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Summary

• Problem description
• What can potentially be indexed
• Previous and current efforts
• What is needed
• Obstacles to creating an index
• Possible (technical) solutions
• Future actions
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Problem Description

• Most common question posed by users of 
the NIST Chemistry WebBook:
Why don’t you have property X for 
species Y?

• Second most common question:
Where can I find this data?
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Problem Description

• Generic answer:
Look in the chemical literature (library, 
SciFinder, Internet sites, etc….)

• Drawbacks:
– Potentially high cost (time and difficulty of 

access).
– Does not leverage experience of archivists in 

commercial and public enterprises.
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Problem Description

• From the data vendors perspective, the 
problem is reversed:
How can our organization let potential 
customers know we have the data they 
need?

• Advertising, business directories, and 
search engines address general, not 
specific needs.
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What Can Be Indexed

• Data of defined quantities for well-defined 
chemical species

• Need reliable, consistent identification 
chemical species.
– Names, registry numbers, structure based IDs

• Need agreed upon definition of physical 
property
– IUPAC definitions
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What Can Be Indexed

• Data in various media types with cooperation 
and assistance of owner.

Media Type Need 
Permission?

Need 
Assistance?

Public online sites maybe
Private on-line systems yes yes
Private data products yes yes
Hardcopy publications maybe probably
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Previous and Current Efforts

• Internet search engines – Google, 
ChemIndustry, etc.
– Text based only – can’t identify chemical 

species and properties.
– Can’t index data in searchable databases

• Self contained systems – only support 
affiliated sources
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Previous and Current Efforts

Data Explorer
• Henry V. Kehiaian
• IUCOSPED / ICSU 

Fiz-Karlshrue
• Physical property 

database with limited 
meta-data

• Gateway to literature
• Site currently closed
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Previous and Current Efforts
• Contributions from

– Institute of Chemical 
Technology, Prague

– DECHEMA
– Glushko Thermocenter

(RAS)
– TRC (NIST)
– Chemical Industry Press 

(Beijing)
– ELDATA Journal
– Interperiodica Publishing 
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Previous and Current Efforts

DADML 
• E.L. Willighagen
• “Definition of how to 

Access a Database” 
Markup Language

• Tool for WWW 
molecule data access

• Dutch Dictionary on 
Organic Chemistry
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Previous and Current Efforts

Chemfinder
• http://chemfinder.cam

bridgesoft.com/
• Cambridgesoft

Corporation
• Links to various sites 

and some physical 
property data
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Previous and Current Efforts

• Free and subscription 
services

• Access to various 
databases 
(subscription model)
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Previous and Current Efforts

DTHERM
• http://i-

systems.dechema.de/
detherm/

• DECHEMA
• Index and access to 

data from a number of 
sources
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Previous and Current Efforts

• Data from
– DDBST GmbH 
– University of 

Regensburg 
– FIZ Chemie
– Institut for Chemical 

Technic
– Dow
– DECHMA
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Previous and Current Efforts

World-Wide Molecular 
Matrix

• http://wwmm.ch.cam.
ac.uk/

• Peter Murray-Rust, 
Robert C. Glen, 
Jürgen Harter, Yong 
Zhang
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Previous and Current Efforts

• University of 
Cambridge

• Peer to peer system
• Uses CML and 

related languages
• Repository for 

molecules and their 
properties. 
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What is Needed

• Agreement that a centralized index 
benefits both users and distributors.

• Central resource shared by many
– Lists both public and private sector resources
– Provides results in a non-biased manner

• Protocols for identifying chemical species 
and data types
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Obstacles to Creating an Index

• Database structures are not consistent
– Different ways of expressing the identity of a 

chemical species
• Different naming conventions
• Registry numbers not available or inconsistent

– Different conventions for recording data types.
• Inconsistent state information – e.g., boiling point 

as a function of P vs. normal boiling point
• Granularity issues – records of individual 

properties may not be available
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Obstacles to Creating an Index

• Some database structures are difficult to 
index
– Hardcopy publications
– Databases / documents which are not 

organized by chemical species or property 
type.

• It is difficult to maintain an updated index
– In the on-line era resources can rapidly 

change content
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Possible (Technical) Solutions

Centralized solution
• Develop agreed upon protocols for 

providing index data and updates to a 
central site

• Provide open access to index on the site
• Central site maintains chemical 

identification database (a composite of all 
the chemical identification data provided)
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Possible (Technical) Solutions

Distributed solution
• Develop agreed upon protocols for 

querying resources for data
• Publishers / distributors implement 

protocols on their servers
• Multiple indices can be constructed 

through meta-searches (one site queries 
several other sites)



September 8, 2003226th ACS National Meeting 23

Possible (Technical) Solutions

• Chemical Identification
– Need a database linking names, structures, 

registry numbers
– Will organizations release this information if it 

provides them with a competitive advantage?
• Property Identification

– IUPAC Gold book
– IUPAC project on data definitions in XML
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Future Actions

• NIST is interested in working with others to 
create an index of physical property data
– Our “customers” have been asking for this 

information.
– We are restricted in our interactions with 

commercial ventures – we can’t favor any 
specific organization.

– If you or your organization is interested, 
please contact us.

peter.linstrom@nist.gov


