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LC/MS Unknown Identifications Using MSMS Libraries 



Overview: 

 

Need to identify compounds not found in Commercial or “Crowd-Sourced” Libraries 

 

Compounds can be readily identified with accurate mass LC-MSn data and large databases 

 

Most useful databases: Scifinder12-15 (CAS Registry) and ChemSpider16-18 (Royal Society of Chemistry) 

 

These are primarily “Spectraless” databases 

 

Candidate compounds are found by searching either molecular formulae and/or accurate mass (+/- error) 

 

Candidates list narrowed by no. of associated references, key words, substructure, etc. 

 

Confirmed by interpreting MSMS spectrum, no. of exchangeable protons, UV-VIS spectrum, relative 

retention time, micro-synthesis of mixture, purchasing, etc. 
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Origin of Term “Known Unknowns” 

Compounds whose identities are known in the world, but unknown to us 

Term “known unknowns” stolen by us from Rumsfeld7 

Reference14 
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Part VIII Identification of Unknowns with “Spectraless” Libraries  
Overall Process Including NIST Library Searches of EI and Tandem Spectra 

The SciFinder/ChemSpider is part of our overall search 

Total approach shown in flowchart below (1) 

Discussed in LCGC Article9 (2) 

1 

2 



7 

ChemSpider has 67 million structures from 100’s of data sources 

Free service with internet interface offered by Royal Society of Chemistry 

Narrow candidate list by sorting in descending order by the number of associated references 

 Best method is to use molecular formula at lower molecular weights 

Better to search by monoisotopic mass at molecular weights>600 because difficult to narrow to one 

specific formula in that range 

 

ChemSpider Internet Searches 

Determined in 2012 (26 million entries) 
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CAS Registry with SciFinder has 174 million unique organic and inorganic chemical substances 

Fee based service from American Chemical Society 

Narrow candidate list by number of references, substructure, key words from sample history, etc. 

Best method is to use molecular formula 

Does not search by monoisotopic mass, only molecular weight using STN Express 

STN Express is a command base interface, SciFinder much easier to use 

Error for latter is 4-5 times greater 

CAS Registry Using SciFinder and STN Express 
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Summary Comparing ChemSpider and CAS Registry Approaches 
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Example 1:  SciFinder Search of CAS Registry 
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Example 1:  SciFinder Search of CAS Registry 
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Example 1:  SciFinder Search of CAS Registry 
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Example 2:  SciFinder Search of CAS Registry 
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Example 3:  ChemSpider 
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Example 3:  ChemSpider 
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Live Demo on YouTube 

LC/MS Unknown Identifications Using MSMS Libraries 
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