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A Vision and a 
Necessity for the  
21st Century 
by Jeremy G. Frey

The growing importance of 
chemical information chal-
lenges IUPAC to fulfill its 

mission to address global issues 
involving the chemical sciences, 
given that in the modern digital 
world all manufacture, research, 
teaching and learning is now 
assisted by computer systems.  In 
this article I wish to argue the case 
for “Digital IUPAC.” 

I strongly believe that IUPAC must, as a matter of 
urgency, take a lead in providing machine-readable 
(i.e. computable and understandable) representations 
of  chemical information as well as structure, using 
standards that IUPAC defines and standards that other 
international authorities agree to use.

Chemical information is a uniquely important area 
with considerable commercial and financial signifi-
cance.  Traditional providers of chemical information 
include the major chemistry societies, e.g. Chemical 
Abstracts (ACS), major information companies such as 
Accelrys, ACD/Labs, PerkinElmer, Thomson Reuters, 
and others, as well as the information provided by 
the chemical suppliers.  New digital providers such 
as ChemSpider (RSC), with an agenda that is at least 
partially open now, complement these providers.  

The chemical information business is large and 
significant for both industry and academia.  It is 
also international.  The public resources devoted to 
information provision in the bioscience areas, and 
the resulting degree of international cooperation and 
agreement, makes chemical information provision look 
much less significant than it really is.

Traditionally, major parts of chemical information 
services have revolved around chemical structure 
representation, with a great deal of the research in 
this area being undertaken by the commercial play-
ers.  In the IUPAC arena the digital future for struc-
ture representation is well provided for by Chemical 
Nomenclature and Structure Representation Division 
(Division 8) forefront research, and by the devel-
opment of Chemical Nomenclature and Structure 

Representation based on the IUPAC International 
Chemical Identifier (InChI), funded to a considerable 
degree by the National Institute of Standards and 
Technology (NIST). 

Looking at the wider data and information agenda, 
the Royal Society report “Science as an open enter-
prise” argues the absolute necessity for intelligent 
access to the data on which scientific conclusions 
are based.  Intelligent openness is fundamental to the 
whole progress of science.  In the modern digital world 
intelligent access really requires that this access can 
be mediated by computers. For computers to “under-
stand” the information and to be able to manipulate it 
to deliver rational results from complex searches, the 
data, the quantities, the concepts, and the relation-
ships between these items all have to be encoded in a 
machine-readable manner.  

With the rapid increase in the use of the web to dis-
seminate and manipulate chemical knowledge, there is 
a major requirement for clarity in both the computer-
interpretable and the human-interpretable meaning 
of the concepts of chemical terminology.  The web 
interface to IUPAC must not and cannot be regarded 
as solely for human consumption.  The IUPAC identi-
fier www.iupac.org must lead to computer-readable 
resources that provide computer systems with the 
context that the trained human takes for granted but 
which the computer systems can only deploy if it is 
provided specifically. 

I believe there has been a disturbing lack of recog-
nition of the immense value and importance of www.
iupac.org as the necessary and authoritative root 
domain name for all computationally accessible repre-
sentations of chemical information.

The comprehensive conversion of IUPAC’s knowl-
edge base of standards and definitions from human-
readable to computer-readable form is essential. It is 
vital that this conversion be done now as a matter of 
extreme urgency, if IUPAC is to maintain its role as 
the international authority for the chemical sciences. 
If computers cannot find and use the information 
provided by IUPAC, that information will effectively 
cease to exist for the “Wikipedia generation.”  If we do 
not do undertake this digital conversion now, others 
will do it, potentially poorly and without international 
agreement: IUPAC will be sidelined.  

It is essential that IUPAC becomes fully engaged 
with developments in the representation of chemical 
concepts and relationships in a computer-readable 
and actionable form, namely the ontologies and the 
semantics for chemistry on the Web.  IUPAC runs a 
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major risk that the standards for the representation of 
chemical information (other than structures) will be 
set by outside groups from other disciplines, without 
adequate consultation across the whole of the diverse 
areas of the chemical sciences. 

The hugely successful IUPAC work on InChI, 
ThermoML, and the work with Wikipedia on validated 
chemical information (driven by the Polymer Division 
and the Committee on Chemistry and Industry (COCI) 
and others) and the XML driven version of the Gold 
Book, show what IUPAC can achieve; this is only the 
start of what is needed.  The technology is under-
stood; we now need the will to move IUPAC forward 
to “Digital IUPAC.”  Common standards are essential: 
they lower the overall cost, increase access, lower bar-
riers to entry, and increase exploitation.  IUPAC must 
be at the forefront of the cause of common agreed 
standards for machine-readable information.

IUPAC has an opportunity to play a major role, 
working with both the academic, industrial, and gov-
ernmental communities, in setting the standards that 
will enable chemical information provision to move 
fully into the digital present, let alone the digital future.  
If IUPAC does not undertake this transformation now, 
others will.  IUPAC will become a minor player, and 
wither.  If it grasps this future, IUPAC’s impact will 
grow rapidly as its standards become embedded in 
the core digital infrastructure used by industry, com-
merce, and research in all of the chemical sciences.
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Goodbye CPEP, Hello CPCDS

In August 2013, the IUPAC Council was presented 
with a proposal for modifying the Committee on 
Printed and Electronic Publications (CPEP). The pro-
posal was put forward by CPEP chair, David Martinsen. 
The two motions proposed were passed and start-
ing in January 2014, IUPAC includes a Standing 
Committee on Publications and Cheminformatics 
Data Standards (CPCDS), whose chair is a member 
of the Bureau. On 1 January 2014, Bonnie Lawlor, 
Executive Director of the US National Federation of 
Abstracting and Information Services (NFAIS), suc-
ceeded David Martinsen as Chair, becoming the 1st 
CPCDS chair. 
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PhosAgro/UNESCO/IUPAC Research 
Grants in Green Chemistry – Call for 
Applications

Research in green chemistry and allied areas 
in biochemistry, geochemistry, biotechnology, 
ecology and healthcare give young scientists 

ample opportunity to demonstrate their inventiveness 
and provide important input to sustainable develop-
ment. With this in mind, UNESCO’s International Basic 
Sciences Programme (IBSP) and PhosAgro, the larg-
est producer of phosphate-based fertilizer in Europe, 
in close cooperation with IUPAC, launched the Green 
Chemistry for Life Project in 2013. 

Over the course of five years, the project will offer 
research grants of up to USD 30000 to scientists aged 
35 years or less with an innovative research project 
that respects the 12 principles of green chemistry 
to help them implement their project. In addition to 
seeking to harness talents of young scientists for the 

advancement of green chemistry and the use of its 
fruits, the Project sets out to raise awareness—among 
decision- and policy-makers, industrialists, and the 
public at large—of the vast opportunities green chem-
istry offers to meet pressing societal needs.

1st call for applications
The deadline for applications for the first 

round of research grants for young scientists is  
28 February 2014.

The PhosAgro/UNESCO/IUPAC Partnership in 
Green Chemistry for Life aims to generate and apply 
new scientific knowledge in green chemistry through 
the promotion of the activity in this area of young 
scientists. It is also to reinforce the research capaci-
ties of the participating institutes and cooperation 
between them.

For more information see:
www.unesco.org/new/en/natural-sciences/science-technology/basic-sciences/
chemistry/green-chemistry-for-life/

IUPAC Wire
News and information on IUPAC, its fellows, and member 
organizations.
See also www.iupac.org

Novozymes  
Enzyme Assay  

Scientist Award 

Prize: 5000 euro 
Next application deadline: 1 April 2014 

A biannual award for students and Post-Docs who have 
developed an outstanding enzyme activity and/or performance 
assay 

More details can be found here: 
 http://www.novozymes.com/en/innovation/ 
 Facebook group: Novozymes Enzyme Assay Scientist Award 

Novozymes is the world leader in bioinnovation. Together with customers across a broad array of industries we create 
tomorrow’s industrial biosolutions, improving our customers' business and the use of our planet's resources. Read more 
at www.novozymes.com. 


