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Today’s Session

• Our focus for the session:
– Access to data to support automated structure verification 

and elucidation – NMR and MS
– Data quality, curation and validation – and a call to action
– OPENness is here – Open Access, Data, Source
– Data standards – we already have them and there are 

more coming
– Vendors providing and using available data
– There are tools USING these data for Structure Elucidation

– Cannot be an exhaustive review…
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An Ideal Scenario…

• All published structures and spectra will be 
available from all published articles for 
repurposing and reuse in standard formats 
(preferably not necessarily Open!)

• Scientists are building open approaches 
– MS fragmentation
– NMR shift prediction
– Structure generators
– Computer-Assisted Structure Elucidation (CASE)

• Are we there yet???
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Publishers sharing data

• We have achieved ideal scenario right?
• No – PDF figures in Supplementary Info is 

still the default position
• There is a need for public databases of 

spectral data. There ARE some out there.
• Just like Wikipedia we are primarily 

consumers rather than contributors…
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Sites sharing data 

• There are many sites that “share” spectral 
data. Generally in non-open formats

• There are rich resources 
• Cannot easily be used to serve automated 

structure verification and elucidation.
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PubChem – Spectral Links
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PubChem - Spectral Links
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Spectral Links to Partial Data 
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SDBS – Free Not Open
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SDBS – Free Not Open
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SDBS – Free Not Open
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ChemSpider
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ChemSpider
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ChemSpider
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NIST WebBook
https://webbook.nist.gov/chemistry/
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NIST WebBook
https://webbook.nist.gov/chemistry/
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Focused Databases

• Focused databases 
– Compiled focused databases of Open Data are 

preferable
– Spectral data for structure elucidation – Open Mass 

Spec Data especially useful (Emma’s talk!)
– Data can be brought in-house and integrated
– Algorithms can be derived – e.g. NMR shift prediction
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NMRShiftDB
https://nmrshiftdb.nmr.uni-koeln.de/
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NMRShiftDB
https://nmrshiftdb.nmr.uni-koeln.de/

18



NMRShiftDB
https://nmrshiftdb.nmr.uni-koeln.de/
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Open Resources

• Open Databases offer more value
– Bring the data in-house, integrate, link
– Ingest and train algorithms
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CSEARCH/NMRPREDICT
http://nmrpredict.orc.univie.ac.at/
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MassBank
https://massbank.eu/MassBank/
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MassBank
https://massbank.eu/MassBank/
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m/z CLOUD
https://www.mzcloud.org/ 
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Integrating Data and Services

• Integration:
– Use simple URL linking for navigation
– Provide simple services for real time prediction
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Example Integrations
CompTox Chemistry Dashboard 
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Link-Based Access
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Link Access 
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Open Data For Bulk Predictions

30

• Open Data for apps
– Structures
– CAS Registry Numbers
– Names
– Formulae
– Mass

• iOS app including 
predicted C13 NMR



Mass Searching
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Mass and CNMR Searching
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Important Standards in our efforts

• Structures – Molfile, SDF file, InChIs 
(standard and non-standard)

• NMR – JCAMP and all its variants
• MS – mzML, MSP (and all its variants), 

MassBank
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There are more coming
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Conclusion

• The abundance of online data continues to grow
• There are “integrated data”, there are databases, 

there are online tools, there are mobile apps
• Data Quality is critical and OPENness is enabling

– Open Data
– Open Standards
– Open Source

• The rest of the day will expand on these efforts…
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Antony Williams
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