dihydro-4- C14H18N403  "290.137890456 £
C14H18N403 DTXSID30219608 69449076 2 4-Pyrimidinediamine, 5-((3.4,5-trimethoxyphenyl)methyl} C14H20N404  ™308.14845514 £
C14H18N403 DTXSID20241155 94232276  L-Aspartic acid, compound with 5-{(3.4.5-trimethoxyphenyl C18H25N507  "423.175398165 &
C14H18N403 DTXSID80241156 94232287  L-Glutamic acid, compound with 5-{(3.4.5-trimethaxypheny C19H27N507  "437.191048229 &
C14H18N403 _ DTXSID20143781 101204-93-7 _ 1H-Pyrido(2 3-e)-1.4-diazepine-2.3 5-trione_4-(2-{diethylar C14H18N4O3 __ "290.137890456 "
C12H1IN7  DTXSID6021373 396010  Triamterene C1ZH11NT %263.107593362 %2
C12H1IN7  DTXSID00204465 5587939  Ampyrimine C1ZH11INT 53107593382 7
C12H1IN7  DTXSID5064621 7300267  Benzenamine, 4-azido-N-{4-azidophenyl)- CAZHINT "51.091943318 ¢l
C12H1IN7  DTXSID00848025 90293-826  Sulfuric acid—6-phenylpteridine-2,4.7-triamine (1/1) C12ZH13N7O4S  '351.074973101 "
C12H11N7____ DIXSID50576293 92310-83-3_ (1E)-N-Phenyl-1.2-bis(1H-1.2 4 triazol-1-vl)ethan-1-imine__ C12H11NT "53.1075933862 "
CBHINO2 DTXSID2020006  103-90-2 CBHINO2 "161.063328534 75
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Batch Search in specific lists

L |INPUT DTXSID MASSBANKREF NEMILIST WRTMSD  NORMANPRI SUSDAT
' |Buprenorph DTXSID202: - -

L|Codeine  DTXSID2021Y
| |Dextrometh DTXASID302Y
"' |Dihydrocodi DTXSIDS02]Y -
I\| Dihydromor DTXSID704:-
| Ethylmorph DTXSIDA041 - -
~|Fentanyl DTXSIDI0Z2Y -
Heroin DTXSIDE041Y -
Hydrocodor DTXSIDE02]Y Y
-|Hydromorpt DTXSIDE0Z: - -
I Ketamine DTXSID802TY
Meperidine DTXSIDI0Z)Y
|Methadone DTXSIDT0Z2TY
#| 1,|Morphine  DTXSIDS02TY
- ~|Morphinone DTXSID&01! -
Maloxone DTXSIDB0Z: -
n Maltriben - -
| Oxycodone DTXSIDS0ZTY
Crooymorpho OTASIDS02! -
Propoxyphe DTXSID102)Y
|Sufentanil  DTASIDG0Z: - -
(| Tramadol DTXSID908Y
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Benefits of bringing it all together

* The true dashboard benefit is integration

Rank potential candidates for toxicity using

United States
Erreircnmentsl Protection

Agency

avallable data — hazard, exposure, in vitro
¢ Qoo

Envirunment Inbernational 88 [20016) 268 280

Contents lists available al Scencelirect

Environment International

jouinal homepage: www _elsavier. com/locatefenvinl

Linking high resolution mass spectrometry data with exposure and @amm
toxicity forecasts to advance high-throughput
environmental monitoring

Julia E. Rager*, Mark ]. Strynar ", Shuang Liang *, Rebecca L. McMahen *, Ann M. Richard ,

Christopher M. Grulke *, John F. Wambaugh %, Kristin K. Isaacs ", Richard Judson ©,

Antony J. Williams ©, Jon R. Sobus ™*
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Candidate ranking
using metadata

@ American Society for Mass Spectromatry, 2011 J. Am. Soc. Mass Spectrom. (2012) 23:178-185
|.E':;\ DOI: 10.1007/s13361-011-0265-y

RESEARCH ARTICLE

Identification of “Known Unknowns” Utilizing
Accurate Mass Data and ChemSpider




Data Source Ranking of

“known unknowns’

C14H22N203
A mass and/or formula search is 266.16304
for an unknown chemical but it
IS a known chemical contained "
within a reference database Chemical

Reference
Database

* Most likely candidate chemicals
have the most associated data ’r
sources, most associated Sorted candidate
literature articles or both structures
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Data Streams for Ranking

 CompTox Dashboard Data Sources
« Pub©Chem Data Source Count

» publ@ed.. Reference Count

* Toxcast in vitro bioactivity

* Presence in CPDat database

 OPERA PhysChem Properties

» Other possibilities — predicted media
occurrence, frequency of InChls online



|s a bigger database better?

 ChemSpider was 26 million chemicals for
the original work

* Much BIGGER today 81Mi[[ion

e |S b|gger better?? chemical structures
* Are there other metadata to use for ranking?

42



Comparing Search Performance

“Anal Bioanal Chem (2017) 409:1729-1735 @{" ot
DOI 10.1007/500216-016-0139-z o

RAPID COMMUNICATION

Identifying known unknowns using the US EPA’s CompTox
Chemistry Dashboard

Andrew D. McEachran' - Jon R. Sobus” + Antony J. Williams*

* \WWhen dashboard contained 720k chemicals
* Only 3% of ChemSpider size
* What was the comparison in performance?
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SAME dataset for comparison

Compound class Number in class  Average rank  Number of compounds in each
position rank-ordered

#1 #2 #3 #4 #5+

Pharmaceutical drug 72 1.4 55 9 6 2
Industrial chemicals 42 5.5 28 6 3 5

Personal care pmducts

XACTLY THE SAME DATASET

erfluorochemicals
Pesticides 6
Veterinary drugs 3 1.3 2 1
Dyes 2 1.0 2
Food product/natural compounds 4 3.8 2 1 1
Ilicit drugs 2 2.0 1 1
Misc. molecules 3° 1.3 2 1
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How did performance compare?

Mass-based searching

Formula-based searching

Dashboard ChemSpider Dashboard ChemSpider
Average rank position 1.3 2.2° 1.2 [.4
Percent in #1 position 85% 70% 88% 80%

* Average rank in ChemSpider shown here does not include an outlier where the rank was 201, when added the

average rank position is 3.5

For the same 162 chemicals,
Dashboard outperforms

ChemSpider for both Mass and
Formula Ranking
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United States
Erreircnmentsl Protection
Agancy

CASMI 2017

Important Dates
Contest Rules
Challenge Data
Solutions
Preliminary results
Results

About the Team

CASMI 2016

CASMI 2014

CASMI 2013

CASMI 2012

Critical Assessment
of Small Molecule Identification

The experimental and computational mass spectrometry communities are invited to
participate in the fifth round of an open contest on the identification of small molecules
from mass spectrometry data.

This year the contest will test the applicability of MS and MS/MS on natural products chemistry
identifications. With 45 (Category 1) and up to 243 (Categories 2&3) natural products challenges -
including a few tricky ones - there's something for everyone!

CASMI 2017 is organised by Dr. Dejan Nikolic (University of Illinois at Chicago, USA), Dr. Nir Shahaf
(Weizmann Institute of Science, Israel), Dr. Emma Schymanski (Eawag, Switzerland) and Dr. Steffen
Neumann (IPB Halle, Germany).

Mailing lists
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Article

Revisiting Five Years of CASMI Contests with EPA
Identification Tools

. metabolites

Table 2. Percentage of the total number of compounds from each CASMI contest year that were ranked
in the top 5 by Competitive Fragmentation Modeling for Metabolite Identification (CFM-ID) only
and by the summation of CFM-ID and DSSTox Data Source Counts (DS), alongside the percentage
in the top 5 reported by the contest years” winning entry. Complete ranking results are provided in

Supplemental File S1.
CASMI Year CFM-ID Only CFM-ID + DS Winners’ Results ! Total in DB/Total in Dataset 2
2012 36% 64% 36% 14/14
2013 81% 88% 88% 16/16
2014 57% 76% 71% 42/42
2016-training 63% 96% 312/312
2016-challenge 66% 94% 81% 208/208
2017 59% 53% 74% 3 227/243




Work In
Progress



Prototype Work in Progress

 CFM-ID

— Viewing and Downloading pre-predicted spectra
— Search spectra against the database

» Structure/substructure/similarity search
* Access to APl and web services

* Integration to EPA “Chemical Transformation
Simulator”
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Predicted Mass Spectra

http://cfmid.wishartlab.com/

O CFM-ID % Utilities+ Help Data Publications Contact Us

o\
L
)

FMAD. Y LN\ Y

Competitive Fragmentation Mc::deling,ﬁor' Metabolite Identification.

« MS/MS spectra prediction for ESI+, ESI-, and El

 Predictions generated and stored for >800,000
structures, to be accessible via Dashboard
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Spectral Viewer Comparison
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Published: Alex Chao et al

Analytical and Bioanalytical Chemistry

RESEARCH PAPER

In silico MS/MS spectra for identifying unknowns: a critical
examination using CFM-ID algorithms and ENTACT mixture samples

Alex Chao "2 - Hussein Al-Ghoul ' - Andrew D. McEachran ' - llya Balabin® - Tom Transue®* - Tommy Cathey* -
Jarod N. Grossman?? - Randolph Singh'~ « Elin M. Ulrich? - Antony J. Williams® - Jon R. Sobus?
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(© The Author(s) 2019
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rototype Development

AADashboard

atrazine
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Dashboard access to data for ~883,000 chemicals
Pesticides lists sourced from EPA and other sources
Relationship mappings between parents and products
MS-Ready data facilitates structure identification
Metadata for candidate ranking
Data continues to grow with o % gnemieals Bathoc.
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DATABASE Open Access

The CompTox Chemistry Dashboard: a -
community data resource for environmental
chemistry
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