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Enhancing	Interoperability	across	Chemistry,	Materials	Science,	and	Photon/Neutron	domains	through	Metadata	and	Vocabulary	
Joint	Mee0ng	of	IG	RDA/CODATA	Materials	Data,	Infrastructure	&	Interoperability,	WG	Interna0onal	Materials	Resource	Registries,	IG	
Chemistry	Research	Data,	IG	Research	data	needs	of	the	Photon	and	Neutron	Science	community,	IG	Metadata	



§  Standard	Chemical	Iden1fiers	
§  IUPAC	Interna0onal	Chemical	Iden0fier	(InChI)	
§  Hierarchical	Edi0ng	Language	for	Macromolecules	(HELM	–	Pistoia	Alliance)	

§  Standard	File	Formats	
§  Development	of	formats	available	for	spectra	
§  Open	specifica0ons	of	de	facto	standard	structure	formats	

(SMILES/SMARTS,	MOL/SDfile)	

§  Chemistry	Terminologies	
§  IUPAC	Gold	Book	project	
§  Modelling	Terminology	for	Chemical	Safety		

§  Chemistry	Data	Publishing	Policies	
§  Comprehensive	spreadsheet	of	journal	requirements	for	chemistry	data	
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InChI	–	What	is	it?	
§  Iden0fier	

§  Interna0onal	Chemical	Iden0fier	

§  Standard	
§  Ini0ally	created	by	NIST	
§  Under	auspices	of	IUPAC	
§  Open	source,	non-proprietary	

§  Algorithm	
§  Normalizes	chemical	representa0on	
§  Includes	‘hashed’	form	called	InChIKey	

h_p://www.iupac.org/inchi	

alpha-D-Glucose	

InChI=1S/C6H12O6/c7-1-2-3(8)4(9)5(10)6(11)12-2/h2-11H,1H2/t2-,3-,4+,5-,6+/m1/s1	

InChIKey=WQZGKKKJIJFFOK-DVKNGEFBSA-N	

Layered	line	nota0on	capturing	Version/Type,	Chemical	formula,	Connec0vity,	Charge/
Protona0on	state,	Stereochemistry,	Other	(e.g.,	Isotopic)	



§  InChI	works	well	for	discrete	organic	molecules	

§  Current	IUPAC/InChI	Working	groups	focussed	on	
improvements	for:	
§  Organometallics	/	Inorganics	
§  Mixtures	
§  Tautomers	
§  Reac0ons	(RInChI	recently	released)	
§  Large	biomolecules	(cf	HELM	/	Pistoia	Alliance)	

§  These	and	other	topics	tackled	at	recent	EMBL-EBI	Industry	
Programme	Workshop	

InChI	–	Current	Limita1ons	



Wonderful	world	of	mixtures	

Prototype	“MInChI”	for	“37%	wt.	Formaldehyde	in	Water	
with	10-15%	Methanol”:	

MInChI=0.00.0S/CH2O/c1-2/h1H2&CH4O/c1-2/h2H,
1H3&H2O/h1H2/n{1&2&3}/g{37wf-2&10-15vf-2&}	



IUPAC	Sub-commijee	on	Cheminforma1cs	Data	Standards	

Charged	with	reviewing	use	of	chemistry	data	standards	currently	available	and	iden7fying	
where	there	are	opportuni7es	to	improve	these	or	fill	in	gaps.		

Review	of	Spectra	File	Formats	

Spectra	File	Formats	

§  JCAMP-DX:	in	need	of	maintenance	and	upda0ng	
§  Various	vendor-specific	versions	exist	to	accommodate	addi0onal	needs		
§  Other	formats	since	developed:	AniML,	mzXML,	etc.,	etc.	

JCAMP-DX:	A	Standard	
Form	for	Exchange	of	
Infrared	Spectra	in	
Computer	Readable	Form	
Applied	Spectroscopy	
(1988)	



Overview graph of the mass spectrometry proteomics formats discussed in  
Deutsch (2012) Mol Cell Proteomics. 2012 Dec; 11(12): 1612–1621. 	



§  Blue	Book:	Nomenclature	of	Organic	Chemistry	
§  Red	Book:	Nomenclature	of	Inorganic	Chemistry	
§  White	Book:	Biochemical	Nomenclature	
§  Orange	Book:	Analy0cal	Terminology	
§  Purple	Book:	Compendium	of	Polymer	Terminology	and	
Nomenclature	

§  Silver	Book:	Compendium	of	Terminology	and	Nomenclature	of	
Proper0es	Clinical	Laboratory	Sciences	

§  Green	Book:	Quan00es,	Units	and	Symbols	in	Physical	Chemistry	
	

IUPAC	Chemical	Terminology	

h_p://iupac.org/what-we-do/books/color-books/		



“Digital”	
Chemical	

Terminology	
goldbook.iupac.org	

	
>	7000	terms	with	

authorita0ve	defini0ons,	
spanning	the	whole	range	

of	chemistry	
	

Source	documents	include	
IUPAC	Color	Books	and	
recommenda0ons	

published	in	Pure	and	
Applied	Chemistry	



§  Goals	are	to	create	
§  a	stable,	modern	version	of	the	current	Gold	Book	website	
§  a	downloadable	vocabulary	of	Gold	Book	terms	
§  a	simple	website	to	administer	updates	to	Gold	Book	terms	
§  a	simple	Applica1on	Programming	Interface	(API)	

§  These	ac0vi0es	are	intended	to	stabilize	and	prepare	the	
Gold	Book	website	for	future	applica0on	

Current	IUPAC	Gold	Book	Project	



Chemistry	Safety	Terminology	

	
Hydrogen	telluride	ignites	with	cold	concentrated	nitric	acid,	

some1mes	exploding	
	

[Substances	/	Outcomes	/	Consequences	/	Condi1ons	/	Opera1ons]		
	



Chemistry	Safety	Terminology	

Basic	concepts	associated	with	a	
chemical	lab	process	(early	sketch)	



§  InChI	Project	and	Workshops:	Steve	Heller,	Evan	Bolton,	Leah	McEwen	

§  InChI	Mixtures:	Leah	McEwen,	Gerd	Blanke,	Alex	Clark,	John	Duffus,	Richard	
Hartshorn,	Chris	Jakober,	Jon	LaRue,	Andrey	Yerin	

§  Open	Chemical	Structure	File	Formats:	Greg	Landrum	

§  IUPAC	Sub-commijee	on	Cheminforma1cs	Data	Standards:	
David	Mar0nsen,	Leah	McEwen,	Gregory	M.	Banik,	Ian	Bruno,	Stuart	Chalk,	Antony	
Davies,	Jeremy	Frey,	Robert	Lancashire,	Ron	Weir,	Andrey	Yerin	

§  IUPAC	Gold	Book	Project:	Stuart	Chalk	

§  Chemistry	Safety	Terminology:	Leah	McEwen,	Gary	Berg-Cross,	Evan	Bolton,	Ahmed	
Eliesh,	Chris	Jakober,	Phil	Painter,	Ralph	Stuart		

§  Chemistry	Data	Publishing	Policies:	Vincent	Scalfani,	Tammy	Hanna	

§  RDA	Chemistry	Research	Data	Interest	Group:	h_p://bit.ly/digchem		
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	 RDA	9th	Plenary	Mee1ng,	Barcelona,	April	2017	
◦  Contribu7ons	to	sessions	on	interoperability	across	disciplines	

	 Beilstein	Symposium	–	Open	Science	and	the	Chemistry	Lab	of	the	Future	
◦  22	–	24	May	2017,	Rüdesheim,	Germany	

	 RSC-CICAG	mee1ng	on	Structure	Representa1on,	Liverpool,	22	June	2017	

	  IUPAC	World	Congress,	Sao	Paulo,	July	2017	
◦  Special	Symposia:	Research	Data,	Big	Data,	and	Chemistry	

	  InChI/IUPAC	Workshop,	NIH,	Maryland,	August	16-18,	2017	
◦  in	conjunc7on	with	the	InChI	Trust	

	 ACS	Fall	2017	Mee1ng,	Washington	DC	
◦  Joint	Symposium	on	“Open	Structures”:	CSA	Trust,	ACS	(CINF),	RDA	(CRDIG),	IUPAC	(CPCDS)	

	 RDA	10th	Plenary	Mee1ng,	Montreal,	September	2017	

Forthcoming	Chemistry	Data	Events	

To	be	kept	informed	join	the	
RDA	Chemistry	Research	Data	Interest	Group	

h_p://bit.ly/digchem		


