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Disclaimer: The views expressed in this presentation are
those of the author and do not necessarily reflect the views
or policies of the U.S. Environmental Protection Agency.
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Non-targeted Analysis and Chemical Space
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See https://doi.org/10.1021/acs.est.1c01907 for more on rubber ducky analysis.

???

Media Sample Extraction, Cleanup & 
Sample Preparation

MS Analysis
MS Data

https://doi.org/10.1021/acs.est.1c01907
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The chemical universe according to NTA
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The chemical universe according to NTA
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How to identify detectable space
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The chemical universe according to NTA
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Identifiable space
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Downloadable dataset matching filter criteria
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Suspect screening example
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Suspect screening example
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We would like to see if plasticizers(phthalates) are in our rubber ducky.

We own an LC-MS instrument.

We resolve a spectrum to a formula of C12H14O4.

315 potential structures based on a search of

the CompTox Chemicals Dashboard.

This is the entirety of our identifiable space.
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Suspect screening example

A spectrum is resolved to C12H14O4, which could match a many of the structures, including:
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diethyl phthalate

monobutyl phthalate

monoisobutyl phthalate

diethyl terephthalate
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Suspect screening example

A spectrum is resolved to 
C12H14O4, which could 
match many
structures, including:
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Suspect screening example

A spectrum is resolved to 
C12H14O4, which could 
match many
structures, including:
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LC-MS amenability predictions can aid detectable space
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DTXSID Preferred Name SMILES ESI+ Amenability ESI+ Amenability Probability ESI- Amenability ESI- Amenability Probability
DTXSID5052701 Monoisobutyl phthalate CC(C)COC(Amenable 0.566 Amenable 0.617
DTXSID4040002 Monobutyl phthalate CCCCOC(= Amenable 0.562 Amenable 0.551
DTXSID7021780 Diethyl phthalate CCOC(=O)CUnamenable 0.326 Unamenable 0.141
DTXSID8060909 Diethyl terephthalate CCOC(=O)CUnamenable 0.275 Unamenable 0.121
DTXSID1057826 Dimecrotic acid COC1=CC( Amenable 0.759 Amenable 0.672
DTXSID1044851 2-Hydroxy-3-phenoxypropyl prop-2-enoate OC(COC(=OUnamenable 0.256 Unamenable 0.159
DTXSID5027277 1,3-Benzenedicarboxylic acid, diethyl ester CCOC(=O)CUnamenable 0.296 Unamenable 0.163
DTXSID8063917 Piperonyl isobutyrate CC(C)C(=OUnamenable 0.47 Unamenable 0.111
DTXSID4041236 5-Allyl-4,7-dimethoxy-1,3-benzodioxole COC1=CC( Amenable 0.625 Unamenable 0.141
DTXSID9047201 4-Formyl-2-methoxyphenyl isobutyrate COC1=C(OAmenable 0.527 Unamenable 0.197
DTXSID2020470 Diglycidyl resorcinol ether C(OC1=CC Unamenable 0.373 Unamenable 0.134
DTXSID20863735 1,2-Ethanediol, 1-phenyl-, 1,2-diacetate CC(=O)OCCUnamenable 0.418 Unamenable 0.161
DTXSID1047150 tert-Butyl hydrogen phthalate CC(C)(C)OCAmenable 0.557 Amenable 0.619
DTXSID80862007 Dill apiole COC1=C(OAmenable 0.644 Unamenable 0.153
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Conclusions

• Benefits of understanding coverage of chemical space in NTA
–Reduced method development time
–Improved structure annotation/prioritization
–Context for results based on chosen method

• Development of a ChemSpace Tool will continue in collaboration
with analytical scientists

• A manuscript describing the vision of this tool has been submitted for peer review
–A proof-of-concept tool is currently under development 

(which has been shown here)
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Thank you for 
Listening!
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