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Scope: the focus of this presentation is structure-based databases
concerned with published literature, not organisations’ internally
generated or proprietary information



Needs / information-seeking behaviours of chemists

The majority of questions chemists ask are focused on compounds - their
structures, reactions, properties

How can |

What are its
properties?

How does it
react?

What
compounds with
similar
structures exist?

What other
compounds
have similar
properties?



Communicating chemical compound information

The structure diagram has been the internationally
understood face-to-face and print communication language
for chemists since the early 1900s

 Although structure diagrams had been around since the mid-1800s,
due to printing technology limitations, they only started to appear
regularly in publications in the early 1900s

Example of a reaction from 1879:
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Solutions devised by producers of secondary
Information sources

Publishers recognised chemists’ unique language of
structures and reaction schemes, and sought ways to
provide structure-focused searching, through:

 Innovative classification schemes, as deployed through, e.g.
Beilstein, Gmelin, Chemical Abstracts, British Chemical

Abstracts

« Some were also used to help organise and retrieve information in electronic
versions of the content, e.g. Chemical Abstracts section headings

* Indexing in accordance with nomenclature standards, e.g.
IUPAC, Chemical Abstracts

« Standards for ordering chemical formulae, e.g. Hill system

The challenge for chemical database producers was to
replicate and improve upon printed secondary

Information sources




Predecessors and enablers

Key Word In Context (KWIC) systems (from early 1960s), J
e.g.

e CAS’s Chemical Titles, from 1961

» Specialist KWIC Index to Neurochemistry, produced by Excerpta
Medica and IBM in 1961

Chemical registration systems, e.g.

« Chemical Abstracts Registry System, initiated in 1964

Punched and edge-notched cards




Hand-created edge-notched card

1948 US Patent, No. 2,504,471
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Edge-notched card from SCIFAX DTA data index







Chemical databases: drivers and enablers

o/
)/

Commercial

Impetus from

pharma and
chemical
Industries

Advances In
IT, telecoms, Literature
networks and explosion

research




Advances In telecoms, IT and research

Computers used for the production of
printed information sources

« Realisation that the repositories created could be made
searchable

Computer power increased

* e.g. Sheffield University Department of Information Studies,
partnered with industry and publishers to develop solutions to
chemical information needs



Literature explosion

Growth in literature made it increasingly difficult for chemists to find the
iInformation they were looking for, and better methods were needed
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Commercial impetus

The pharmaceutical and chemical
Industries:

* Needed efficient methods of finding chemical
Information

« Were able to provide financial backing for research

e Could afford the necessary hardware, professional staff,
and subscriptions to chemical information systems



Development of languages / notations
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Development of languages / notations —

liInear notations

Wiswesser
0
QV2
H3C—C—(|l-OH — X
H, OH C=0 chain
SMILES
CH,SCH,CH,CH, —> 3S1
i: j: j: ——> 01C2C(0)C=CC3C2(C4)c5clc(0O)ccchCC3N(C)C4
n/ TRCH’E‘H;_#EHE
\EH”EMCHI s
| |
Dyson



Development of languages / notations — connection

tables

CH,CHO

C C H H H H O
C 1 1 1 1 0 0
C 0 0 0 1 2
H 0 0 0 0
H - 0 0 0
H 0 0
H - 0
O -

0 =no bond, 1 = single bond, 2 = double bond,
3 = triple bond, - = no bond possible

Chemical Abstracts Service uses connection tables to enable structure
searching capabilities for CAS’s products.

First devised by Harry L Morgan, starting in 1962

MDL'’s MOL files are connection tables used in ISIS databases,
CrossFire, and many proprietary database systems



Some landmarks in chemical database history

Derwent Beilstein

World CAS Online Beilstein
Patents Online (1988: STN; CrossFire
Index online (1980) 1989: (1994)
(1976) Dialog)

Cambridge Crystal
Structure
Database (1965)

ISI Science Molecular CAS Online

Citation Design incorporated Gmelin

Index online § Ltd into STN Online

(1972) founded International (1991)
(1977) (1984)

CAS
Registry
system
(1964)

Scifinder
(1995)




The search experience

Printed indexes: nomenclature, classification schemes

Early databases: chemical codes (e.g. Derwent),
command languages (e.g. CAS Online)

=> GRA R65, 5 C2
=>BONALLS,89D,R12N
=>NOD 1 N, VAL 1 E3
=>HCO 7 E2 10711

Recent systems: structure drawings and reaction schemes



End-user experience

—1980 ~1980 —-1995 \ ~1995 —

Printed secondary Online pay as you go End-user tools
sources systems, e.g., « CD-ROM

« Chemical Abstracts « CAS Online (CA, Registry, + CAon CD
« Beilstein and Gmelin etc.) * Medline

Handbooks » Derwent World Patent Index, * SCI
« British Chemical Abstracts World Drug Index - Client-Server, e.g.
* Beilstein Online « SciFinder
Delivered by online service « CrossFire
providers, e.g. Dialog,
Questel, STN, Datastar

Empowered users
aided by chemistry
librarians

Re-empowered end-
Disempowered end users, librarians/info

users, enhanced role scientists become
for info scientists, trainers, and provide
librarians tech and application
support



Searching for all iIn UK academia: key innovations

leading to empowered end-users

Daresbury Chemical Database Service

N

STN academic discount programme made chemical structure
-searching affordable

Government-funded services, e.g. MIMAS

.

Science Citation Index (Web of Knowledge)

L.

CrossFire Beilstein and Gmelin

SciFinder




Spectrum of end-user structure-searchable chemistry

databases available today

- Bellstein / -
. SciFinder | Reaxys ‘ Gmelin
Cambridge Avallable
Structural Chemicals Merck Index
Database Directory
Materials

Safety Data e-EROS ChemSpider
Sheets




