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What is Pub@hem? https://pubchem.ncbi.nim.nih.gov/

Explore Chemlstry

Quickly find chemical information from authoritative sources

Try covid-19 aspirin EGFR C9HBO4 Sl G- C—anec_—>0 InChl=1S/C3H60Q/c1-3(2)4/h1-2H3/

(7 use entrez

o,

Draw Structure Upload ID List Browse Data Periodic Table

1 12 M Compounds 2 97 M Substances 2 97 M Bioactivities 3 5 M Literature 42 M Patents 874 Data Sources

See More Statistics » Explore Data Sources »

. . U.S. National Library of Medicine
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I What is Pub@hem ?

Explore Chemistry

COMPOUND SUMMARY

Perfluorooctanoic acid

Quickly find chemical information fror

PFOA

PubChem CID 9554
Compound Gene
PFOA Qtma ' )
PFOS : M" ; W
PFDA Pura Structure
2D 3D

Find Similar Structures

Explore Chemistry
Quickly find chemical information frum authoritative sources @
Chemical Safety

335-67-1] Q

Corrosive Irritant Health Hazard

Compound Gene Taxonomy

Laboratory Chemical Safety Summary (LCSS) Datasheet

335-67-1 snoRNA:Me28S-C3351 Prevotella buccae ATCC 33574

335161-24-5 zinc finger protein 335

335621-00-6 CG3356

Molecular Formula CgHF 50,

335161-19-8 CG33557

https:/pubchem.ncbi.nlm.nih.gov/ (D) s on v orveicne T

oooooo
000000



https://pubchem.ncbi.nlm.nih.gov/

What is Pub@hem? https://pubchem.ncbi.nim.nih.gov/

~ PubChem Compound TOG 2 63,097,836 Perfluorohexanesulfonic acid

» Agrochemical Information 2 ; : ;

g ? 3,105 Associated Disorders and Diseases @
» Associated Disorders and Diseases ? 23,799 i . 4 load

Sais ¥ Downloa
» Biologic Description ? 2.236.718
! ’ # Structure CTD Chemical ID Chemical Name Disease Source  CTD Disease ID  Disease Evidence Type Evidence PMID

» Biological Test Results ? 4,109,169
» Biomolecular Interactions and Pathways ? 140,468 : W P gcei:jfluorohexanesulfonic wiaei Sasmey ﬁ;t;g:;igvli}t«;ﬁcit Disorder with miatberimechaniim  S0551004

» Chemical and Physical Properties ? 277,595

» Classification ? 21,252,957
perfluorohexanesulfonic

» Drug and Medication Information ? 18,059 2 }eexe& c471071 acid MeSH D000067877 Autism Spectrum Disorder marker/mechanism 32353786

» Food Additives and Ingredients  ? 7,411

» ldentification ? 4,769

Pub@hem Perfluorooctanoic acid (Compound)

» Information Sources ? 42 423,777 E
Literat 2 073.600 8.1 Uses 8.3 U.S. Production @E
» Literature ? .
- L] L]
. EPA CPDat Chemical and Product Categories Production volumes for non-confidential chemicals reported under the Inventory Update Rule.
» Names and Identifiers ? 1,901,543
4 items Year Production Range (pounds)
> Patents ? 37’419’039 1 1986 10 thousand - 500 thousand
SORT BY
» Pharmacology and Biochemistry 2 112,418 1990 No Reports
Category Category Description 1994 10 thousand - 500 thousand
?
» Related Records | 2 12’867 ’766 Products used for cleaning or sa 1998 10 thousand - 500 thousand

Cleaning and safety occupational or industrial setting

» Safety and Hazards ? 171 ,674 2002 10 thousand - 500 thousand

. Cleaning products and household care

-> carpet and floor -> floor polish Products that impart a Shin_“; US EPA; Non-confidential Production Volume Information Submitted by Companies for Chemicals Under the 1986-2002
Inventory Update Rule (IUR). Octanoic acid, pentadecafluoro- (335-67-1). Available from, as of November 2, 2010:
https.//www.epa.gov/oppt/iur/tools/data/2002-velhtml

» Spectral Information ? 1,364,279

nonfunctional ingredient

» Structures ? 11,772,818

» Hazardous Substances Data Bank (HSDB)

used as a stain or wategepellent.
Use

» Toxicity ? 115,645 M saoiis
Use and Manufacturing 2 104,096 pubchem.ncbi.nlm.nih.gov/classification/#hid=72 |||||I|| S
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I What is the NORMAN Suspect List Exchange?

https://www.norman-network.com/nds/SLE/

gor

NORMAN Database System
# NORMAN WEBSITE | (3 NORMAN DATABASE SYSTEM | @ HOME | #)LOGIN

rw NORMAN SUBSTANCE DATABASE

NORMAN Suspect List Exchange - NORMAN SLE

NORMAN arganises the development and maintenance of vi

SEARCH All Databases
Q

Searching for individual substance or group(s) of substanc
The NORMAN Suspect List Exchange (NORMAN-SLE) was established in 2015 as a central access point for NORMAN members (and others) to find suspect lists relevant for their environmental monitoring

Note: Click on a link below to go to an individual database questions. The NORMAN-SLE documents all individual collections that form a part of the merged collection NORMAN SusDat. The original SLE lists should be consulted to verify SusDat information if necessary

(see Source column in SusDat). NORMAN-SLE versions are tracked on Zenodo.
Comments and contributions are welcome - please email us at suspects@normandata.eu.

Please refer to our documentation pages for: citation instructions, credits, updates, license details, SDFs and other useful tips!

No. Abbreviation Description Link to full list Link to InChiKey list References
( \ S0 SUSDAT Merged NORMAN Interactive Data table SusDat InChlIKeys: All, A merged list of >111,000 structures from SLE suspect lists.
S t List: SusDat MS-ready (18/01/2022)  See interacti ion. Compiled by Reza Aalizadeh,
- Substance Database e SusDat with Haz and Expo scores as XLSX, CSV (18/01/2022) ready ( ) See inferactive version. Compiled by Reza Aalizade
[—] Nikiforos Alygizakis and Lubos Cirka, University of
. . MetFrag CSV (03/03/2020) Athens/El, including RTI and toxicity values, with Hazard
A mergEd list of NORMAN SUbStanGBS! Central = e ST and Exposure values provided by Stellan Fischer, KEMI,
Database to access various lists of substances for omplox ° documented here. Work in progress ... please report any
. .. . issues!
suspect screening and prioritisation
DOI: 10.5281/zenodo.2664077
y= Suspect List Exchange & Antibiotic Resistance I MassBank Europe
- — .
Central Database to access various lists of Bacteria/Genes A database of mass spectra of emerging ° ceeeee
bst f t ing and prioritisati bst t rt identification of unk celise
\ substances for suspect screening and prioritisation ) A database of ARBs/ARGs in environmental substances to support identification of unknown . eelLCsB
. ceccce
matrices substances
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NORMAN-SLE in Pub({Clhem

The NORMAN network enhances the exchange of information on emerging environmental substances, and encourages the validation and harmonisation

of common measurement methods and monitoring tools so that the requirements of risk assessors and risk managers can be better met. It specifically
seeks both to promote and to benefit from the synergies between research teams from different countries in the field of emerging substances.

b=  ————
Organization NORMAN Network (c/o UnilLu) , Netheﬂandé/ A
Map Satellite  4om ,;:v L
n . Dortmund '
Category Research and Development s S~ R
Wmefp oDiisseldorf
https://www.norman-network.com/nd : Brussels Germany
URL )
s/SLE/ s @ Cologne
1] .
_ _ _ Belgium
License Note Eitlgtlgcz—g‘( 4.0; Code (hosted by ECI, LCSB): VLM Francl}durt
License URL https://creativecommons.org/licenses/ T Lux ourg Mannheim ROTer T
by/4.0/ o o
Pari Karlsruhe
Contact Name Emma Schymanski 4 ° Stuttgart @
Strasb:
Address 6 avenue du Swing, Belvaux, = Muni
Luxembourg, 4367 o]
+
Data Source ID 23819 ol R St o f A
4 ) i f 7L L'é>chten“]' -
117,154 Live Substances RIS ' K
. . Garnla ‘Quiitzarland 1\-"‘,)"\_] 0
Data in PubChem 20,099 Annotations Keyboard shorteuis | -Map data ©2022 GeoBasis-DE/BKG (©2009), Google, Inst. Geogr. Nacional . Terms of Use
1 Classification
Last Updated k2022/09/14 )

m U.S. National Library of Medicine “ lli I“ ‘ ::Eéi.;
. . e . . Nati |q. fB } | |f i ::oo..
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101 AL A ST e e D N .
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NORMAN-SLE in Pub{Chem

The NORMAN network enhances the exchange of information on emerging environmental substances, and encourages the validation and harmonisation
of common measurement methods and monitoring tools so that the requirements of risk assessors and risk managers can be better met. It specifically
seeks both to promote and to benefit from the synergies between research teams from different countries in the field of emerging substances.

v NORMAN Suspect List Exchange Classification ? 2 113,735
Organization NORMAN Network (c/o UnilLu) » 513 | EUCOSMETICS | Combined Inventory of Ingredients Employed in Gosmetic Products (2000) and
Category Research and Development Revised Inventory (2006) ? 3,801
S25 | OECDPFAS | List of PFAS fi the OECD =2
URL https://www.norman-network.com/nd ' | | Listo rom e ? 3,677
s/SLE/ » S36 | UBAPMT | Potential Persistent, Mobile and Toxic (PMT) substances ? 254
License Note E?tt.a;_ccz-g‘f 4.0; Code (hosted by ECI, LCSB): » S47 | ECHAPLASTICS | A list from the Plastic Additives Initiative Mapping Exercise by ECHA 7 241
ISTIC-£.
) ] » S50 | CCSCOMPEND | The Unified Collision Cross Section (CCS) Compendium ? 869
License URL https://creativecommons.org/licenses
by/4.0/ » S60 | SWISSPEST19 | Swiss Pesticides and Metabolites from Kiefer etal 2019 2 1,348
Contact Name Emma Schymanski » S61 | UJICCSLIB | Collision Cross Section (CCS) Library from UJI 2 574
Address 6 avenue du Swing, Belvaux, » S66 | EAWAGTPS | Parent-Transformation Product Pairs from Eawag ? 258
Luxembourg, 4367 » S68 | HSDBTPS | Transformation Products Extracted from HSDB Content in PubChem 2 102
Data Source ID 23819 » S69 | LUXPEST | Pesticide Screening List for Luxembourg ? 386
(117,154 Live Substancﬁ\ » S72 | NTUPHTW | Pharmaceutically Active Substances from National Taiwan University ? 1,068
Data in PubChem 20,099 Annotations » S75 | CyanoMetDB | Comprehensive database of secondary metabolites from cyanobacteria 2 2,087
1 Classification » S79 | UACCSCEC | Collision Cross Section (CCS) Library from UAntwerp ? 148
Last Updated k2022/09/ 14 ) v S80 | PFASGLUEGE | Overview of PFAS Uses ? 1,250

m U.S. National Library of Medicine “ Ili I“ ‘ ::EEE:B
. . e . . Nati |q. fB } | |f i ::co.-
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101 AL A ST e e D N .
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I Adding PFAS to Pub@hem: Gluge et al. (2020

Environmental
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Environmental significance

An overview of the uses of per- and polyfluoroalkyl
substances (PFAS)t

Juliane Glige, ©*2 Martin Scheringer, ©2 lan T. Cousins, ©° Jamie C. DeWitt,
Gretta Goldenman,® Dorte Herzke, 2 " Rainer Lohmann, 9 Carla A. Ng, ©"
Xenia Trier' and Zhanyun Wang’

Per- and polyfluoroalkyl substances (PFAS) are of concern because of their high persistence (or that of their
degradation products) and their impacts on human and environmental health that are known or can be
deduced from some well-studied PFAS. Currently, many different PFAS (on the order of several
thousands) are used in a wide range of applications, and there is no comprehensive source of
information on the many individual substances and their functions in different applications. Here we
provide a broad overview of many use categories where PFAS have been employed and for which
function; we also specify which PFAS have been used and discuss the magnitude of the uses. Despite
being non-exhaustive, our study clearly demonstrates that PFAS are used in almost all industry branches
and many consumer products. In total, more than 200 use categories and subcategories are identified
for more than 1400 individual PFAS. In addition to well-known categories such as textile impregnation,
fire-fighting foam, and electroplating, the identified use categories also include many categories not
described in the scientific literature, including PFAS in ammunition, climbing ropes, guitar strings, artificial
turf, and soil remediation. We further discuss several use categories that may be prioritised for finding
PFAS-free alternatives. Besides the detailed description of use categories, the present study also provides
a list of the identified PFAS per use category, including their exact masses for future analytical studies
aiming to identify additional PFAS.

Per- and polyfluoroalkyl substances (PFAS) are a large group of more than 4700 substances that are used in a wide range of technical applications and consumer
products. Releases of PFAS to the environment have caused large-scale contamination in many countries. For an effective management of PFAS, an overview of
the use areas of PFAS, the functions of PFAS in these uses, and the chemical identity of the PFAS actually used is needed. Here we present a systematic
description of more than 200 uses of PFAS and the individual substances associated with each of them (over 1400 PFAS in total). This large list of PFAS and their
uses is intended to support the identification of essential and non-essential uses of PFAS.

v 580 | PFASGLUEGE | Overview of PFAS Uses
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» PFAS Structural Category
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?
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* Use Type Information Source = ?
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Motivation: PFAS Definition in OECD Monograph, Figure 8
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with
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OECD Monograph ENV/CBC/MONO(2021)25 (9 July 2021) — Figure 8
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Motivation: How to scale this to Pub@hem ?
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I Outline

e PubChem PFAS Tree
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I The Pub@hem PFAS Tree >( '_
Rl .. _' '. N
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I The Pub(Clhem PFAS Tree N
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I The Pub@hem PFAS Tree - Organofluorine >( '_
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Tree

>19 M Organofluorine compounds in Pub@hem C e R ot

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
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methyl or methylene carbon atom ? 282,236 mn-ﬂuoﬁnatei{:::m,mc:ﬁng{s}
. . ) ] fluorinated AUPHATIC side-chain(s) that have a
Fluorinated aromatic substances ? 18,597,673 fully fluorinated methyl or methylene carbon atom
» (Non-)Fluorinated aromatic ring(s) with fluorinated aliphatic side chain(s) that do fluorinated ARDMATICTing(s)
NOT have a fully fluorinated methyl or methylene carbon atom ? 1,448,549 || with
fluorinated ALIFHATICside chain(s) that have a
» Fluorinated aromatic ring(s) with fluorinated aliphatic side chain(s) that have a fully fluorinated methyl or methylene carbon atom
fully fluorinated methyl or methylene carbon atom  ? 844,998 fluorinated AROMATIC
substances (non-)fluorinated AROMATICTIng(s)
» Fluorinated aromatic ring(s) with non-fluorinated aliphatic side chain(s) - . ~with
p N fluorinated ALIFHATICside chain(s) that do NOT have a
? 11,489,706 fully fluorinated methyl or methylene carbon atom
OECD PFAS h
» Fluorinated aromatic substances without a side chain ? 34,851 § ) fluorinated Wﬁnﬂ{s}
- Wi
» Non-fluorinated aromatic ring(s) with fluorinated aliphatic side chain(s) that have f A \ non-fluorinated ALIFHATICside chain(s)
. NOT CONSIDERED p
fully fluorinated methyl or methylene carbon atom ? 4,779,569 PFAS fluorinated AROMATICsubstances
— without
» Other fluorinated substances ? 83,882 ~ 4 | aside chain
. . . ° cceces
PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120 ES Sl LToIE 3 6 LieelEs ll '“ I“ ‘ celcss
ational Center for Biotechnology Information ° cecsee

Docs: https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/raw/main/pfas-tree/PFAS Tree.pdf?inline=false
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I The Pub@hem PFAS Tree — OECD PFAS >( _.
R’ Ll x '

+* PFAS and Fluorinated Compounds in PubChem ? #» 19,658,248

(+ OECD PFAS definition 2 » 6,191,469 h

other fluorinated ALUAHATIC
substances that do not have a fully fluorinated

» Molecule contains isolated CF2 ? 596,186 e e o

—
. Per- and Polyfluoroalkyl Substances (PFASs)
fluorinated AUPHATICsubstances that have a ©.9.R-CyFyne10r R CyFyr- R, 21

’ Mc.lecu |E CU ntalns iscIlatEd CFS ? 55476, 352 fully fluorinated methyl or methylene carbon atom
(for examples, see Figure 5above)

» Molecule contains PFAS parts larger than CF2/CF3 ?  222.342 o e ? ”
\%‘ fulfll;I Auorinated: ﬂlg?:r;:‘ :)Irll(:)et::rtb::v-;:m O E C D P FAS
fluorinated AROMATICring(s)

v Organofluorine compounds ? » 19,508,893 iy

fluorinated ALUPHATIC side chain(s) that have a
fully fluorinated methyl or methylene carbon atom

» Fluorinated aliphatic substances ? 849.139 ~
A (nonA)quorinated.AR)MA‘HCring(s)
fluorinated AUH-IAHCsidgz:lain(s) that do NOT have a

» Fluorinated aromatic substances ? 18,597,673 fully fluorinated methyl or methylens carbon atom
fluorinated AR'Z:MWCring(s)
non-flucrinated AVZlIH-IAﬂCside chain(s)

» Other fluorinated substances ? 83,882

without
aside chain

+ Other diverse fluorinated compounds ? 112,987
» Contains fluorine bond to non-carbon element 2 23,353
» Contains non-organic element ? 111,919

» PFAS and fluorinated compound collections 2 » 4 785,540

- c 4 - o
m U.S. National Library of Medicine
National Center for Biotechnology Information oWl | eccccee

https://pubchem.ncbi.nlm.nih.qov/classification/#hid=120
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Over 6 million OECD PFAS in Pub(Clhem 217171

v PFAS and Fluorinated Compounds in PubChem ? » 19,658,248

~ OECD PFAS definiton 2 2 6,191,469 Note: this does not include
mixtures and salts ...

[v Molecule contains isolated CF2 ? 596,186 ]

» Contains CF2 and larger PFAS parts ? 8,783 0
NH
» Contains only isolated CF2 ? 518,829
» Contains only isolated CF2/CF3 ? 68,574
) TNy
[v Molecule contains isolated CF3 2  5476,352 ] - N
0
» Contains CF3 and larger PFAS parts ? 26,054 —> N
» Contains only isolated CF2/CF3 ? 68,574
H
» Contains only isolated CF3 ?  5.381,724 &
O
[ » Molecule contains PFAS parts larger than CF2/CF3  ? 222,342]
Paxlovid

» Breakdown by isolated PFAS part count ? 222 342

» Breakdown by isolated PFAS parttype ? 222 342

National Center for Biotechnology Information [ | 1 | 1 I’} 1 | BB EERTIREY:

U.S. National Library of Medicine “ Ili I“
[ ]

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120
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The Pub@hem PFAS Tree — Collection of Lists

v PFAS and Fluorinated Compounds in PubChem ? 2 19,658,248

v OECD PFAS definion 2 » 6,191,469

» Molecule contains isolated CF2 ? 596,186

CompTox Chemicals Dashboard

[ YR

suspects

» Molecule contains isolated CF3 ? 5,476,352
» Molecule contains PFAS parts larger than CF2/CF3 2 222,342
» Organofluorine compounds ? » 419 508,893

» Other diverse fluorinated compounds ? 112,987

[v PFAS and fluorinated compound collections ? » 1,785,540 ]

Google
pontochem

Pub@hem

» CompTox Chemicals Dashboard PFAS suspectlists ? 2» 8,502

» NORMAN-SLE PFAS suspectlists 2 2 6,040

» OntoChem PFASlists 2 » 1,777,052

» Other fluorinated chemical content in PubChem ? 2 1,674

NIST PFAS suspectlist 2 2 4,948

DATA REPOSITORY

U.S. National Library of Medicine

oooooo
000000

https://pubchem.ncbi.nim.nih.gov/classification/#hid=120 N ety 11111 -I“
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I Many different PFAS lists in the tree ...

S80 | PFASGLUEGE | Overview of P

S89 | PRORISKPFAS | List of PFAS
S92 | FLUOROPHARMA | List of 340
594 | FLUOROPEST | List of 423 F
S95 | PFASANEXCH | PFAS List fro
S96 | ECIPFAS | Updatable List to a

» OntoChem PFASlists 2 »#~

1,777,
» Other fluorinated chemical content in Pub(

NIST PFAS suspect list  ?

NIST

» 4,948

PUBLIC
DATA REPOSITORY

v PFAS and fluorinated compound collections ? 2 1,785,540 1
» CompTox Chemicals Dashboard PFAS suspect lists 2 8,502 | |1 :
v NORMAN-SLE PFAS suspectlists 2 2 6,040 SUSpeCtS
S09 | PFASTRIER | PFAS Suspect Ll v OntoChem PEAS lists ? » 1,777,052 1
S14 | KEMIPFAS | PFAS Highly Fluor OntoChem PFAS from CORE - Definiton A 2 2
[ S25 | OECDPFAS | List of PFAS from OntoChem PFAS from CORE - DefinitionB 2
S46 | PFASNTREV19 | List of PFAS I OntoChem PFAS from CORE - DefinitonC 2~

OntoChem PFAS from Google Patents - Definition A
OntoChem PFAS from Google Patents - Definition B

OntoChem PFAS from Google Patents - Definition C

¥ Other fluorinated chemical content in PubChem 2?2 2
v MeSH: Fluorinated Hydrocarbons 2 2 295
MeSH: Chlorofluorocarbons 2 2 40
MeSH: Fluoroacetates 2 2 30
MeSH: Fluorobenzenes ? 2 104
MeSH: Fluorocarbons 2 2 121

CAMEO Chemicals: Fluorinated Organic Compounds

ChEBI: Organofluorine Compound ? 2 1,372.

- CompTox Chemicals Dashboard PFAS suspectlists 2 » 8,502

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

[EPAPFASTSS51] PFAS|EPA: List of 75 Test Samples (Set1) 2 » 74 e EPA
[EPAPFASTS52] PFAS|EPA: List of 75 Test Samples (Set2) 2 » 78 \’
[EPAPFASCAT] PFAS|EPA Structure-based Categories 2 » 82
[EPAPFASDW537] PFAS|EPA|WATER: Existing EPADW Method 5371 2 2 19 Com pTox
[EPAPFASDW] PFASIEPA: New EPA Method Drinking Water 2 » 28 Chemicals
[EPAPFASDWTREAT] PFAS|EPA|WATER: Drinking Water Treatment Technology 2 2 g Dashboard
[EPAPFASINSOL] PFAS|EFPA: Chemical Inventory Insoluble in DMSO 2~ 43
[EPAPFASINY] PFAS|EPA: ToxCast Chemical Inventory 2 » 428
[EPAPFASINVIVO] PFAS|EPA: In Vivo Studies Available 2  » 23
[EPAPFASLITSEARCH] PFASIEPA: Literature Search Completed 2 » 23
[EPAPFASNONDW] PFAS|EPA: New EPA Method Non-Drinking Water 2 2 24
[EPAPFASRESEARCH] PFAS|EPA: EPA PFAS Research List 2 # | 165
—EPAPFASRL] PFAS)
[ERAPFASTOX] PRAL
[ERAPFASVALDW] P Go g Ie gWater Methods 2 » 31
[PRASDEV1] i = 45
[PRASGLUEG t .h po20) 2~ 483
[PWR OC em 2020 7 »~ 182
[PRASKEMI] PFAS: List from the Swedish Chemicals Agency (KEMI) Report 2~ 1,473
[PRASLCMSGCMS] PFAS: Collection of GC-MS and LC-MS standards: Food Contact Materials 2 » 38
[PRASMASTER] PFAS Master List of PFAS Substances (Version2) ? 2 8,117
[PRASNORDIC] PRAS: Nordic PRAS Report 2019 2 2 203
[PRASNTREV19] PFAS: PFAS in Mon-Target HRMS Studies (Liu etal 2019) 2 » 127
[PFASOECD] PFAS: Listed in OECD Global Database ? » 3,702
[PFASOECDNA] NORMAMN: List of PFAS from the OECD Curated by Nikiforos Alygizakis 2 » 3,206
[PFASPACKAGIMG] PFAS|EPA PFAS Substances in Pesticide Packaging 2 2~ 8
[PFASSTRUCT] Navigation Panel to PFAS Structure Lists 2 » 8,079
[PFASSTRUCTV1] PFAS|EPA PFAS structures in DSSTox (update March 2018) 2 » 4,351
[PFASSTRUCTV?Z] PFAS|EFPA: PFAS structures in DSSTox (update November 2018) 2 a2 8,625
[PFASSTRUCTV3] PFAS|EPA: PFAS structures in DSSTox (update August 2020) 2 » 8,137
[PFASSTRUCTv4] PFAS|EPA: PFAS structures in DSSTox (update August 2021) 72 & 8,079
[PFASTDB] WATER|PFAS: PFAS Chemicals contained in the EPA Drinking Water Treatability Database ?  » 38
[PFASTOXDB] PFAS: PFAS-Tox Database 2 » 43
[PFASTRI] PFAS: PFAS to the Toxics Release Inventory (TRI) Program by the Mational Defense Authorization At 2~ 100
[FFASTRIER] PFAS Community-Compiled List (Trier etal. 2015) 2 » 589
[PRORISKPFAS] NORMAN|List of PFAS Compiled from NORMAN-3usDat 2 » 3,372
o cceces
(XXX XY ]
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Browse the Pub@hem PFAS Tree to find more!

~ PFAS and Fluorinated Compounds in PubChem ? » 19,658,248

v OECD PFAS definition ? 2~ 6,191,469
» Molecule contains isolated CF2 ? 596,186

» Molecule contains isolated CF3 2  5.476,352

~ Molecule contains PFAS parts larger than CF2/CF3 2 222,342

v Breakdown by isolated PFAS partcount ? 222 342

v Contains 01 isolated PFAS part ? 167,552
» Count of molecules 00001-10 ? 873
» Count of molecules 00011-100 2 3,382
» Count of molecules 00101-1000 ? 8,490

» Count of molecules 01001-10000 ? 34,792

v Count of molecules 10001-100000 ? 120,045

Contains 01xC02F04-linear 17,899

Contains 01xC02F05-linear 44,48

Contains 01xCO3F06-linear 13,17

Contains 01xC03F07-linear ,7181

Contains 01xC04F09-linear 11,737
» Contains 02 isolated PFAS parts  ? 38,263

» Contains 03 isolated PFAS parts 2 10,171

Molecules in this category contain 5 isolated PFAS parts
» Contains 05 isolated PFAS parts ? 869

PFAS Tree

SEARCH FOR

PFAS and Fluorinated Compounds in PubChem: Contains 01xC04FQ9-linear Q

Treating this as a previously computed list of identifiers.

Compounds

11,737 results SORT BY

v

= Filters + Relevance v

375-62-2; Perfluorovaleryl Fluoride; Nonafluorovaleryl Fluoride;
Perfluoropentanoyl Fluoride; Nonafluoropentanoyl Fluoride; ...

Compound CID: 67812

MF: CsF1g0 MW: 266.04g/mol

IUPAC Name: 2,2,3,3,4,4,5,5,5-nonafluoropentanoyl fluoride
Isomeric SMILES: C(=O)(C(C(C(C(F)(F)R(F)R(FF)(FFF

InChlKey: RUFSXELMOQBMOF-UHFFFAOYSA-N

INChi: InChl=1S/C5F100/c6-1(16)2(7,8)3(9,10)4(11,12)5(13,14)15
Create Date: 2005-08-08

Summary Similar Structures Search Related Records

hd Download v

ACTIONS ON RESULTS WITH ID TYPE:

= A

PubChem PFAS Tree:
https://pubchem.ncbi.nim.nih.gov/classification/#hid=120

U.S. National Library of Medicine

National Center for Biotechnology Information

1

DOWNLOAD X

Summary (Search Results)

COMPRESSION:
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Chemical Structure Records

ot
COORDINATE TYPE:

@xox QO
COMPRESSION:
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Download files contain additional information...

A B € |, D | E | F |, G | H 1 | ) K | 1

1 |cid cmpdnam cmpdsyno mw mf polararea complexit xlogp heavycnt hbonddor hbondacc rothonds

2 67812 Perfluorov375-62-2 | 266.04 C5F100 17.1 288 3.4 16 0 11 3

3 | 67814 Nonafluor375-72-4|  302.09 C4F1002S 42,5 386 3.4 12 0 12, 3

4 | 67815 Perfluorot375-73-5] 3001C4HF§ M N O P Q@ R S T U N W X

) 69494 Pentane, 1638-79-9 | 395.94 C5F11l inchi isosmiles inchikey iupacnam meshheacannothits annothitcraids cidcdate sidsrcnamdepcatg annotation

6 | 69939 1-Butanes 812-94-2 | 385.25 C9H12 InChI=1S/1C(=0)(C(C RUFSXELN 2,2,3,3,4,4 NULL Classificat 6 NULL 20050808 001Chemi Chemical YNULL

7 | 73893 2-Propenc 1492-87-1 439.3 C12H1 InChI=1S/(C(C(C(F)(F LUYQYZLE 1,1,2,2,3,3 NULL Classificat 6 NULL 20050327 001Chemi Chemical YNULL

8 74534 33 44,55 1799-84-4  332.16 C10H9 InChI=1S/(C(C(C(F)(F JGTNAGY}F1,1,2,2,3,3 NULL BiomolectL 11 NULL 20050326 001Chemi Chemical YNULL

9 | 74883 1-Hexanol2043-47-2  264.09 C6H5F InChl=1S/1C(C(C(F)(F KCEJISGIN 1,1,1,2,2,3 NULL Chemical : 7 NULL 20050808 3WAY PH/Chemical YNULL

10 | 74887 1,1,1,2,2,32043-55-2  373.99 C6H4F InChl=15/(CN(CCCCCZDKQQLGI1,1,2,2,3,3 NULL Classificat 4 NULL 20050808 AAA Cherr Chemical YNULL

11 | 75921 Perfluoro Perfluorof  264.05 C5HF9 InChI=1S/i CN(CCCCC PGYDZCBT 4-[methyl(NULL Classificat 4 NULL 20050808 AAA Cherr Chemical YNULL

12| 88054 3,3,4,4,5,519430-93-  246.07 C6H3F InChl=1S/1CC(=C)C(= TYNRPOF£3,3,4,4,5,5 NULL Classificat 6 NULL 20050719 3B Scientit Chemical YNULL

13| 100925 Methacryl SCHEMBLt  304.11 C8H5F InChI=1S/(C(CO)C(C( JCMNMOE3,3,4,4,5,5 NULL Chemical : 8 NULL 20050327 001Chemi Chemical YNULL

14| 101642 2,2,3,3,4,4308-26-9|.  304.11 C8HS5H InChl=1S/1C(CI)C(C(CCXHFIVFPt1,1,1,2,2,3 NULL Biological 10 651631|6f 20050719 001Chemi Chemical YNULL

15 | 104247 2-(Perfluo 2-(Perfluo  318.14 C9H7F InChl=1S/1C(=0)(C(C CXZGQIAC2,2,3,3,4,4 NULL Biological 10 111187 20050326 001Chemi Chemical YNULL

) InChl=1S/1C=CC(C(C( GVEUEBXI3,3,4,4,5,5 NULL Chemical : 8 NULL 20050327 001Chemi Chemical YNULL

InChl=1S/1CC(=C)C(= DYMLOJJA1,1,2,2,3,3 NULL Patents 1 NULL 20050808 ECI Group Curation ENULL
InChl=1S/1C=CC(=0)(UOKXSSAMN2,2,3,3,4,4 NULL Chemical : 5 NULL 20050808 A2B Chem Chemical YNULL
InChl=1S/1C=CC(=0)(GYUPEJST.3,3,4,4,5,5 NULL Classificat 6 NULL 20050719 3B Scientif Chemical YNULL

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120

Docs: https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/raw/main/pfas-tree/PFAS Tree.pdf?inline=false
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(A 8 ¢ b Y FfF | e f w 0 | 3 . x | 1
1 Jcid cmpdnam cmpdsyno mw mf polararea complexif xlogp heavycnt hbonddor hbondacc rothonds
2 | 67812 Perfluorov375-62-2 | 266.04 C5F100 17.1 28 3.4 16 0 11 3
3 | 67814 Nonafluor375-72-4| 302.09 C4F102 42.5 38 3.4 17 0 12 3
4| 67815 Perfluorot375-73-5|  3001canFgf M N O P YQ R S T U VvV W X |
5 69494 Pentane, 1638-79-9 | 395.94 C5F11finchi isosmiles inchikey iupacnam rtheshheacannothits annothitcraids cidcdate sidsrcnamdepcatg annotation
6 69939 1-Butanes 812-94-2 | 385.25 C9H12 InChI=1S/1C(=0)(C(C RUFSXELN 2,2,3,3,4,4 NULL Classificat 6 NULL 20050808 001Chemi Chemical YNULL
7 | 73893 2-Propenc 1492-87-1 439.3 C12HU InChI=1S/(C(C(C(F)(F LUYQYZLE 1,1,2,2,3,3 NULL Classificat 6 NULL 20050327 001Chemi Chemical YNULL
8 | 74534 33 44,55 1799-84-4  332.16 C10HY InChI=1S/(C(C(C(F)(F JGTNAGY}F1,1,2,2,3,3 NULL BiomolectL 11 NULL 20050326 001Chemi Chemical YNULL
9 | 74883 1-Hexanol2043-47-2  264.09 C6H5F|InChI=1S/(C(C(C(F)(F KCENSGIN1,1,1,2,2,3 ULL Chemical : 7 NULL 20050808 3WAY PHZChemical YNULL
10 | NGO Ny nn Al InChil= i RlLIale ' sificat 4 NULL 20050808 AAA Cherr Chemical YNULL
11 375-62-2; Perfluorovaleryl Fluoride; Nonafluorovaleryl Fluoride; jssi- '
E‘ \useeef Nonafluoropentanoyl Fluoride; Perfluoropentanoyl Fluoride; ! Property Name Property Value
B Pentanoyl Fluoride, Nonafluoro-; Perfluoropentanoyl Fluoride E"
. 0 0

15 98; 2,2,3,3,4,4,5,5,5-nonafluoropentanoyl Fluoride; ... oi Molecular Weight 266.04

Compound CID: 67812 " XLogP3-AA 34

=
MF: CsF100 MW: 266.04g/mol n
> 10 4 M Hydrogen Bond Donor Count 0

IUPAC Name: 2,2,3,3,4,4,5,5,5-nonafluoropentanoyl fluoride 55

Isomeric SMILES: C(=0)(C(C(C(C(F)(F)F)(F)F)(F)F)(F)F)F Hydrogen Bond Acceptor Count 11

InChlKey: RUFSXELMOQBMOF-UHFFFAQYSA-N Rotatable Bond Count 3

InChl: InChl=1S/C5F100/c6-1(16)2(7,8)3(9,10)4(11,12)5(13,14)15

/ / (16)2(7:8)30,1014( )~ ) Exact Mass 265.97894624

Create Date: 2005-08-08

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120
Docs: https://qitlab.lcsb.uni.lu/eci/pubchem-docs/-/raw/main/pfas-tree/PFAS Tree.pdf?inline=
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D load fil tain additi | informati e '*'
ownioad ties contain adaditional intformation... S PubChemfits 1T 3 PubCre
L] L] t o .ll
A B | C | D | E | F | G | H | | | J | K | L

1 |cid cmpdnam cmpdsyno mw mf polararea complexit xlogp heavycnt hbonddor hbondacc rothonds

2 67812 Perfluorov375-62-2 | 266.04 C5F100 17.1 288 3.4 16 0 11 3

3 67814 Nonafluor375-72-4| 302.09 C4F1002S 42.5 386 3.4 17 0 12 3 ~ PubChem Compound TOC ? 49,493,641

— - =)

5 69494 Pentane, 1638-79-9 | 395.94 C5F11] inchi isosmiles inchikey iupacnam meshheafannothits annothitcjaids b Associated Disorders and Diseases 7 20,847
6 69939 1-Butanes 812-94-2| 385.25 C9H1 IInChI=1S/1IC(=O](C(CIIRUFSXELN|2,2,3,3,4,4INULL C:assTcat 6JNULL » Biologic Description 2 2,056,521

7 X LL Classificat 6|NULL o

— ;[8 Use and Manufacturing ] @B, |siomolea Tlvon | Lgloogce et Resuta 7] (3,622,620

— L ch ical - 7InuLL 1 » Biomolecular Interactions and Pathways ? 125,253
9— 8'] Uses @ Z enﬂ_“f:a ‘ » Chemical and Physical Properties ? 263,015
10 : LL Classificat 4{NULL

. | g ] Classification ? 1.454.824
11 - P — LL Classificat AINULL i S

b EPA CPDat Chemical . @ Z » Drug and Medication Information 2  47.922
12 8.2 Methods of Manufacturing 6|NULL :
13— 1 item o . R - — . ‘ — . alNULL 1 » Food Additives and Ingredients ? 8 414

—] | Perfluoroalkanesulfonyl fluorides are e et e * » Identification ? 4,068
14— 1 Category which a hydrocarbon sulfonyl fluorid 8.3 U.S. Production @ [ i
15 1 ] ) ] » Information Sources ? 20,271,277

~ | ... The electrochemical yield is excelle

Production volumes for non-confidential chemicals reported under the Inventory Update Rule.

used as a stain or wa » Literature ? 1,833,941

with the increasing length of the cark

il andFl Alkaline hydrolysis of perfluoroalkane vear Production Range (pounds| » Names and Identifiers 2 1,275,170
Scientific Data, volu L T
acidified and distilled from concentra 1986 No Reports » Patents ? 36,351,418
¥ EPA Chemical ant /perfluoroalkanesulfonic Acids/ 1990 No Reports » Pharmacology and Biochemistry ? 110,628
Siegemund G et al; Fluorine Compounds,| 1994 10 thousand - 500 thousand
L . 4 » Related Records ?
NY, NY: John Wiley & Sons. Online Postin 9,224,590
1998 No Reports » Safety and Hazards ? 149,319
» Hazardous Substances Data Bank (HS$
2002 10 th d - 500 th d
4 ousan ousan | » Spectral Information 7 480,730
US EPA, Non-confidential Production Volume Information Submitted by Companies for Chemicals Under the 1986-20|
Inventory Update Rule (IUR). 1-Octanesulfonic acid, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8, 8 heptadecafluoro- (1763-23-1). » Structures ? 9,117,635

Available from, as of November 2, 2010: https.//www.epa.gov/oppt/iur/tools/data/2002=val.html

» Toxicity ? 114,012
» Use and Manufacturing ? 115,321

» Hazardous Substances Data Bank (HSDB)

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120
Docs: https://qitlab.lcsb.uni.lu/eci/pubchem-docs/-/raw/main/pfas-tree/PFAS Tree.pdf?inline=false

U.S. National Lit

National Center for Bic

Chemical Safety ? 147,023



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/raw/main/pfas-tree/PFAS_Tree.pdf?inline=false
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/raw/main/pfas-tree/PFAS_Tree.pdf?inline=false

I Outline

* How can this support regulation

v

PFAS and Fluorinated Compounds in PubChem 2 » 20,092,587

» OECD PFAS definition 2 » 6,063,764

» Organofluorine compounds 2 # 19.173,213

» Other diverse fluorinated compounds  ? 106,093

» PFAS and fluorinated compound collections 2 # 1,784,338
» PFAS by functional class 6,954,048
fv Regulatory PFAS collections 2 25,024 \
» Long-chain PFCAs and related substances ? 17,716
» PFHxS and related substances ? 649
» PFOA and related substances ? 23 696
» PFOA and related substances - exclusions ?  » 68

g » PFOS and related substances ? 1,301
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I POPRC Meets Pub{Clhem PFAS Tree ...

« Several POPRC lists available: now added to Pub@hem

UNEP/POPS/POPRC.17/INF/14/Rev.1

Initial indicative list of perfluorohexane sulfonic acid (PFHXxS), its salts and PFHxS-related compounds

CAS Name Structure
111393-39-6 1-Hexanesulfonyl bromide, 1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluoro- o o g B
\V4
/S

1270179-82-2 1-Hexanesulfonamide, 1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluoro-N,N-dimethyl- (!:Hg F F F F F F
200,04
CH, S
VA
O OF F F F F F
1270179-93-5 1-Hexanesulfonamide, N,N-diethyl-1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluoro- 0\/?_0 FOFF F
/\N/S F

127133-66-8  2-Propenoic acid, 2-methyl-, polymers with Bu methacrylate, lauryl
methacrylate and 2-[methyl[(perfluoro-C4-8-alkyl)sulfonyl]Jamino]ethyl
methacrylate

129813-71-4 Sulfonamides, C4-8-alkane, perfluoro, N-methyl-N-(2-oxiranylmethyl)

Stockholm Convention Document UNEP/POPS/POPRC.17/INF/14/Rev.1 (download here) and UNEP/POPS/POPRC.15/INF/9 (download here). R BERRR R


http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC17/Overview/tabid/8900/Default.aspx
http://www.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC15/Overview/tabid/8052/Default.aspx

I POPRC Meets Pub{Clhem PFAS Tree ...

« Several POPRC lists available: now added to Pub@hem

Initial indicative list of perfluorohexane sulfonic acid (PFHxS), its salts and PFHxS-related compounds

CAS

v Regulatory PFAS collections 2 25,024

111393-39-6
» Long-chain PFCAs and related substances ? 17,716

~ PFHxS and related substances ? 649

1270179-82-2
* [Annex A] PFHxS plus its salts and PFHxS-related compounds as defined in Annex A of the

Stockholm Convention 2?2 2 540

1270179-93-5 » [Annex A] PFHXxS plus its salts and PFHxS-related compounds by annotation ? 402

» Compounds with a (C6F13)S(=0)(=0) moiety in PubChem by SMARTS ? 538

127133-66-8 2-Propenoic acid, 2-me
methacrylate and 2-[methyl[(
methacrylate

Initial indicative list of PFHxS plus its salts and PFHxS-related compounds ? 2 76

PFHxS and any branched isomers (included in PubChem) 2 2

129813-714  Sulfonamides, C4-8-alkane, pe PFHxS and any branched isomers and their salts (included in PubChem) ? 52

Stockholm Convention Document UNEP/POPS/POPRC.17/INF/14/Rev.1 (download here) and UNEP/POPS/POPRC.15/INF/9 (download here).

PFHxS and branched isomer combined substructure query in PubChem ? 186



http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC17/Overview/tabid/8900/Default.aspx
http://www.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC15/Overview/tabid/8052/Default.aspx

I POPRC Meets Pub{Clhem PFAS Tree ...

« Several POPRC lists available: now added to Pub@hem

Initial indicative list of perfluorohexane sulfonic acid (PFHxS), its salts and PFHxS-related compounds

CAS SEARCH FOR

111393-39-6

Treating this as a previously computed list of identifiers.

1270179-82-2 1-Hexanesulfonamide, 1,1,2,2,

Compounds Caveat: no UVCB support at the moment

Initial indicative list of PFHxS plus its salts and PFHxS-related compoun\ Q

—~—

A

76results = Filters SORT BY Relevance v ¥ Download

1270179-93-5 1-Hexanesulfonamide, N,N-di

Perfluorohexanesulfonic Acid; 355-46-4; 1,1,2,2,3,3,4,4,5,5,6,6,6-
Jéw Tridecafluorohexane-1-sulfonic Acid; Perfluorohexane-1-sulphonic Compounds
127133-66-8  2-Propenoic acid, 2-methyl-, p Acid; PFHXS; ... . e to Erres
methacrylate and 2-[methyl[( Compound CID: 67734 =
methacrylate MF: CgHF 13055 MW: 400.12g/mol e v for Later
129813-71-4 Sulfonamides, C4—8—alkane, pe IUPAC Name: 1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluorohexane-1-sulfonic acid
Isomeric SMILES: C(C(C(C(F)(F)S(=0)(=0)O)(F)F)(F)F)(C(C(F)(F)F)(F)F)(F)F 8 Linked Data Sets

InChlKey: QZHDEAJFRJCDMF-UHFFFAOYSA-N

InChl: InChl=1S/C6HF1303S
/c7-1(8,3(11,12)5(15,16)17)2(9,10)4(13,14)6(18,19)23(20,21)22/h(H,20,21,22)

Create Date: 2005-08-08

Stockholm Convention Document UNEP/POPS/POPRC.17/INF/14/Rev.1 (download here) and UNEP/POPS/POPRC.15/INF/9 (download here).

ACTIONS ON RESULTS WITH ID TYPE:



http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC17/Overview/tabid/8900/Default.aspx
http://www.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC15/Overview/tabid/8052/Default.aspx

POPRC Meets Pub{Clhem PFAS Tree ...

PFAS Tree

* Adding regulatory collections to the PFAS Tree

¥ PFAS and Fluorinated Compounds in PubChem ? 2 20,092,587

» OECD PFAS definition ? » 6,063,764

» [Annex A] PFHXS plus its salts and PFHxS-related compounds as defined in Annex A of
» Other diverse fluorinated compounds ? 106,093 the Stockholm Convention 2  # 540
) . » [EU REACH] PFHxS (linear or branched) plus its salts and related substances according to
» PFAS and fluorinated compound collections ? 2 1,784,33 EU REACH (draft definiion) 2 | » 649
» PFAS by functional class 6,954,048 » Compounds with a (C6F13)S moiety in PubChem by SMARTS ? 649
( \ » Compounds with a (C6F13)S(=0)(=0) moiety in PubChem by SMARTS ? 538
v Regulatory PFAS collections ? 25,024 » Difference between Annex A and EU REACH definitions 2 4109

1 6 Compounds that transform to PFHxS (via PubChem Transformations) ?

I

» PFHxS and related substances ? 649 PFHxS and any branched isomers (included in PubChem) ?

» Long-chain PFCAs and related substances ? 1

Initial indicative list of PFHxS plus its salts and PFHxS-related compounds ? » 76

2

» PFOA and related substances ? 23,696 PFHxS and any branched isomers and their salts (included in PubChem) 2 5§52
PFHxS and branched isomer combined substructure query in PubChem ? 186

v

PFOA and related substances - exclusions ? 2 68

m U.S. National Library of Medicine
k » P FOS an d related Substa nces ? 1 ,3 0 1 ) National Center for Biotechnology Information

PubChem PFAS Tree: https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120 l"""“



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

POPRC Meets Pub@hem PFAS Tree ... (draft features)

» Several new developments in parallel

This is the difference
between with and

» OECD PFAS definiton ? » 6,063,764 without salts/mixtures
» Organofluorine compounds ? 2~ 19,173,213 N

¥ PFAS and Fluorinated Compounds in PubChem ? 2 20,092,587

» Other diverse fluorinated compounds = ? 106,093

» PFAS and fluorinated compound collections ? » 1,784,338

» PFAS by functional class | 6,954,048

¥ Regulatory PFAS collections ? 25,024
» Long-chain PFCAs and related substances ? 17,716
» PFHXS and related substances ? 649
» PFOA and related substances ? 23,696

» PFOA and related substances - exclusions ? # 68

m U.S. National Library of Medicine

» PFOS and related substances ? 1,301

National Center for Biotechnology Information

000000




I POPRC Meets Pub@hem PFAS Tree ... (draft features)

» Several new developments in parallel

¥ PFAS and Fluorinated Compounds in PubChem ? 2

20,092,587

4

OECD PFAS definiton ? » 6,063,764

4

Organofluorine compounds ? 2

19,173,213
106,093

PFAS and fluorinated compound collections ? 2

Other diverse fluorinated compounds ?

1,784,33

This is the difference
between with and

/ without salts/mixtures
>—

e

PFAS by functional class 6,954,048

» PFAS by functional class 6,954,048

Regulatory PFAS collections ? 25,024

» Long-chain PFCAs and related substances ? 17,716
» PFHXS and related substances ? 649

» PFOA and related substances ? 23,696

» PFOA and related substances - exclusions ? # 68
» PFOS and related substances ? 1,301

v PFAS fragment with 1 connection 6,311,331
¥ PFAS-Aliphatic = 2,831,555
» Contains PFAS-C 2,089,733
» Contains PFAS-N 24,329
» Contains PFAS-O 516,611
» Contains PFAS-P 2,027

» Contains PFAS-S 219,017

» More PFAS-Element cases 3,515

[ ecccoe
XXXxxl
eeLCSB

. ......



I Outline

e Live Demo

v

PFAS and Fluorinated Compounds in PubChem 2 » 20,092,587

» OECD PFAS definition 2 » 6,063,764

» Organofluorine compounds 2 # 19.173,213

» Other diverse fluorinated compounds  ? 106,093

» PFAS and fluorinated compound collections 2 # 1,784,338
» PFAS by functional class 6,954,048
fv Regulatory PFAS collections 2 25,024 \
» Long-chain PFCAs and related substances ? 17,716
» PFHxS and related substances ? 649
» PFOA and related substances ? 23 696
» PFOA and related substances - exclusions ?  » 68

g » PFOS and related substances ? 1,301

/|
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U.S. National Library of Medicine
National Center for Biotechnology Information ®
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PFAS Tree

I Live Demo — LC-PFCAs

v Regulatory PFAS collections ? 25 024

v Long-chain PFCAs and related substances ? 17,716
+ [Draft] Nomination of long-chain PFCAs (draft definition) 2 2 671
» [Draft] Nomination of long-chain PFCAs by annotation ? 540

Compounds related to long-chain PFCAs [WiP] 2 » \

Compounds that transform to long-chain PFCAs in Pubf - [Draft] Nomination of long-chain PFCAs by annotation 2 540

Draft indicative list of long-chain PFCAs plus their salts [Draft] LC-PFCAs, salts and related - annotation 'Literature' ? 46
Long-chain PFCAs including any branched isomers (in [Draft] LC-PFCAs, salts and related - annotation 'Patents’ ? 477
Long-chain PFCAs including any branched isomers an [Draft] LC-PFCAs, salts and related - annotation 'Safety and Hazards', 'Toxicity' 2 34
Long-chain PFCAs substructure query in PubChem 2 [Draft] LC-PFCAs, salts and related - annotation 'Use and Manufacturing' ? 4130
» Compounds related to long-chain PFCAs [WiP] ? » [Draft] LC-PFCAs, salts and related - CID date 2022 72 4

Compounds that transform to long-chain PFCAs in PubChem (via PubChem Transformations) ? 3
Draft indicative list of long-chain PFCAs plus their salts and related compounds ? » 83
Long-chain PFCAs including any branched isomers (included in PubChem) ? 39

Long-chain PFCAs including any branched isomers and their salts (included in PubChem) 2 1471

Long-chain PFCAs substructure query in PubChem ? 607

- = . . ® o 0000
m U.S. National Library of Medicine cecees
National Center for Biotechnology Information ° cessit

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

I Live Demo — PFHXS

v Regulatory PFAS collections  ? 25 024

» Long-chain PFCAs and related substances ? 17,716

 PFHxS and related substances ? 649
» [Annex A] PFHXS plus its salts and PFHxS-related compounds as defined in Annex A of the Stockholm Convention 2 2 540

» [EU REACH] PFHxS (linear or branched) plus its salts and related substances according to EU REACH (draft glefinition) 2 2 649
» Compounds with a (C6F13)S moiety in PubChem by SMARTS ? 649
» Compounds with a (C6F13)S(=0)(=0) moiety in PubChem by SMARTS ? 538

» Difference between Annex A and EU REACH definitions ? 409

Compounds that transform = [Annex A] PFHxS plus its salts and PFHxS-related compounds as defined in Annex A of the Stockholm Convention 2 2 540
Initial indicative list of PFH ~ [Annex A] PFHxS plus its salts and PFHxS-related compounds by annotation 2 402
PFHxS and any branched i [Annex A] PFHXS, salts and related - annotation 'Literature’ ? 415

PFHxS and any branched i [Annex A] PFHxS, salts and related - annotation 'Patents' 2 342

) [Annex A] PFHxS, salts and related - annotation 'Safety and Hazards', 'Toxicity' 2 144
PFHxS and branched isom

[Annex A] PFHXS, salts and related - annotation 'Use and Manufacturing’ ? 108

[Annex A] PFHXS, salts and related - CID date 2022 ? 9

- c - o
m U.S. National Library of Medicine
National Center for Biotechnology Information °

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

I Live Demo — PFHXS (Il)

v Regulatory PFAS collections  ? 25 024

» Long-chain PFCAs and related substances ? 17,716

 PFHxS and related substances ? 649
» [Annex A] PFHXS plus its salts and PFHxS-related compounds as defined in Annex A of the Stockholm Convention 2 2 540

» [EU REACH] PFHxS (linear or branched) plus its salts and related substances according to EU REACH (draft definition) ? 2 649
» Compounds with a (C6F13)S moiety in PubChem by SMARTS ? 649
» Compounds with a (C6F13)S(=0)(=0) moiety in PubChem by SMARTS ? 538

» Difference between Annex A and EU REACH definitions ? 409

Compounds that transform to PFHxS (via PubChem Transformations) ?

Initial indicative list of PFHxS plus its salts and PFHxS-related compounds ? 2

PFHxS and any branched isf ~ Difference between Annex A and EU REACH definitions 2 409

PFHxS and any branched i PFHxS in EU REACH but not Annex A-all 2 4109

PFHxS and branched isom PFHxS in EU REACH but not Annex A - annotation '‘Use and Manufacturing' ? 5§

PFHxS in EU REACH but not Annex A - annotation 'Use and Manufacturing’, 'Literature’ ? 44

- c 5 - o
m U.S. National Library of Medicine cecees
National Center for Biotechnology Information ° :: I.' E f E

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

I Live Demo — PFOA

v Regulatory PFAS collections ? 25,024

» Long-chain PFCAs and related substances ? 17,716

» PFHxS and related substances ? 649

v PFOA and related substances ? 23,696
» [Annex A] PFOA plus its salts and PFOA-related compounds as defined in Annex A of the Stockholm Convention [WiP] 2?2 » 737
Compounds that transform to PFOA (via PubChem Transformations) ? 7
Compounds with a linear (C7F15)C moiety in PubChem by SMARTS 2 23 362
Contains 01xCO7F15-branched (FubChem PFAS Tree) ? 23

Contains 01xCO7F15-linear (PubChem PFAS Tree) 2 3,290

PFOA and branched isomer combined subsl + [Annex A] PFOA plus its salts and PFOA-related compounds by annotation ? 539

PFOA including any branched isomers (incj [Annex A] PFOA, salts and related - annotation 'Literature’ 2 80

PFOA pl b hed i d thei
pIis any branched isomers and fell [Annex A] PFOA, salts and related - annotation 'Patents’ 2 400

Selected substances of PFOA plus its salts 4

[Annex A] PFOA, salts and related - annotation 'Safety and Hazards', "Toxicity' ? 43

Updated indicative list of PFOA plus its salfs
[Annex A] PFOA, salts and related - annotation 'Use and Manufacturing’ ? 228

» PFOA and related substances - exclusions ?

[Annex A] PFOA, salts and related - CID date 2022 ? 141

» PFOS and related substances ? 1,301

m U.S. National Library of Medicine
National Center for Biotechnology Information oWl | eccccee

PubChem PFAS Tree: https://pubchem.ncbi.nim.nih.gov/classification/#hid=120



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

I Outline

e Questions / Discussion

v

PFAS and Fluorinated Compounds in PubChem 2 » 20,092,587

» OECD PFAS definition 2 » 6,063,764

» Organofluorine compounds 2 # 19.173,213

» Other diverse fluorinated compounds  ? 106,093

» PFAS and fluorinated compound collections 2 # 1,784,338
» PFAS by functional class 6,954,048
fv Regulatory PFAS collections 2 25,024 \
» Long-chain PFCAs and related substances ? 17,716
» PFHxS and related substances ? 649
» PFOA and related substances ? 23 696
» PFOA and related substances - exclusions ?  » 68

g » PFOS and related substances ? 1,301

/|
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I Questions — What is “Useful”?

* How to constrain numbers - example of PFHXxS

~ Regulatory PFAS collections ? 25,024
» Long-chain PFCAs and related substances ? 17,716

* PFHxS and related substances ? 649

» [Annex A] PFHXS plus its salts and PFHxS-related compounds as defined in Annex A of the Stockholm Convention ? #» 589 D|ffe rent

» [EU REACH] PFHxS (linear or branched) plus its salts and related substances according to EU REACH (draft definition) 2 & 649 definitions?

» Compounds with a (C6F13)S moiety in PubChem by SMARTS ? 649

» Compounds with a (C6F13)S(=0)(=0) moiety in PubChem by SMARTS ? 538

(~ Difference between Annex A and EU REACH definitions ? 109 h
PFHxS in EU REACH but not AnnexA-all 2 109 An notation
PFHxS in EU REACH but not Annex A - annotation 'Use and Manufacturing' ? 5§ Content?
\ PFHxS in EU REACH but not Annex A - annotation 'Use and Manufacturing’, 'Literature’ ? 11 y

Compounds that transform to PFHxS (via PubChem Transformations) ?

Initial indicative list of PFHxXS plus its salts and PFHxS-related compounds 2 2~ 76

U.S. National Library of Medicine

PFHxXS and any branched isomers (included in PubChem) ? 2 Salt/mixture/ ()

National Center for Biotechnology Information

PFHxS and any branched isomers and their salts (included in PubChem) ? 52 isomer
[ ]
PFHxS and branched isomer combined substructure query in PubChem ? 186 brea kd Own? ll Ill I“
[ ]




I Questions: Cases that are challenging...

* LC-PFCAs (C,F,,..4 related, 8=n<20)

v Long-chain PFCAs and related substances ? 17,716

» [Draft] Nomination of long-chain PFCAs (draft definition) ? 671

¥ Compounds related to long-chain PFCAs [WiP] ? 17,653

[Merged CnF2n+1 (8 <= n <= 20) - partial query ? 14,873 )
Merged CnF2n+1 (8 <= n <= 20) mixtures and components - partial query ? 3,357
Merged CnF2n+1 (8 <= n <= 20) plus salts - partial query ? 16,444

Merged CnF2n+1 (8 <= n <= 20) same connectivity - partial query ? 9,574

kMerged CnF2n+1 (8 <= n <= 20) same parent and connectivity - partial query ? 10,273 )

Compounds that transform to long-chain PFCAs in PubChem (via PubChem Transformations) ? 3
Draft indicative list of long-chain PFCAs plus their salts and related compounds ? 2 83
Long-chain PFCAs including any branched isomers (included in PubChem) ? 39

. . . . . . . U.S. National Library of Medicine
Long-chain PFCAs including any branched isomers and their salts (included in PubChem) ? 171 NIH) National Center for Biotechnology Information

Long-chain PFCAs substructure query in PubChem ? 607 “ Ili I“




I Questions: Cases that are challenging...

* LC-PFCAs (C,F,,..4 related, 8=n<20)

PubChem Classification Browser Help

Browse PubChem data using a classification of interest, or search for PubChem records annotated with the desired classification/term (e.g., MeSH: phenylpropionates, or Gene Ontology:
DNA repair). More...

Select classification Search selected classification by

PubChem: PFAS and Fluorinated Compounds in PubChem ~ Keyword ~ CO8F17

Search Clear

Classification description (from PubChem)

A classification tree to browse per- and polyfluoroalkyl substances (PFAS) and other fluorinated compounds in PubChem. The 'OECD PFAS definition' node contains PubChem content matching the OECD PFAS
definition of saturated CF2 (Report ENV/CBC/MONO(2021)25 from 9 July 2021). The 'Organofluorine compounds' node contains organofluorine compounds in PubChem as defined in the same report. The 'Other

diverse fluorinated compounds' node helps explore a wide variety of other fluorinated compounds. The 'PFAS and fluorinated compound collections' node gathers several collections of PFAS and/or fluorinated
compounds from various resources.

Update: 2022-09-12 14:04:56 More...

Data type counts to display Display zero count nodes? View type Page size

vore [ I o i [ 50 w00 20

PubChem: PFAS and Fluorinated Compounds in PubChem Search for KEYWORD C08F17 *

Results 1 to 10 of 364

U.S. National Library of Medicine

National Center for Biotechnology Information

LRV N X}
comeee



I Questions: Cases that are challenging...

* LC-PFCAs (C,F,,..4 related, 8=n<20)

¥ Molecule contains PFAS parts larger than CF2/CF3 2 222 342

PubChem Classification Browser « Breakdown by isolated PFAS part count | 7 | | 222,342
Browse PubChem data using a classification of interest, or search for PubChem records annotated with the desired classification/ v Contains 01 isolated PFAS part ? 167,552
DNA repair). More... ¥ Count of molecules 01001-10000 ? 34,792
Contains 01xCO8F17-linear 9,120
Select classification Search selected classification by . -
v Contains 02 isolated PFAS parts  ? 38,263
PubChem: PFAS and Fluorinated Compounds in PubChem ~ Keyword ~ CO8F17
P y ¥ Count of molecules 00001-10 2 1,531
Classification description (from PubChem) * Contains isolated branched PFAS part ? 351
A classification tree to browse per- and polyfluoroalkyl substances (PFAS) and other fluorinated compounds in PubChem. The 'OECD PFAS definiti Contains 01xCO3F07-linear 01xCO8F17-branched 1
definition of saturated CF2 (Report ENV/CBC/MONO(2021)25 from 9 July 2021). The 'Organofluorine compounds' node contains organofluorine coI
diverse fluorinated compounds' node helps explore a wide variety of other fluorinated compounds. The 'PFAS and fluorinated compound collections! Contains 01xCO6F 11-branched,01xCO8F17-linear 1

compounds from various resources.

Update: 2022-09-12 14:04:56 More... Contains 01xC08F17-linear,01xC09F 19-branched 1

Contains 01xCF3,01xC08F17-branched 4

Data e counts to display Display zero count nodes? View e Page size
wp Pay i P 9 ¥ Contains isolated linear PFAS part ? 976

D comouns I ves 2 st [ = 5o 100 200
P ﬂ:ontains 01xC03F05-unsaturated-linear,01xC08F17-linear 1

Contains 01xC0O3F07-linear,01xC0O8F17-branched 1

PubChem: PFAS and Fluorinated Compounds in PubChem Search for KEYWORD CO08F17 * Contains 01xCG04F07-unsaturated-inear, 01 xESSRHinear [
Contains 01xC04F08-linear,01xC08F17-linear 5§

Results 1 to 10 of 364 Contains 01xCO5F 11-linear,01xC08F17-linear 4

Contains 01xC0O7F14-linear,01xC0O8F 17-linear 3

Contains 01xCO8F 16-linear,01xCO8F17-linear 10

Contains 01xC0O8F 17-linear,01xC09F 19-linear 4

Contains 01xC0O8F 17-linear,01xC10F20-linear




I Questions: Cases that are challenging...

* LC-PFCAs (C,F,,..4 related, 8=n<20)

P bCh CI f ‘ Wh at about F # 2n + 1 ’? ~ Molecule contains PFAS parts larger than CF2/CF3 2 222 342
u em assSITCi B h d I t t d,) ~ Breakdown by isolated PFAS partcount 2 222,342
rancned, CycCliC, unsaturated o
Browse PubChem data using a classification ¢ ) ’ y ’ ssification/ ~ Contains 01 isolated PFAS part 2~ 167,552
DNA repair). More... ¥ Count of molecules 01001-10000 ? 34,792

v Count of molecules 00101-1000 ? 8,490

Contains 01xCO8F17-linear 9,120

o ( o R
Select classification » Contains isolated branched PFAS part ? 1,825 ~ Contains 02 isolated PFAS parts 2 38,263
Pu i
» Contains isolated cyclic PFAS part ? 1,346 v Gount of molecules 00001-10 (2] [ 1,531
Classi * Contains isolated branched PFAS part ? 351
- L ) > |
A clas Contains isolated linear PFAS part | ? 4,864 iti Contains 01xCO3F07-linear, 01xCO8F17-branched 1
definiti L J co
divers Contains 01xC03F05-linear 318 s Contains 01xCO6F 11-branched,01xC0O8F17-linear 1
Eorgpf _ ) Contains 01xCO8F17-linear,01xCO9F 19-branched 1
pdat Contains 01xC04F07-linear 104
Contains 01xCF3,01xC08F17-branched 4
Data t ; H
Contains 01xCO5F09-linear 383 ~ Contains isolated linear PFAS part ? 976
Nor
- 6ontains 01xCO8F16-linear 851 \ ﬁ:ontalns 01xC03F05-unsaturated-linear,01xC08F17-linear 1
Contains 01xC03F07-linear,01xC08F17-branched 1
PubCh Contains 01xCO9F 18-linear 364 Contains 01xC04F07-unsaturated-linear,01xC08F17-linear 1
Contains 01xC09F19-linear 704 Contains 01xC04F08-linear,01xC08F17-linear 5
Res ) ) Contains 01xCO5F 11-linear,01xCO8F 17-linear 4
Contains 01xC10F20-linear 264
Contains 01xC0O7F14-linear,01xC08F17-linear 3
Contains 01xC11F22-linear 4128 Contains 01xCO8F 16-linear 01xCO8F 17-linear 10
] Contains 01xC11F23-linear 486 Contains 01xC0O8F 17-linear,01xC09F 19-linear 4
Contains 01xC08F 17-linear,01xC10F20-linear




I Questions: Cases that are challenging - Exclusions

* (b) Compounds related to long-chain PFCAs which, in the proposal,
are defined as any substance that is a precursor and may degrade or
transform to long-chain PFCAs, where the perfluorinated alkyl moiety
has the formula C_F,, ., (where 8 < n < 20) and is directly bonded to
any chemical moiety other than a fluorine, chlorine or bromine atom

Requires exclusions ...
plus many strange cases...

v Other diverse fluorinated compounds ? 193
v Contains fluorine bond to non-carbon element 2 5§
» Count of molecules 00101-1000 2 2
» Contains a F-Gebond 2
v Count of molecules 10001-100000 ? 3

» ContainsaF-Bbond 3

+ Contains non-organic element ? 493
» Count of molecules 00101-1000 2 19
v Count of molecules 01001-10000 ? 97
» Contains Al atom §
» Contains As atom 41
» Contains Ge atom 30
» Contains Se atom 22
» Contains Snatom 29
~ Count of molecules 10001-100000 ? 80

» Contains B atom 80

m U.S. National Library of Medicine
National Center for Biotechnology Information




I Questions: Cases that are challenging — Exclusions (PFOA)

 The following compounds are not included as PFOA-related compounds:
(1) C8F17-X, where X=F, ClI, Br;

(it) Fluoropolymers that are covered by CF;[CF,] -R', where R'=any
group, n>16;

(ilf) Perfluoroalkyl carboxylic and phosphonic acids (including their salts,
esters, halides and anhydrides) with 28 perfluorinated carbons;

(iv) Perfluoroalkane sulfonic acids (including their salts, esters, halides
and anhydrides) with 29 perfluorinated carbons;

(v) Perfluorooctane sulfonic acid (PFOS), its salts and perfluorooctane
sulfonyl fluoride (PFOSF), as listed in Annex B to the Convention.
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Questions: Cases that are challenging — Exclusions (PFOA)

- PFOA

* PFOA and related substances - exclusions ? # 68
v C8F17-Xwhere X=F,Cl,Br 2 » 26
C8F17-X where X=Br ? » 2
C8F17-Xwhere X=Cl ? » 4

C8F17-Xwhere X=F ? 2 20

Fluoropolymers CF3[CF2]n-R where n>16 and R=any [WiP] ? 2~

PFCAs and PFPAs (plus salts, esters, halides and anhydrides) with 8+ perfluorocarbons [WiP] 2?2 2

PFOS plus its salts and PFOSF as listed in Annex B of the Stockholm Convention ? #» 8

PFSAs (plus salts, esters, halides and anhydrides) with 9+ perfluorocarbons [WiP] 72 2

Updated indicative list of substances not covered by the PFOA listing ? 2 35
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Future topic: Expanding to Polymers/UVCBs

Functionality under
development at
PubChem

Poly(vinyl chloride)

v S80 | PFASGLUEGE | Overview of PFAS Uses ?

v PFAS Polymer Type ? 489
Non-polymer ? 487
Polymer ? 14
Unclear ? 1

» PFAS Structural Category ?

» PFAS Use Category ? 489

-

Use Type Information Source

Seealso: = Vinyl Chloride (related).

1,250

1,230

? 489

PubChem CID

Molecular Formula

1992)

» CAMEOQO Chemicals

Not available because this is not a discrete structure.

(CZH3CI)H

Polyvinyl chloride latex is a viscous white liquid. A 51% by mass emulsion of polyvinyl chloride in water. (NTP,

m) U.S. National Library of Medicine
National Center for Biotechnology Information
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I Recap:
Pub(Clhem PFAS Tree

~ PFAS and Fluorinated Compounds in PubChem 2 2 19,721,046 PubChem PFAS Tree enhanced
» OECD PFAS definion 2 # 6,213,365 with regulatory collections

» Organofluorine compounds ? »~ 19,567,903

Now publicly available

» Other diverse fluorinated compounds ? 114,887

» PFAS and fluorinated compound collections ? » 1,788,643 FeedbaCk Welcome!

v Regulatory PFAS collections ? 25,838

Twitter updates: @ESchymanski

» Long-chain PFCAs (LC-PFCAs) and related substances ? 18,400

» PFHxS and related substances ? 651

» PFOA and related substances ? 24,474

I:I Pub@hem -
» PFOA and related substances - exclusions ? # 8 g 7AS T Docs .

» PFOS and related substances 2 1,301 Documentation . ‘.'._"E - :-:

m U.S. National Library of Medicine
National Center for Biotechnology Information

https://pubchem.ncbi.nlm.nih.qgov/classification/#hid=120



https://twitter.com/ESchymanski
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/raw/main/pfas-tree/PFAS_Tree.pdf?inline=false

YouTube video with more information:

v PFAS and Fluorinated Compounds in PubChem 2 » 19,405,136
v OECD PFAS definition ? 2 6,094,616
» Molecule contains isolated CF2 ? 586,112
» Ma
» Ma
» Organoflut
» Other dive
v PFAS and
» Co

» NG

P Onlw'n-nllllwllli TN OF W TIWRNE C  T T '5' rr ’uJL T

» Other fluorinated chemical content in PubChem 2?2 » 1,674

NIST PFAS suspectlist 2 # 4,948

v https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

I'tu.' 0 Pub@hemr
ﬁh—i—f“%
Ofy &

Navigating over 6
million PFAS! A wa...

ZeroPM - H2020 [w]
367 views -
2 months ago

il



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
https://www.youtube.com/watch?v=g-sAazaagas
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