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Preface

Since the early 1990s, the Chemical Abstracts Service (CAS) has been devel-
oping an intuitive ‘point and click’ interface for scientific information. Sub-
sequently, SciFinder® http:/fwww. cas.org/SCIFINDER/SCIFINDER was
released in 1995 as desktop software for commercial organizations. The
academic version, SciFinder® Scholar http:/iwww.cas.org/SCIFINDER/
SCHOLAR became available in 1998.

The products have different usage conditions and pricing structures, but
these are of little concern in this text. Instead, this text is intended to help
scientists get the maximum benefit from SciFinder and SciFinder Scholar
through an understanding of the content and functionality. The products are
developing along paralle! (but not identical) lines, so at times they will contain
some differences. However, in the vast majority of cases, they function in
the same way, so this text is equally a guide for users of SciFinder as well as
SciFinder Scholar. ‘

SciFinder Scholar contains all the functionality present in SciFinder,
and so this text mainly refers to the former product, and to the academic
environment in which it is used. Additional functionality that occurs in
SciFinder is indicated by reference only to SciFinder. So when SciFinder
appears in the text, academic users need to know that the functions discussed
presently apply only to the commercial version.

Since SciFinder Scholar is an intuitive end-user interface, the obvious
question is ‘Why a book on Information Retrieval: SciFinder Scholar?’
Primarily, the answer is that SciFinder Scholar is an inferface and that behind
it lies the large and complex scientific Jliterature. This text is about the
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understanding of the literature and of how SciFinder Scholar may be used as
a creative interface.

Actually, perhaps an equally valid question is ‘Why not a book on
information retrieval?’ since while students in university courses spend
around 5000 hours in lectures, tutorials, and laboratory sessions learning the
rigors of scientific method and countless technical facts, they are presented
with very little rigorous analysis of the scientific literature. In a way,
the World Wide Web and its search engines reinforce the unreasonable
expectation that quality answers may be obtained without knowledge of the
literature. However, how reliable and how comprehensive is data from Web
search engines, and what important research may have been missed?

Everything taught in college courses ultimately comes from the scientific
literature that in turn contains so much information that it cannot all be
covered. So why is not scientific information retrieval an integral part of
all college courses? And why is it that so many staff and students who are
so committed to the understanding of, and curious about, science may be
reluctant to invest even a few hours in the development of a better appreciation
of the scientific literature and of how to search and use it effectively?

The answers to these questions may be in part historical, cultural, and
financial. The answers may be in part through the size and nature of science
itself, because without doubt a basic appreciation of science and scientific
method is required before the complex issues of the scientific literature
are presented. Nevertheless, at some time, scientists have to address issues
relating to information retrieval, and different scientists may have different
needs. The information needs of a postgraduate student who is learning about
research and the research field may be quite different from those of the senior
professor, or the industrial scientist.

Effective information retrieval requires considerable skills and is an intel-
lectual challenge. In obviating the need for detailed knowledge of search
mechanics, SciFinder Scholar takes the tedious work out of information
retrieval and allows the scientist to focus on an understanding of the content
of the literature. It allows the scientist to think creatively about the difficult

part of searching, that is, knowing how to ask the right questions in the first
place.

SciFinder Scholar is very different from all other information retrieval
tools. The most user-friendly alternative search tools, including Web search
engines, still require some knowledge of truncation, of proximity searching,
and of synonyms and so forth. They then interpret the question literally, and
rarely do they offer any guidance on how to proceed. Depending on what the
scientist really wanted, they may or may not produce comprehensive and/or

xiii
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precise answers. SciFinder Scholar works differently in that it automatically
handles, infer alia, truncation, proximity searching, and synonyms. ’_I‘o Fhe
experienced ‘power’ searcher, this may initially be considered a limitation
and indeed in some cases the search algorithm may not precisely exccute
the user’s intentions. However, the sophisticated search commands that
are required to narrow down answer sets to mana}ggable and affordable
proportions in on-line systems with transactional pricing structures are not
needed in SciFinder Scholar. Now answers may be displayed in full at no
extra cost and may be refined manually according to the user’s needs.

SciFinder Scholar also works differently in that it guides the sear‘?her.
Indeed, when a question is initially asked, SciFinder Schglar does not give a
straight answer! Instead, it guides the searcher by producing a set of options.
It tells the user ‘go down this option and you will find a specified number of
records, whereas this other option provides a different number of records. " In
other words, the user chooses a path on the basis of the actual number of hits,
but the choice is not irrevocable and the user may always return to narrower
or broader answer sets, _ _

Once a path has been chosen, SciFinder Scholar has .creatwe analyze
options. For example, SciFinder Scholar will provide histograms _of 'the
different index terms, or document types, or author names, or publication

. years, and the scientist chooses refinement paths accordingly. In chemical

structure searching, SciFinder Scholar automatically interprets the query to
allow for different structure conventions and representations. The amount of
prior knowledge needed indeed is minimal! If answers are too AUMerous,
then SciFinder Scholar again guides the searcher through analysis tools.

Because it is so different, users with some experience in other systems
may initiaily think that SciFinder Scholar is limited. In fact, the reverse 18
true and this text explains why. For example, while the user may want to
search for articles on the inhibition of HIV replication in humans by En_k
de Clercq from 1990 onward, SciFinder Scholar actually wou}d not allovslf it
in one initial search. It must be taken in steps. Even an experienced qn:hne
professional, using sophisticated search techniques, may _take some time to
obtain all the correct hits on this topic, while a relatively inexperienced user
of SciFinder Scholar may do almost as well in a few minutes.

This text is not designed to explain the mechanics of searching. or of data
processing. These are detailed in the SciFinder Scholar manual, which may be
downloaded from the Web http.//www.cas.org/SCIFINDER/SCH: OLAR2002/
sfsguide.pdf, and in the numerous help messages available tl}rc.)ugh the help
icons at the top of the computer screen. Help on the use of SciFinder Sch.olar
is also available from other sources, some of which are given in Appendix 1.
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‘Why a book on SciFinder Scholar?’ Indeed! SciFinder Scholar is so much
fun and is so creative. It opens up the world’s scientific literature in a unique
way, and this text is designed to help the user gain maximum benefit from
this unique product.

This text starts with an outline of the basic content of the databases and
the way SciFinder Scholar searches these databases. It explains why certain
answers are retrieved, and how features of SciFinder Scholar may be used to
refine or broaden searches in a predictable way. It explores different options
to the solutions of problems, and above all it encourages scientists to be
creative and to think carefully about how to approach problems. SciFinder
Scholar is a research fool and not just a search tool!

A theme throughout this text is to encourage scientists to apply ‘scientific
method’ to their information retrieval. To achieve this, scientists should
understand the background of their ‘experiments’ (initial searches), and so
Chapter 1 summarizes some basic aspects of the scientific literature and then
describes aspects of the content of the databases searched. Luckily, SciFinder
Scholar handles many issues of content automatically, but in some cases, a
brief understanding of content will help in asking the initial query and with
the processing of answers. Chapters 2 and 3 work through the two principal
search options, namely, searching for topics and for substances, respectively.
They explain why it is preferable to search initially at broad levels and then
to use, inter alia, the very valuable analyze/refine options to focus on key
answers.

Searches may also be started from a number of other perspectives, and there
are many ways to work through answers. These are considered in Chapter 4.
Chapter 5 considers some advanced search strategies particularly in the
chemical, medical, and biological sciences, while Chapter 6, on searching
for chemical reaction information, is to help the synthetic chemist obtain
information in the complex area of chemical reactions. Finally, the text
contains many appendixes, which have extensive information of interest in
specialized areas.

All chapters contain exercises that reinforce the most important teach-
ing points. Answers to these exercises are available through the website
hitp.//www.wiley.co.uk/ridley. There often is no single correct way to search
but at least the answers give insights into some possibilities. This website
contains information on updates and text for Appendices 8, which thus may
be printed to any size required. Please also refer to this website for a descrip-
tion on how text for this Reprinted Edition was updated to accommodate the
October 2002 release of SciFinder Scholar.

Preface . XV

The SciFinder concept is highly innovative ... and brilliant! The im-ple-
mentation of the concept took years to achieve and is a result of the combined
efforts of the CAS staff and scientists worldwide. Particular thanks are due
to Bob Massie and all his staff at CAS for making it ali possible. I thfank
also the University of Sydney, which generously has allowed me -the time
to travel extensively and to study the science of information retrieval. In
recent years, particular thanks are due to my friends and colleagues Le.s
Field and Sev Sternhell. Finally, over the years many have shgreq their
knowledge of information retrieval with me and have directly or indirectly
contributed to this text. Accordingly, I thank Brian Cannan, Barry Dunne,
Thomas Haubenreich, Carolynn Larsen, John Martin, Janice Mears, Ken
Ostrum, Paul Peters, Kirk Schwall, Eric Shively, Joe Uffner, Mike 'Walsh,
Fred Winer, Kurt Zielenbach, and above all Eva, Lloyd, Andrew, Nicholas,

tasha.
and Natasha Damon D. Ridley

October 2001



Chapter 1
What is SciFinder® Scholar?

1.1 Introduction

Knowing how to search and use information is a key factor in successful
teaching and research. However, the information world is so complex that
staff and students are often overwhelmed. Further, quality information may
be expensive and academic institutions may find it hard to provide even a
basic level of service.

It has not always been like this. Perhaps, until the third quarter of the
twentieth century, universities were able to give access to the major journals,
indexing tools, and reference materials needed by their scholars. Much has
changed with the onset of the electronic age, with declining budgets, with
increases in the price and the number of journals, and with the development
of new research areas. '

One excellent solution is offered through SciFinder Scholar. Before undet-
standing how to use SciFinder Scholar, it is necessary 10 understand what
Scholar is and how it fits into the world of information retrieval.

1.2 The Primary and Secondary Literature

1.2.1 Primary Literature: Journals

The number of journals in the sciences alone presents a major problem. For
example, one of the world’s major science database producers, the Chemical
Abstracts Service (CAS), covers around 8000 journals. For original articles
with the publication year 1999, the CAS bibliographic database (CAPLUS)
contains almost 900000 records. Almost two-thirds of these atticles are
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from journals produced by just over 3000 publishers, and approximately
one-third of these records were published by scientific societies, academies,
institutes, associations, and various university presses. This vast literature
clearly presents problems not only for scientists who need to keep up with
relevant literature in their ficld but also for librarians whose function is to
serve their scientific community,

Much has been written on the subject of scientific publication, on the
pressurcs on journal subscriptions, and on the influence of governments,
capital markets, and technology. However, it should be remembered that
scientists have benefited from both the society and the commercial publishers
and are indeed fortunate to have such excellent primary and secondary sources
of scientific information that are the envy of other disciplines (patticularly
the humanities and social sciences). Scientists’ problems are not in the area
of collection or indexing but rather in the size and cost of basic information
needs. It helps if scientists and librarians work cooperatively with publishers,
who are now responding much more favorably to the needs of institutions.
For example, libraries are finding that substantial discounts are available
through package deals with the major publishers.

While further changes in the scientific information industry will occur,
what will always underpin the industry will be the need for the scientists to
publish their discoveries and in turn for scientists to search for literature in
their area.

Increasingly, publications will appear less in print and more directly
through the Internet. Among the advantages of the latter is that it not only
allows more direct access at the desktop but also allows linking of docu-
ments, for example, through citations. This worldwide web of publications
will grow, and as the web search engines become more sophisticated, sci-
entists will be able to search the vast primary literature more directly and
conveniently.

1.2.2 Secondary Literature: Abstracting and Indexing Services

Abstracting and indexing services will continue to provide valuable services
not only because they provide access to literature that predates the Web but
also because they will continue to build databases that will be vital to the
information needs of the scientists.

There are many databases that cover the sciences, and Table 1.1 summarizes
some bibliographic databases that currently contain an excess of two million
records. Whether the scientist should search these databases, or ¢ven more
subject-specific and smaller databases, essentially depends on the type of
research involved and to the cost and the availability of the service. If there

What is SciFinder Scholar?
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Table 1.1 Major scientific bibliographic databases and database producers. SciFinder
Scholar contains CAPLUS and MEDLINE

Ltd

Database producer Database Area covered Number of
name® records”
American Institute of - AEROSPACE Aerospace research 2.2
Aeronautics &
Astronautics
National Agricultural AGRICOLA Agriculture 36
Library
. BIOSIS BIOSIS® Life sciences *12.7
CAB International CABA Agriculture and 3.9
related sciences
CAS CAPLUS Multidisciplinary 18°
science
Engineering Information COMPENDEX Engineering and 4.8
Inc. technology
Elsevier Science EMBASE Medical and 8.4
biological
sciences
US Department of ENERGY Energy 3.9
Energy
American Geological GEOREF Geosciences 2.3
Institute
International Atomic INIS Nuclear research 2
Energy Agency and technology
Institution of Electrical INSPEC Physics, electronics, 6.6
Engineers and computing
US National Library of MEDLINE Medical sciences 11.4
Medicine
Institute for Scientific SCISEARCH® Multidisciplinary 18.8
Information science
US National Library of TOXLINE® Toxicology of drugs 2.7
Medicine and chemicals
Derwent Information WPINDEX Patents 0

20n the 3TN netwark,

& Approximately (million) to end of 2000.

“However, a major backfile was added in

2001, and the current figure (September 2001) is 19.7 miilien.

is a single, inexpensive, and specific database that completely covers the
information needs of the searcher, then the searcher indeed is fortunate.

However, for comprehensive retrieval, the scientist usually needs either
to search a number of databases or to search databases that cover broad
areas. The former option is most readily realized either through on-line
or localized networks, and among the world’s major international on-line
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networks in the sciences are Dialog Attp://www.dialog.com, Questel/Orbit
http.:/fwww.questel.orbit.com/english/index.htm, and STN http://www.cas.
org/stn.html. The effective use of on-line networks requires very substantial
training, and access to these networks generally is through a pay-as-you-use
cost structure, which is not necessarily ideal for institutions that need to
provide access to information to a large number of users. Nevertheless, it
helps if scientists are aware of the additional opportunities provided through
these sources and work with their library staff when access through them
may be of specific benefit.

In the sciences, four of the world’s biggest databases (i.e. those
with more than 10 million records in Table 1.1} are produced by
BIOSIS http://www.biosis.org/home_deluxe html, CAS http.//www.cas.org,
the National Library for Medicine (NLM) hzp://www.nlm.nih.gov, and the
Institute for Scientific Information (IS1) http://www.isinet.com, Generally,
scientists looking for broad coverage explore some of these databases first.
It is important for scientists to know the areas that the different products
- cover, their specific features, and their various benefits if they are to perform
efficient and effective searches.

Searching for information requires many skills and the process involves
the application of the ‘scientific methed’ in a manner similar to the conduct
of a laboratory experiment. The analogy is summarized in Figure 1.1, and
the suggestion is that university courses should include instructions on all

Step Laboratory Experiment Information retrieval

Knowledge of the coverage and content of
databases, of potential alternative information
resources, and of search options

1 Knowledge of the subject

2 Requirement for new knowledge Requirement for information on a topic

3 Proposal for research or experiment Conceptualization of initial search query

4 Conduct of experiment Initial search

5 Observation and interpretation of Careful examination of initial answer sets

results

Revision of search query based on observation
of initial answers

6 Revision or improvement of
experimental design
7 Revised experiment Exploration of alternative search options

8 Final outcome of experiment Final answer set

Figure 1.1 The parallel between use of scientific method in the laboratory and in information
retrieval.
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aspects of information retrieval and on the various products available, and
instruction on the technical aspects of the scientific discipline! This will help
scientists follow the ‘scientific method’ in information retrieval.

1.3 The SciFinder Scholar Option

SciFinder Scholar Attp://www.cas.org/SCIFINDER/SCHOLAR provides
desktop access to several databases from CAS and to the bibliographic

_ database from the US NLM (Table 1.2), and thus covers information from

two of the world’s largest database producers. The only other single source
of all of these databases is the STN network.

The databases have very extensive coverage across the sciences. To
illustrate this, Figure 1.2 shows abreakdown of records in CAPLUS (>30000
records) and MEDLINE® (> 14 000 records) for Schools and Departments in

Table 1.2 Databases in SciFinder Scholar

-

Database Database Coverage Number of
' name* records?
CAS bibliographic CAPLUS More than 9000 journals, =22 million
database and patents from more
than 30 organizations
from 1907¢
NLM bibliographic MEDLINE More than 4300 journals =13 million
database from 19584
CAS chemical REGISTRY All substances from 1967° >47 million
substance (substances)
database
CAS regulated CHEMLIST Substances on national =>220000
chemicals inventories and some
database US State lists®
CAS chemical CHEMCATS Substances in chemical > 5.6 million
catalogs database catalogs from more {(substances)
than 600 suppliers”
CAS chemical CASREACT Mainly organic reactions >6 million
reaction database from selected journals reactions

from 1907¢

aWith the exception of the MEDLINE file, all files are available on the STN network only.

bFebruary 2003.

¢ Although many pre-1967 substances are al

4 http:/fwww.nim.nih.gov/info. hml.

* hitp:/fwww.cas.org/CASFILES/chemiist. htmi.
L http:/rwww.cas.org/CASFILES/chemcats. html,
£ htsp/twww. cas.org/CASFILES/casreact html.

lso covered hrlp.-//ww;m.cas.org/casa‘b.html.
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Figure 1.2 Number of records for discipline areas in Australian universities in CAPLUS
{>30000 records) and MEDLINE (> 14000 records} for 1995 to 1999. Data was obtained
through searches in the Corporate Source Field in the CAPLUS and MEDLINE files on
STN. Records from individual schools and depariments were then combined into the broad
categories illustrated. (Note: *Other” in CAPLUS includes inter alia Environmental Sciences,
Geosciences, Material Sciences, and entries in which only the University was listed. 'Other’
in MEDLINE includes inter alia Dentistry, Health Sciences, Nursing, Psychology, and
Veterinary Science.)

Australian universities from 1995 to 1999. While the breakdown may vary
in different countries, nevertheless, it is clear from Figure 1.2 that CAPLUS
covers a much broader range of disciplines than that is of interest just to
chemistry schools, and that in combination, these two databases cover nearly
all disciplines in the sciences very extensively!

Another aspect of coverage is that CAPLUS currently contains data for
more than three million records from patents. For the publication year 2000,
almost one-third of the records in the database are from patents and more
than 40% of the new organic substances registered in the CAS substance
database are from patent documents. No search is complete without paying
attention to the very extensive patent literature!

In addition to breadth of coverage, SciFinder Scholar has many other
features including currency (the major CAS databases are updated daily and
MEDLINE is updated four times a week), links to full text patents and to
electronic journals, options to links to in-house collections, unique search
options including structure and reaction searches, and a search interface
that guides the searcher through possibilities. With respect to the secondary
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literature, SciFinder Scholar currently provides solutions to most of the
information needs of the staff and students in the sciences in a unique
way, and certainly in a way not matched by any other single desktop
information tool. :

1.4 Types of Databases in SciFinder Scholar

SciFinder Scholar is an interface that requires minimum training, and it
certainly obviates the need for detailed knowledge of search mechanics and

" search commands. However, some knowledge of the databases is valuable.

First, it is helpful to understand that two of the databases (CAPLUS and
MEDLINE) are bibliographic databases, three (REGISTRY, CHEMLIST,
and CHEMCATS) are substance databases, and the last (CASREACT) is a
chemical reaction database. o

Some-entrics in bibliographic databases are text from authors and some
are text from indexers. Consequently, it helps if the searcher first thinks
how an author may have described the research in the title and abstract. In
practice, there is little consistency among authors, and Chapter 2 discusses
how SciFinder Scholar manages this issue primarily through automatic
application of synonyms and truncation and searching for terms either within
the same sentence or within the whole record.

It also helps if the searcher considers how an indexer may have applied the
index policies of the database producer to enter text into the record. In this
chapter, basic indexing principles are described, although scientists should
continue to learn about indexing by careful examination of actual records.
Chapter 2 discusses how SciFinder Scholar offers searchers a number of
unique options to take advantage of indexing through the analysis of records
by index term, supplementary term, section codes, CAS Registry Numbers,
CAS Roles, and MEDLINE headings, and allowable qualifiers.

1.5 CAS Bibliographic Database (CAPLUS)

Up-to-date information on the content of CAPLUS is available at Atip.//wvww.
cas.org/casdb.html. In broad terms, the database contains more than 22 mill-
jon records for original publications from a variety of primary sources, While
the major source is joumnal articles (74 %), there is an extensive coverage of
patents (16 %) and conferences (5 %); among the remaining document types
are dissertations, reports, and books.

Records from about 8000 journals are included. Generally, only records
from those original articles that contain information related to ‘chemistry’
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are fully indexed, but ‘chemistry’ is very broadly defined by CAS, and
the outcome is partly illustrated in Figure 1.2! Further information on the
coverage is available through the ‘more than chemistry’ brochures, which
may be obtained at http.//www.cas.org/SCIFINDER/SCHOLAR.

Since 1995, CAS has included entries for all articles in approximately
1350 core journals (http://www.cas.org/sent. html), and details of the patents

Bibliographic Information

Spectroscopy and photosensitization of sapphyrins in solutions and biclogical membranes. Roitman,
Leonid; Ehrenberg, Benjamin; Nitzan, Yeshayahu; Kral, Vladimir; Sessler, Jonathan L.  Dep. Phys., Bar [lan
Univ., Ramat-Gan, Isracl. Photochem. Photobio), (1994), 60(5), 421-6. CODEN: PHCBAP ISSN: 0031-
8655. Journal written in English. CAN 122:26806 AN 1995:20253% CAPLUS

Abstract

A spectroscopic and photophys. study of three new sapphyrin mols. is presented. The sapphyrin backbone that
was derivatized 10 make them water sol. possesses an absorption band around 700 nm, a desired property for biol
photosensitization. We studied the abscrption and fluorescence spectra, from which evidence for aggregation in
solvents of different polarities was oblained. The extent of aggregation is correlated with the nature of the sttached
moiety. The abs. quantum yields of singlet oxygen prodn. were measured, with 1,3-diphenyliscbenzofuran as a
mode) target, and were 0.13-0.18 in ethancl. The binding consts. to liposomes and to cells were detd.
spectroscopically and were found to correspond to the hydraphobicities of the compds., with an addnl. effect,
ascribed 10 the sugar moiety, which was found in the case of one of the sapphyrins. The efficiency of
photodzmage to Staphylococcus aureus by sapphyrins and hematoporphyrin was squiv,, on the basis of cells killed
per pg of sensitizer in the incubation mixt. ’

Indexing -~ Section 8-3 (Radiation Biochemistry)
Cell membtane
Laser radiation
Membrane, biclogical
Photodynamic actien
Photosensitizers
Staphylococcus aureus
{sapphyrins spectrascopy and photesensitization in solns. and biol. membranes}

Parphyrins
Role: BAC (Biological activity or effector, except adverse); THU (Therapeutic use); BIOL (Biclogical study);
USES (Uses}

(sapphyrins, sapphyrins spectroscopy and photosensitization in solns, and biol. membranes)

1 -18-1
Role: BAC (Biclogical activity or effector, except adverse); FMU (Formation, unclassified); BIOL. (Biological
study); FORM (Formation, nonpreparative}

(sapphyrins spectroscopy and photosensitization in solns. and biol. membranes)

159855-86-3
159858-87-4
Role: BAC (Biological activity or effector, except adverse); THU (Therapeutic use); BIOL (Biological study);
USES (Uses)
(sapphyrins spectroscopy and photosensitization in solns, and biol. membranes)

7782-44-T, Oxygen, biological studies
Role: BAC (Biological activity or effector, except adverse); THU (Therapeutic use); BIOL (Biological study);
USES (Uses}

(singlet; sapphyrins spectroscopy and photosensitization in solns. and bicl. membranes)

Supplementary Terms
sapphyria photosensitization biol membrane

Figure 1.3 Sample record from CAPLUS. Copyright the American Chemical Society and
reproduced with permission.
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covered are available at http://www.cas.org/EO/caspat. html. While no single
database contains all the world’s scientific journal and patent literature, the
users of SciFinder Scholar may be very confident that in CAPLUS, they
are searching one of the world’s most comprehensive sources of scientific
information!

An example of the content of a single record is shown in Figure 1.3.
After the title and bibliographic information, the records contain the abstract,
followed by the indexing. Titles and abstracts are usually those written by
authors, although in some cases (most notably for patents) the titles and

" abstracts may be rewritten by indexers to better reflect the technical aspects

of the original article.

One of the greatest benefits of searching databases is that users may take
advantage of the indexing added by the database producer. The advantages
of indexing are many, including inter alia:

o systematic terminology so that the different terms used by authors to cover
a particular topic may effectively be searched under a consistent term
for that topic. In this way, use of a few index terms will produce more
comprehensive answer sets; "

e precise entries into topics, since often the database producer will add the
index term only if it relates to a focus of the original research; and

o additional entries to the record, for example, not only does the systematic
indexing of chemical substances enable precision searches to be accom-
plished but also important substances mentioned in the article will be
entered in the indexing even though no mention of them may be made in
the title or abstract written by the author.

Most database producers also arrange their indexing in a hierarchy, sp that
searchers may easily go from one index term to terms that more broadly, or
more precisely, describe the topic. The CAS hierarchy of terms is included
in the CA Lexicon®, and part of the lexicon for the Staphylococcus genus is
shown in Figure 1.4. At this stage, it helps if SciFinder Scholar users note
that in some on-line systems, searches for the Staphylococcus genus may
be conducted more generally through successive levels from Bacillaceae, to
gram-positive bacteria, to Bacteria. Alternatively, the searcher may search
more specifically through individual species such as Staphylococcus aureus
and Staphylococcus capitis. However, searching with the aid of a thesaurus
is quite specialized and although at present SciFinder Scholar does not
automatically search hierarchies, it does have a number of ways to take
advantage of index terms.
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=> E STAPHYLOCOCCUS/CT+ALL

El 11126 BT4 Bacteria (Eubacteria)/CT
E2 1043 BT3 Gram-positive bacteria (Firmicutes) /CT
E3 0 BT2 Low G+C gram-positive bacteria/CT
E4 &6 BT1 Bacillaceae/CT
ES 6115 --» staphylococcus/CT
HN Valid heading during volume 66 (1967)to present.
E6 UF staphylococci/CT
E7 UF  Staphylococcosis/CT
E8 17 NT: Coagulase-negative Staphyleococcus/CT
=9 7 NT1 Feptococcus saccharolyticus/CT
E10 0 NT1 Staphylococcus afermentans/CT
E11 4 NT1 Staphylococcus arlettae/CT
El2 0 NT1 Staphylococcus auranticus/CT
E13 16322 NT1 Staphylococcus aureus/CT
14 1 NT2 Staphylococcus aureus altilis/CT
ElS 7 NT2 Staphylococcus aureus anaerobius/CT
El6 6 NT2 Staphylococcus aureus aureua/CT
E17 1 NT2 Staphylococcus aureus gallinae/CT
El8 3 NT2 Staphylococcus aureus hemolyticus/CT
E19 17 NT: Staphylococeus auricularis/CT
E20 75 NT1 Staphylococcus capitis/CT
E21 3 NT2 Staphylococcua capitis capitis/CT
E22 3 NT2 Staphylococcus capitis ureolyticus/CT
E23 18 NT1 Staphylococcus caprae/CT
E24 215 NT1 Staphylococcus carnosus/CT
E25 1 NT2 Staphyloccccug carnosus utilis/CT

Figure 1.4 Example of the CA Lexicon in the CAPLUS file on STN for the index heading
Staphylococcus. The lexicon gives broader terms (BT), and narrower terms (NT) in the
hierarchy, and the number of records in the database for the specific index terms. (Note: only
the first 25 of the 80 hierarchical terms are shown here.) Copyright the American Chemical
Society and reproduced with permission.

CAS indexing appears in three main parts. First the database is divided
into 80 sections (http.//www.cas.org/PRINTED/sects. html) and each record
is given the section and subsection number that is considered to be most
relevant to the overall content of the article. For the record in Figure 1.3, the
Section Code is 8-3 (Radiation Biochemistry). These broad section codes may
be useful for the refinement of answer sets, and the analysis and refinement
by section codes are discussed in Chapter 2, Section 2.5.4.

The main CAS indexing, which immediately follows the listing of the
section codes, consists of index headings and CAS Registry Numbers,
and each of these has text-modifying phrases (which are included in
parentheses). :

Although a full list of indexing terms is available and the information
processionals need to understand all the levels of indexing to achieve
optimal searches through on-line networks, it helps if SciFinder Scholar
users understand only some basic principles.
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1.5.1 Index Terms: Subjects and Animal, Plant, and
Microorganism Species

More than 25 000 subject index terms for subjects are used, and relevant terms
are entered in records in which a major aspect of the original article relates to
the CAS index policy for this term. In Figure 1.3, the five subject index terms
are cell membrane; laser radiation; membrane, biological; photodynamic
action; and photosensitizers. The CAS also systematically enters names of
species when the original article describes something new about the species.

More than 120000 species’ names are used, and, for example, the species’

index term listed in Figure 1.3 is Staphylococcus aureus.

Analysis of answers by index terms is easily achieved in SciFinder
Scholar and offers another important option for the refinement of answers
(Chapter 2, Section 2.5.4). The searcher need not know the indexing in
advance, as Scholar displays the indexing in a graphical format once initial
answers have been obtained. Remember that index terms are systematic
entries that may be used to help obtain more precise answers or to.help
with identifying terms to entér into search queries; so, part of the ‘scientific
experiment’ involved with searching for information requires careful scrutiny
of indexing.

t 1.5.2 Index Terms: Substance Class Headings

The CAS has defined many substance class headings and these are entered
when the original article describes something new about the substance class
or about a number of specific substances that are described by this class.
For example, if reactions of a variety of individual alkenes are mentioned
in the original text, the substance class heading ‘Alkenes’ will be used. (In
Figure 1.3, the substance class heading ‘Porphyrins’ is used.)

Substance class headings always have additional levels of indexing through

£ . CAS Roles (see Section 1.5.4), and in Figure 1.3, the CAS Roles, namely,

BAC, THU, BIOL, and USES are added to the heading ‘Porphyrins’ to

j;_- indicate more precisely the aspect of research on porphyrins that is included
b in the onginal article.

1.5.3 Index Terms: Substances

’.::5 The CAS Registry Numbers underpin the CAS Registry System, and the
. only complete source of CAS Registry Numbers is the REGISTRY database

Section 1.7), which may be searched in SciFinder Scholar in a number of

~ ways (Chapter 3). Each unique substance is given a unique CAS Registry
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Number and when something new is reported on the substance in the original
article, the CAS Registry Number is added as an index term in the database
record. Not every substance in the original article is indexed and indeed some
key CAS indexing policies relating to substances are indicated in Table 1.3.

Table 1.3 Some indexing policies for substances in CAPLUS

Indexing policy

Example

Implications

The CAS Registry
Number is indexed only
if something new is
reported for the
substance in the
original article

Particularly, in the introduction

section, many original articles
may summarize previously
known information.
However, unless something
new is reported for the
substance, the CAS Registry
Number will not be indexed

The substance is indexed  For example, the CAS Registry

as precisely as possible

Since 1985, if a simple
name for the substance
is given by the author, it
may be included after
the CAS Registry
Number, although no
attempts are made to
apply systematic
nomenclature

Number for morphine will be
listed if the original article
refers to morphine, but the
CAS Registry Number for
morphine sulfate will be
listed if the article refers to
the sulfate. Similarly, the
CAS Registry Number for
potassium will be listed if the
article refers to potassium
(c.g. potassium levels in
blood), but for potassium ion
if the article refers to Kt

For example, ‘oxygen’ is added
after the CAS Registry
Number 7782-44-7 in
Figure 1.3, but the other CAS
Registry Numbers refer to
substances with complex
names and no name term is
added

At times, it may be advisable

to search for some
common names of
substances as well as for
the CAS Registry Numbers

In some cases, a few CAS
Registry Numbers (e.g. the
parent base and all its salts)
may be needed to cover a
‘substance’

CAS Registry Numbers
should nearly always be
used in search terms for
substances

If the original report refers For example, the substance class General information on

to a number of
substances of a certain
class, then the
substance class heading
also is indexed

heading ‘Porphyrins’ is used
in Figure 1.3

substance classes may be
searched effectively
through the substance class
index headings
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CAS Registry Numbers are precise and comprehensive search terms for
substances and should nearly always be included in the search for substances.
Search results should always be checked to see that the CAS Registry Number
has been used.

The four CAS Registry Numbers in Figure 1.3 are 158012-18-1, 159858-
86-3, 159858-87-4, and 7782-44-7, but only the last one has a nomenclature
term. It is thus apparent that only searches using the first three registry
numbers will retrieve the substances indexed in this record, which clearly

has important information relating to these substances!

1.5.4 Index Terms: CAS Roles

All CAS Registry Numbers and substance class headings are followed by
CAS Roles (for the list of roles, see Appendix 2). Roles have been assigned
by the indexers since October 1994, while roles in the records in CAPLUS
before that time have been assigned ‘algorithmically’. That is, the roles
have been assigned by computer-based searches that involved combinations
of searches in section codes, controlled terms, and keywords. Note that
searching with CAS Roles is a precision tool and is very useful for focusing
on specific studies, particularly when large numbers of records occur for
individual substances. The use of CAS Roles in searching through SciFinder

" Scholar is described in Chapter 5, Section 5.2.

1.5.5 Index Entries: Text-Modifying Phrases

Text-modifying phrases are terms in parentheses that follow the index
headings or CAS Registry Numbers. They are often terms from the original
article that relate most directly to the index heading, so may be considered
as author-related terms that qualify the index heading. The inclusion of these
terms is significant since one of the features of SciFinder Scholar is that,
inter alia, the user may choose answers in which the concepts searched
are ‘closely associated’. In general, SciFinder Scholar defines terms to be
‘closely associated’ when they appear in the title, in a single sentence in the
abstract, or within a single index term and its text-modifying phrase. The
assumption is that terms that are ‘closely associated’ (rather than anywhere in
the reference) are more directly related, and so the inclusion of text-modifying
phrases within the index heading provides an important level of precision in
the choice of answer sets.

In cases in which text-modifying phrases are common to a number of index
headings, the index headings -are grouped and the single text-modifying
phrase is applied. So, in Figure 1.3, the text-modifying phrase ‘(sapphyrins
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spectroscopy and photosensitization in solns. and biol. membranes)’ relates
to (i.e. is ‘closely associated’ with) each of the six index headings before it.

1.5.6 Index Entries: Subheadings

The first part of the text-modifying phrase may contain a subheading. For
example, in Figure 1.3, the entries ‘Porphyrins, sapphyrins® and ‘Oxygen,
singlet’ appear. At present, it is sufficient simply to note that these are
subheadings, although as further functionality is introduced into SciFinder
Scholar, these subheadings may become significant as they form part of the
index hierarchy.

Sometimes, there may be a number of subheadings and users initially may
not completely understand the entry. Since subheadings are entered first in
the text-modifying phrase, it may be necessary to read the sentence in a
different way. So, the entry:

1T 7782-44-7, Oxygen, biological studies

RL: BIOL (Biological study)

(singlet, formation of, porphyrins photosensitization of, after laser irradn.
in aq. and alc. solns.)

is to be ‘read’ as ‘formation of singlet oxygen by porphyrin photosensitization
after laser irradiation in aqueous and alcoholic solutions’.

1.5.7 Index Entries: Supplementary Terms

Supplementary terms are natural language words or phrases that are entered
by the indexers to provide key additional information about the content of the
document. Generally, they relate to the authors’ terminology, and although
they are not controlled vocabulary terms, they may be particularly useful for
refining answer sets (see Chapter 2, Section 2.54).

In a manner somewhat similar to that in which text-modifying phrases
are often author-related terms that expand on the index term, supplementary
terms may be considered as index-related terms that expand on the terms
used by the authors in titles. So, supplementary terms and terms in titles are
relatively precise terms.

A supplementary term in Figure 1.3 is ‘biol’ and, indeed, it is noted | -f'

that throughout Figure 1.3, there are a number of abbreviated terms. It is
very important to search for abbreviations, but as discussed in Chapter 2,
Section 2.3.2, SciFinder Scholar automatically searches for the abbreviations
when the corresponding full term is entered in the search!
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Indexing is subject to a number of policies, and users may learn basic
policies simply by looking at and interpreting records. What is important
to realize is that the records are written in part by authors and in part by
indexers, and the search strategies should take advantage of both the parts.
The implications of this are discussed in Chapter 2.

1.6 NLM Bibliographic Database (MEDLINE®)

" The MEDLINE database contains more than 12 million references to journal

articles in life sciences with a concentration on biomedicine. It covers 4300
journals published since 1958 (http.//www.nlm.nih.gov/pubs/factsheets/jsel.
html) and is updated four times a week. A Fact Sheet, which summarizes
the content of the database, is available at htep://www.nim.nih.gov/pubs/
factsheets/medline html. .

An example of the content of a single record is shown in Figure 1.5.
After the title and the bibliographic information, most records contain
the abstract as presented in the original article. Next follows the index-
ing. A key to indexing in MEDLINE is the Medical Subject Headings
(MeSH®), which is outlined in another Fact Sheet — Attp:/www.nlm.nih.

. gov/pubs/factsheets/mesh.html. There are more than 19000 main headings

that are constructed into a thesaurus that links broader, narrower, and related
terms in the hierarchy.

The structure of the thesaurus is detailed elsewhere — hup://www.nim.nih.
gov/mesh — and the full thesaurus may be downloaded from http://www.nim.
nih.gov/mesh/filelist. html. However, a quick appreciation of what is involved
may be seen through Figure 1.6, which shows the thesaurus for the main
heading ‘Staphylococcus’ in MEDLINE on the STN network. In particular,
note the BT at different hierarchical levels (Broader Term 1 Micrococ-

'. b caceae, Broader Term 2 gram-positive Cocci etc.), the NT (Staphylococcus

aureus and Staphylococcus epidermidis), and the definition of the main
heading.

SciFinder Scholar currently does not allow searches based on MEDLINE
thesaurus capabilities, but scientists may download the thesaurus and use it
as a guide for searching broader or narrower terms. Certainly, MeSH?® terms
provide important entries into related documents, and experienced usérs of
SciFinder Scholar will get enhanced recall if they are familiar with the terms

~ related to their research area.

In a manner similar to the way CAS Roles qualify the CAS Registry

- Numbers and substance index headings in CAPLUS, most index terms in
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Bibliographic Information

Speetroscopy and photosensitization of sapphyrins in solutions and hiological membranes. Roitman L;
Ehrenberg B; Nitzan Y; Kral V; Sessler J L Department of Physics, Bar [lan University, Ramat-Gan, Isracl.
PHOTOCHEMISTRY AND PHOTOBIOLOGY (1994 Nov), 60(5), 421-6. Joumal code: P69. ISSN:0031.
8655. United States Journal; Article; (JOURNAL ARTICLE) written in English. AN 95098893 MEDLINE

Abstract

A spectroscopic and photophysicat study of three new sapphyrin molecules is presented. The sapphyrin backbone
that was derivatized 1o make them water soluble possesses an absorption band around 700 nm, a desired property
for biological photosensitization. We studied the absorption and fluorescence spectra, from which evidence for
aggregation in solvents of different polarities was obtained. The extent of aggregation is correlated with the nature
of the attached moiety, The absolute quantum yields of singiet oxygen production were measured, with 1,3-
dipheny! isobenzofuran as a model target, and were 0.13-0.18 in ethanol. The binding constants to liposomes and
o cells were determined spectroscopically and were found to corespond to the hydrophobicities of the
compounds, with an additional effect, ascribed to the sugar moiety, which was found in the case of cne of the
sapphyrins. The efficiency of phatodamage to Staphylococcus aureus by sapphyrins and hemateporphyrin was
equivalent, on the basis of cells kiiled per microgeam of sensitizer in the incubation mixture.

Controlled Terms
Check Tags: Suppert, Non-U.S. Gov't; Support, U.S. Gov't, BH.S.

Escherichia coli: ME, metabolism
*Liposomes

Oxygen

*Photosensitizing Agents: CH, chemistry
Photosensitizing Agents: ME, metabolism
*Porphyrins: CH, chemistry

Porphyrins: ME, metabolism

Solutions

Spectrometry, Fluorescence
Spectrophotometry, Ultraviolet
Staphylococcus aureus: ME, metabolism

Registry Numbers
17778-80-2 (singlet oxygen)
7782-44-7 (Oxygen)

Chemical Names

0 {Liposomes)

0 (Photosensitizing Agents)
0 (Porphyrins)

0 (Solutions)

Figure 1.5 Sample record from MEDLINE.

MEDLINE are qualified, and the qualifiers present in records for the heading
‘Staphylococcus’ are given in the AQ field in Figure 1.6. A full list of
allowable qualifiers is available at http://www.nlm.nih. gov/mesh/topcat.html,
although to assist users the qualifiers and the acronym are always present
in the actual database record. For example, in Figure 1.5, the heading
‘Photosensitizing . Agents’ is qualified both by CH (chemistry) and ME
(metabolism).

In addition to the index headings and allowable qualifiers, the indexers
add an asterisk (*) to those index headings considered to be key terms
related to the article. Records in MEDLINE also may contain CAS Registry
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=> B STAPHYLOCOCCUS/CT+ALL

El 0 BTS B Organisms/CT
E2 50112 BT4 Bacteria/CT
E3 3568 BT3 Gram-Positive Bacteria/CT -
E4 430 BT2 Gram-Positive Cocci/CT
ES 201 BT1 Micrococcaceae/CT
E6 16866 RS Staphylococeus/CT
E7 37865 MN B3.510.400.500.846./CT
DC an INDEX MEDICUS major descriptor

NCTE A genus of gram-positive,facultatively anaerobic, coccoid
bacteria. Its organisms cccur singly, in pairs, and in tetrads and
characteristically divlde in more than cne plane to form irregular
clusters. Natural populaticns of Staphylccoccus are membranes of
warm-blooded animals. Some species are oppertunistic pathogens of
humans and animals.
INDX infection = STAPH INFECTIONS on data form;
staphylococcal clumping factor = COAGULASE (see X refa there);
DF: STAFH
AD CH ¢L CY DE EN GD GE IM IF ME PH PY RE UL VI
MHTH NLM 1966

E8 0 uF STAPH/CT
E9 19955 NT1 Staphyloceccus aureus/CT
E10 2714 NT1 Staphylococcus epidermidis/CT

Figure 1.6 Example of the thesaurus in the MEDLINE file on STN. The thesaurus gives
broader terms (BT), narrower terms (NT), a definition for the term (NOTE), the allowed

. qualifiers (AQ), and used for terms (UF), and thus suggests many search opportunities.

Numbers, chemical names, and chemical terms. Note that the CAS Registry
Numbers in Figure 1.5 do not correspond exactly with those used for the same
original article in CAPLUS (Figure 1.3), but this simply reflects the different
indexing policies of the two organizations. Although CAPLUS contains more
than 33 million CAS Registry Numbers, only slightly more than 56 000 of
these have listings in MEDLINE. The implications of this are discussed in
Chapter 5, Section 5.2. :

This section is intended to give searchers just an outline of MEDLINE
indexing and to point to additional resources that may help those who wish
to use SciFinder Scholar at a very advanced level. In summary, it is generally
sufficient for users to understand that an index entry:

*Photosensitizing Agents: CH, chemistry

indicates that the MeSH® heading is ‘Photosensitizing Agents’, the * indicates
a key heading for the record, and ‘CH, chemistry’ is a qualifier that more
specifically links the nature of the research to the MeSH® heading.
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1.7 CAS Substance Database (REGISTRY)

While bibliographic databases have text from authors and indexers, chemical
substance and chemical reaction databases are produced entirely by indexers.
Consequently, it helps if searchers understand the index policies that have
been applied, and some of these are discussed below (and in more detail in
Chapters 3 and 6).

Up-to-date information on REGISTRY is available from htp.//www.cas.
org/casdb.html. The database currently contains more than 47 million
substance records, which include over 21 million organic and inorganic sub-
stances and over 26 million sequences. An example of a record in SciFinder
Scholar is shown in Figure 1.7.

After the CAS Registry Number, the current CAS systematic name is
given, followed by former CAS names, common usage names, and trade
names. These complete names may be searched through SciFinder Scholar
(see Chapter 3, Section 3.6 and Chapter 5, Section 5.2). The print version of
Chemical Abstracts is indexed in five-year collective indexes and the terms
9CI and 8CI in the name fields in Figure 1.7 refer to the ninth and eighth
Collective Index, respectively. They are of no significance with respect to
search strategies.

Most substance records in REGISTRY list files on the STN network that
contain the CAS Registry Number for the substance, and at times, these
specific databases may yield additional information. The files automatically
included in SciFinder Scholar are CAPLUS (the CAS bibliographic database),
CASREACT (the CAS chemical reaction database), CHEMCATS (the CAS
commercial substances database), CHEMLIST (the CAS regulated chemicals
database), and MEDLINE (the NLM bibliographic database). When the
substance is commercially available or is included in the regulated chemicals
list, the SciFinder Scholar record for the substance contains a link to the
record in the appropriate database.

The indexing of substances is subject to a number of issues, which
may apply either to the class of substance (e.g. salts, polymers, alloys,
mixtures) or to the nature of the bonding in the molecule (e.g. issues
such as resonance, o- and m-bonding need to be addressed). SciFinder
Scholar automatically handles most of these issues, although there are many
complications and the user is well advised to study the basic aspects of the
indexing of substances. With the aid of examples, Appendix 5 explains the
most commonly encountered issues.

What is SciFinder Scholar? 19

Registry Number: 68-26-8

CA Index Name: Retinol (9CI)

Other Names! Retinol, ali-trans- (8CI); (all—E)-3,7—Dimcthy1—9-(2,6,6-trimethyl-
1-cyclohexen-1-y1)-2,4,6,8nonatetraen-1-ol; B-Retinol; 2.4,6,8-
Nonatetraen-1-0l, 3,7-dimethyl-9-(2,6,6-trimethyl-1 -cyclohexen-
1-y1}-, (all-E)-; A-Mulsal; A-Vi-Pel: Acon; Afaxin; Agiolan;
Agoncal; Alcovit A; all-trans-Retinol; all-trans-Retiny! alcohol;
all-trans-Vitamin A; all-trans-Vitamin A alcohol; all-trans-Vitamin
Al; Alphalin; Alphasterol;. . ... (additional names follow)

Formula: C20H300

STN Files: CAPLUS, AGRICOLA, ANABSTR, BEILSTEIN, BIOBUSI-
NESS, BIOSIS, BIOTEHNO, CA, CABA, CAOLD, CASREACT,
CENB, CEN, CHEMCATS, CHEMINFORMRX, CHEMLIST,
CIN, CSCHEM, CSNB, DDFU, DETHERM, DRUGU, EMBASE,
GMELIN, HSDB, IFICDB, IFIPAT, IFIUDR, IPA, MRCK,
MSDS-OHS, NAPRALERT, NIOSHTIC, PHAR, PIRA, PROMT,
RTECS, SPECINFQ, TOXLINE, TOXLIT, ULIDAT, USAN,
USPATFULL, VETU

{Additional Information is available through STN International. Contact your informa-

tion specialist, a local CAS representative, or the CAS Help Desk for Assistance)

Deleted Registry 13123-33-6, 17104-91-5, 5975-23-7

Number(s):
Double bond geometry as shown.
Me Me Me
AL LA o
Me
Me

Commercial Sources
Regulated Chemicals Listing
~5732 References

Figure 1.7 Sample record from REGISTRY. (Note: only some of the alternative names
are given in this display.) Copyright the American Chemical Society and reproduced with
permission.

1.8 CAS Regulatory Information Database
(CHEMLIST®)

In order for national authorities to have a mechanism to regulate trade
in chemicals, many countries require companies to register the substances
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Accession Number: 323 CHEMLIST

CAS Registry Number: 68-26-8

Chemical Name

Retinct (English, French, German, Spanish} (TSCA, DSL, EINECS, AICS)

Vitamin A (ENCS)

Vitamin A aleohol (ENCS)

(all-E)-3,7-Dimethyl-9-(2,6,6-trimethyt- 1 -cyclohexene-1-y1)-2,4,6,8-nenatetraen- 1-ol {ECL)
(all-E)-3,7-Dimethyl-9-(2,6,6-trimethyt- 1-cyclohexen-1-y1)-2,4,6,8-nonatetraen-1-0]
B-Retinol

2.4.6.8-Nonatetraen- 1-ol, 3,7-dimethyl-2-(2,6,6-trimethyl- 1-cyclohexen-1-y1)-, (all-E)-
A-Mulsal ....

File Segment
AUSTRALIA: AICS; CANADA: DSL: EEC: EINECS; JAPAN: ENCS; KOREA: ECL; USA: FDA, STATE,
TSCA

Confidentiality Status
Public

Regulatory List Number
EINECS No.: 200-683-7
ENCS No.: 9-1029; 9-1053
ECL Serial No.: KE-131884

Inventory Status

On TSCA Inventory January 2000 Inventory Tape.

On DSL Supplement to Canada Gazeste, Part [, January 26, 1991.

On EINECS Annex 10 Official Journal of the European Communities, 15 June 1990,

On ENCS Japanese Gazette. Contained within class: Low Molecular Carbo-monocyclic
Organic Compounds.

On AICS Australian Inventory of Chemical Substances, June 1996 Ed.

FDA Priority-Based Assessment of Food Additives

FDA Priority-Based Assessment of Food Additives

Priority-Based Assessment of Food Additives (PAFA) File, FDA Center for Food Safety and Applied Nutrition
(CFSAN) (1998) }

Listed Name(s): Vitamin A

==== Miscellaneous Regulations ====

Hazard, Toxicology, and Use Information
Hazard, Toxicology, and Use Information
Human Data

Mutation data

Reproductive Effect {RTECS)

=== 1. §. State Regulations ====

Massachusetts Right-to-Know

Massachusetts Right-to-Know

Massachusetts Substance List for Right-to Know Law {11 Apr 94); General Law C.111F, Chapter 30A (28 Jun
84); 105 CMR §70.000, Appendix A

Listed Name(s): Vitamin A

Figure 1.8 Sample record from CHEMLIST. Copyright the American Chemical Society
and reproduced with permission.
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before their manufacture or distribution. Such inventories are essential, for
example, for the monitoring of illegal substances and for keeping track (?f
environmental issues relating to chemicals. The primary reference point in
these national inventories is the CAS Registry Number.

The CAS has built a database of regulated chemical substances from
a number of national and international chemical inventories and reg-
ulatory lists. The database contains more than 230000 chemical sub-
stances and is updated weekly. Details of the content are available at
http://www.cas.org/CASFILES/chemlist.html and a typical record is shown
in Figure 1.8.

It is neither possible nor necessary to search directly in CHEMLIST with
SciFinder Scholar. Instead, the user first needs to find the chemical substance
and then click on the link labeled ‘Regulated Chemicals Listing’. In general,
the staff and students at universities are not involved in registering chem-
icals-with national authorities, although safe laboratory practices apply to
university laboratories and the regulated substance database gives important
references to legal requirements and safety issues.

1.9 CAS Chemical Catalog Database (CHEMCATS®)

The CAS chemical catalog database http.//www.cas. org/CASFILES/
chemeats.html contains more than 5 million records from approximately §60
suppliers and 790 catalogs. Each record contains the catalog information
for the substance (e.g. chemical and trade names, the company names and
addresses) and the supplier information (e.g. pricing terms) and an example
is shown in Figure 1.9.

Again, it is neither possible nor necessary to search directly in CHEM-
CATS. Instead, the strategy is to find the substance first. When a substarlnce
appears in one of the chemical catalogs, a link is provided (e.g. the lmk
‘Commercial Sources’ in Figure 1.7) to the chemical catalog database and it
is easy for the user to scroll through the company information to identify the
local supplier,

1.10 CAS Chemical Reaction Database (CASREACT®)

The reaction database contains over 6 million reactions selected from
journal articles since 1907—http://ww.cas.org/CASFILES/casreact.html.
A typical example in SciFinder Scholar is shown in Figure 1.10. In ‘the
reaction database, all the atoms and bonds are correlated between starting
material and product, and bonds being formed or broken are tagged; howev@l’,
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Catalog Name:
Publication Date:
Order Number:
Chemical Name:
Synonym:

Pricing:

Company Info:

Company Info:

Registry Number:

(Included also is information from other offices worldwide)

SIGMA

25 Feb 2000

R7632

all trans-Retinol

Vitamin A

68-26-8
Me

Me
E E
R e e ™R OH
Me

Quantity: 1 25 MG, Price: inquire
Quantity: 1 100 MG, Price: inquire
Quantity: 1 250 MG, Price: inquire
Quantity: 1 500 MGG, Price: inquire
Quantity: 1 1 G, Price: inquire
Notes: 1999

SIGMA

P O Box 14508

St. Louis, MO, 63178-9916 USA
Phone: 1 800 325 3010

314771 5750

Fax: 1 800 325 5052

314771 5757

Email: sigma(@sial.com

Web: http://www.sigma-aldrich.com
SIGMA-ALDRICH de Argentina, S.A.
Av. Pueyrredon 2446/50,Piso 5-B
Buenos Aires, 1119 Argentina
Phone: 54 1 807 0321

Fax: 54 1 807 0346

Email; resjr@compuserv.com

Figure 1.9 Sample record from CHEMCATS. Copyright the American Chemical Society
and reproduced with permission.

these details are not seen in the reaction diagram as shown (Figure 1.10). This
enables precise reactions to be retrieved easily, and this is important since the
scientist may not only wish to know that a substance has been prepared but
may also wish to know the preparations involving the formation of specific

bonds.
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Me HO. Me OH
' O\Si . Bu-t
/ A
Me Me Me Me
Me
stereoisomers tlm, TiCl3, Et,O,
THF
Me
Me
QO Bu-t
2N TN TN ~si”
/ LY
Me Me Me Me Me
85%
Reference: J. Org. Chem,, 54(11), 2620-8; 1589
6 additional hit reactions in document {click microscope to view) .

Figure 1.10  Sample record from CASREACT. Copyright the American Chemical Society
and reproduced with permission,

It is helpful to appreciate that only key or representative new reactions
from the original documents are fully indexed and that the database includes
data from 1907. Even so, it is one of the world’s premier reaction databases
and generally produces many more relevant answers than alternative desktop
reaction databases. SciFinder Scholar offers a number of other options
for searching for chemical reactions, and further details are discussed in
Chapter 6.

1.11 Exercises

1.1 Spot the difference! In Figures 1.3 and 1.5, what differences are there
in the:

(a) bibliographic parts of the records;
(b) abstract;
(¢) subject indexing; and

(d) substance indexing.
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1.2

1.3
1.4

1.5

1.6

1.7

1.8

1.9
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Why is the substance 1,3-diphenylisobenzofuran not mentioned in the
indexing in Figures 1.3 and 1.5, even though it is in the abstract? What
are the implications?

Which part of the record in Figure 1.3 is written by the indexer?

What policies do authors apply when writing titles and abstracts, and
what should authors be keeping in mind when they write these sections?

Discuss the advantages and disadvantages of searching those parts of
the records written by:

(a) the author;
(b) the indexer.

Figure 1.3 contains four CAS Registry Numbers, but only one has a
name associated. Why do CAS use Registry Numbers as index entries
for substances and what are the implications of this for the searcher?

On the basis of the information in Figures 1.3 and 1.5, what search
terms would be needed to find all records that:

(i) contained the concept photosensitization;
(ii) are written by Jonathan L. Sessler;
(i) are listed for Bar Ilan University; and

(iv) involve the substance singlet oxygen.

(HINT: To answer this question, it is sufficient to write down the actual
terms that are in the records.)

One of the search options in SciFinder Scholar is to restrict entries to
those where the search terms are ‘closely associated” (which usually
means just within the title, within one sentence in the abstract, or within
the one index term including its text-modifying phrase). While each
of the following words appear somewhere in the record in Figure 1.3,
which combinations of any two terms appear only ‘closely associated’?
What are the implications for the searcher?

sapphyrins porphyrins singlet oxygen
photosensitization laser radiation Staphylococcus aureus
hematoporphyrin 7782-44-7

The CAS Registry Number for hematoporphyrin is 14459-29-1. The
word hematoporphyrin is in the abstract in Figures 1.3 and 1.5, but the
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1.10

CAS Registry Number is not indexed. Why is this so, and what are the
implications for searches on the substance?

In Figure 1.7, the substance ‘retinol’ lists a number of STN files in
which the CAS Registry Number appears but MEDLINE does not
appear. Since retinol is an important substance involved with the
chemistry of vision, is it not surprising that the CAS Registry Number
68-26-8 is not in MEDLINE? What is the ‘problem’ here? (HINT:
unless you already have good knowledge of the science and of the
databases, you will not be able to answer this question at this stage!
However, when you logen to SciFinder Scholar, you may wish to find
the CAS Registry Numbers 68-26-8 and 11103-57-4 and then think
about what is happening!)



Chapter 2
Explore by Research Topic

2.1 Introduction

Information on topics is obtained through the CAPLUS and the MEDLINE
databascs. First the searcher clicks Explore by Research Topic (Figure 2.1),
then enters the query (Figure 2.2), and a list of topic candidates is obtained
(Figure 2.3).

Next, the user may go back to enter another phrase ormay proceed to choose
the appropriate candidates, in which case, the reference screen (Figure 2.4)
is obtained. From this point, the user has many options, but a next step may
be to click the microscope adjacent to the record of interest. Information
of the type given in Figures 1.3 and 1.5 is displayed, and depending on the
availability in the user’s institution, the full text document may immediately
be recalled.

None of this requires any knowledge of how the search was performed
or of the databases, and very often, good answers are obtained immedi-
ately with minimum effort. SciFinder Scholar is extremely easy to use
at the basic level, and the scientist should always remember that some
of the best results in science come from the simplest experiments. S0,
a searcher who is unsure of how to approach a problem should just try
something!

However, how does SciFinder Scholar convert the initial query to concepts
(i.e. what is ‘behind the scenes’ in going from Figure 2.2 to Figure 2.37)
and what has been searched to give the number of candidates? What are the
issues in the choice of the appropriate candidates from the list (Figure 2.3)
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Select One:

i Chemical Substance or Readigh

Find a substance or reaction and ratrieve corresponding literature.

w—] Research Topic
Find literature relevant 1o a topic of interest.

. Author Name
Find literature written by a apecific author.

na Document Identifiar
Find literature by documant ids such as CA abstract number or patent number.

ﬁﬁﬁ Company Name / Organization
Find literature from a specific organization.

Browse Table of Contents

Scah table of contents of my favarite journals.

Figure 2.1 The initial explore screen in SciFinder Scholar offers many ways to commence
the search. {The initial screen for SciFinder is shown in Figure 4.13.) SciFinder Scholar
screens are reproduced with permission of the Chemical Abstracts Service, a division of the
American Chernical Society.

Explore by Research Topic

Describe your topic using a phrase.

] am interested in:

[ INHIBITION OF HiY REPLICATION IN HUMANS

Examples:
The effect of antibiotic residues on dairy products
Photocyanation of aromatic compounds
Hydrocarbon-water emulsions as fusls

oK Cancel

Figure 2.2 Explore by Research Topic screen, Terms are entered, preferably with prepo-
sitions between the key concepts. SciFinder Scholar screens are reproduced with permission
of the Chemical Abstracts Service, a division of the American Chemical Society.
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Topic Candulates M= &
Eile Edit Task Tgols Heip i

Select the candidates of interest:

2904 references were found containing all of the concapts "INHIBITION™, "HIV
REPLICATION" and "HUMANS™ clossly associated with one another. .

5465 references ware found where all of the concepts “INHIBITION", "HIV
REPLICATION" and "HUMANS™ ware present anywhera in the reference.

4789 references were found containing the two concepts “INHIBITION" and
"HIV REPLICATION" closely associated with one another.

5789 references were found whete the twe concepts "INHIBITION™ and “HIV
REPLICATION" were present anywhere in the reference.

230612 refererices were found containing the two concepts “tNHIBITION" and
"HUMANS" closely associated with one another.

§70591 references were found where the iwo concepts “INHIBITION" and
“HUMANS" were present anywhers in the reference.

5944 references were found containing the twa concepts "HIV REPLICATION"
and "HUMANS" closely assaciated with one another.

10622 references were found where the twe concepts "HIV REPLICATICN”
and "HUMANS" were presant anywhere in the reference.

[0 2336998 references were found containing the concejt "INHIBITION".
[J 11181 references were found contairing the concept "HIV REPLICATION".
[ 8817514 referances ware found camaining the concept "HUMANS". -

O oo oo o d

Get References Back

Candidates 1-11 of 14

Figure 2.3 List of candidates following entry of terms under Explore by Research Topic.
The concepts are identified in bold, and the number of records from the combinations of
the concepts are indicated. SciFinder Scholar screens are reproduced with permission of the
Chernical Abstracts Service, a division of the Ametican Chemical Society.

and which features from the reference screen (Figure 2.4) should be used and
when? Perhaps, most importantly, how may an understanding of these issues
help the scientist increase comprehensiveness and precision in answers and
assist in the production of creative solutions to complicated problems?

This chapter addresses these questions!

By default, Explore by Research Topic searches for terms in the title,
abstract, and index fields in both databases. Searches may be restricted
to CAPLUS by choosing only this option under the pull-down header
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Sebindern ichaolm

File Edt View Task Tgols Help

N Tatk| Park

[0 Stoddart, Cheryl A; Lisgler, Teri J.; Mammane, Fabrizio; Linguist-Stepps, Valerie D.;
Hayden, Matthew S.; Deeks, Stevan G; Grant, Roben M.; Clavel, Francois; McCune,

Joseph M. Impaired replicatien of prot inhibltor-resistant HIV-1 in human
thymus, Nat. Med. (N. Y., NY, U. 8) (2001), 7(), 712718, CODEN. NAMEFI
ISSN:1078-B956. AN 2001:435795 CAPLUS

[ Lisziewicz, Julianna. Vector with multiple target respense elemants affecting gene b
sxprassion for inhibitien of viral replication. US. (2001), 33pp,, Caont.-in-part of
U.S. Ser. No. 69,476. CODEN: USX¥AM US 62456550 B1 20010812 CAN 135:41842
AN 2001:427338 CAPLUS

[0 Okui, Mobuo; Kitamura, Yoshihiro; Kobayashi, Noriko; Sakuma, Ryuis, Ishikawa, Tetsuya;
Kitamura, Tadaichi. Viriontargeted viral Inactivation: New therapy sgainst viral
infection. Mol. Urol. (2001), 5(2), 59-66. CODEN: MOURFE IS8N:1091-5362. AN
2001:424457 CAPLUS

[0 Murray, Lesiey Jean; Plavec, lvan. Increased transyene expression in retroviral
vectors having scaffold attachment region {SAR) fram the human interfaron 8 gane.
PCT Int. Appl. {2001), 37 pp. CODEN: PDXXD2 WO 0140488 A1 20010607 CAN
136:41790 AN 2001:417169 CAPLUS

O Hassaine, Gharici; Courcoul, Marianne, Bessou, Gilles; Barthalay, Yves, Picard,
Christophe; Olive, Daniel; Collette, Yves; Vigne, Robert; Decroly, Etienne. The tyrosine
kinase hck is an inhibitor of HIV.1 replication counteracted by the viral vif protein.
J. Biol. Chem. (2001), 276(20), 16885-16893. CODEN: JBCHAI ISSN:0021-9256. CAN
135:136332 AN 2001:395116  CAPLUS

Analyze or Refine Refaranceil Get Related... l Back I

Refarences 14-18 of 2204

[ale] [mle] pele] Dale|

Figure 2.4 The initial reference screen gives bibliographic information and title. In the
default display, records from CAPLUS appear before records for MEDLINE, although
alternative orders may be chosen through View. Copyright the American Chemical Society
and reproduced with permission.

Databases before the search is conducted. Actually, there is little need to do
this since searching both databases takes advantage of the different indexing
and the different database coverage and thus increases recall.! Once the
answers have been obtained, the number of records in the different databases
may be determined (Section 2.5.4). It is far better to first see what each
database provides and then make a decision on how to proceed, rather than
to preempt a result in one database and potentially miss out on important
answers.

! Task package users of SciFinder sheuld note that searching MEDLINE in addition to CAPLUS involves an additional
0.5 task.
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2.2 How SciFinder Scholar Converts the Query to a
List of Candidates

SciFinder Scholar uses an algorithm that first identifies the individual concepts
(Section 2.3) through the prepositions and conjunctions entered in the query.
While the actual preposition (of, with, at, etc.) is of no significance, the
conjunction chosen (and, not, or) may be critical. Certain stop/controlled
words such as ‘the effect’, ‘information on’, and so forth are also used _to
identify concepts and may not be searched. Stop/controlied words may ea51.1y
be recognized as they are not included within the concepts shown in the list
of candidates.

2.2.1 Search Fields

Next, SciFinder Scholar searches for the concepts in the title, abstract, and
index fields and may produce answer candidates where all the concepts
are ‘closely associated” and ‘anywhere in the reference’. The entry ‘closely
associated’ usually means that all the concepts are in the title, in the
same sentence in the abstract or in a single index heading field (Chapter 1,
Section 1.5.5), while ‘anywhere in the reference’ means that the concepts
are present somewhere in the title, abstract, and index fields. The usual
assumption is that the closer the concepts are, the more directly related they
are, and so the former answer set may afford a greater level of precision.

2.2.2 Candidates

SciFinder Scholar may then display candidates where combinations of some
of the concepts are ‘closely associated” or ‘anywhere in the reference’, and
finally, displays the candidates that represent answers for the individual con-
cepts (Figure 2.3). The number of candidates displayed ultimately depends on
the number of concepts identified and whether or not conjunctions (Boolean
operators) have been included in the question. Some examples are displayed
in Table 2.1.

The first task is to look very carefully at the concepts that have been
identified in order to verify that the algorithm has been applied in the intended
manner. In the example chosen (Figure 2.3, and Entry 3 in Table 2.1), the
concepts identified are ‘inhibition’, ‘HIV replication’ and ‘human’, and the
result is a list of 11 candidates where the concepts are variously listed *closely
associated’ or ‘anywhere in the reference’.

However, if the question is asked in a slightly different way, different
concepts may be identified and different numbers of candidates may be
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Table 2.1 Examples of the number of candidates identified from different Explore entries

Entry Query: [ am Number of The concepts Number of
interested in concepts identified candidates
usnally listed
1 Inhibition of replication of 4 ‘Inhibition’, ‘HIV’, 26
HIV in humans ‘replication’,
‘humans’
2 Inhibition and replication 4 ‘Inhibition’, “HIV", 6
and HIV and humans ‘replication’,
‘*humans’
3 Inhibition of HIV 3 ‘Inhibition’, ‘HIV 11
replication in humans replication’,
‘humans’
4 Inhibition and HIV 3 ‘Inhibition’, ‘HIV 3
replication and humans replication’,
‘humans’
5 Inhibition of human HIV 2 ‘Inhibition’, ‘human 4
replication HIV replication’
6 Inhibition HIV replication 2 ‘Inhibition HIV', 3
humans ‘replication humans’

listed (Table 2.1). For example, because of the extra preposition in Entry 1
(Table 2.1), 4 concepts are identified and they and their various combinations
are listed as ‘closely associated’ or ‘anywhere in the reference’ to give
26 candidates. On the other hand, Entry 2 (Table 2.1) in which the terms
are connected with the ‘and’ conjunction has only six candidates. The
essential difference is that the use of ‘and’ here is strictly interpreted so that
the terms are identified only as ‘anywhere in the reference’; the ‘closely
associated’ candidates are not displayed. Other entries in Table 2.1 are
similarly explained, although if four terms are entered consecutively (Entry
6, Table 2.1), SciFinder Scholar automatically may break them into two
concepts. The reason is that it is not advisable to search for several words ina
single concept, and SciFinder Scholar tries to guide the user here by breaking
up several words (which are grouped together) into different ‘concepts’.
Conjunctions ‘and, not, or’ may be entered in the query but once again the
list of candidates needs to be studied carefully. Part of the issue here is that
it is better for the searchers to use ‘and’ and ‘or’ as precisely as possible.
However, in recognition that searchers may at times use ‘and’ when ‘or’ is
intended, SciFinder Scholar sometimes interprets the conjunction ‘and’ in the
more general sense. It all depends on the precise query. For example, although
many of the candidates listed after ‘I am interested in *‘treatment of HIV in
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men and women®’ ’ are similar to the candidates listed after ‘I am interested
in ““treatment of HIV in men or women’” * (i.e. ‘and’ is interpreted in part as
‘or’ — however, it is better to use ‘or’ rather than ‘and’ for synonyms), there
are some unique candidates in each set.

At ali times, care must be exercised in the use of the conjunction ‘not’ since
relevant records may be excluded. Indeed, in general, use of the word ‘not’
is not advised and it is preferable to use some of the alternative strategies
mentioned in this chapter to make answer sets more precise.

2.2.3 Notes on Terms Entered

There are a number of additional points to note. First, at times users enter
too many concepts, and more appropriate answer sets may be retrieved when
fewer concepts are employed. While all the concepts may be in the original
publication, the records being searched include only title, abstract, and index
entries in which all the concepts may not be mentioned. Through the display
of combinations of the concepts, SciFinder Scholar simply is guiding the
searcher, who, for example, in cases in which very few records mention all
the concepts, may instead be alerted and may choose candidates with fewer
concepts before exploring the question further.

Second, the inclusion of several prepositions (Entry 1, Table 2.1) produces
the greatest number of candidates, and these candidates will ultimately
include the options displayed in Entries 2 to 6 (Table 2.1). Having more
options is helpful since the user has a better idea beforehand of the types of
answer sets that may be of interest. However, if more than four concepts are
identified, SciFinder Scholar may faithfully carry out instructions, and the
lists may be tedious to work through (e.g. the permutations and combinations
of five concepts linked with prepositions gives 57 candidates).

Third, the number of records for the individual concepts at the bottom of
the list provides an important piece of information. For example, 2 search
‘] am interested in ‘‘removal of cyanide from wastewater from gold mine
tailings”’ " produces only one and seven records in which all the concepts
are ‘closely associated’ and ‘anywhere in the reference’, respectively. This
is clearly a very small number of hits for such a topic in a database that is
particularly strong in the area of mining and ore extraction. The problem is
evident when the number of hits for the individual concepts is examined, and
in this case, there are only just over 200 hits for ‘gold mine tailings’. So, this
concept needs redefining.

The issue is that when two or three words are within the same concept,
SciFinder Scholar will look for records containing all of them in the same
sentence, but there may be sentences that have just one of the words by itself
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or the word with quite different second (or third) words. So, while there are
just over 200 hits for the concept ‘gold mine tailings’, there are more than
3000 hits for the concept ‘gold mine’ and more than 180000 for the concept
‘gold’. This last answer set includes words such as ‘gold mine wastes’ and
‘gold processing plants’ that are clearly relevant to questions that concern
the removal of cyanide from wastewater in the gold industry. Accordingly, a
search ‘I am interested in ‘‘removal of cyanide from wastewater with gold™’
is better, and now more than 80 references contain all the four concepts
‘closely associated’.

In summary, the preferred option is to enter between two to five terms in
the initial query, to include prepositions between the concepts, and to avoid
too many words within a single ‘phrase’. Then, SciFinder Scholar suggests
more alternatives to the searcher, and indeed, the ability of SciFinder Scholar
to guide the searcher through prior alerting of alternatives is one of its greatest
benefits to facilitate the searching of topics.

2.3 The Identification and Meaning of Concepts

It is essential to check the list of candidates to verify that SciFinder Scholar
has identified the concepts as intended. With the possible exception of Entry
6, all the candidates in Table 2.1 are logical outcomes from the query. If the
working of the algorithm in Entry 6 causes difficulties, then it is a simple
matter to interpose a few prepositions or else restrict the consecutive terms
to less than four words. For example, ‘I am interested in ‘‘fourier transform
infrared spectroscopy’’* will produce two concepts (‘fourier transform’ and
‘infrared spectroscopy’), whereas ‘I am interested in ‘‘fourier transform
infrared’’ * produces a single concept that effectively has the same meaning.

However, at times, the concepts identified will not be as intended, in which
case, alternative entries need to be made under Explore by Research Tepic.
The most common problem lies with the issue of ‘distributed modifiers’,
that is, with different terms that qualify another term. For example, it is
perfectly acceptable to express in the English language, ‘I am interested in
liver or kidney diseases’, but since SciFinder Scholar uses the word ‘or’
to identify concepts, the concepts identified in this query are ‘liver’ and
‘kidney diseases’. The appropriate entry may thus be ‘I am interested in
“liver diseases or kidney diseases’’* where SciFinder Scholar identifies the
concepts ‘liver diseases’ and ‘kidney diseases’ as intended.

Depending on the original entry, there may be a few other reasons for the
algorithm not to interpret the query as intended. It is a simple matter to note
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the concepts that SciFinder Scholar identifies and to make logical revisions
to the original query where necessary.

The list of candidates (Figure 2.3) mentions ‘concepts’ that are determined
by SciFinder Scholar after the application of a number of rules.

2.3.1 Automatic Truncation

Truncation of search terms allows for the retrieval of words that contain a
common word fragment, and SciFinder Scholar applies truncation automati-
cally. This saves the user from having to think about truncation, but exactly
where to truncate is a tricky problem. Truncation too late may exclude
relevant terms, whereas truncation too early may retrieve irrelevant terms
that happen to contain the word fragment.

In order to determine how the automatic application of truncation has been
applied, it is necessary to look through the full records (hit terms in SciFinder
Scholar are highlighted in blue for easy identification). However, even from
the reference screen (Figure 2.4), it may be noted that SciFinder Scholar
has retrieved hits for ‘inhibitor’ as well as the term ‘inhibition’, which was
entered, and quick examination of other records reveals that “inhibiting’,
‘inhibit’, ‘inhibitors’, and so forth are hit terms.

In the great majority of cases, automatic truncation works very effectively.
However, if the answers include references in which the truncation does not
appear optimal, it may be better to work through answers manually or to use
analyze/refine options (Section 2.5.4) rather than make drastic decisions at
this stage.

It is not possible in this text to give examples that cover all the instances
that may be encountered, but as an example, a search for ‘tropical plants’
will produce hits for ‘tropical’ and ‘tropics’ as required. However, it will also
produce hits that contain ‘tropanes’ (a particular class of chemical substances
often found in plants). So, at this stage it is sufficient to remember that
truncation is a complex issue. The algorithm in SciFinder Scholar initially
favors comprehension over precision, since it is assumed that it is better to
allow users to make decisions themselves on relevancy of answers. It is better
to know what is present rather than not to know what may have been missed.

Solutions to issues relating to automatic truncation are discussed later.

2.3.2 Synonyms

While the original query inctuded only the term ‘HIV’, Figure 2.4 indicates
that ‘human immunodeficiency virus’ was included as a search term. This
occurs because within SciFinder Scholar is a very extemsive synonym
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dictionary, so that when a term is entered, SciFinder Scholar—predetermined
synonyms are additionally searched automatically. This dictionary usually
includes singulars and plurals, so generally it does not matter which form of
the word is entered in the query. The dictionary also allows for American
and English spelling, so the concept ‘flavour’ retrieves hits with ‘flavour’,
‘flavours’, ‘flavor’, and ‘flavors’.

It was noted in Figure 1.3 that CAS uses many standard abbreviations, and
the complete list of abbreviations is available at http:/www.cas. org/ONLINE/
standards.html. SciFinder Scholar automatically includes standard abbrevia-
tions where appropriate in the terms searched within the concept.

However, exactly what constitutes a ‘synonym’ may depend critically
on the context, so not always will SciFinder Scholar necessarily search
terms exactly as intended. The synonym dictionary, which is constantly
being modified in order to achieve an optimal balance between search
comprehension and precision, is not available, so the only way to identify
terms that are automatically searched is to look through the records retrieved.

Automatic searching of predetermined synonyms greatly assists the user,
who nevertheless still should consider adding additional synonyms. This is
achieved at the Explore level either by using the conjunction ‘or’ of by
entering terms in parentheses. For example, the queries ‘T am interested in
““HYV in humans (men, women)”’* and ‘I am interested in *‘HIV in humans
or men or women’’’ give very similar lists of candidates, although the list
from the latter query gives some additional ‘closely associated’ options.
The differences between the candidates, however, are generally of little
consequence because both contain the important candidates where ‘HIV” and
any of ‘humans/men/women’ are ‘closely associated’ and ‘anywhere in the
reference’.

The various synonyms entered in the question are effectively treated as
separate concepts, so if many synonyms aré added, the list of candidates
may be extensive. Searching for information generally requires compromises,
- particularly relating to comprehension versus precision; it helps if the searcher
is alert to the various issues and to apply the most appropriate search for the
information being sought.

2.3.3 Phrases

Words not separated by prepositions or conjunctions or other reserved words
are identified as a single concept. Answers are retrieved where these words
are ‘closely associated’, and not just as the exact phrase. This is important
because searching for exact phrases fails to retrieve answers where the order
of the words is different or where other words are in between, and since these
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factors occur very frequently, searches for phrases will almost invariably
miss important answers. Accordingly, it makes no difference if ‘traditional
Chinese medicines’ or ‘Chinese traditional medicines’ are entered under
Explore by Research Topic since records are retrieved that contain the three
terms at least somewhere in the sentence (irrespective of the order).

While SciFinder Scholar thus correctly searches for words within the
sentence and not as a phrase, there may be instances in which precise phrases
are required. To assist the searcher in these cases, SciFinder Scholar may start
the list of candidates with an indication of the number of records ‘as entered’.
For example, the entry ‘I am interested in “traditional Chinese medicines’’
gives two candidates:

343 references were found containing ‘traditional Chinese medicines’
as entered ‘

6532 references were found containing the concept ‘traditional Chinese
medicines’ :

Answers in the former set contain exactly the words ‘traditional’, ‘Chinese’,
‘medicines’ in that order. In the latter set, the answers will additionally
include words within a sentence (‘closely associated’) and words where the
SciFinder Scholar algorithm discussed within this chapter has been applied
(e.g. ‘medicine’ and ‘medicines’).?

At times, records retrieved under candidates ‘as entered’ will not exactly
match the entry. For example, an entry ‘T am interested in ““oil in water’”’
will retrieve ‘oil with water’ and ‘oil water’. The reason is that SciFinder
Scholar may allow up to one intervening word between the main terms when
a preposition is entered in the query. However, this is a detail that experienced
users of SciFinder Scholar will observe and understand as an outcome of the
algorithm that has been implemented by the developers of the product. These
developers have in-depth knowledge of the databases and have included in
the algorithm the functions that they consider will provide the best answer
sets on the basis of the queries entered.

One of the main uses of candidates “as entered’ is to allow the inclusion of
words that SciFinder Scholar does not include in concepts. For example, the
list of candidates to the query ‘I am interested in “‘off flavours in wines’”’
gives candidates only with the concepts ‘flavours’ and ‘wines’. While refer-
ences with these two concepts may be obtained and then examined in turn or

2 By comparison, the numbers of answers “as entered’ for the searches ‘traditional Chinese medicine’, ‘Chinese traditional
medicine’, and ‘Chinese traditional medigines’, are 1901, 394, and 138, respectively.
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narrowed by strategies mentioned later in this chapter, another option may
be to enter the query ‘I am interested in *‘off flavours’™ . The candidate ‘as
entered’ will include exactly ‘off flavours” and the references may be chosen
and later narrowed to terms relating to wines, ‘

However, remember that the candidate ‘as entered” does not employ the
SciFinder Scholar algorithm and so, inter alia, American/English spellings,
truncation, and singulars/plurals are not searched. Since the databases have
almost exclusively American English speilings, the better query is ‘I am
interested in ‘‘off flavors’’. It always helps if users employ ‘scientific
method” throughout the process, that is, a critical analysis of the results
of the initial ‘experiment’ be conducted (and in this case, the user would
immediately think about the relatively few answers retrieved for off flavours
‘as entered’).

2.3.4 CAS Registry Numbers

The importance of searching for CAS Registry Numbers for substances was
illustrated in Chapter 1, Section 1.5.3, so it is necessary that one of the first
actions of the algorithm behind Explore by Research Topic is to determine
whether any of the terms entered corresponds to the exact name of a substance
in REGISTRY. If this is the case, SciFinder Scholar automatically searches
the CAS Registry Number as one of the terms within the concept.

However, the key issie is that a name in the substance database is
recognized, and this is likely to occur only for substances with common
or simple names. Unless the user has an excellent knowledge of CAS
nomenclature, in more complicated cases, the name entered in the query may
not match exactly.

It is helpful first, to remember that the CAS Registry Number should nearly
always be used in searches for substances and second, to check in records
retrieved that the CAS Registry Number is highlighted in blue and hence
that it has been used as a search term. Further issues concerning retrieval of
information on substances are discussed in Chapter 5, Section 5.2.

2.4 Choosing Candidates

Once the most appropriate list of candidates has been obtained, the next
task is to choose options from the list. Generally, some of the first listed
candidates will contain more precise answers and will have fewer references
as they will include the greater number of concepts. However, if there are
very few records with all the concepts, then clearly, either the question
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needs to be revised or else other candidates with fewer concepts need to be
chosen. -

On the other hand, if there are a large number of references with all the
concepts, then either more concepts must be added to the guestion or else
Get References for appropriate candidates should be obtained and further
refinements undertaken at a later stage. Since SciFinder Scholar has many
options for subsequent refinements (Section 2.5.4), the latter option generally
is better and indeed users should not be deterred by initial answer sets of
several thousands of records.

Candidates where the concepts are ‘closely associated’ will generally
produce more precise answer sets and are often chosen where many references
are obtained. Nevertheless, it is important to realize that ‘closely associated’
restricts answers to cases in which the terms are in the title, in the same
sentence of the abstract or in a single index term. The last restriction
should be noted in particular because sometimes refevant terms will occur
only in different index term fields. For example, in Figure 1.3, neither the
CAS Registry Number ‘7782-44-7' nor the word ‘oxygen’ appears in the
same sentence as the word ‘porphyrin’ (or indeed any other of the index
heading terms), so an answer of the type in Figure 1.3 would not appear
in the list of candidates labeled ‘closely associated’ from a query ‘I am
interested in *‘reactions of oxygen with porphyrins’* ’. Accordingly, it helps
if careful consideration is given to whether candidates ‘closely associated’ or
‘anywhere in the reference’ should be chosen. This is particularly important
for hits in MEDLINE where each index heading is in a separate field
(i.e. not ‘closely associated’). As with so many situations like this, it
usually is better to explore both options and to analyze answers carefully.
Users of SciFinder Scholar are not restricted by search and display term
costs that are a major consideration in on-line scarching, and at least
do not have cost factors to deter the exploration of different options in
detail.

2.5 Working from the Reference Screen

The initial reference screen (Figure 2.4) contains links to a number of options:

e the microscope and the computer icon are used to display additional
information on the answer,

o the check box is used to select specific records for further analysis;

o the Analyze or Refine References button is used for revision of the initial
ANSWErS;
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o the Get Related button is used to follow research through citations, to
obtain substance answer sets, or to explore the search through one of three
Web search engines (Chapter 4, Section 4.5); and

o the icons on the top of the screen are used for a variety of frequently
required tasks (e.g. print/save).

2.5.1 Microscope

The microscope is used to display the full database record and gives, for
example, the type of information shown in Figures 1.3 and 1.5. There are
many reasons for displaying the complete record.

First, the search terms that SciFinder Scholar has used are indicated in
blue and the automatic application of truncation (Section 2.3.1), of synonyms
(Section 2.3.2), and of CAS Registry Numbers (Section 2.3.4) should be
checked carefully. Further, the content of the records should be noted
for additional terms (particularly possible synonyms) that the user should
consider adding to the query.

Second, where appropriate, the links to the CAS Registry Numbers should
be tried to gain some insight into the substances indexed since the nature of
the substances may give suggestions to how the question may be differently
asked. For example, if substances of a particular structure are repeatedly
being retrieved, the option of commencing the whole search from the point
of view of chemical structures may be considered.

Finally, the Indexing Sections, Index Headings, and Supplementary Terms
should be noted because not only may these give ideas as to which additional
terms may be added in the query but each of these may also be used within
the Analyze References option (Section 2.5.4).

2.5.2 Computer Icon

The appearance of the computer icon means that SciFinder Scholar is directly
linked to an electronic version of the full text article. SciFinder Scholar
achieves this through ChemPort http://chemport.cas.org, which has been set
up by CAS as the interface through which access to the publisher Web sites
is achieved. . .

For example, after clicking the computer icon adjacent to the second
record in Figure 2.4, the ChemPort screen (Figure 2.5) appears. The title of
the article is displayed, followed by ‘No Additional Fees’ and ‘Additional
Fee’ options. If the article is from a journal and the user’s institution has an
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Figure 2.5 ChemPort connection screen provides access to full text documents. ChemPort
screens are reproduced with permission of the Chemical Abstracts Service, a division of the
American Chemical Society.

electronic subscription to the e-journal, active buttons will be apparent and,
when chosen, the full text will soon appear.

Most publishers now provide access to the electronic version of their
journals from the mid/late 1990s onward and SciFinder Scholar pro-
vides direct links to those publishers who have agreements with CAS.
The most up-to-date list of these publishers may be viewed through
http://chemport.cas.org/html/english/chemport _pub.html.

If the record is a patent that is available electronically, then SciFinder
Scholar automatically links to the full text patent either through esp@cenet, the
US Patent Office or MicroPatent, To access images from the latter requires an.
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image viewer plug-in, which may be downloaded through a link from the
ChemPort screen.

Access to the users’ in-house electronic library collections, to the CAS
Document Detective Service, and to other full text options is possible. The
process is to click the appropriate check box at the left of the record and then
to click the Full Text icon at the top of the screen. However, access to these
options is controlled by the users’ institution, so the key library coordinator
should be contacted for further details. What should be remembered is that
the computer icon is present only for those full text articles that are directly
linked through SciFinder Scholar, and that there are a number of other options
to access full text documents for the records that Scholar has identified.

The ability to link directly to full text records is a great bonus to users, who
thus increasingly have immediate access to the world’s scientific literature.
As SciFinder Scholar links directly with more publishers, who as time passes
will have increased number of articles available in electronic form, and as
libraries obtain greater access to e-journals, the benefits of the integration
between the primary and secondary sources will increase.

2.5.3 Check Box

The check box at the left of cach record is used to select specific records
manually for subsequent processing, for example, to access full text docu-
ments it which direct links through SciFinder Scholar are not yet available.
However, specific records are checked also for selection for refine/analyze
and print/save as explained below.

The point is that although SciFinder Scholar uses very smart algorithms
for the retrieval of records and although there are many precision tools
and analyze/refine options, ultimately, only the user can decide exactly
which answers best meet the information needs. Accordingly, some time
must necessarily be spent carefully in working through actual records and
checking specific boxes as needed.

2.5.4 Analyze and Refine References

At the bottom of the reference screen is a button Analyze or Refine
References. Here are excellent tools that guide the user to narrow references
in a highly predictable way.

There are 11 options under Analyze References and 8 options under Refine
References (Figure 2.6), and it will be noted that some are available under
both categories. The essential difference is that Refine References executes
instructions exactly as the user specifies, whereas Analyze References gives
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Figure 2.6 Options under Analyze References and Refine References. SciFinder Scholar
screens are reproduced with permission of the Chemical Abstracts Service, a division of the
American Chemical Society.

the user a histogram that indicates outcomes for the various paths that may
be followed. Too often, users immediately jump to conclusions about what
to do next, but remember all those subtle differences in records (Figures 1.3
and 1.5) for the same original document? Consider further, the even greater
variation in records for different documents! Accordingly, experienced users
accept the fact that they do not know exactly what is in the databases, and
so they almost invariably take advantage of any options that guide them to
alternatives. In most cases, experienced users prefer Analyze References.
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The simplest application of Analyze or Refine References is the restriction
of answers to one of the databases. As mentioned in the introduction to this
chapter, it is advisable to search both bibliographic databases first. Even if
large answer sets are obtained initially, it may be valuable to browse a few
records in CAPLUS and in MEDLINE. For example, the chemist or physicist
who is working on a particular technique may be surprised to see that a
search on the uses of the technique retrieves records in MEDLINE. Such
searches may alert the scientist to applications in a new field, and important
interdisciplinary research may resuit.

Once the combined answer set has been obtained, analyze or refine options
may be chosen to limit answers to either database, and the alternatives are
shown in Figure 2.7. If the user is really sure which database to choose,
then the Refine References option is slightly quicker; however, if the user

D atabasu Analysis M{al
Fie Edt Task Tools Help

Select Histogram Entries of interest:

O capLus ] 121 [
B MEDLINE P 933
Get Referances Back
Histogram Entries 1-2 of 2

Select the Database(s) of interest:

O caPLUS
O MEDLINE

OK Back

Figure 2.7 A comparison between the operation of the Analyze and Refine options. Analyze
gives a histogram with numbers of records in each category identificd. Refine prompts for
direct input. SciFinder Scholar screens are reproduced with permission of the Chemical
Abstracts Service, a division of the American Chemical Society.
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wants to see how many references there are in each database before making
a decision, then Analyze References is chosen. -

For the purpose of simplicity, the examples that follow in this chapte
are restricted to those records from Figure 2.4 that appear in CAPLUS only.
However, with equal ease, just the MEDLINE records may have been chosen
or, indeed, the user may proceed from Figure 2.4 directly, in which case,
subsequent analyze or refine options apply to both the databases.

While the main reason for choosing Analyze References is because the
user is guided through alternatives, another reason is that Analyze References
allows combinations of alternatives to be chosen. For example, consider the
choices the user has if restriction of the records to patents and journals only
is required. This may easily be achieved in a single new answer set through
Analyze References. Thus, when Analyze References and then Document
Type ate chosen, a histogram (Figure 2.8) appears. Indeed, whenever options
under Analyze References are chosen, histograms appear from which one
or more options may be selected, with the added advantage of knowing the
outcomes in advance. Clicking the boxes next to the top two entries, followed
by Get References, gives the required set of answers from journals and
patents. .

Document Type Analpsis [ 10O] x|
Fie Edit Jask Tgols Help

Select Histagram Entrias of interest:

1 Journal — 1062 k=
O Patent . 183
[ General Review [ 77
O Conferance 1 0
1 Disseration | &
] Meeting Abstract | g
O Online Camputer File ] 1 lﬁ
. Get ﬂeferencesl Back I

Histogram Entries 1-7 of 7

Figure 2.8 Typical histogram obtained through Analyze References. (This analysis was
done on the records from CAPLUS only in Figure 2.4.) SciFinder Scholar screens are
reproduced with permission of the Chemical Abstracts Service, a division of the American
Chemical Society. -
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One of the many advantages of SciFinder Scholar is that it guides the
searcher. Recall that once a query under Explore by Research Topic is
entered, SciFinder Scholar suggests the candidate options and indicates the
number of tecords within them. In a similar way, Analyze References
provides options and indicates outcomes in advance.

While the result of the operation in Figure 2.8 is that various document
types may be selected, the same processes are available through the other
Analyze References options (Figure 2.6). Many important possibilities are
noteworthy.

Analyze by Author and Company

First, Analyze References by Author Name, and then display of the his-
togram in alphabetical order may alert the user to issues mot previously
considered. For example, when the references in Figure 2.4 are analyzed
by the author, some of the entries for Erik De Clercq are shown in
Figure 2.9. However, careful examination of other entries in the complete
histogram reveals entries for ‘Clercq E De’, ‘Clercq Erik De’, ‘de Klerk
E’, and ‘Declercq E’, and these would not have been retrieved through
Refine References by Author Name unless refinements specifically related

M (=] &4

Author Name: Analysis
File Edit Jask Tools Help

Seiact Histogram Entries of interest:

¥ De Clerco Erik ]

M De Clercg E [ ]
De Clercq Erik

® De Clercy Erik D A 1

M De Clercq Erik Desire A 1l

B De Diercq Erik 1

Get References
L Histogram Entres 820-825 of 4523 n

Figure 2.9 Some entries for author Erik De Clercq identified under Analyze References
by Author Name from records in CAPLUS (Figure 2.4). SciFinder Scholar screens are
reproduced with permission of the Chemical Abstracts Service, a division of the American

Chemical Society.
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to these alternative spellings were considered. The issue here is mainly
that authors, and the editors of the journals in which they publish, may
vary in the way the names are entered, and the Analyze References by
Author Name provides a very good method to handle such variations.
Further issues relating to searching for authors are discussed in Chapter 4,
Section 4.2.

.Second, Analyze References by Company/Organization provides a
histogram of listed affiliations that helps the user through the extremely
complicated issues involved with searching for names of institutions (Chap-
ter 4, Section 4.4). For example, the major affiliation listed in the references
(Figure 2.4) is the Rega Institute for Medical Research, Belgium, and there are
at least 26 separate listings for this institution in this answer set (Figure 2. 10).
The multiplicity of entries in this case is due to the different ways the
authors listed their affiliation in the original document. Through the Analyze
References by Company/Organization, SciFinder Scholar is presenting the
full list to users who need to carefully go through the histogram to pick out
all the relevant entries.

The important point relating to queries involving author and company
terms is that searching databases may be very complicated. There may
be all types of pitfalls for the unwary searcher! However, Analyze Ref-
erences allows the searcher to instantly recognize issues, and the ability
of SciFinder Scholar to guide the searcher in this way must never be
underestimated.

-

Analyze by Index Term

Third, Analyze References by Index Term provides a histogram
(Figure 2.11) of index headings, which are discussed in Chapter 1,
Sections 1.5 and 1.6. Analyze References by Index Term (and also by
Supplementary Term) has two main uses. First, the choice of appropriate
entries enables the user to obtain more precise answer sets through the use
of the systematic terms and keywords applied to the records by indexers
(e.g. choice of ‘Virucides and Virustats” and ‘Antiviral agents’ focuses on
records with the index terms). Second, index terms usually reflect important
terminology in the field and may alert the user to terms that may need to be
included in the original question. Indeed, another way to ask for information
on the inhibition of HIV replication may well be to enter — ‘I am interested
in *‘virucides (virustats, antiviral agents) for HIV** "}

3 A similar analysis of index headings in MEDLINE ind:cates the extensive use of the heading ANTI-AIDS, which may
also be appropriate.



48 Information Retrieval: SciFinder and SciFinder Scholar

LAB. CHEMOATHERAPY, REGA INST. MED, RES., LOUVAIN, B-3000, BELG.

ILAB. PHARM. CHEM., REGA INST. MED. RES., LOUVAIN, BELG.

LABORATORY OF EXPERIMENTAL CHEMOTHERAPY, REGA INSTITUTE FOR MEDICAL
RESEARCH, LOUVAIN, B-3000, BELG.

REGA INST. FOR MED. RESEARCH, KATHOLIEKE UNIVERSITEIT LEUVEN, LOUVAIN,
BELG.

REGA INST. FOR MEDICAL RES., KATHOLIEKE UNIV. LEUVEN, LOUVAIN, B-3000, BELG.
REGA INST, MED. RES., CATHOL.UNIV, LEUVEN, LOUVAIN, B-3000, BELG.

REGA INST. MED, RES., KATHOL UNIV. LEUVEN, LOUVAIN, B-3000, BELG.

REGA INST. MED. RES., KATHOL. UNIV. LEUVEN, LOUVAIN, B-3000, BELG.

REGA INST. MED. RES., KATHOL. UNIV. LEUVEN, LOUVAIN, BELG.

REGA INST. MED. RES., KATHOL. UNIV. LOUVAIN, LOUVAIN, B-3000, BELG.

REGA INST. MED. RES., KATHOL. UNIV,, LEUVEN, LOUVAIN, B-3000, BELG.

REGA INST, MED. RES., KATHOL. UNIV., LOUVAIN, B-3000, BELG.

REGA INST. MED. RES., KATHOLIEKE UNIV. LEUVEN, LEUVEN, B-3000, BELG.

REGA INST. MED. RES., KATHOLIEKE UNIV. LEUVEN, LOUVAIN, B-3000, BELG.
REGA INST, MED. RES., KATHOLIEKE UNIV. LEUVEN, LOUVAIN, BELG.

REGA INST, MED. RES., KATHOLIEKE UNIV. LEUVEN, LOUVAIN, 3000, BELG.

REGA INST. MEDICAL RES., KATHOLIEKE UNIV, LEUVEN, LEUVEN, B-3000, BELG.
REGA INST. MEDICAL RES., KATHOLIEKE UNIV. LEUVEN, LOUVAIN, B-3000, BELG.
REGA INSTITUTE FOR MEDICAL RESEARCH (PC., JAE, ED.C, ZD.) AND CENTER
FOR HUMAN GENETICS (G.R..R.8., G.D.}

REGA INSTITUTE FOR MEDICAL RESEARCH, KATHOLIEKE UNIVERSITEIT LEUVEN,
LOUVAIN, B-3000, BELG.

REGA INSTITUTE FOR MEDICAL RESEARCH, KATHOLIEKE UNIVERSITEIT LEUVEN,
LOUVAIN, BELG.

REGA INSTITUTE MEDICAL RESEARCH, KATHOLIEKE UNIV. LEUVEN, LOUVAIN,
B-3000, BELG.

REGA INSTITUTE MEDICAL RESEARCH, KATHOLIEKE UNIVERSITEIT LEUVEN,
BRUSSELS, BELG.

REGA INSTITUTE MEDICAL RESEARCH, KATHOLIEKE UNIVERSITEIT LEUVEN,
LOUVAIN, B-3000, BELG.

STICHTING REGA V. Z. W, BELG.

STICHTING REGA V.ZW., BELG.

Figure 2.10 Entries for the Rega Institute from CAPLUS records in the answer set
(Figure 2.4).

Other Analyze Options

Similarly, any of the other options under Analyze References in Figure 2.6
may be chosen. These histograms have matly uses and a summary of uses for
all analyze options is given in Table 2.2. Analyze is an extremely important
tool and the challenge for the user is to employ it creatively. Often it is
simply a matter of knowing how it works, of observing outcomes from some
alternatives, and of thinking how particular options will give the user insights
into the literature. Appendix 4 gives outcomes of other analyze options.
Think about them, and try them!
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Figure 2.11 Histogram of CAS Index Terms. This result was obtained by restricting answers
in Figure 2.4 to CAPLUS only. A histogram of MEDLINE Index Terms may be obtained in
a similar way (see Figure 5.1). SciFinder Scholar screens are reproduced with permission of
the Chemical Abstracts Service, a division of the American Chemical Socicty.

Uses of Refine References

While Analyze References provides many advantages over Refine Refer-
ences, the latter provides one unique option, namely, Refine by Research
Topic, in which the terms in the title, abstract, and index fields are searched.
This option is particularly important when it is necessary to restrict answers
by inclusion of terms that are not part of indexing, and hence that oceur in
titles or abstracts only. For example, one important property of polymers is
the ratio of molecular weight to molecular number (Mw:Mn), but information
on this very specific technical issue is likely to occur only in the abstract text.
Accordingly, if information on this ratio for linear low-density polycthylenes
is required, an Explore by Research Topic ‘I am interested in ““linear
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Table 2.2 Some uses of Analyze options

Analyze option Uses Notes

Explore by Research Topic
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Author Name A single author may be
represented in a number of
different ways (e.g. compare
Figures 1.3 and 1.5); so, if all
publications from an author are
required, then Analyze
References by Author Name
followed by Sort results
alphabetically should be used

Sort results by frequency gives a
histogram of all the CAS
Registry Numbers in the
records. Useful when interested
in the type of substances
involved. Indexing of
substances in MEDLINE is
more generic, so Analyze by
CAS Registry Number mostly
is done through answer sets
from the separate databases

CA Section (Applies only to records from
Title CAPLUS.) Useful to restrict

answers to broad categories.
Analyze References by CAS
Section Title usually gives
histograms of less than 100
entries, so the list to review is
relatively small-and different
areas may be readily identified

CAS Registry
Number

Company/
Organization

Companics/universities/uni-
versity schools and departments
may be listed in a very large
number of ways; the analyze
option offers considerable help
in identifying relevant terms

Used for identifying numbers of
records in each database
(CAPLUS/MEDLINE), and

Database

then for obtaining records in just

one of the databases (if
required)

For further information on searching
for authors, see Chapter 4,
Section 4.2

To find substances in traditional
Chinese medicings, try Explore
by Research Topic ‘traditional
Chinese medicines’, followed by
Analyze References by CAS
Registry Number. Many
substances that are not medicines
will be retrieved, but the list may
be examined manually to identify
key medicines

Explore by Research Topic ‘I am
interested in “‘aids’’ * will retrieve
hits for the disease AIDS, and
also audio-visual aids, filtering
aids, etc. While additional
concept terms or Analyze
References by Index Term may
be used, Analyze References by
CAS Section Title is another
(and quick) option

For further information on searching
for company names, see
Chapter 4, Section 4.4

Table 2.2 (continued) .
Analyze option Uses Notes
Document Different ivpes (reviews, clinical ~ CAPLUS and MEDLINE have
Type trials etc.) may be identified and approximately 20 and 40
may help in narrowing answers document types, respectively
te meet precise requirements
Index Term Very useful for precision searches The search Figure 2.2 produces

answer sets that may be analyzed
by Index Term (Figures 2.11 and
5.1). Terms such as virustats,
antiviral agents, antiaids, etc. are
displayed and may be considered
as possible search terms in new
searches

based on systematic
terminology and for
identification of search terms
(synonyms) to assist
comprehensive retrieval

Journal Name  Used to identify key journals, e.g.
those that should be held in the
institution’s collection or those
that cover a particular topic
(perhaps to decide on where to
submit a manuscript for
publication)

Used to restrict answers to one (or
more) languages in the original
publication -

Publication Used to determine trends in Use Sort by Alphabetical Order to
Year reporting on the topic, and to see list of years in chronological

obtain acceptably small answer order
sets to download, or process
further

Supplementary Similar to Index Term, but
Term Supplementary Terms are not

part of systematic vocabulary

Language

Note: Analyze operates on any initial set of references, and these commenis are resiricted to its use to narrow an answer
set obtained from an Explore by Research Topic. Depending on requirements, answers may be sorted by frequency or
alphabetically. '

low density with polyethylene or Ildpe™’ is first conducted and the in.itial
answers (>7200) are then refined by research topic ‘mw mn’. This gives
around 250 answers, nearly all of which contain actual data for the Mw:Mn
ratio.

There are two other important points to note. First, like all other refine and
analyze options, Refine by Research Topic operates at the ‘and’ (or ‘not’)
level and it is not possible to Refine by Research Topic in such a way that
the terms now entered under refine are ‘closely associated’ with other terms
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previously searched. The implication is that some level of precision may be
lost. Thus, if two concepts (A, B) are entered at the Explore level and the
candidate in which they are ‘closely associated” is chosen, and if the answers
are refined with a third concept (C), then the outcome would effectively be
an answer sct: (A closely associated with B) AND C. On the other hand,
entry of three concepts (A, B, C) at the Explore level would give, inter alia, a
candidate where all three are closely associated. Nevertheless, as mentioned
in Section 2.2, entering several concepts at the Explore level may produce a
very lengthy list of candidates, so the right balance needs to be achieved for
the special problem being solved.

Actually, the inability to closely associate terms under Refine by Research
Topic is a restriction that applies to this option only. All other refine and
analyze options necessarily have to be performed at the ‘and’ level because
they involve separate fields for the data being searched.

Second, if alternative terms need to be entered through Refine by Research
Topic, they must be connected with ‘or’ because the option, which is available
at the Explore level (Section 2.3.2), of placing alternatives in parentheses is
interpreted under Refine by Boolean ‘and’. For example, Refine by Research
Topic: ‘men or women’ is acceptable, but Refine by Research Topic ‘men
(women)’ is interpreted as requiring both concepts to be present, and this
may not be the intention.

2.6 Saving and Processing Answer Sets

Any reference set or individual reference may be printed or saved in a
number of formats for future reference. Instructions on how to proceed are
available through a variety of Help messages. When answers are saved, a
warning appears: ‘Use of saved information is subject to copyright and data
use restrictions as specified in the SciFinder end user license agreement’. It is
relevant to point out that users need to accept the License Agreement every
time they enter SciFinder Scholar, and that Clause 4 mentions the restrictions
relating to saved answers.

Actually, SciFinder Scholar users currently are restricted to saving less
than 100 records at a time. If slightly more than 100 records are required,
and if it is not possible to analyze or refine to obtain smaller answer sets
without the loss of relevant records, then an option is to Analyze References
by Publication Year alphabetically and finally, to check boxes so that an
answer set of less than 100 records is obtained. This set may be saved
and the process repeated so that all the required answers are saved. Having
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mentioned that, it is imperative that usage restrictions are observed and if
in any doubt, users should check with their key coordinator on procedures.
The CAS has always provided generous access to academic institutions at
highly discounted prices, and it is essential that staff and students cooperate
fully with their key coordinator to ensure that no usage of SciFinder Scholar
jeopardizes these arrangements.

2.7 Applying Scientific Method to Information Retrieval

This chapter has described the fundamentals of using Explore by Research
Topic and has outlined many of the ways in which SciFinder Scholar works
behind the scenes to guide the user. However, it helps if the searcher applies
‘scientific method’ to information retrieval (Figure 1.1), and in particular, to
work through Steps 3to 7:

Step 3 conceptualization of initial search query;

Step 4 initial search;

Step 5 careful examination of initial answer sets;

Step 6 revision of search query based on observation of initial answers; and
Step 7 exploration of alternative search options.

To illustrate these steps, consider a question to find information on the
ways to determine the mass of quarks (a group of subatomic particles).
The conceptualization of the query requires an understanding that there are
essentially three concepts (determination, mass, quarks). With the knowledge
that SciFinder Scholar will best guide the searcher if prepositions are entered
in the query, the initial search may be ‘I am interested in “‘the determination
of the mass of quarks’’’. .

The list of candidates indicates that there are more than 7 million records
with the concept ‘determination’, almost 900 000 records with the concept
‘mass’, and more than 33 000 with the concept ‘quarks’. Presently, all the
concepts are closely associated in just over 260 records. It is also noted that
the three concepts appear anywhere in the record in almost 3000 records and
that there ‘are more than 5500 records with the concepts ‘mass’ and ‘quarks’
closely associated.

The user thus makes a mental note that many of the records with ‘mass’
and ‘quarks’ closely associated will probably be of interest, but before
going down this path, it helps if the user checks what is being searched.
So, careful examination of the 260 records in which all the concepts are
closely associated is first undertaken, since it usually is quickest to examine
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the process of the search through the most specific answers. It immediately
becomes apparent that the concept ‘determination’ has included synonyms
on the basis of ‘analysis’, and from observation of some of the records, it is
apparent that the answers are not precise enough.

Accordingly, the question is reiterated ‘I am interested in ‘‘measurement
of the mass of quarks” ' and SciFinder Scholar indicates that there are 79
records with all the three concepts closely associated. These certainly are
Jooking more like what is required, and indeed a review by Richard Partridge
in 1999 titled ‘Heavy quark production and decay: t, b, and onia’ even
mentions in the abstract ‘the top quark mass has been measured with an
uncertainty of <3 %’. '

Just as in any scientific experiment, the scientist keenly observes what is
happening and immediately notes that ‘quark’ in the above abstract is not
highlighted. Yet, ‘top quark mass’ clearly is an important phrase! Further,
the indexing mentions ‘top quark’, ‘bottom quark’, and ‘charm quark’, and
neither the word ‘quark’ nor any of the CAS Registry Numbers for these
three particles (ves, it is noted they each have CAS Registry Numbers!) are
highlighted. Does this mean that the SciFinder Scholar algorithm has broken
down?

The point is that any artificial intelligence operates within smaller bound-
aries than human intelligence; so, although SciFinder Scholar automatically
handles many issues, it may not cover all the possibilities. Scientific experi-
ments do not always obey initial instructions! In the 79 records, it is noted that
although ‘mass’, “masses’, and various words with the word stem ‘measur. ..’
(i.e. measuring, measurement, measurements, etc.) are searched, in this case,
the singular ‘quark’ is not included as a synonym.*

Accordingly, the experiment is repeated: ‘[ am interested in ‘ ‘measurement
of the mass of quarks {quark)”’, Now, one candidate in the list indicates
546 records with ‘measurement’ and ‘mass’ and either ‘quarks’ or ‘quark’
closely associated, while another in the list indicates 545 with ‘measurement’
and ‘mass’ and ‘quark’ closely associated. The algorithm clearly has allowed
for the plural ‘quarks’ when the singular ‘quark’ was entered. One of the 546
records is titled ‘Top quark results from the Tevatron’ by Serban Protopopescu
and mentions in the abstract a ‘top quark mass of 174.1 £ 5.4 GeV/c2’. The
careful examination of initial answer sets (Step 5) and the revision of
search query (Stép 6) has clearly paid off and a reasonably precise and
comprehensive answer set has been obtained.

1 At lenst currently! The effectiveness of the atgorithm is constantly being monitored, and improvements are implemented
as appropriate from time to time. Nevertheless, at the time it was scarched, this example illustrates why it is helpful if
the searcher carefully examines the answers.
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From this answer set, many alternatives may be followed. For example,
to focus on the strange quark, Refine References may be chosen to allow
for words in titles and abstracts as well as indexing. The entry here may be:
“183748-09-6 or strange quark or s quark’, as from some of the 546 records, it
is observed that the CAS Registry Number for strange quark is 183748-09-6
and that ‘s quark’ is commonly used.

Alternatively, some options under Analyze References may be chosen
and in the case of analyze by Index Term, the major entries are indicated in
Figure 2.12.

Interestingly, when Analyze References by Journal Name is chosen, it
is found that about 10 % of the records are preprints from the Los Alamos
National Laboratory Preprint service and the exact url appears. Clicking
on this url provides immediate access to the electronic version of the
documents.

Indtex Term Analysis [_ JCIRX]
Ele Edit Iask Tpols Help

Salect Histogram Entries of interest:

References not containing ] 188
information for this analysis i
O Field theory ] a3
O quarks ] 50
C quark model [ ] 18
O standard model [ | 29 |
O Hadrons B 28
O aco (guantum chromadynamics) [ 27
0 Etectroweak theory [ | 28
O guantum chromodynamics | 26
O Elgmentary particles | =lG |
Get References Back |

Histogram Entries 1-10 of 124

-

Figure 2.12 Most-listed Index Terms in CAPLUS for search on measurement of mass of
quark(s). SciFinder Scholar screens are reproduced with permission of the Chemical Abstracts
Service, a division of the American Chemical Society.
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Depending on what the user has found, other search options could be
explored. In particular, it would now be apparent that all the individual guarks
have different CAS Registry Numbers and the search could commence from
any one of a number of options.

2.8 Summary

Central to the operation of SciFinder Scholar is the option to Explore by
Research Topic using simple natural language questions. There are a number
of issues that need to be considered in the statement of the initial query and
these are summarized in Appendix 3. In general, it is advisable to include
prepositions in the query because more candidates are presented, although if
too many concepts are entered, the list of candidates may be too lengthy.

Users must look at the list of candidates to see how SciFinder Scholar has
interpreted the query and must think carefully about a number of issues in
choosing the most appropriate set of candidates. In general, SciFinder Scholar
identifies different concepts on the basis of the presence of the prepositions
and conjunctions in the query, displays candidates where the concepts are
within the same sentence (‘closely associated’) or simply within the record
(‘anywhere in the reference’), displays candidates with combinations of the
individual concepts, and displays the individual concepts.

Individual answers should be checked for hit terms, and modifications
should be made particularly where additional synonyms become apparent.

Analyze References provides many powerful options for the revision
of answer sets, including the important option to revise by the systematic
terms entered by indexers, while Get Related offers further powerful options
(Chapter 4, Section 4.5).

However, it must be remembered that SciFinder Scholar is the front end to
databases of many millions of records that are primarily made up of records
with text from authors and indexers. When a search is being constructed,
it helps if the user considers what type of terms an author and an indexer
may have entered. In particular, it should be remembered that authors do not
follow any universal policies in writing up text in titles and abstracts and that
there may be very considerable variation in the way different authors write
about their work.

Having said that, SciFinder Scholar guides the searcher through the
investigation. First, the searcher is guided by a list of candidates and second,
the searcher is guided through Analyze References. In this way, SciFinder
Scholar helps the user overcome many of the issues that arise because of the
size and complexity of the databases.
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2.9 Exercises

2.9.1 General Questions on the Operation of SciFinder Scholar

2.1 Which of the categories are common to Analyze References and Refine
References and which are different (Figure 2.6)? When categories are
in common, what criteria are used to decide which one to choose?

2.2 What parts of records are searched in Explore by Research Topic ?

' 2.3 Suggest reasons why SciFinder Scholar does not allow the user to

search for a topic and the name of an author at the same time?
2.4 How many concepts will be identified in each of the following questions:
2.4.1 Antibiotic resistance in pigs or poultry;
2.4.2 Antibiotic resistance in pigs and poultry;
2.4.3 Resistance to antibiotics in pigs or poultry;
2.4.4 Resistance to antibiotics in pigs (poultry);
2.4.5 Pig antibiotic resistance.

2.5 In which ways will the nature of the final answer sets differ from the
following three approaches (i.e. how do the searches differ)?

e Explore by Research Topic: I am interested in ‘resistance to
antibiotics in pigs or poultry” and choice of one of the candidates that
mentions all four concepts.

s Explore by Research Topic: I am interested in ‘resistance to
antibiotics’, choice of the candidate that has both concepls ‘closely
associated’, followed by Refine References with Research Topic

*pigs or poultry’.
e Explore by Research Topic: [ am interested in ‘resistance to

antibiotics’, choice of the candidate that has both concepts ‘closely
"associated’, followed by Refine References with Research Topic

‘pigs (poultry)’.

2.9.2 On-Line Questions

2.6 Find information on:
2.6.1 Scifinder or Scifinder Scholar;
2.6.2 antibiotic resistance in pigs or poultry;
2.6.3 forensic studies on drug overdose;
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264
2.6.5
2.6.6
2.6.7
2.6.8
2.6.9
2.6.10
2.6.11
2.6.12
26.13
2.6.14
2.6.135
2.6.16

2.6.17
2.6.18

2.6.19

2.6.20
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methods for prediction (wamning) of earthquakes;
pharmaceuticals for the treatment of glaucoma,

defense pheromones used by insects;

studies on the DNA of cheetahs (acinonyx});

conducting polymers in textiles;

materials for the replacement of bones (e.g. of knees or hips);
natural products (particularly fatty acids) from Shewanclla;
removal of free fatty acids from edible oils;

removal of the bitter components from the juice of citrus fruits;
theoretical calculations on the entropy of DNA;

inhibitors for tyrosine kinase;

bile acids that are generally regarded as safe (GRAS);

biological availability, pharmacokinetics, and absorption of
itraconazole;

age of onset of coeliac (celiac?) disease or disorder;

the Pteropus species (which are also known as fruit bats or
flying foxes); '

why fish do not freeze in the cold water of the Antarctic or
Arctic oceans; '

the molecular weight to molecular number ratio of linear low-
density polyethylenes,

Chapter 3
Explore by Chemical Substance

3.1 Introduction

>

There is hardly any scientific discipline that does not embrace chemicals!
Chemicals may be relatively simple like the individual atoms or may be
complex like a single DNA molecule that has many billions of atoms.
Creating a database for the vast numbers and varieties of chemicals is a very
major challenge!

However, the issues go further than that. Sometimes, the bonds that
hold atoms together are difficult to describe. Sometimes, a single substance is
referred to by many different names. Sometimes, substances are incompletely
described in the literature. Sometimes, substances are loosely described, for
example, the agriculturist may refer to N:K:P ratios in soils and is talking
about something very different from what a chemist understands as N, K, P
(i.e. the individual atoms, not the ions, present in salts).

Descriptions of molecular structures occupy large sections of university
chemistry courses. Remember the lectures: ionic and covalent bonding,
valence bond and molecular orbital theory, resonance and tautomerism,
coordination compounds, molecular associations, the structures of metals
and alloys, the formation and structures of polymers? Tied in with all this
are the issues of nomenclature. Arguably, there is not a more complex arca
in science and consequently, there are many issues for those who build
comprehensive substance databases to consider! -

Over the years, the indexing staff at Chemical Abstracts Service (CAS)
have addressed all the issues involved with the description of substances and,
working with scientists worldwide, continue to address new issues as they
arise. For example, combinatorial chemistry and supramolecular chemistry
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are two relatively recent developments that challenge any electronic indexing
system for substances. The aim is to produce as simple and as systernatic a
description of substances as possible, and then to index substances in such a
way so as to facilitate comprehensive and precise retrieval of information.

This is achieved through the entry of substances in a chemical substance
database in which each unique substance is given a single registration number.
The so-called CAS Registry Numbers are now used universally to identify
substances, and the complete CAS chemical substance database that contains
all the CAS Registry Numbers is available through SciFinder Scholar.

The CAS Registry Numbers may be found in REGISTRY through chemical
structure, molecular formula, or chemical name—based search terms. These
choices help overcome the enormous problems associated with the names of
substances, and once the CAS Registry Numbers have been identified, any
search based on them will help overcome the problems associated with the
use of many different names for the same substance.

This chapter briefly describes key aspects of the Registry System, then
explains how to find CAS Registry Numbers, and finally comments on issues
relating to searching for information on substances in SciFinder Scholar.

3.2 Registration of Substances

The CAS Registry System uses the valence bond theory for atoms, so
structure representations mostly are the same as those through which scien-
tists normally communicate. However, simple valence bond theory may be
inadequate or may be interpreted differently by scientists in four instances:
resonance, tautomerism, o-bonding, and w-bonding. Valency bond theory
also has limitations in classes of substances infer alia polymers, cyclophanes,
and other supramolecular assemblies.

Thus, sometimes CAS needs to apply special policies for the representations
of structures. They should not be considered ‘quirky” but instead should be
considered as a necessary part of the process in building a comprehensive
electronic database for substances,

3.2.1 CAS Registry Numbers

The CAS Registry Numbers are unique descriptors for chemical substances.
They are assigned in chronological order, and so the numbers have no
chemical significance. The complete source of Registry Numbers is the
Registry database (Chapter 1, Section 1.7).

A CAS Registry Number is given to each unique substance, s0 a single
amino acid variant in two proteins will mean two different registrations.
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Similarly, the sodium and potassium salts of a carboxylic acid will have
different CAS Registry Numbers, and these in turn will be different from the
parent acid. However, in some cases, different forms or modifications of a
substance will have the same CAS Registry Number, and, for example, the
CAS Registry Number for a polymer is based on the starting components
alone; the method of polymerization (conditions, catalysts, etc.) is not
relevant.

The CAS Registry Numbers are used systematically in CAS databases
as the reference and indexing points for substances (for a summary of the
policies, see Table 3.1), so searches on specific substances in CAS databases
nearly always should involve searches on CAS Registry Numbers. The
importance of this has already been noted (Chapter 1, Section 1.5.3).

On occasions, substances that have CAS Registry Numbers will not have
any literature citations. There are a number of reasons for this, although it
occurs most commonly because organizations may apply to CAS for CAS
Registry Number registrations even though they have not published data on
the substances (Appendix 5.5.3).

3.2.2 Policies for Substance Descriptions

The applications of many of these policies are best illustrated through
examples, and a number of categories are overviewed in Table 3.1.

Built into SciFinder Scholar are extensive algorithms that automatically
allow for the interpretation of many of these policies, and which automati-
cally handle issues of resonance, tautomerism, and substances that may be
represented in different ways (e.g. open and ring forms of carbohydrates,
pentavalent phosphorous halides, etc.). However, it pays for the scientist to
consider why particular answers have been retrieved and if in doubt about
what is occurring, to seek explanations. In the sciences, the keen inquirer and
observer makes significant discoveries, and this is also true with information
retrieval.

3.3 Searching for Substances: The Alternatives

Currently, there are four main ways to search for information on substances
in SciFinder Scholar. Perhaps, the easiest way for those not reasonably
familiar with the complexities of chemical substances i simply to search
under Explore by Research Topic. For example, it was seen in Chapter 2,
Section 2.7 that careful analysis of the results from a search on a particular
group of substances (quarks) revealed relevant CAS Registry Numbers.
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Table 3.1 Overview of principal indexing issues for substances in REGISTRY

Issue Summary of general indexing Example

o -bonds (where both bond Represented as a double bond Appendix 514
electrons are provided by between the atoms
one of the atoms in the

bond)
m-bonds Represented as a single bond Appendix 5.3.4
between all the participating
atoms
Stereoisomers Represented by stereochemical Appendix 5.1.3

descriptors in the name field and
in the structure
Isotopes Hydrogen isotopes represented in Appendix 5.1.2
the formula field; all isotopes
represented in the name and
structure fields

Resonance Special bond description Appendix 6 and
(‘normalized bond’) Section 3.4.2

Tautomerism Individual valence bond structures Appendix 6 and
of tautorners as described in Section 3.4.2
document are entered

Alloys When precise ratios of elements are  Appendix 5.2.2

known, the ratios are listed in the
name and composition fields
Salts Generally indexed as two Appendix 5.2.1
component substances with the
acid and the base as separate
components
Indexed as substances containing Appendix 5.2.3
separate components
A variety of registrations depending ~ Appendix 5.3
on nature of the complex
Polymers A variety of registrations but mainly ~ Appendix 5.4 and
as substances containing separate Section 5.5
components for the monomers

Mixtures, hydrates,
host-guest complexes
Metal complexes

Peptides/proteins Peptides have sequence data; those Appendix 5.4.3 and
with less than 50 residues also Section 5.4
have structure data

Nucleic acids Nucleic acids have sequence data; Appendix 5.4.4 and
those with less than 5 residues Section 5.4
also have structure data

Incompletely defined A variety of registrations depending ~ Appendix 5.5.1

substances on nature of the substance
Minerals Compositions, where known, are Appendix 5.5.2

given in the name and
composition fields; otherwise,
indexed by name only
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Table 3.1 {coniinued)

Issue Summary of general indexing Example

Described by common or trade Appendix 5.5.3
name, or by source in name and

definition fields; in general, they

should be searched in CAPLUS

by CA Index Name rather than by

CAS Registry Number

Natural oils, fats, stc.

Searches based on names of substances and on the CAS Registry Numbers
thus identified may then be conducted. .

All the other three ways start with Explore by Chemical Substance and
use either structure, name, or molecular formula — based terms (Figure 3.1),
and these are discussed in this chapter. Once the substances are found, the
user clicks Get References and follows options to the answers in CAPLUS
and MEDLINE. The search terms used for the substances in this crossover
from REGISTRY are CAS Registry Numbers only, but as noted in Figure 1.3,
this is exactly what is required!

Searching by name usually requires an exact match of the entry with a com-
plete name of a substance in the database. It is the method of choice if a com-
mon or trivial name is known, and substances inter alia cholesterol, penicillin
G, morphine, sodium acetate, and acetylene are easily found by this method.
Indeed, most of the substances in biology, engineering, physics, the material

[Cxploie by Chemical Substance

Select One:

Eé'l Chemigal Structure
|dentify substances or reactions using a chemical structure.

St;3_4-23 Substance |dentifier
534 Identify substances using names or identification numbers.

qu»'e Molecular Formula
CoHg Identify substances using a4 molecular farmula.

Figure 3.1 Options for Explore by Chemical Substance. SciFinder Scholar screens are
reproduced with permission of the Chemical Abstracts Service, a division of the American
Chemical Society.
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sciences, and the pharmaceutical and medical sciences have relatively simple
names, and scientists working in these fields will usually be successful in
finding the substances they commonly use through a name search.

However, it may be a challenge to find by name the specialist substances
used in research chemical, biochemical, and pharmacological laboratories.
Even simple substances like (1) may be tricky to find by name-based terms,’
and in any case, the scientist would need to consider how the four possible
stereoisomers of (1) would be named. Probably, a structure search would be
the easiest solution in this case!

Searching by molecular formula may require some knowledge of how
formulas are entered, but even scientists with only very basic knowledge of
substances may easily calculate formulas. However, many substances may
share the same formula, and in the case of a search on the molecular formula
for (1) (C5H7 Cl O), around 140 substances are found. These may take
a while to look through. Probably, the searcher would find it easiest and
quickest to look through these answers by a search refinement based on
chemical structure; so again, knowledge of structure searching is valuable!

Searching by structure may require some knowledge of how substances are
represented in the database, but once a few rules are understood, then in the
majority of cases, structure searches will be the method of choice. Structure
searches also open up possibilities to find substances related by structure,
and this often is a very important aspect that is not possible through name or
formula searches.

In the case of substance (1), it is a simple matter in SciFinder Scholar
to draw and perform an exact search on the structure. All stereoisomers
and isotopically substituted substances are retrieved and the answer list may
easily be examined for the most relevant answers.

| [f 4-chloro-2-pentenal is searched as a name, then SciFinder Scholar finds 20 *possibilities’ and in fact one of them is
cofrect.
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3.4 Explore by Chemical Structure

Thus, of the three options under Explore by Chemical Substance
(Figure 3.1), the most commonly used is Explore by Chemical Structure.
When Chemical Structure is selected, the structure drawing screen
(Figure 3.2) appears and the structure is drawn in a manner similar to
that used in most computer chemical structure drawing programs.

After the structure is drawn, the user clicks Get Substances and chooses one
of the options in Figure 3.3. But what do they mean? When one of the options
is chosen, the structure search is performed and answers (i.e. substances from
REGISTRY) are obtained. But what type of answers are produced?
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Figure 3.2 Structure drawing screen, After the structute is drawn, the appropriate button at
the bottom is clicked. Get Substances has two options (Figure 3.3). SciFinder Scholar screens
are reproduced with permission of the Chemical Abstracts Service, a division of the American
Chemical Society.
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Get substances whare this structure is.
® an exact match or a related structure
O a substructure of a more complex structure

0K | [Additional Optians| [ cancel ]

Figure 3.3 Options within Get Substances. SciFinder Scholar screens are reproduced with
permission of the Chemical Abstracts Service, a division of the American Chemical Society.

Many of the issues that may be confronted are best illustrated through an
example. Thus, suppose information on the primary amine represented in part
by structure (2) is required. While there are a number of issues to consider
before the search is commenced (e.g. stereochemistry?, exact substance?,
salts?, substructures?), nevertheless, suppose that the structure (2) is drawn
and is searched for ‘an exact match or a related structure’. When this is done,
no answers are obtained. But what has been searched and what should the
user do next? Remember, the application of scientific method to literature
retrieval requires understanding of what has been done and then, rational
design of the next experiment!

Ph
% rCOOH N/Me
o N N 0 O
Ph
\ / \ / = COOI\(/I)e
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The user may then think: ‘OK, the exact structure is not known, so perhaps
it will be valuable to find substances related by structure’, whereupon, ‘a
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substructure of a more complex structure’ (Figure 3.3) is chosen. In this
specific case, a message appears: ‘Your structure is to0 general. SciFinder
Scholar will not be able to complete your request to Get Substances’.
SciFinder Scholar then suggests an ‘autofix’ option. What is that? What is
the next step?

If the six-membered ring is locked (see below) and if this modified struc-
ture is searched, almost 400 answers are obtained and some representative
structures are (3) to (7). Why are some of these retrieved and more impor-
tantly, what should now be done to obtain more specific answers? (e.g.
the trimethoxyphenyl and various chloropheny! derivatives of the primary
amine (2) are some of the more immediately related analogs among the 400
answers.)

It is apparent that it helps if the searcher understands a number of
issues in order to search for structures effectively, and answers to all the
aforementioned questions are given in the following sections.

3.4.1 Drawing Structures

When first using the program, the user is advised to scroll tk‘xrough the
pull-down menus at the top and the structure drawing tools at the vertical bar
on the left of the screen (Figure 3.2). Most of the options are self-explanatory
although a few require further comments,

First, clicking the button Short opens up a screen, in which chemists
will recognize the most commonly encountered functional groups. When
shortcuts are chosen, only those precise groups will be searched and answers
with further substituents on these groups will not be retrieved even in a
substructure search.

Second, the Lock Out Tool is used to block further substitution in a
substructure search at the position locked. For example, if a five-carbon chain
is drawn and the locking tool is clicked on the three middle carbons, then
structure (8) results. Further, substitution at these carbons is thus prevented
and the search result is the same as if structures (9) or (10) had been drawn.

H H
C CH; v CH
& ey ey M 2
HH HH CH;
(® ¢ (10) an

Third, the Ring/Chain Lock Out Tool is used to block formation of
rings. Thus, when rings are drawn in SciFinder Scholar, the atoms default
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to isolated or embedded values, and when chains are drawn, the chain
atoms and bonds default to ring or chain values. Accordingly, if defaults
are not ovetridden, a substructure search on structure (8) would include
cyclopentanes (11) as answers.

Presently, it is not possible to prevent formation of rings just at one
position. Thus, clicking the tool on any atom in a ring isolates the entire
ring and clicking the tool on any atom in a chain isolates the entire chain.
However, separate rings and different chains may be locked independently.
It should however be remembered that specific types of answers may either
be selected manually or may be extracted through any number of structure
analyze or refine tools (Section 3.5) that may be implemented once an initial
answer set has been obtained.

The locking tools do not impact on searches for the exact or related
structures (Section 3.4.2) because in these cases, hydrogen atoms, of hydro-
gen isotopes or charges, are inserted automatically. So, if structure (12)
(Figure 3.4) with the rings or chains not locked is drawn and if an ‘exact
match or related structure’ search is performed, then answers of the type (13)
and (14) will be retrieved. If a substructure search is performed, answers
of the type (15) and (16) will also be obtained and it should be noted that
retrieval of structure (16) occurs only because the structure search defaults
for rings (isolated/embedded) and for chains (ring/chain) have been applied.
However, if the rings/chains in the structure drawn are locked, then answers

Exact Substructure
0 0O—H o o]
™CHs
D H;C
= ? =
Structure «
3
N Odrawno N
(13) (15
0 O—H = 0 O
S
= 12) =
HCl1
\
N N
(14) (16}
Related Substructure

Figure 3.4 Types of answers retrieved from structure searches.
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of the type (16) will not be retrieved in a substructure search. It helps if
users think carefully about how locking rings/chains will affect the search,
and indeed, use of this tool should be minimal in the initial search since it
may be better to implement subsequent tools to revise answers. However,
the locking tool may be needed to overcome the issues of system limits (sec
following text) and in these cases, there may be times when more than one
query may be needed to allow for al required options.

Finally, the icons at the bottom of the vertical palette (Figure 3.2) are used
in drawing queries for chemical reactions (Chapter 6).

Structure drawing in SciFinder Scholar is very intuitive and structures
may be drawn with little instruction. Users should also keep in mind the
ability to copy a CAS Registry Number from any record within Scholar and
to paste it into the structure drawing screen. To do this, the CAS Registry
Number is carefully highlighted with the mouse, then copied (e.g. through
the pull-down Edit menu or CtrlC). The structure drawing screen is then
obtained, and when Paste is employed, the structure appears on the screen.
Depending on the substance being copied, many of the hydrogen atoms 1n
the original substance may be removed in this Copy and Paste operation. It
is a simple matter to note carefully what has been copied and to make the
required changes through the usual structure drawing tools.

3.4.2 Searching Structures

Structure queries may be searched either for ‘an exact match or a related
structure’ or for ‘a substructure of a more complex structure’. The choice
made depends on the intention of the search, and some of the issues have
been mentioned in reference to structures (2) to (7). What is importapt is that
the scientist understands the differences and applies the options that not only
will best solve the immediate problem but also will lead to new discoveries.

Exact Match or a Related Structure

In drawing the structure query, it is not necessary to assign hydrogen atoms,
since the exact or related structure search process automatically inserts
hydrogen atoms at vacant positions. Further, while variable bonds (e.g.
unspecified bonds) are allowed, variable atoms (e.g. generic groups Q, A, X,
M, or R groups) are not allowed in the query. _
Answers include all sterecisomers and isotopic substances and multi-
component substances where the exact structure is one of the components.
Examination of entries in Appendix 5 will suggest to users when multicompo-
nent substances are important in the search. For example, many biologically
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active compounds are either organic acids or bases that are insoluble in
biological fluids, and one of the key considerations in medicinal chemistry
is to develop biologically compatible derivatives. This may be achieved
either through formation of salts or through complexation with substances
like cyclodextrins, Since salts and complexes are indexed as multicompo-
nent substances with the biologically active substance as on¢ component, it
is apparent that searching for ‘a related structure’ will readily retrieve an
answer set containing biologicatly compatible derivatives.

Searches for ‘an exact match or arelated structure’ nearly always proceed to
completion, and the user does not need to be concerned with any of the issues
involved with substructure searches (Section 3.4.2). However, if the query
contains a structure that is present as a component in many multicomponent
substances (e.g. stytrene is a monomer in almost 60000 polymers), then
large answer sets may be retrieved. In these cases, before the search is
conducted, some filters? may be activated through the pull-down menu options
(Preferences then the Explore tab). Alternatively, the button Additional
Options (Figure 3.3) may be clicked and the same filters may be chosen.

A Substructure of a More Complex Structure
Many additional issues arise when a substructure search is performed and
now it helps to understand a few of the basics of the structure search process.

The Screening Issue. SciFinder Scholar performs structure searches in steps.
First, substances are screened; second, potential answers are checked through
atom-to-atom matches with the query; third, acceptable answers are sorted
(grouped into certain classes); and finally, the answers are displayed.

The screening process mainly identifies structure fragments, some atom
connectivities, and bond and ring types in the query, and matches these
features with substances in the database. If the query is very general, then too
many potential answers pass the screening process and the query needs to
be modified. When this occurs, SciFinder Scholar gives a warning message:
Your structure is too general. SciFinder Scholar will not be able to complete
your request to ‘Get Substances’, and suggests an ‘autofix’ option. 1f chosen,
the locking tool is applied to all rings and chains, which means that further
ring fusion is not allowed and that chains are specified as chain values only. If
this process would remove the wanted answers, careful consideration needs
to be given to drawing a different structure or to locking manually only parts
of the structure.

2 The options are to include/exclude multicomponent substances, or to specifically include/exclude incompletely defined -4

substances, isotopes, metal-containing substances, mixtures, or polymers.
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Note that the warning message relates to the screen and search stages
and nof to the answer stage. For example, a substructure search on structure
(2) may exceed the system search limits, even though there may be very
few answers. The point is that this structure contains mainly carbon—carbon
bonds in quite common rings, and many substances will pass the screen
process through which only a few structure fragments, which in any case
occur very commonly, would have been identified.

Ifa st.ructure query is ‘too general’, then more precise queries are obtained
by locking rings or chains, by being more specific with atoms in generic
groups (if used), or by adding further atoms to the query (Table 3.2). If the
latter cannot be done so that all wanted structures are still retrieved, then a
furt.her option is to build and search separate structures. It is to be noted that
while adding hydrogen atoms to the query blocks the substitution and hence
reduces the number of answers in substructure searching, adding hydrogen
atoms to the query may not affect the screening process and so may not help

Table 3.2 Options to broaden or narrow substructure searches

Narrowing answers in substructure searches  Broadening answers in substructure scarches

Specify more atoms in structure, i.e. build Specify fewer atoms in structure; leave as

a more complex structure
Isolate ring(s)

Restrict atoms and bonds in chains to
chain-only values

Block substitution, for example, by
addition of hydrogen in vacant positions

Define atoms more precisely (e.g. restrict
generic groups)

Define bonds more precisely

Change Preferences to exclude some
Explore options, e.g. exclude
multicomponent substances

Use options under Analyze Substances as
a guide to obtain more precise answers

Use Refine Substances and thus retrieve 2
subset of the answers on the basis of part
structure drawn

Use Refine Substances and limit answers
by Property Data

many positions open as possible’

Aliow isolated/embedded rings (the
default) .

Allow chain atoms and bonds to have ring
or chains values (the default}

Remove hydrogens

Use generic groups A, M, Q, X or allow
atom variables (R groups) rather than
use specific atoms

Allow unspecified bonds

Include further options under Preferences,
Explore

Note: A large substance answer set ma; i
v be acceplable and references may be reduced either through o the C
Role filters or through Analyze References or Refine References. ¢ rough one of (he CAS
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to overcome system search limits. Nevertheless, users are encouraged to add
hydrogen at positions where the search definitely requires the substitution to
be blocked.

The Resonance Issue. An additional issue relates to what constitutes an
‘answer’ and a principal consideration is the application of the concept
of resonance in valence bond theory {Appendix 6). For example, while
structure (3) contains the substructure (2), the user may have wanted answers
only where the ting in structure (2) is saturated (i.e. a fefrahydro furan
derivative). SciFinder Scholar interprets queries in the more general way; so,
if a substructure search on structure (2) is requested, answers will include
structures of the type (3) and (6) because both contain the atom connectivities
in the query. The additional question here is the nature of the bonding, and it
mainly depends on whether the locking tool has been used as to how bonds
are interpreted in the search.

So, if a substructure search is requested on a ‘tetrahydrofuran’ (17) and if the
ring is not locked, then SciFinder Scholar needs to allow for structures (18),
(19), and (20). Consistent with the policy to provide more comprehensive
answer sets and to allow the user to make evaluations in potentially marginal
cases, SciFinder Scholar also allows for structure (21). However, since bonds
in resonance structures are defined differently from single or double bonds
(Appendix 6), SciFinder Scholar has to make a generic definition for the bond
in the query (17) to allow for all possibilities. As a second six-membered ring
may be fused onto (17) (a dibenzofuran structure), and then furan structures
(22) need to be considered, and structures (3) and (6) are presented as
answers. If the ring is locked, then SciFinder Scholar does not have to allow
for (21), and mainly tetrahydrofuran structures result.

B O O

7 (18) 19)

0 O 0
oD O
20) (21) (22)

The Tautomerism Issue. Complications also arise with tautomers (Appendix
6). For example, if a substructure search is requested for structure (23), then

@Q:‘;@Q ¢=’-’=
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a possible answer is (24), which is a tautomer of (25). It could then be argued
that (25) contains the substructure (23), but then how is (25) related to (26)?
There clearly is a problem with answers of the type (26) to a query based on
(23), and a first thought may be to exclude the complication created by the
tautomers (24)/(25). Such an exclusion leads to the question of how to treat
(27), which clearly has the substructure (23) and 1s related to (24)!

0
- O -
OH
24) (23) (28)

| |

OH

(25) (26) 30) 29
0
o
SO
OMe
(27) 3D

In a similar way, structure (28) contains the substructure (23), but the
tautomer issue arises with (29), which leads to a query concerning (30). Here,
it may be argued on chemical grounds that (28) will mostly be in the form
(29), but how about structure (31)?

In summary, the substructure search algorithm within SciFinder Scholar
needs to consider substances based on (26) and (30) when interpreting a query
(23), and there arise possibilities perhaps beyond the initial expectations of
the user. Consistent with its policy of providing alternatives and allowing
the user to choose, SciFinder Scholar provides a comprehensive answer
set, which in this case may include naphthalene and tetrahydronaphthalene
derivatives (i.e. substances of the types (30) and (26), respectively). While
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the user may eliminate unwanted answers manually or by modification of the
structure query (e.g. by adding hydrogen or other atoms at key positions),
SciFinder Scholar, in fact, offers very powerful structure analyze and refine
options (Section 3.5) that solve the problem much more elegantly!

Performing the Search: Preview or Get Substances

Once the initial structure has been built, the user chooses between two
buttons, Preview and Get Substances. If system-defined variables and user-
defined variables (e.g. X and R, respectively, in Figure 3.5) are present in
the structure, al the options under Preview will be active (Figure 3.6).
Preview a sample of: Answers performs a search of a sample of the
database, produces some actual answers, and projects the result of a full
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Figare 3.5 Structure query (R; = O, C; X = any halogen atom). SciFinder Scholar screens

are reproduced with permission of the Chemical Abstracts Service, a division of the American
Chemical Society.
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UUse Preview to estimate the number of answers and
review sample answers where your structurs is part ofa
more complex structure.

Preview 3 sampla of.
O Angwars
® Real-atom attachments
O variable group (A, Q, X, and M} composition
o R-groupi compasition

Figure 3.6 Options under Preview. SciFinder Scholar screens are reproduced with permis-
sion of the Chemical Abstracts Service, a division of the American Chemical Society.

search. In the example (Figure 3.5), 10 sample answers are displayed and the
system projects an answer set of around 450 substances. Preview a sample of:
Real-atom attachments gives another screen and when any node is clicked,
the various atoms attached to this position are presented (Figure 3.7). The
screen also indicates approximately how many answers will be retrieved in
the full search. In a similar manner, Preview a sample of: Variable Group
and Preview a sample of: R-group composition indicate the percentages
of the different types of variable groups. Once again, SciFinder Scholar
is guiding the searcher through indicating potential outcomes from which
choices may be made. However, provided the answers are of the general type
required, it is not essential for choices to be made at this stage, as these and
other analysis tools may be performed later on in the full answer set. Preview
is particularly important for SciFinder users who have ‘task packages’ as it
enables them to assess possibilities at no cost.

When Get Substances (Figure 3.5) is clicked, the two choices are illus-
trated in Figure 3.3. As noted in Section 3.4.2, "an exact match or a related
structure’ affords answers in which all positions are blocked with respect to
all atoms other than hydrogen and its isotopes.

If ‘a substructure of a more complex structure’ is chosen, then a full
substructure search is undertaken and the answer set is obtained (Figure 3.8).
In this case, more than 600 answers are found and the user has a number of
options. Answers may be printed or saved (e.g. through the icons at the top of
the screen) and individual records may be checked (check box) or displayed
in full (microscope). Many substances also have links to 3D Models or
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Preview [Teaol olom Attachments
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Select any real atom in your structure to preview
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“Get Substsnces” wilk result in approximately 644 answers (estimated range: 370-

920).
Modify Structure

Figure 3.7 Display of substituent atoms on substructure query through Preview: Real-atom
Attachments. (See also Figure 3.10.) SciFinder Scholar screens are reproduced with permis-
sion of the Chernical Abstracts Service, a division of the American Chemical Society.

to CHEMCATS or CHEMLIST. However, the ‘Get References’ and the
‘Analyze or Refine Substances’ buttons provide the key options, and the
operations are discussed below.

3.5 Analyzing and Refining Substance Answer Sets

Before references are obtained, it is usual to review the list of substances and
one option is to do this manually, However, if many hundreds of structures
match the structure query, this manual process may be tedious. Further,
inexperienced users may at first not fully understand some of the answers and
why they have been retrieved. It is just like a scientific experiment in that at
first the user may simply not understand what the experiment has produced!
The solutions come through an understanding of the content of the file and
of the opportunities that SciFinder Scholar provides to evaluate the data.
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Figure 3.8 Some answers from substructure search of query Figure 3.5. (Note the options:
Check box, Microscope, Get References, Analyze or Refine Substances.) Copyright the
American Chemical Society and reproduced with permission.

SciFinder Scholar offers analyze and refine options for substances in a
manner similar to the way it offers these options for references (Chapter 2,
Section 2.5.4). That is, the option to analyze substances gives histograms
that group answers according to certain specifications, while the .option for
refine allows precise inputs to be made directly. As with analyze/refine for
references, the experienced user usually first takes advantage of Analyze
Substances, since this gives an idea of the types of alternatives that may be
followed before actually making a decision. Indeed, often it is advisable for
the searcher to set up more general queries and then to be guided to more
specific structures through analyze or to explore different options through
refine. Thus, although the group R; has been defined as either oxygen or
carbon in Figure 3.5, it may have been better to leave the position vacant
and then to analyze attachments at this position after the initial answers
are obtained. Why limit answers, since perhaps, a more general search
followed by analyze may have turned up some additional and very interesting
substances?
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3.5.1 Analyze for Atoms

Of the five analyze options (Figure 3.9), the first three provide information
on atoms. Real-atom attachments (Figure 3.10) displays a list of the actual
atoms attached at the various open positions in the query structure and the fre-
quency with which they occur. Variable group Composition (Figure 3.11)
displays the frequency of actual atoms in the structures at positions where
variable groups A (any atom other than hydrogen), Q (any atom other than
hydrogen or carbon), X (any halogen), and M (any metal) have been used
in the structure query. R-group Composition (Figure 3.12) displays similar
options where a user-defined variable (R group) is in the structure query.
When this is done, the outcome is shown in a display sorted by frequency.
One or more of the boxes may be checked, in which case the user proceeds
to Get Substances and thus obtains a refined answer set.

The intention of these options is to provide information on the types of
substituents present in the answers. Knowing the substituent atoms, and their
frequency, greatly helps the user decide on the next step since the nature of
the problem is understood before the decisions need to be made.

Analpre

Use Analyze to view a subset of your answers,

Analyze by one of these methods:
® Real-atom attachments
O Variable group (&, @, X, and M) composition
O R-group composition
O Precision
O Ring skeletons

O Analyze only selected substances
@ Analyze all substances

Figure 3.9 The five options under Analyze Substances. The first three relate to atoms,
Precision relates mainly to bonding definitions, and Ring skeletons identifies ring systems.
SciFinder Scholar screens are reproduced with permission of the Chemical Abstracts Service,
a division of the American Chemical Society.
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Figure 3.10 Real-atom Attachments at 4-position for answers from substructure search,
Figure 3.5. Similar tables for other free positions may be obtained by clicking on the
appropriate atom. This display differs from that in Figure 3.7 since the analysis has been done
on actual answers obtained. Figure 3.7 is a preview and gives projections of outcomes only.
SciFinder Scholar screens are reproduced with permission of the Chemical Abstracts Service,
a division of the American Chemical Society.

Sometimes, research areas are prompted by screens like these. For example,
analysis by R-group Composition (Figure 3.12) indicates that only three
of the substances have heterocyclic groups, and the scientist’s knowledge
of heterocyclic chemistry and interest in these naphthols may spark further
interest in these substances. Research in academic laboratories is very much
driven by curiosity, and the opportunities to develop new research programs
on the basis of knowledge of prior literature should never be overlooked.
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Figure 3.11 Variable group Composition (X} for answers from substructure search,
Figure 3.5. SciFinder Scholar screens are reproduced with permission of the Chermnical
Abstracts Service, a division of the American Chemical Society.

————

If, indeed, 2-naphthols with heterocycles at the 1-position are relatively
unknown, then is this because others have explored them and discarded
them as uninteresting ot because others have never investigated what may
turn out to be a new series of compounds with very interesting properties?
On the other hand, research in industrial laboratories is in part driven by
novelty, and analysis tools of these types may quickly alert scientists to new
areas. Knowing what is not in the literature may at times be as significant
as knowing what has been reported. SciFinder Scholar should be considered
not only as a source of information but also as a creative research tool!

3.5.2 Analyze by Precision

The other two analyze options have quite different functions. The first,
Analyze by Precision, does exactly that — it looks to see how precisely the
various answers match the initial query. This may seem an irrelevant issue,
since after all, are not structures precise entities and hence should not all
answers precisely match the query? In fact, one example of the problem of
what precisely constitutes an answer was discussed carlier in relation to the
complex chemical concept of tautomerism (structures 23-31).
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Figure 3.12 R-group Composition (R,) for answers from substructure search, Figure 35
SciFinder Scholar screens are reproduced with permission of the Chemical Abstracts Service,
a division of the American Chemical Society.

Thus, a substructure search on the structure query (Figure 3.5) gives more
than 600 answers including structures (32) to (34). Structures (33) and (34)
may have been unexpected but they arise because of the tautomerism issue.
The solution is to Analyze by Precision, and the results of the precision anal-
ysis are given in Figure 3.13. What constitutes ‘closely associated tautomers’
or ‘loosely associated tautomers’ depends very much on the question being
asked, and the options merely need to be viewed to assess their relevancy. In
this case, structures (33) and (34) appear as ‘closely associated” and ‘loosely
associated’ tautomers, respectively.

° Ox _Bu
Br ‘ O Br Br ‘ O
HO HO O
OH 0 O
(32) (33) (34)
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Figure 3.13 Histogram for Analyze by Precision from answer set in Figure 3.8, SciFinder
Scholar screens are reproduced with permission of the Chemical Abstracts Service, a division
of the American Chemical Society.

The other main case, where a key question is what constitutes an answer,
is best illustrated by an example. That is, if the structure query (35) is drawn,
then would substances (36), (37), and (38) be reasonable answers from a
substructure search? The point is that ferric acetate (37) is indexed as a
salt, whereas the other compounds are treated as coordination compounds
(Appendix 5.3); yet, in a sense, all contain the part structure (35). In the same
way that organic chemists need to deal with tautomerism and resonance,
coordination chemists need to deal with what constitutes a salt and what
constitutes a coordination compound. So, when a substructure search on
query (35) is performed, SciFinder Scholar needs to allow for all possibilities
and usually does so by effectively ignoring the bonds to the metal atoms. But
this is not always the case as in some cases, for example, metal-containing
porphyrins, the algorithm does not ignore the bond to the metal. However, in
being comprehensive, issues of precision again arise.

Analyze by Precision is used to address the issue associated with the way
SciFinder Scholar interprets salts/coordination compounds. For example,
because of the fact that the bonds to the zinc atom in (39)° are initially
ignored, a substructure search produces more than 2000 answers. All answers
have a carboxylic acid group and a zinc atom (but not necessarily directly

3 The intention was 1o find Zn-biscarboxylate chelates. When users are unsuré of how the bonding may be represented in
the database, it may be advisable to unspecify the bonds (as shown in 39).
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bonded), and many are multicomponent substances. However, Analyze by
Precision lists 10 substances under ‘Conventional Substructure’ and these
are exactly what is wanted (i.e. are zinc biscarboxylates of the type (39)).

0)

28 5
@] O
(39)

3.5.3 Analyze by Ring Skeletons

Analyze by Ring skeletons provides three options (Figure 3.14). They
become more specific from Ring skeleton only through Ring skeleton with
atoms and bonds, and it may be advisable to take them in stages. Note that
Analyze by Real-atom Attachments (Figure 3.10) looks simply at atoms
attached to the initial query irrespective of whether they are inrings or chains,
while Analyze by Ring skeleton more specifically looks at ring structures
and thus provides important additional information.

o 8] =

Pk
A1 “‘;A"'AA A

(40) 41)
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Analyze by ring characteristics using the basic ring
skeleton shape, the specific atoms, and the type of
bonds within the ring skeieton.

All rings analyzed will contain at least 1 atom from your query.
C Ring skelston only
Q Ring skeleton with atoms
@& Ring skeleton with atoms and bonds

Figure 3.14 Choices for Analyze by Ring skeletons. SciFinder Scholar screens are repro-
duced with permission of the Chemical Abstracts Service, a division of the American Chemical
Society.

For example, if substances of the ring system (40) are of interest, a
substructure search would first be attempted. If the rings are not locked, then
understandably, the query is too general, but when the rings are locked, more
than 3300 substances are retrieved. Analyze by Ring skeleton with atoms
gives more than 30 systems (Figure 3.15), and research opportunities may
now be considered. Of course, these 30 ring systems are restricted in that ring
fusion is blocked in the initial query; so, if higher ring systems are required,
the searcher may then start with a more specific query, for example, ring
system (41). A substructure on this query completes without locking the ring
and gives more than 600 structures, which on further analysis, contain just
over 130 ring skeletons. Some of these contain fused porphyrins or crown
ethers, and chemists would understand that these substances are of interest
because the rigid ring system (40) provides an excellent scaffold for the
attachment of functionally important moieties.

These analyze options are important tools that are available to the creative
searcher. Retrieval of information is a real intellectual challenge!

3.5.4 Refine Substances

The final option in Figure 3.8 is Refine Substances and when chosen, the
options of refinement by Commercial Availability, Chemical Structure,
or Property Data (Chapter 4, Section 4.6) are presented. The first retrieves
only those substances that are listed in CHEMCATS (Chapter 1, Section 1.9),
while the second places the user back into the structure drawing screen
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Figure 3.15 Result of Analyze by Ring skeletons with atoms for substructure query on
structure (40). SciFinder Scholar screens are reproduced with permission of the Chemical
Abstracts Service, a division of the American Chemical Society.

(Figure 3.2). Any new structure may be drawn (e.g. to check for n_letal-
containing substances, the structure refinement query would just contain the
node, M!) and when Get Substances is entered, SciFinder Scholar effectively
searches this new structure within the original answer set.

This subset of the original answers may be further analyzed or refined,
may be printed or saved, or references may be obtained. At any stage, the
user may return to the original answers and execute further operations.

Note that refine works at the ‘and’ level, that is, produces answers that‘ have
the original requirements ‘and’ the refine requirement. At present,. i? is not
possible to ‘not’ out structures, that is, to produce answers from the initial set
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that do not have certain structure components. Removal of unwanted answers
has to be done manually, that is, by clicking only those boxes next to the
structures that are required.

When the final answer set is obtained, the next step is to Get References.
The outcomes are discussed in Section 3.9.

3.6 Explore by Substance Identifier

When Explore by Chemical Substance, then Substance Identifier is cho-
sen, the screen (Figure 3.16) appears, and names or CAS Registry Numbers
of up to five substances may be entered. The search algorithm first looks
for an exact match between the name entered and a complete name in the
database. If an exact match is achieved, the answer is displayed. If, how-
ever, an exact match is not achieved, the algorithm attempts to give some
reasonable answers by looking at the parts of names.

Unless the user is very proficient in nomenclature, name searches generally
succeed best when common or trade names are known. However, even here,

Enter Substance Identifiers, one per line.  |Read from file ...

TORPEX s

-

|| _*]

A Substance identifier is any name or number used to dencte a
specific substance,

Examples:
50-00-G
999815
Acetaminophen
1 4-dichlorobenzane

Figure 3.16 Screen for entry of substance names or CAS Registry Numbers. SciFinder
Scholar screens are reproduced with permission of the Chemical Abstracts Service, a division
of the American Chemical Society.
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there may be issues to address. For example, there are around 20 records for
‘calcium sulfate’ and its hydrates, and a number of these substances may be
of interest. It is important that the searcher tries a few alternatives and if the
required substance is not obtained in the first search, some of the answers
may suggest how closely related substances may be named. o

The point is that matching names in the substance database is a challenge,
and users familiar with the complexities of searching for name fragments
(e.g. those familiar with searching in the Basic Index and Chemica_l Name
Segment fields in the REGISTRY file on STN) will appreciate the difficulty
in writing an algorithm to search for all name possibilities. In summary,
SciFinder Scholar performs very well when exact matches are achieved, but
in other cases, the user needs to explore the alternatives. Often, it is a maticr
of exploring a few name-based possibilities, and if they fail or if apswers
do not retrieve all required derivatives (salts, hydrates, etc.), then alternative
searches need to be explored.

An alternative way to find CAS Registry Numbers is to enter termf
under Explore by Research Topic, and then to look through the answgrs.’
For example, a search through Substance Identifier for *acctone oXime
retrieves around 100 potential substances (search on acctone oxime does
not give an exact match), and while these may be examined tg find the
exact substance, another way to find the CAS Registry Number 1s to ent_er
‘I am interested in ‘‘acetone oxime’” under Explore by Researcl} Topic,
and then to look through a couple of the records under the candlflate ‘as
entered’. (However, an exact structure search should also be cons?dergd!)
The CAS Registry Number, 127-06-0, readily becomes apparent. Th1s.ralses
the issue as to whether information on substances should be found directly
through Explore by Research Topic or Explore by Chemical S.ubstan.ce:
Substance Identifier. The many issues involved in answering this question
are discussed in Chapter 5, Section 5.2.

3.7 Explore by Molecular Formula

Many chemists are familiar with the process of finding a substance in p1_',int (;A
or CA on CD. Substances are first located by formula, then the examination
of the list of possibilities by name eventually leads to the desired substance.
Essentially, the same process may be followed in SciFinder Scholar, although
the refinement is made through a structure rather than a name search.

4 Many of the more commen substances entered since 1985 have names used by the authors immediately following the
CAS Regisiry Numbers.
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42y (43)

Second, if ‘an exact match or related structure’ search (Section 3.4.2)
produces too many multicomponent substances and if only the exact substance
is required, a formula search for the exact substance is first performed, If
needed, the substances are then refined by a structure. For example, ‘an exact
match or related structure’ search for p-divinylbenzene (43) gives almost
1000 substances, and the relatively large number is due to the fact that the
substance is a component in many polymers. On the other hand, a search
on molecular formula C10 H10, followed by Refine Substances with the
structure (43) gives around 10 substances (i.e. the required substance, CAS
Registry Number 105-06-6, and various isotopic forms).

Third, isotopes of hydrogen may be searched with deuterium (D) and
tritium (T) in the formula (but isotopes of the other elements may be searched
only through the element symbol). The required substance then needs to
be selected from the list of the substances retrieved. Accordingly, a quick
way to find the deuterated compound shown in Appendix 5.1.2 is through a
molecular formula search: C10 H13 D N2.

Finally, formula searches may be the preferred starting option for the
retrieval of reactive intermediates such as carbocations, carbanions, and
radicals. For example, one way to find the cyclopentylmethyl radical (44) is
first to search for the formula C6 H11, and then to refine substances with the
structure query drawn as shown in (45).

e, 0N

(44) é5)

It is helpful to understand all the search options to find substances and to
try alternatives, particularly when initial strategies do not appear to retrieve
the answers expected. Formula searches provide unique options, although it
may be necessary to have a little understanding of how formulas are entered
in the database, and Table 3.3 and Appendix 5 provide general rules and
examples, respectively.
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3.8 Special Cases

3.8.1 Multicomponent Substances

Approximately one-tenth of the substances in REGISTRY are multicompo-
nent substances, but they remain a source of confusion to many scientists
mainly because the concept is rarely taught in college chemistry programs.

Multicomponent substances are more commonly encountered in mixtures,
alloys, copolymers, and salts. The key factors are the way the components
are listed in the molecular formula and structure fields, and many examples
are given in Appendix 3.

" Naturally, if a specific name for a multicomponent substance is known and
is present in the database, the simplest option is to Explore by Chemical
Substance, followed by Substance Identifier, and then to enter the name.
For example, augmentin (Appendix 5.2.3) is easily retrieved through the
trade name, although clearly there would be difficulties with searching for
the systematic name!

Alternatively, if the formulas of the components are known, it is a
simple matter to enter the formula and to see what transpires. For example,
polypyrrole, the homopolymer of pyrrole, may be retrieved by name (e.g.
polypyrrole) or by the formula search (e.g. (C4 H5)x).

However, if name or formula searches do not retrieve the required answers,
then the power of structure searches through SciFinder Scholar can truly be
fllustrated. Thus, if it is known that ‘torpex’ (Appendix 5.2.3) is a mixture that
contains aluminum, TNT, and trinitrohexahydrotriazine, it is a simple matter
to draw the structures of these substances under the Chemical Structure
option (Figure 3.18). If Get Substances and then ‘an exact match or arelated
structure’ is chosen, mixtures of just these three substances are retrieved. If
Get Substances and ‘a substructure of a more complex structure’ is chosen,
then six substances are retrieved including the components of torpex present
in other explosive compositions.” '

In general, multicomponent substances may readily be retrieved if the
structures of the individual components are drawn. ‘An exact match or 2
related structure’ search may either produce answers that include just the
components or may include these components in records in which further
components are present. ‘A substructure of a more complex structure’ search
produces answers in which the part structures are present and while they
may be present in a single substance, multicomponent substances containing

S<An exact match or a related structure’ search on the structure of TNT is a more general option and subsequent
analyze/refine tools may be used.
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Figure 3.18  Structure query for search on substances with the three components {‘torpex’).
SciFinder Scholar screens are reproduced with permission of the Chemical Abstracts Service,
a division of the American Chemical Society.

all the individual components will also be retrieved. If ‘a substructure of
a more complex structure’ search produces unwanted substituents on the
fragments or produces single substances that contain the fragments, then
these may be excluded by drawing hydrogen atoms on the initial structure
as required or may be eliminated from the answer sets manually or through
analyze/refine options.

3.8.2 Structure Fragments

There will be instances in which the strategy of retrieving multicomponent
substances by drawing individual component structures on a single screen
will not produce the required answers. For example, if the requirement is
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Figure 3.19 Structure query to find multicémponent substances containing ethylene ox_ide
and fatty acids. SciFinder Scholar screens are reproduced with permission of the Chemical
Abstracts Service, a division of the American Chemical Society.

to find copolymers in which one of the components is ethylene oxide (46)
and a second is any straight-chain, saturated carboxylic acid with at least 14
carbons, then the query (Figure 3.19) will also retrieve answers in which the
two part structures are in the same molecule. The way around this is to block
substitution on the ethylene oxide (e.g. by attaching hydrogen), and with the
ring locked, ‘an exact match or a related structure’ gives around 20 substances.

0
/N
H,C—CH;,
(46)
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LY /AN
S50, S0,
47) (48)

Strategies of this type produce simple but elegant solutions to problems that
cannot be solved by any other desktop information resource. The trick is to
think creatively about the problem and not to be too focused, particularly in the
early stages. For example, consider a request for substances of the substructure
(47), which are required as precursors for the bis-diene (48). In turn, the
focus of the study is to explore bis-Diels—Alder reactions (Scheme 1).

D00

Scheme 1

One of the first questions to ask may be whether 1,3,5,7-tetracnes (48)
really are desirable intermediates. May not the reaction occur through the two
central double bonds? Indeed, is it necessary for the two rings in (47) to be
directly connected? Would a single atom or several atoms between the two
rings be acceptable, and if so, do all the atoms need to be carbons, or would
other atoms be of interest? If the last question is answered in the affirmative,
then how may the structure query be drawn?

When all these matters are considered, the user probably would simply Get
Substances (substructure) from the query in Figure 3.20. That is, the most
general search would be simply to find any substances with two sulfolene
groups, no matter how they are connected. Such a search produces around 60
substances — a small enough answer set to fook through manually, although
analyze/refine tools may be used.®

3.9 Getting References

While at times, the substances alone are of interest, generally, the references
are required. In Explore by Chemical Substance, the answers retrieved are
chemical substances and when Get References is chosen, only the CAS
Registry Numbers for the substances are used as search terms. The references

6 All examples in this book are taken from actual queries raised with the author. In this case, analysis of some of the
answers prompled a whole new research arca, and it is a good example of how SciFinder Scholar may be used as a
creative research tool.
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Figure 3.20 Structure fragment query. SciFinder Scholar screens are reproduced with
permission of the Chemical Abstracts Service, a division of the American Chemical Society.

obtained are from CAPLUS and MEDLINE, and all the refine/analyze options
discussed in Chapter 2, Section 5.4 or the Get Related options (Chapter 4,
Section 4.5) may then be used in the normal way.

All of these refinements work at the Boolean ‘and’ level, so it is not possible
to refine in a way that the CAS Registry Number is ‘closely associated’ with
the topic. The exception to this is that when Get References is first selected,
an option comes up to refine by 2 number of parameters (Figure 3.21). If
chosen, these refinements effectively search the CAS Registry Number(s)
and the terms associated with the refinement in CAPLUS at the ‘closely
associated’ level. Since CAS Registry Numbers are in a separate field in
MEDLINE (see Figure 1.5), a different algorithm is used in the crossover to
MEDLINE.
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Figure 3.21 Options for retrieval of specific types of information on substances. SciFinder
Scholar screens are reproduced with permission of the Chemical Abstracts Service, a division
of the American Chemical Society.

It is also necessary to understand that policies for the indexing of substances
are different in CAPLUS and MEDLINE (e.g. see Figures 1.3 and 1.5). In
general, CAPLUS contains indexing at the most precise level (individual
substances), whereas MEDLINE may index specific substances under the
more general (or ‘parent’) substance. This is one reason that there are
relatively few CAS Registry Numbers (almost 57 000) in MEDLINE.

In summary, there are a number of issues when Get References is chosen,
and these are discussed further in Chapter 5, Section 5.2.

3.10 Combining Explore by Chemical Substance and
Research Topic

The combination of searching for substances together with bibliographic and
keyword information and the analyze/refine options are just two of the unique
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and very valuable opportunities offered for searching for information in the
sciences through SciFinder Scholar. It remains for the scientist to take full
advantage of these opportunities.

Just one example of how the user may think creatively is illustrated through
Figure 3.22. The interactions between molecules occur because of matches
in shapes and the spatial positions of groups, and one way this is typified in
biology is through the interactions of enzymes with their substrates. A certain
amount of preorganization of molecules is necessary, and in modeling enzyme
reactions, chemical scientists have turned to a variety of structural types that
place groups in specific positions. One of these is the rigid structure (49)
present in Troger’s base. Not only does this molecule provide a framework
on which to build, but since it is chiral, it also allows stereochemical issues
to be addressed.

SciFinder Scholar allows many opportunities for scientists to explore how
this structure has been used in the study of intermolecular interactions. Thus,
a substructure search on (49) gives 476 substances, which may be analyzed

(49)
Analyze by Substructure | Search Refine Substances
Ring Skeleton with structure
476 Substances
R1 R]
R;=N, 0
49 Ring Systems Get| References
48 Substances
Ring| system 279 References
of [interest Get | References
Analyze by
m ]\ Index Terms 15 References |
i/ ﬂ 350 Index Terms
60 Select index terms
of interest =
Molecular Recognition 22 References
Inclusion Reaction
Chiral Recognition
Molecular Association | Get References

Figure 3.22 Summary of options that combine structure and text searches.
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by ring skeleton. In this case, 49 ring systems are identified including those
containing various perphyrins and crown ethers (e.g. ring skeleton (50)). The
graphic representation of the ring skeletons makes it very easy to understand
exactly the types of groups that have been attached to the Troger’s base
framework.

Accordingly, the 476 substances may be refined with a part structure.
When refined with ethylene glycol—related functionality (R,—~C—C-R, where
R; = O,N), 48 substances are retrieved and references on them may readily
be obtained.

Alternatively, references for all the original substances may be obtained,
and while these may be refined with author/indexer related terms, the user
may wish to explore systematic indexing through Analyze by Index Term.
Selection of key index terms gives a new answer set of 22 references.

Although the user no doubt would be delighted with the results, neverthe-
less, it helps to think carefully about the potential limitations of the searches
and about alternative strategies. Since the search commenced with a structure
search, the user is relying on CAS Registry Numbers to be present in relevant
answers, but the indexing of CAS Registry Numbers is highly efficient when
something new is reported for the substances. So, probably, this search has
nicely combined issues of precision and comprehension. Alternative strate-
gies starting with Explore by Research Topic could be undertaken, and
some of the issues here are addressed in Chapter 5, Section 5.2.

3.11 Summary
Key points relating to structure searching on SciFinder Scholar are as follows:

e The representation of chemical structures and chemical bonds is quite
complex, and it helps if searchers understand some of the structure
conventions used by CAS in order to obtain good answer sets.

e Particular issues relate to
— aromatic compounds/resonance;
— tautomers,
- sr-bonding; and
— donor bonding.

e SciFinder Scholar automatically interprets a lot of these issues, but at
times more precise answer sets need to be obtained through Analyze
Substances, then Precision.
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e In substructure searches, SciFinder Scholar defaults to
— tings are isolated or fused;

— chains are assigned chain or ring values;

and the locking tool is used to override the defaults.

e When the user chooses Get References from a structure answer set,
Scholar searches for the CAS Registry Numbers for the substances in
CAPLUS and MEDLINE.

« Answers from bibliographic databases may be analyzed or refined,
for example, by research topic, bibliographic information, or index
terms.

o The user needs to think carefully about the structure to search and the
type of search (exact/related or substructure) required. Will a more general
search (e.g. one that may include synthetic precursors) be better?

The real challenge, however, is to draw the structure that best suits the
requirements! As a general principle in searching for information, it is
better to start with a broader search and then refine answers rather than
to start off too precisely. In this way, not only is the risk of missing key
answers reduced, but related information may also be retrieved, which in
fact, may prove more valuable than just that obtained through a very specific
search. So, as a general rule, the user should start the search at a more
general level, then if the initial answer set is too large, the user may narrow
the search with options under Refine Substances or Analyze Substances,
build more atoms into the structure, or just Get References for the large
number of substances and refine/analyze with topics in the bibliographic
databases.

3.12 Exercises

3.12.1 General Questions on Operation of SciFinder Scholar

Consider the questions (3.1-3.12). Try to work out the various issues before
you log in to SciFinder Scholar. Then enter Scholar and try the problems.
(How well did you anticipate the issues?!)
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3.1 Give alternative ways to find 4-nitropyridine (A) in the substance
database. What are the potential problems for each strategy?
NO,
#
|
N
(A)
3.2 It was indicated that a substructure search (phenyl ring locked) on
structure (2) (see Section 3.4) gave substances with structures (3)
to (7). Why were these substances retrieved, and what strategies

may be used to restrict answers to primary amines containing 2-
aminomethyltetrahydrofurans with aromatic rings at the 5-position?

3.3 Which of the following structures will be retrieved when the structure
query (B) is searched:

(i) in an exact/related structure search;

(ii) in a substructure search (no defaults overridden);
(i) in a substructure search (ring focked);
(iv) in a substructure search (chain locked);

(v) in a substructure search (ring/chain locked).

N N ﬁ NH,
[soiookeo N
0 MeO S
{B)

(B1) (B2)
N3
NOH NHMe NH,
jsoailoeharSS
(@]
HO HO O
{B3) (B4) (B%)

3.4 Suggest ways to find all polymers that have the monomers phthalic
anhydride {C), and triethylene glycol (D). Would the same, or different,
answers arise if phthalic acid was drawn instead of the anhydride?
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0]
o Ho/\/O\/\O/\/OH

0O
(C) o)

3.5 Substances with the dihydronaphthalenecarboxylic acid part"struc-
ture (E) are required. The structure is drawn and a substructure
search is undertaken, but a large number of the answers are 2-
naphthalenecarboxylic acids (F). Why are these substances retrieved,
and how may just the dihydronaphthalenes be retrieved?

(B) "

3.6 Substances of the type (G) are required where M is a metal of the
periodic table group I or II. How would you find these substances?

N
AY
/M M =Li, Na, K, Rb, Be, Mg, Ca, Ba
N
(G)

-

3.7 Information on the preparation of xylenes (e.g. from refining of
petroleum products) is required. It is known that in the database
there are three specific xylenes (o-, m-, and p-xylene) as well as the
incompletely defined substance (Appendix 5.5.1). Propose a strategy
to obtain all these substances in a single answer set in the substance
database.

3.8 Tri-substituted benzenes with the part structure (H) are required, but
when a substructure search is performed, di-, tri-, tetra-, and penta-
substituted benzenes are retrieved. Why is this so, and what is the best
way to retrieve only the tri-substituted benzenes required?
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3.9

3.10

3.11

3.12
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X 0._ CO.H
R=C,H, O
R R
R
(H)

Substances of the type (I} are required, but a substructure search
on structure (I) produces more than 2000 answers, which include
substances (J) and (K). Why are these compounds retrieved, and what
would be a good way to select out just those compounds of the type (I)?

CP—OH l:/\P\// © Cpf © ‘
Me OEt
M (D (K)

Substances of the type (L) are required in which at least one of the
atoms R must be a nitrogen. However, a search on (L) produces many
compounds that have both Rs = C. Suggest a solution to retrieve
compounds in which at least one of the groups R is a nitrogen.

=~ JJ-’IL
NR N R=CN
N R

(L)

How would you find the substance (M) (including the stereoisomers)?

cD cD
ca” *>~cp” ‘“oH

|
OH

(M)

Compounds of the type (N) are required. However, when this structure
is drawn and searched by substructure, more than 10000 substances
are retrieved. (Remember that the bond to the metal is ignored in the
initial search!) The usual procedure now is to Analyze Substances by
Precision (but this may take some time because of the large number of
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answers to look through). So, try a search on structure (0), and then
Analyze Substances by Variable group composition. Comment on
the two processes and in particular on why in the second search, the
initial answer set is much less than 200 substances.

Mo—P Q—P
\V4

V
(N) (o)

3.12.2 Additional On-Line Questions

Find the following substances. In all cases, note the entries in the name,
formula, and structure fields, and thus consider whether alternative methods
to find the substances may have been possible.

3.13 Cyclosporin A

3.14 Stanozolol

3.15 Anhydrous calcium carbonate -

3.16 Sildenafil and all it salts

3.17 Propylene glycol (including the specific stereoisomers)

3.18 Augmentin

3.19 Clavulanic acid and all its salts

320 All dichloronaphthalenes (including isotopically Jabeled substances)
3.21 Polystyrene (homopolymer)

3,22 The norbornyl carbocation (P)

A

+
(P)
3.23 The copolymer of styrene, 1,3-butadiene, and acrylonitrile
1.24 The CAS Registry Number for CHs™* (the protonated form of methane)

3,25 Titanium aluminum nitride .



Chapter 4

Additional Search and
Display Options

4.1 Introduction

SciFinder Scholar offers many additional features. Some of these are explore
options (Author Name, Accession Number, Company Name, and Sequence
Searching) that afford initial answer sets, while others (Get Related and
Property Information) are functions that are used once the initial answers
are obtained or are data mining and visualization tools (Panorama and
Spotfire® DecisionSite). Two other functions are Browse Table of Contents
and Keep Me Posted (current awareness searching). At present, some of these
features are available only in SciFinder, and additionally, access to Spotfire
DecisionSite depends on users having independent arrangements with the
software provider.
Key aspects of these additional features are discussed in this chapter.

4.2 Explore by Author Name

The exact entry of an author name in an original scientific article depends
partly on how the authors wrote their names in the article and partly on the
policies of the editor of the publication. Variations in representations occur
mainly with entries for first names when either full first names or just initials
appear. The situation is further complicated by the database producers who
may apply additional policies.

For example, it is clear from Figure 1.5 that MEDLINE uses only initials,
whereas CAPLUS (Figure 1.3) uses exactly the entry in the original article.

»
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Complications may also occur through the ways in which databases interpret
phonetics (e.g. Miiller is entered as Mueller), prefixes (e.g. van and de), and
hyphenations. Names may be translated into American English {(e.g. most
Chinese-language documents have author names as Chinese characters, and
names that appear in the database are translated). Further, in some original
documents, the author’s last and first names may be in different word orders,
and this may cause complications for the indexer. Names may also be
misspelled. Consequently, a single author may be represented in many ways,
for example, Professor Erik de Clercq appears in more than 20 different ways
in the two databases (Section 2.5.4 and Figure 2.9 of Chapter 2).

In SciFinder Scholar, authors are searched through Explore by Author
Name (Figure 4.1). By default, the list of candidates includes variations in
spellings in last names but not in first names, and because of the latter,
it is advisable to enter initials only, If initials are entered, then candidates
with possible full first names appear, whereas if full first names are entered,
candidates with the corresponding initials appear. Because of the possibility
of many alternatives, the entry should be kept as short as possible (e.g. last
name and first initial), although if the name and initial are quite common, the
list of candidates may be very extensive and may take some time to work
through.

Enter the author's name.

Last name (required):
[E CLERCG |

First name or initial;
e i

Middle name or initisl:

[ |

[ Look for alternative speilings of the last name.

[T« ] [ cance |

Figure 4.1 Screen for Explore by Author Name. Note that alternative spellings of the Last
name but not of the First name are searched, so it is advisable to enter initials only. SciFinder
Scholar screens are reproduced with permission of the Chemical Abstracts Service, a division
of the American Chemical Society.
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Ele Edt Task Tgols Hel
Select the candidates of interest:
O DE CLERCQ E 1620 references =
O DE CLERCQ ELSIE 2 references
0 oE CLERCG ERIC ‘ 22 refarances
[J DECLERCQERIC D 1 references
) DECLERCRERIC DA 1 references
] DE CLERCQ ERICK 3 refarences
O DE CLERCG ERICK DESIRE ALICE 1 raferences
O DE CLERCQ ERIK 990 references
] DECLERCGERIKD 2 referencss
[0 DE CLERCQERIKD A 20 references
0 DE CLERCQ ERIK DESIRE A 2 references
[ DE CLERC@ ERIK DESIRE ALICE 12 references
D DECLERCQE 46 refarences
[ DECLERCQEE 4 referances
0 DECLERCQER 14 references
[0 DECLERCQ ERIC 1 referances
[0 DECLERCQ ERIK 11 references
[0 DECLERCQ ERIK DESIRE ALICE 1 references [
Get References Back
Candidates 1-18 of 18

Figure 4.2 Candidates obtained from search in Figure 4.1, Note alternative speliings of De
Clercq, and potential full first names and initials are retrieved. If first name ‘erik’ had been
entered in Figure 4.1, then candidates with first name “eric’ would not be retrieved. SciFinder
Scholar screens are reproduced with permission of the Chemical Abstracts Service, a division
of the American Chemical Society.

The entry in Figure 4.1 produces 18 candidates (Figure 4.2) and indicates
some alternative spellings (e.g. Declercq) for the last name. The algorithm
did not pick up entries for De Klerk, but to use an algorithm that allows
for such variations would be very difficult and in any case, depending on
the author, many false hits may result. If the entry in Figure 4.1 is ‘Last
name ‘‘Declercq’’’, it is found that the first 12 candidates in Figure 4.2 are
not shown. Again, it is a matter of the sophistication of the algorithm. The
point is that atthough SciFinder Scholar helps a great deal, if absolutely
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comprehensive results are required, the user still may have to use a few
alternatives to ensure that all records are identified.

The other major issue relating to searching for authors is that different
authors may have the same names, or at least, the same last names and
initials. So, while Margaret M Harding (University of Sydney) and Marjorie
M Harding (University of Edinburgh) may be distinguished by their first
names, they may also be represented as M M Harding in original documents.
Further, MEDLINE will represent them only as M M Harding. The usual way
to resolve this issue is to add extra search terms to answer sets, for example, to
additionally search by company/organization or by research topic. However,
it should be remembered that both CAPLUS and MEDLINE list only one
affiliation (so, in the case of multiauthored papers, the Universities of Sydney
or Edinburgh may not be listed), and in this particular case, both authors
share at least some research interests (in protein chemistry). The problem
is often more complex for some names of Chinese, Korean, or Taiwanese
origin, where many authors share the same last name and may have only one
first name (which again is used by many different scientists).

How crucial these issues are depends on the intent of the search and on
how unusual the name is. If the intention is to find the majority of papers
written by an author, then an author search followed by refinements is usually
sufficient. If the intention is to get a complete list of papers for an author,
then all possible variations of the author’s name must be considered, and it
is usually necessary to look through all the records to check that papers from
different authors are not included.

4,3 Explore by Accession or Patent Number

Accession numbers are used by database producers as unique identifiers for
records and are found in the electronic database (or the print equivalent).
If the searcher wishes to retrieve a record, for example, to display the full
record, to check CAS Registry Numbers, or to work through citation links or
full text, then the accession number may be entered dlrectly if it is known
from a previous search.

Patent numbers are used by patent authorities as unique identifiers for
patents, but many numbers may relate to. the single invention as it passes
through the patenting process. For example, a patent application number
is assigned when the manuscript is first received, and a patent number
is assigned when the manuscript has passed the full examination process.
Patents need to be taken out in all countries where the inventor seeks
coverage, and so a single invention may have many application and patent
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numbers. All these numbers make up what is known as the patent family
information (Figure 4.3), and searches on any of the numbers will retrieve
the record.

Scientists may need to consult information professionals for a full expla-
nation of the various patent numbers and codes, although users of SciFinder
Scholar generally are interested only in the scientific aspects of the document.
Indeed, questions related to the legal status of patents most probably need to
be asked only if the searcher is interested in the patentability of their research,
and such questions are not within the usage restrictions for SciFinder Scholar.
However, finding scientific information in patents is an important issue for
academic staff and students and is within the usage restrictions for SciFinder
Scholar.

mw_m
F

Blbliographic information B|

Inhibition of Gram positive bacteria with furanones.  Kjelleberg, Staffan; Steinberg, Pater David; Holmstrom, Carola;
Back, Atthur. (Unisearch Limited, Australia).  PCT Int. Appl. {1999), 22 pp. CODEN: PIXD2 WO 9953915 Al
12991028 Designated States W: AE, AL, AM, AT, AL, AZ, BA, BB, BG, BR, 8Y, CA, CH, CN, CU, CZ, DE, DK, EE, ES,
Fl, 6B, GD, GE, GH, GM, HR, HU, ID, IL, N, IS, JP, KE, KG, KP, KR, KZ, L, LK, LR, LS, LT, LU, LV, MD, MG, MK,
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 8G, SI, 5K, L. TJ, T™M, TR, TT, UA, UG, US, UZ, VN, YU, ZA, IW,
AM, AZ, BY, KG, KZ, MD, RU, TJ, TM. Designated States RW. AT, BE, CH, CY, DE, DK, ES, Fi, FR, GB, GR, IE, {T,
LU, MC, NL, PT, SE, BF, BJ, CF, CG, CI, CM, GA, ML, MR, NE, 8N, TD, TG. Patent written in English.  Appiication:
WO 93.-AU2B4 19930416. Prioity: AU 98-3034 19980417, CAN 131307086 AN 1999:69094% CAPLUS

Patent Family Information

Patent No, King Date Anplicatign Ng, Date
WO 4853315 Al 19891028 WO 1995-AUZB4 19980415
W AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI,

GB, GD, GE, GH, GM, HR, HU, I, IL, IN, IS, JP, KE, KG, KF, KR, KZ, LC, LK, LR, LS, LT,
LU, Lv, MD, MG, MK, MN, MW, MX, NO, NZ, PL, FT, RO, RU, SD, SE, 8G, S, SK, SL,
TJ, TM, TR, TT, UA, UG, US UZ, YN, YU, ZA TW, AM, AZ, BY  KG, KZ, MD, RU, TJ, TM

RW: GH, GM, KE. LS, MW, SD, SL, 5Z, UG, 2W, AT, BE, CH, CY, DE, DK, ES, FI, FR, GB,
GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN,
0,76

Al 9933224 Al 19951108 AU 1899-33224 19930416

EP 1071416 Al 20010134 EF 1898-514365 19920418
R: AT,BE, CH,DE, DK, ES, FR, GB, GR, [T, L, LU, NL, SE, M, PT | IE, FI

Prigr i ’

AU 1998-3034 19880417

WO 1998-AUZ84 19990415

Al ot

Get Relaied...l Closs ‘

Figure 4.3 Detail of a reference showing patent family information. The patent numbers,
priority application numbers, and countries covered are important legal aspects of the
document, Copyright the American Chemical Society, and reproduced with permission.




110 Information Retvieval: SciFinder and SciFinder Scholar

SciFinder Scholar contains records for more than three miilion
patents and information on the patents covered is available through
http.//www.cas.org/EO/caspat. html. The majority of these records are linked
to full text documents. Records have titles, abstracts,’ and full indexing, and
the citations within patents occur from 1999 onward; so, SciFinder Scholar
provides many entries into the patent literature at the desktop.

4.4 Explore by Company Name/Organization

Searching for company names is a very complex task, and some issues that
need to be kept in mind include the following:

(1) authors may state their organization in a number of ways (e.g. compare
the entries for the Rega Institute in Figure 2.10),

(2) CAPLUS and MEDLINE may have file-specific abbreviations (e.g.
compare the affiliations listed in Figures 1.3 and 1.5); )

(3) company mergers or acquisitions may lead to changes in company names
from time to time; and

(4) usually, only one affiliation is listed in CAPLUS and MEDLINE, even
though separate affiliations for different authors may be given in the
original article (e.g. the original article represented in Figures 1.3 and
1.5 also contains the affiliation for Jonathan Sessler at the University of
Texas).

Information on organizations may be found in two different ways.
First, a bibliographic answer set may be obtained (e.g. by Explore by
Research Topic) and subsequently, the answers may either be analyzed or
refined by company name/organization. Alternatively, Explore by Company
Name/Organization may be used.

The advantage of Analyze References by Company Name/Organization
is that individual listings and variations are indicated in the histogram and
may be selected. The limitations are that the list of options may be very long
and that the initial answer set may not have retrieved all the relevant records.
Nevertheless, in this way, a reasonable indication of the types of entries
present mdy be obtained, and if more general searches through Explore
by Company Name/Organization are required, then strategies may be
developed on the basis of the terms identified.

| Note that titles and abstracts in records for patents may be rewritten by the indexers when the original document does
not contain sufficient techniceal information in these fields.
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On the other hand, both Refine References by Company Name/Organi-
zation and Explore by Company Name/Organization require precise
inputs, and as already discussed, this needs to be done with caution because
of the variations of the entries in the databases.

At present, in SciFinder Scholar, there is no way around the restriction
that only one affiliation is listed in the databases. When comprehensive
information on the company or organization is required, alternative databases
that list all affiliations in the original documents may need to be consulted.
However, all databases are restricted through the points 1 to 3 listed above,
and caution needs to be exercised in interpreting the results.

Explore by Company Name/Organization is used when the search
needs to be started through the name of an organization (Figure 4.4). In the
search, SciFinder Scholar uses a number of algorithms to identify possible
candidates, including searches on the complete company name, on individual
words in the company name, and on its company dictionary. This dictionary
of company synonyms means that alternative names for the company may be
searched in addition to the names entered.

Generally, it is preferable to enter as few terms as possible, and of course,
to choose terms that may be relatively unique. Accordingly, if records for
articles from the Rega Institute (Figure 2.10) are required, then the entry in
Figure 4.4 gives a set of more than 2200 records of which two-thirds are from
CAPLUS. These records may then be analyzed in the usual way, and some
of the most listed terms are shown in Figure 4.5,

gl Ly Compamy Fome_______________ A= Ed]

Please enter the name of the campany or organization.

[REGA iy

Exampies:
Minnesota Mining and Manufacturing

M

Du Pont
Figure 4.4 Screen for Explore by Company Name. It is preferable to enter as few terms as
possible in the first instance and then to analyze/refine initial answer sets. SciFinder Scholar
screens are reproduced with permission of the Chemical Abstracts Service, a division of the
American Chemical Society.
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Lompany/Dmpanization Analpsis
Fite Edit Task Tgols Hep
Select Histo gram Entries of interest
B univ Lewen, Belg I 3| g
O Kathol Univ Leuven, Belg _ 283
DO Rega Institute for Medical [ ] 260
Research Katholieke Universiteit
Leuven Beligium
DO Katholieke Universitsit Lewen, (R 154
Bely
O Katholiske Univ Leuven, Belg [ ] 153
O Rega Inst, Belg Bl 100
O Rega instituta for Medical [ ] .68
Research University of Leuven
Balgiurn
O University of Leuven, Balg [ ] 82 |=
Get References Back
Histogram Entries 1-8 of 352

Figure 4.5 Part of the histogram of entries when the result of the search in Figure 4.4 is
analyzed by Company Name. For many company listings, particularly for universities, entries
may include the section or department as well as the parent company. The histogram may
include hits of either or both types, although when records are retrieved, they will contain the
full affiliations. SciFinder Scholar screens are reproduced with permission of the Chemical
Abstracts Service, a division of the American Chemical Society.

Names of institutions may be very lengthy, so the full name of the
institution may not be shown in the histogram. Additionally, the search field
may contain subfields with information on the department, the institution, and
the country, and depending on the search, different sections may be displayed
in the histogram. For example, some of the actual records listed under the first
row in Figure 4.5 (‘Univ Leuven, Belg") have the full entry ‘Rega Institute
for Medical Research, Katholieke Univ. Leuven, Louvain, Belg’, and so it is
often found that the number of references obtained when the various boxes
are checked are much greater than those indicated in the histogram. (When
Univ Leuven, Belg (first row in Figure 4.5} is checked and Get References
is clicked, more than 800 answets are retrieved.) Accordingly, in practice, it
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is necessary to check all the relevant boxes, and then to work systematically
through the next set of answers.

I two or more terms are entered in the query, SciFinder Scholar looks
for these terms anywhere in the field for the company/organiZation and
depending on the specific entries in the company dictionary, may or may
not add synonyms to the search. For example, if “3M’ is entered, a number
of synonyms including ‘Minnesota Mining and Manufacturing’ will be
searched since these are in the dictionary. However, if ‘3M Japan’ is entered,
the algorithm may retrieve records with the terms entered only and the
synonyms may not be applied. For this reason, it is usually better to take
the search in steps, and, for example, a search on 3M’ (where the synonym
dictionary is applied), followed by a refine with ‘Japan’ gives more than
double the number of answers in comparison to an initial search just on ‘3M
Japan’.

Word order is not important and searches for ‘univ sydney’, ‘university
sydney’, ‘sydney university’, and ‘sydney univ’ produce identical answer
sets. However, these records will contain hits for several of the univer-
sities in Sydney including Macquarie University, University of Western
Sydney, and University of New South Wales, as well as The University of
Sydney.

In summary, searching for Company Name/Organization presents many
challenges for the searcher and for the algorithms used by SciFinder Scholar.
Although the algorithms work very well in most cases, if comprehensive and
precise answers are required, it is probably better to refer the problem to an
information professional.

4.5 Getting Related Information

Once a bibliographic answer set has been obtained, and after the Get Related
button at the bottom of the screen has been clicked, a new screen appears
(Figure 4.6). Presently, the third option, Substances, is available only to
SciFinder Scholar and SciFinder subscription users only.

4.5.1 Citations

Citations have been added to the CAPLUS database from the beginning of
1999, and so cover many publications from 1998. Further information on the
coverage may be obtained through http./fwww.cas.org/S TNEWS/MAYJUNOO/
feature.html, and here, it will be noted that a unique aspect is the coverage
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Select One:
U'; Cited References
H-‘ Gel references cited in the selectad document(s)

B«E Ciing References

-
" Get referances that cite the selected document(s)

Diﬂ Substances
\& Get substances indexed in the selected document{s)

(‘ .| eScience
aSc
Gef relatad information fram the Web.

Cancel I

Figure 4.6 Options available under Get Related (e.g. sec Figure 2.4). This screen appears
for SciFinder Scholar and SciFinder subscription usets. Other users do not have the Substances
option. SciFinder screens are reproduced with permission of the Chemical Abstracts Service,
a division of the American Chemical Society.

of citations from patents. While there are a number of issues relating to cita-
tions,? nevertheless, citation linking and citation searching provide further
opportunities for information retrieval.

As answer sets that involve cited or citing references can quickly become
very large, the ability to work through larger answer sets in systematic ways
with the many options available in SciFinder Scholar is very important.

Cited References (Working Backward in Time)

Cited references are displayed automatically as part of the record, and
Figure 4.7 gives the first few of the 38 citations in the complete record. Links
to records in the database are provided for each citation, but when links are
not indicated, it simply means that a record for the citation is not present.
This often occurs for books (e.g. Citations 1 and 2 in Figure 4.7) or because
the algotithms used to link citations may not have recognized the specific
page numbers mentioned in the original citation.

Although the citations may be viewed in turn through the links, often it is
better to view citations through Get Related, followed by Cited References,

* For example, see ‘Cifation searches in on-line databases: possibilities and pitfalls’ in Trends in Analytical Chemisiry,
20, 2001, 1-10,
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[ __________RAg]

Fe Edt Heo

I»

Blbliographic Information

Alkyl and Aryl Substituted Corroles. 1. Synthesis and Characterization of Free Base and Cobalt Containing Derivatives,
X.ray Structre of (MedPh5Con)Co(pyl?.  Guilard, Roger, Gros, Clauds P.; Boits, Frederit; Jerome, Francois; Ou, Zhongping;
Shao, Jianguo; Fischer, Jean; Weiss, Raymond; Kadish, Karl M. Faculte des Sciences Gabrisl, LIMSAG UMR 5633 Universile de
Bourgogre, Dijen, Fr.  lnorg. Chem. (2001), 40(19), 4845.4055. CODEN: fNOCAJ ISSN: 0020-1689. Joumat written in English.
AN 2001:643812 CAPLUS

Abstract

The synthesis, spaclroscopic properies, and elsctrochem. of six differant alkyl- and aryl-substituted Co(ll) cosrolas are prasentad.
Tha invastigated compds. contain Mz, Et, Ph, or substituted Fh groups at the sight &-pasitions of the torole macrocycle an four
derivs, also contain a Ph group al the 10-meso position of the macrocycle. Each cobalt corrcle undergoes four revarsible oxidns. in
CH2CI2 contg 0.1 M tetra-n-butylammonium perchiorate and exists as a dimer in its singly and doubly exidized forms. Tha diffrerce
ity potentisl betwaan the first twa oxidns. is assocd. with tha dagree of intsraction batween the two corrole units of the dimer and
ranges fram an upper value of 0.2 V, in the case of (MeEE12Car)Co, to a lewer vaius of about 0.17 V, in the cage of four compds.
lwhith have 3 Ph group incated at the 10-mese position of the macrocycle. These Co(ll) comoles strongly coordinale twe pyridine
mols. or ore carbon monoxige mol. in SH2GI2 media, and figand binding consls. were evalualed uging spectrascopic and
elactrochem. methods. The structure of (Me4Ph5ConCafpy)2 was also detd. by X-ray diffraction. Crystal data:
(VadPhEConColpy)2 3CH2CR H20, rharhembic, a = 19.5850(4) ANG., b= 17.1070() .ANG., ¢ = 15.9180(8) .ANG., vV = £320.2(5)
.ANG.3, space group Pna2t, Z =2, 35 460 chsevations, R{F) = 0.068.

Indaxing .- Section 78 (Inorganic Charmicals and Reactions)
Cliattons

1} Faclesse, F; The Porphyrin Handbaok 2000, 2, 201
2) Etben, C; The Porphyrin Handbook 2000, 2, 233

4) G‘russ‘ Z Chem Commun 1999, 539
Z1Jderorra. F: Chem Commun 1298, 2007
) Jerome . E: Mew J Chem 199, 22, 1327

14

Figure 4.7 Screen showing citations in CAPLUS. Note that this is an example of a recently
added record, and that full indexing will soon appear in CAS Section 78 (Inorganic Chemicalg
and Reactions). Copyright the American Chemical Society and reproduced with permission.

since this process gives the complete list of records as a separate answer set.
This answer set may be analyzed or refined in the usual manner, and this is
often important because at times, many citations may refer to experimental
details (such as melting points) and not to the subject matter, which usually
is the intention in finding related records.

Accordingly, an Explore by Research Topic ‘I am interested in *‘urocanic
acid with cancer’’’ gives just over 90 records in which the two concepts are
‘anywhere in the reference’ and Get Related followed by Cited References
gives over 450 records. Since cited references are automatically linked in
database records, this answer set will contain records from CAPLUS and
MEDLINE.

Advantage may now be taken of the analyze/refine options, and, for
example, Analyze References by Index Term indicates important headings
such as ‘ultraviolet rays’, ‘UV B radiation’, and ‘radiation effects’, which
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may be used to focus the answers and to eliminate those citations that do not
relate to the topic of interest?

Citing References (Working Forward in Time)

Working with citing references enables a searcher to investigate more recent
information on the topic. Thus, after the records that contain the concepts
‘urocanic acid’ and ‘cancer’ are retrieved, and Get Related followed by
Citing References is chosen, a new answer set of around 160 records is
obtained, and the majority of these give more recent information on the
subject. As citations are presently included only in CAPLUS, these citing
references are from CAPLUS only.

Expanding searches through citations is another way to work through the
issues of comprehension and precision in searching. It is simply another
tool that is available, but it relies ultimately on the referencing used by the
authors in the original publications. At times, it turns up important additional
articles that may not have been retrieved even by a variety of searches on the
topics.

Another particularly valuable application of citations is to locate citations
for individual authors. First, all records published by the author are found
(Section 4.2) and then the Get Related button is clicked. After Citing
References is chosen, the required citations are presented. Since there are
some restrictions on the number of answers that can be processed at one time,
it may be necessary to break the initial answer set of publications into subsets,
and this may be easily done through Analyze References by Publication
Year.

As with all searches, it is necessary to understand the limitations, and
here the main considerations are the accuracy with which the original search
may be conducted (e.g. note that it may be difficult not only to get all
the publications by the author but also not have false answers because of
problems with different authors being represented by the same name terms),
the years for which citations are entered in the database, and the identification
of a record in the database for the citing reference. There are many issues
relating to this last aspect including the accuracy of the original citation
(e.g. whether the reference page number is correct) and the function of the
algorithm, so the number of records obtained through Citing References
should be considered as a guide only.

3 Of course, scientists familiar with the field are aware that the UV absorption properties of urocanic acid has implications
refating to skin cancer.
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4.5.2 Substances

It has already been shown (Section 2.5.4 of Chapter 2) that it is possible
to Analyze References by CAS Registry Number and that this affords a
histogram of the number of records that contain the various CAS Registry
Numbers in the answer set. Having such histograms are valuable in their own
right since they give indications of the more frequently listed (and hence,
possibly more important) substances that relate to the topic.

However, if particular types of substances are of interest, this process
requires the searcher to look through the various substances in turn. For
example, Explore by Research Topic ‘I am interested in ““traditional
Chinese medicine’’’ gives more than 6500 records that contain more than
3400 substances, and the most commonly indexed substances are simple
atoms such as calcium. So, how could the more complex organic substances
be identified in this large list?

The answer is to Get Related information on Substances (Figure 4.6;
this function is presently available only for SciFinder Scholar and SciFinder
subscription users) and as this feature is available for answer sets of less than
1000 records, in this case, subsets of the original answers need to be obtained.
In the event, after answers from an explore on ‘traditional Chinese medicine’
are restricted to English language in CAPLUS, and after Get Related and
then Substances is chosen, more than 1700 substances are displayed in
REGISTRY. The searcher may now use the usual substance refine/analyze
options, and indeed, an analysis of nitrogen-containing ring systems provides
interesting answers (Figure 4.8).

This option fully integrates all the unique functionalities for processing
answers in CAPLUS/MEDLINE with those in REGISTRY. Thus, at any
stage, the substances in an answer set obtained through a bibliographic search
may themselves be analyzed or refined. References may be obtained for the
new substance answer set, and the process may be repeated. In Chapter 6, it
will be seen how the reaction database in turn may also be fully integrated.

4.5.3 eScience

In a manner similar to that through which ChemPort (Section 2.5.2 of
Chapter 2) provides the link from SciFinder Scholar to full text information
from publishers through the Web, eScience http://escience.cas.org provides
the link from SciFinder Scholar to Web search engines. The link is activated
through Get Related then eScience (Figure 4.6), and the opening-screen is
shown in Figure 4.9. From this point, any of the usual Web search functions
may be implemented, and in particular, immediate access t0 the Web search
engines powered by ChemIndustry, Google, and ChemGuide is available.
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When eScience is activated after searches initiated through Explore by
Research Topic, Author Name, or Company Name/Organization, the
concepts in the original SciFinder Scholar query are directly entered in
the search box, although prepositions/conjunctions and certain controlled
terms are not transmitted. The text box may be edited if desired so that the
functionality of the search engine (e.g. Boolean operators, truncation, and
quotation marks/phrase searches) may be utilized.

So, Get Related then eScience from answers from an initial search ‘I am
interested in ‘‘urocanic acid with cancer’”’ automatically enters terms as
shown in Figure 4.9. Now, it is important that the user understands the search
strategies available through the search engine, and, for example, in the case
of a scarch through ChemIndustry, the query effectively looks by default for
any of the terms. As there are numerous records that simply refer to ‘cancer’
or ‘acid’, the user is better off searching just for ‘urocanic’ when around
70 hits are obtained. The ChemIndustry search on ‘urocanic acid cancer’
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ChemGuide searches may be conducted. This screen is reproduced with permission of the
Chemical Abstracts Service, a division of the American Chemical Society.

gives more than 350000 hits and that on ‘yrocanic acid’ gives more than
200000 hits.

As usual, it is helpful, even with Web search engines, to understand how
the search is being conducted, to understand basic search functioralities, and
then to think carefully about the answer sets produced. For example, when an
Explore by Author Name: Kadish K is attempted in SciFinder Scholar, the
searcher would naturally check the boxes next to candidates: Kadish Karl,
Kadish Karl M, and Kadish K M. If after the initial answers are obtained the
search is extended into eScience (e.g. to find more information on the author
including a Web address), then SciFinder Scholar enters all the three name
terms above, and the three different Web search engines interpret the query
quite differently. Therefore, the text automatically entered usually needs to
be edited in such a way that optimal resuits are obtained for the different
search engines.
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4.6 Property Information

Calculated physical property information (http://www.acdlabs.com) and
experimental property values are available in REGISTRY, and an example
of a record is given in Figure 4.10. The sources of the information are varied,
but a recent summary may be found at htp./mwww.cas.org/ONLINE/STN/
STNOTES/stnotes27.pfd. The inclusion of hydrogen-bonding donor and

File Edit Help

Absolute stereochemistry. =

N. cL
=
R |
I
s

PROPERTY VALUE CONDITION NOTE
H donors 1 ACD (1)
H acceptors 2 ACD (1}
Molecular Walght 208.89 ACD (1)
loyP 1.265+.0.346 ACD (1)
logD -1.94 pH 1 ACD (1)
logD -1.83 pH 4 ACD (1)
logD -1.52 pH7 ACD (1)
logD 077 pH 8 ACD{1) |
logD 0.93 pH 10 ACD{1)
pKa 10.07++-0.20 Mest Sasic ACD (1)
Molar Solubility Very Soluble pH 1 ACD (1)
Molar Solubility Very Soluble pH 4 ACD (1)
Molar SolubHity Yery Soluble pH7 ACD (1) =
Molar Solubflity Yery Soluble pH B ACD (1)
Molar Sclubility Slightly Soluble pH 10 ACD (1)
Notes
{1] Calculated using Advanced Chemistry Development software Solaris V4,87, 2001 ]

Figure 4.19 Structure and property display in the record for epibatidine (CAS Registry Num-
ber 140111-52-0) in REGISTRY. Copyright the American Chemical Society and reproduced
with permission.
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acceptor data and of acid dissociation constants (pK,) are of particular
relevance to studies on intermolecular associations. Meanwhile, log P and
log D, the partition coefficients in octanol/water mixtures for the neutral
species and the actual species at various pH values, respectively, give
valuable information on solubility in biological media. Information on the
calculation and reliability of the data may be obtained through the ACD Web
site, particularly, Attp://www.acdlabs.com/products/phys_chem lab/logd and
http:/fwww.acdlabs.com/products/phys_chem _lab/pka/batch.html.*

As an example of an effective way to use property information, consider
a query that aims to identify pharmacophores for epibatidine (Figure 4.10).
First, it is necessary to define the key part of the structure of interest and to
perform a substructure search (e.g. of the substructure in Figure 4.11).

This gives more than 10 000 substances, and when Refine Substances and
then Property Data are chosen, the relevant data is entered into the screen
(Figure 4.12). It usually is better to make the restrictions in stages, since in
this way the user may evaluate the implications of the alternatives in turn.
Therefore, as a first option, substances with ‘no value’ (i.e. those that currently
do not have property values listed) may be excluded, and the answer set now
contains around 3500 substances that may be further analyzed or refined.
From here, there are eight different calculated property values to consider,
including the two extra options under Refine Substances (i.e. by structure or
by commetcial availability). For example, the user may refine the substances

with a query in which the chain bonds in Figure 4.11 are locked and then

may explore outcomes when different numbers of ‘freely rotatable bonds’ are
searched. At every stage in the process, three-dimensional representations
of specific substances may be viewed through the associated link to 3D
Model.

Answers obtained in this manner give an excellent idea of the substances
reported in the literature for a particular substructure, of how they look in
three-dimension, and of some of their key properties. Log P, log D, pK,,
solubility data, and the number of freely rotatable bonds provide valuable
information to the medicinal chemist, although it should be remembered that
the conformational issues inherent in the bond rotations should always be
considered along with the energy surface values for the docking molecule.
Of course, the spatial positions of the hydrogen donors and acceptors and

4 For further information on how to interpret and apply the data, perhaps start from the review article by Christopher
Lipinski. The $ciFinder Scholar record for this review is easily obtained through Explore by Document Identifier:
2001:207214,

-



122 Information Retrieval: SciFinder and SciFinder Scholar
N - T
Fis Edt Yiew Tools Iemplate Help
LI~ =
At hort
\': yﬁ»
Xor| P

o> INE| DD
01G101d

= -k
N
N

&

5 ~
S 4%
K A8 ]
— Mg [BERE e Scalo[I7 IH
Z}'ﬁﬁ%‘ﬁ —i=|=|-

(Praview | [GetSubstances‘ GetRaaclionsl rCancei I

CB H12 N2 136.20

Figure 4.11 Screen for structure search for pharmacophores for epibatidine. SciFinder
Scholar screens are reproduced with permission of the Chemical Abstracts Service, a division
of the American Chemical Society.

issues of -stacking are other extremely important aspects of intermolecular
interactions. Here, SciFinder Scholar helps through searches involving the
number of donors and acceptors, and answers may be refined by queries
involving aromatic rings to give indications of 7 -stacking groups. SciFinder
Scholar thus provides quite specific lead compounds for the more extensive
computer analyses needed to fully understand molecular associations.

4.7 Sequence Searching

Protein and nucleic acid sequence searches through the Basic Local Align-
ment Search Tool (BLAST®) are now available to SciFinder users. BLAST
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Figure 4.12  Screen for input of property information. (Note: seven of the property fields are
displayed, the remaining field is ‘solubility’.) SciFinder Scholar screens are reproduced with
permission of the Chermical Abstracts Service, a diviston of the American Chemical Society.

* programs are a suite of sequence comparison algorithms, and general infor-

mation on the algorithms and the concepts involved are available in many
places on the Web (e.g. http:/www. ncbi.nlm.nih. gov/Education/BLASTinfo/
similarity.html). More specific information on the application of BLAST
algorithms may be retrieved through SciFinder Scholar ‘I am interested in
““BLAST’*’ or by looking at citations to the original article by Stephen
Altschul ef al. (see Exercise 4.7). -

BLAST programs are used to search sequence databases, and in the case
of SciFinder, they are used to search the REGISTRY database. The search
commences from the icon labeled Nucleotide or Protein Sequence on the
SciFinder main screen (Figure 4.13), and after the sequence is entered, the
appropriate BLAST Program is selected (Figure 4.14).

Figure 4,15 presents an example of answers obtained through a typical
nucleic acid similarity search, and many BLAST display options are available
through the various icons and check boxes. Of particular note is that answers
are from REGISTRY and the full REGISTRY details may be viewed by
clicking on a substance link.
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Figure 4.13  SciFinder Explore screen. SciFinder screens are reproduced with permission of
the Chemical Abstracts Service, a division of the American Chemical Society.
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Finally, when Get References (Figure 4.15) is chosen, the screen shown
in Figure 3.21 appears, and from here, bibliographic records from CAPLUS
and MEDLINE may be obtained.

Since BLAST is available through other systems, the scientist needs to
consider whether sequence searches should be performed through SciFinder
in the first place, and there are two main points to note. First, REGISTRY is
probably the largest single source of protein and nucleic acid sequences. It
contains mote than 1.6 million protein sequences and more than 21.6 million
nucleic acid sequences including over 18.9 million nucleic acid sequences
in GENBANK® and over 2.7 million additional sequences that have been
indexed from CAS sources.” These additional nucleic acid sequences are
reported in more than 140 000 records in CAPLUS, and almost half of these
are records from patent documents. Indeed, the number of sequences unique
to patent documents are growing so rapidly, and are of such great importance,
that no search is comprehensive unless these are also covered. The other

5 The figures quoted here are current to mid-October 2002. However, sequence databases are growing very rapidly and,
if it it critical to determine the current number of sequences, the searcher should consult database producers for latest
figures,

Additional Search and Display Options 125

[P soiozon —————————_______ARE]

Nucieolige Quety

BLASTh
Compare 8 hucleotide sequence against & nucleotide databhase,

BLASTX
Compers a nucleotide sequence translated in all reading fremes

against a protein database.

BLASTX
Compare & nucleotide sequénce against & nuclectida database,
somparing translations in all reading frames.

-

ENENE

Frotein Query

BLASTR
Compsare a protsin sequence against e protein datsbhase,

tBLASTN
Compare a protein sequence against & nucleotide database
crenslated in all reading frames.

39

Figure 414 BLAST® programs available within SciFinder and their functions. SciFinder
screens are reproduced with permission of the Chemical Abstracts Service, a division of the
American Chemical Society.

major source of sequences from patents is the DGENE database on STN
hitp./fwww.cas.org/ON-LINE/DBSS/dgeness. html.

Second, while answers from BLAST searches in SciFinder are substances,
the corresponding references in CAPLUS and in MEDLINE may easily be
obtained and the references may be further processed through any one of the
unique SciFinder explore/analyze/refine options.

4.8 Data Mining and Visualization

As databases increase in size, users obtain greater number of records, and
the analyze/refine options within SciFinder Scholar help greatly to narrow
down answers in a simple and predictable manner. However, in recogni-
tion of the complexities of viewing data from large databases, SciFinder
now additionally offers a data mining option called Panorama, and users
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Figure 4.15  Sample of answer from BLAST search. SciFinder screens are reproduced with
permission of the Chemical Abstracts Service, a division of the American Chemical Society.

of Spotfire DecisionSite have additional opportunities through the inter-
face. Spotfire http://www.spotfire.com is a leading provider of eAnalytic
applications and services. SciFinder2001 enables scientists to export phys-
ical property data from SciFinder to DecisionSite for further analysis,
and selected compounds may be returned to SciFinder for further explo-
ration.

Panorama looks at index terms in records in CAPLUS and MEDLINE
and, in particular, enables intersections of index terms to be examined. That
is, Panorama enables the user to find records in which two index terms
are present and thus develops to a far greater extent the ability to Analyze
References by Index Term considered in Section 2.5.4 of Chapter 2.
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However, think about the problem. If Panorama is a tool that helps with
the visualization of large answer sets and effectively selects index terms,
then large answer scts would have very large number of index terms. The
user may well have an even more complex problem sorting through index
terms than sorting through the original records! Panorama deals with this
problem by first sorting index terms into categories. Help with understanding
categories is available through the Help menu at the top of the SciFinder
screen.

Panorama may be considered as a ‘three-dimensional’ search aid. In the
first dimension is the initial query, while the index terms in the rows and
the columns make up the other dimensions. For example, the original query
may focus on ‘Chinese traditional medicines’, the rows may include the
substances, and the columns may include any number of index headings such
as those for various diseases or treatments. Of course, such searches may
always be performed individually through any number of different Explore
by Research Topic querics. With Panorama, the complex matrix may be
determined through a single procedure, thereby giving not only a snapshot

. of the whole subject but also indicating the number of answers with specific

interconnections.

As an example, it is well known that there are links between genetic makeup
and cancer, 0 a question may be ‘Can Panorama help with the retrieval of
information where cancer is linked to the various human chromosomes?’

First, an answer set needs to be obtained, so the search ‘I am interested

*in “‘human chromosome with cancer’’’ is conducted. This gives more than

8000 records in which it is noted that SciFinder automatically starches for
many synonyms within the concept ‘cancer’ (neoplasms, carcinomas, etc.).
More than half of these records are from CAPLUS, which again emphasizes
the point that workers in this field need to consider CAPLUS as weil as
MEDLINE.

Panorama ultimately presents a two-dimensional spreadsheet in which one
set of index terms is in rows and a second set is in columns. Therefore, once
Panorama is clicked, it first looks at all the index terms in the records and
presents them in categories (left-hand column in Figure 4.16). The categories
are ranked in order of entries, so Figure 4.16 informs that most records are
in the category ‘Genetics & protein chemistry’, and more specifically in the
subcategories ‘Genetics’, ‘Nucleic acids’, ‘Proteins & peptides’, and ‘Protein
& peptide topics’. The user may scroll down through other categories,
namely, ‘Biology’, ‘Physical chemistry’, and so on.

However, Panorama is a ‘big picture’ analysis tool and users should
try broad options (sets with large reference counts) first. Therefore, once
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Figure 4.16 Panorama first requires selection of terms from within a category. These terms
will form the rows in the spreadsheet. SciFinder screens are reproduced with permission of
the Chemical Abstracts Service, a division of the American Chemical Society.

subcategory ‘Genetics’ is selected, the histogram on the right-hand side of
Figure 4.16 is presented, but selection of other subcategories would give
different histograms that could be evaluated. Now, it is apparent that there
are index terms for each of the human chromosomes, so these are checked in
turn, Finally, ‘OK’ is clicked.

Next, Panorama asks for headings for the columns in the spreadsheet and
again, any category may be selected. In Figure 4.17, All:Topics is selected,
the histogram is presented, and the user checks those headings of interest.
When ‘OK’ is clicked, an Excel spreadsheet is produced, and it may be
anipulated in any way required. (SciFinder does not allow the initial
spreadsheets to be edited; the spreadsheet should be copied and pasted into
a new Excel document if further manipulations are required). Figure 4.18
shows the result of sorting the spreadsheet into the various chromosomes and
indicates, for example, that there are 87 records with Index Terms ‘Mammary
gland, neoplasm’ and ‘Human chromosome 17°. If the user clicks on this
cell, the 87 records will be displayed.
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Figure 4.17 Panorama next requires selection of terms for the columns in the spreadsheet.
SciFinder screens are reproduced with permission of the Chemical Abstracts Service, a
division of the American Chemical Society.

-

Further manipulation of the data may be undertaken through Excel, and
as an example, Figure 4.19 shows a histogram of the hits for the various
chromosomes. Remember that the initial answer set was obtained from a
search on human chromosome with cancer, so this histogram gives a broad
picture of connections between the terms.

If the original answers had been processed with Analyze References by
Index Term, followed by selection of index term ‘Chromosome, human
17’, then all the original records with this term would have been produced.
A further analysis of this subset with Analyze References by Index Term
‘Mammary gland, neoplasm’ would give the same 87 records, and the process
may be repeated for different intersections of index terms. Alternatively, ifa
number of boxes found from the first Analyze References by Index Term
were checked, then records retrieved would contain any one of these index
terms (cffectively the ‘or’ operator applies). Subsequent analysis with the
selection of various terms would result in answers in which any of these
terms (‘or’ operator) was present in the original analysis set {(‘and’ operator).
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Figure 4.18 Initial Panorama spreadsheet may be manipulated with Excel. Numbers indicate number of records with both of the index terms.

Copyright the American Chemical Society and reproduced with permission.
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Figure 4.19 Example of graphical representation possible through Excel. The y-axis indi-
cates number of records from the original search that have the chromosome as an index term.
Tt is apparent that many studies relate cancer to Human chromosome 17,

Different selections of index terms for rows and columns may have been
made from Figures 4.16 and 4.17. For example, sel‘ection of tgrrr,ls for
human chromosomes from ‘Genetics & protein chemistry—Genetics’, and
then anatomical terms from ‘Biology—Anatomy’ would give a spreadsheet
that linked chromosomes with parts of the anatomy. Since all these answers
ultimately came from a search that required a term related to cancer,
information on chromosomes or anatomy with cancer would result.

The additional power of Panorama is thus evident!

4.9 Current Awareness

Keeping abreast with published literature may be achie.ved in differentl\}?«'a},rs:C
One way is to browse the table of contents of serials through full tex

document delivery services or through Tables of Contents that are now
provided by publishers directly through their Web sites. Another way 18 tg
manually update searches on a regular basis or to have updates dehverz

automatically after a certain time. Scientists may employ all these met_:ho St
through SciFinder, although the last option, Keep Me Posted, currently is no

available to SciFinder Scholar users.
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4.9.1 Browse Table of Contents

SciFinder Scholar offers a Table of Contents option, and presently, more than
1660 journals are covered. It is a simple matter to click Browse Table of
Contents from the main screen (Figure 2.1), and the user is presented with
the list of titles (Figure 4.20).

Although the list may be scrolled down, it is more convenient to go to
Edit, then Find from the pull-down menu, and enter one or two words in the
title of the journal of interest. SciFinder Scholar shows the first match for
the word(s) used, but if this is not the correct journal, then the user goes to
Edit, then Find again (or Ctrl G), and the next match is displayed. After a
few Ctrl Gs, the journal is found quickly. For example, to find The Journal
of the American Chemical Society (the actual title for this journal in Browse
Table of Contents through SciFinder Scholar), the user goes to Edit, then
Find, and enters ‘american chemical’. SciFinder Scholar first takes the user
to the Book of Abstracts of the American Chemical Society, but Ctrl G then
takes the user down to the journal required (Figure 4.21)

File Edt Tgols Help
O Abstracts of Papers - American Chemical Society
O M Accounts of Chemical Research
O ACH - Models in Chemistry
O ACS Symposium Series
O Acta Chemica Scandinavica
O Acta Chimica Slovenica
O Acta Crystallographica, Section A Foundations of
Crystallography
O Acta Crystallographica, SectigB_:?tructurat >
Cancel
Joumals 1-8 of 1661 _,

—

Figure 4.20 Browse Table of Contents gives journal lists. Edit then Find provides a quick
way to scroll to the required journal. SciFinder Scholar screens are reproduced with permission
of the Chemical Abstracts Service, a division of the American Chemical Society.
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wewThskf  Back | Ferouw | Print Sane b | PIText | Prefs i
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Journal of the American Chemical Society
volume: 123 Issue: 33 2001

ID Highly Stereoselective Synthesis of Homoallylic Amines Basad on 9433-9499
Addition of Aliyltrichiorosilanes to Benzoylhydrazones

Hirabayashi, Ryoji; Ogawa, Chikako; Sugiura, Masaharu;

Kobayashi, Shu. Jaumal

CAPLUS

O Reference Scales forthe Characterization of Cationic g500-9512
Eiactrophiles and Neutral Nucleaphiles Mayr, Herbart; Bug,
Thorsten; Gotta, Matthias F.; Hering, Nicale; lrrgang, Barnhard;
Jarker, Brigitte; Kempf, Bemnhard; Leas, Robert; Ofial, Armin R.;
Remennikay, Grigoriy; Schimmal, Holger. Journal
CAPLUS

] Radical Peiymerization of Styrene Contralled by Half-Sandwich 85139524
] Mo(llMe(v} Couples: Ali Basic Mechanisms Are Possible La
Grognec, Erwan; Claverte, Jerome; Poli, Rinaido. Journal
* CAPLUS
O tidium Complex-Catalyzed Allylic Amination of Allylic Esters 9525-9534
Takeuchi, Rys, Us, Naoki; Tanabe, Keisuks; Yamashita, Kengo,
Shiga, Norihite. Joumal
CAPLUS

Previous !ssuel Next lssue I Get Ralated..‘l | Back I

Refarences 1-4 of 55

]|

@]

[ale] @]

Figure 421 Example of Table of Contents from the Journal of the American Chemical

* Society. SciFinder Scholar screens are reproduced with permission of the Chenlical Abstracts

Service, a division of the American Chemical Society.

From this point, the user may click the check box, the microscope, the
house or computer icons, or the Previous lssue, Current Issue, Next Issue,
or Back buttons as required. Depending on the issue being viewed, the user
may be able to additionally look at the full record (including citations) In
CAPLUS.

4.9.2 Keep Me Posted

SciFinder users may request automatic updates of searches either through
the initial SciFinder screen or through the icon at the bottom right in most
screens. The process is entirely intuitive and the user is prompted for the
various pieces of information required.

The main issue to be aware of is that a retrospective search strategy
that may cover records for more than 30 years may not necessarily be the
best strategy to use for update searches that may cover records for only a
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couple of weeks. Thus, an answer set of 3000 records in the full database

may

need substantial refining in order to achieve a manageable answer

set. However, if these answers are accumulated over a 30-year period,
this amounts to an average of around two records per week. Accordingly,
SciFinder users may need to develop more general strategies for Keep Me
Posted profiles.

4,10 Exercises

4.1

4.2

43

4.4

4.5

4.6

Find all records for articles written by:

4.1.1 Eric de Clercq (Rega Institute);

4.1.2 Roeland J M Nolte (University Nijmegen);

4.1.3 Andre Lubino (CRNS) (that’s how his name sounds, anyway!);
4.1.4 Ian F C McKenzie (Austin Research Centre).

Find the record for the patent W(099/53915. Has this patent been cited
recently?

Find records that report publications from:
4.3.1 3M Japan;

4.3.2 The Commonwealth Scientific and Industrial Research Organi-
zation (CSIRQ) in Australia;

4.3.3 The Chemical Abstracts Service;
4.3.4 Cambridge University, UK.

Find recent citations to publications by:
4.4.1 Engelbert Zass;

4.4.2 Karl M Kadish.

What are the parameters (restrictions) under which these searches were
performed?

What esters (not lactones) are mentioned in records for the famous
spirit, whisky? What analytical studies (in whisky) have been reported
for these substances?

Find substances that have been reported in patents on photodynamic
therapy. How many of these substances contain rings with four carbons
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4.7

4.8

49

4.10

and one nitrogen atom? Which companies have published patents on
the use of these substances in photodynamic therapy? Are any of
these substances commercially available? What ring skeletons do these
commercially available substances have? il

Locate the records in CAPLUS and MEDLINE for the original article on
BLAST titled ‘Basic local alignment search tool’ by Stephen Altschul
et al. Journal of Molecular Biology, 215, 1990, 403. Explore further
literature on the description and application of the algorithms by looking
through some of the records for articles that cite the original article
(Get Related: Citing References).

Find records that report Lipinski Rules. What publications have cited
these records?

An important part of the structure of the antimalarial artemisinin is
the bicyclic structure (A). What compounds containing this structure
conform to ‘Lipinski Rules’ (<6 hydrogen-bond donors, <11 hydrogen-
bond acceptors, molecular weight <500 and calculated log P < 5)7
How many of these substances are at least soluble in aqueous solution
(pH range not important)?

(A)

Tracing the source of drugs by their ‘profiles’ is an important forensic
issue. Find records in which the concepts ‘profiling” and ‘heroin’
are closely associated. What synonyms have been searched? What
substances are reported in these records and how many have the
morphine skeleton? Find analytical methods that use mass spectrometric
techniques for these substances.
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31 Introduction

The ability to search for entries in titles, abstracts, and indexing provides the
user with multiple access points to information, while the ability to search
in different databases helps increase the breadth of coverage. However,
as opportunities increase, so also does the need for the scientist to make
informed choices. This chapter discusses some of the alternative ways to
approach problems and further elaborates on the importance of SciFinder
Scholar as a research tool.

5.2 Further Issues with Finding Information on
Substances

5.2.1 Research Topic Versus Substance Identifier

It is apparent from Chapters 2 and 3 that information on substances may
be found either by entering the substance along with the additional topics
in Explore by Research Topic or by starting with Explore by Chemical
Substance, then proceeding through a variety of steps to the references. That
is, if the user is interested in information on the antibiotic/immunosuppressant
cyclosporin A and cancer, alternative approaches may be:

(a) Explore by Research Topic

‘T am interested in *‘cyclosporin A with cancer’ ” or

{(b) Explore by Chemical Substance, then Substance Identifier
‘cyclosporin A’, then Get References, followed by Refine References with
‘cancer’.
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The preferred option depends very much on the actual search, and generally,
both options should be investigated. As is often the case, it is best to
do the experiment! In this case, when option (a) is chosen, SciFinder
Scholar indicates that there are just over 500 records in which the concepts
cyclosporin and cancer are ‘closely associated’ and just over 2000 records
in which the concepts are ‘anywhere in the reference’. A quick check
on some of the answers indicates that the usual synonyms for cancer
(neoplasm, carcinoma, etc.) are searched, while the terms retrieved for
cyclosporin included the Chemical Abstracts Service (CAS) Registry Number
for cyclosporin A (59865-13-3) and the MEDLINE index entry cyclosporine.
(As mentioned in Chapter 2, it is important to check that possible index terms
have been searched, and this example indicates how well SciFinder Scholar
generally performs). Table 5.1 summarizes the outcome of the search and
some of the issues involved.

When option (b) is chosen, the substance cyclosporin A is easily found and
Get References affords more than 23 000 records. When these are refined
with ‘cancer’, there are almost 1400 answers of which slightly more are
in MEDLINE than in CAPLUS. Table 5.2 summarizes the issues, and in
particular, it should be noted that a primary difference is that only the CAS
Registry Number for cyclosporin A is searched through this process.

A further option now worth considering is an Explore by Research Topic
‘I am interested in **59865-13-3 with cancer”’ ’ since this will give a candidate
answer set in which the two terms are ‘closely associated’. In fact, there are
almost 200 records for this candidate and of course, all are from CAPLUS
(since CAS Registry Numbers in MEDLINE are in a separate field/sentence).

Therefore, perhaps an Explore by Research Topic ‘I am interested in
“‘cyclosporin A (59865-13-3) with cancer”’, and then selection of the 2000
and more records in which the different concepts are ‘anywhere in the
reference’ may be a useful starting point. From there, the powerful analyze
and refine options may be used to select more specific answers.

While this example outlines some searches for the topic ‘cyclosporin A
with cancer’, searches under options (a) or (b) for different substances or
topics will naturally turn up other variations. The key issues for the searcher
are the impacts of specifically searching for CAS Registry Numbers, of how
the algorithm searches under Explore by Research Topic for the various
‘words’ in the name for the substance (e.g. Explore by Research Topic
‘I am interested in ‘‘4-nitropyridine....””’ will identify concepts ‘4’ and
‘nitropyridine’, and even candidates where they are ‘closely associated” may
contain the concepts in very different parts of the sentence), of how those
‘words’ appear in actual records (e.g. searches on the words ‘benzoic acid’
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Table 5.1 Summary of issues relating to searching for information on substances through
Explore by Research Topic. Example: 1 am interested in ‘cyclosporin A with cancer’

Search issue Example
1 When a substance is entered, the A search on ‘cyclosporin A’ ignores the ‘A’ since
term is searched as a word, and it is a word that cannot be searched. The
the full algotithm is implemented concept searched is ‘cyclosporin’ and the

algorithm applies truncation. The index term in
MEDLINE *cyclosporine’ thus is a hit term
2 The CAS Registry Number willbe  ‘Cyclosporine’ happens to be a synonym for
searched only if SciFinder cyclosporin A in REGISTRY, so in this case,
Scholar finds an exact match of the CAS Registry Number 59865-13-3 is

the term entered with a complete included within the concept. However, the
name in the substance database inclusion of the CAS Registry Number should
always be checked
3 Candidates with the concepts A search on *cyclosporin A with cancer’ gives
‘closely associated’ are displayed. 502 records with the concepts ‘closely
~ This affords a level of precision, associated” (348 and 154 in CAPLUS and

although the choice should be MEDLINE, respectively)
carefully made (e.g. MEDLINE
index terms are never ‘closely
associated’ with words in titles or
abstracts or with other index
terms in the record)

4 Candidates with the concepts A search on ‘cyclosporin A with cancer’ gives
‘anywhere in the reference’” are 2180 records with the concepts ‘anywhere’
displayed (915 and 1265 in CAPLUS and MEDLINE,

respectively)

5 Searching for the word may retrieve . An outcome of issue 1 above is that any record
records for other substances that includes the words ‘eyclosporin B,

‘cyclosporin C* (in fact, all cyclosporins A to Z
are known!) will be retrieved. Such an outcome
may thus help achieve comprehension, but
precision may be reduced

6 Searching for the word may retrieve  In this case, truncation to ‘cyclo. ..’ did not oceur
unwanted hits through application (1), but in other cases, truncation may cause
of truncation difficulties (see Section 2.3.2 of Chapter 2)

will retrieve records with entries ‘benzoic acid esters’, etc.), and of the need
to search for concepts ‘closely associated’.

In summary, searching for substances by name in Explore by Research
Topic may lack precision but may aid comprehension, On the other hand,
finding substances by name, starting from Explore by Chemical Substance,
will always employ CAS Registry Numbers in subsequent steps. These
are precise search terms that also aid in comprehension since they may
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Table 5.2 Summary of issues relating to searching for information on substances by name
through Explore by Chemical Substance, Example: cyclosporin A

Search issue Example

Cyclosporin A (59865-13-3) is easily retricved
by any one of a number of simple names

1 Explore by Chemical Substance:
Substance Identifier scarches the

exact name in the substance database (Cyclosporin A, Cipol N, Cyclosporine,
(Section 3.6 of Chapter 3) Sandimmun, etc.)

2 Answers are substances, and further More than 23 000 records are retrieved when
steps need to be followed to get the CAS Registry Number 59865-13-3 is
references ' searched in CAPLUS and MEDLINE

3 Get References retrieves all references  The crossover from REGISTRY to either
or references in which a number of CAPLUS or MEDLINE uses CAS Registry

concepts (Figure 3.21) are closely Numbers only as search terms. Restricting
associated with the CAS Registry references by concepts in crossover uses
Number. The latter allows precision CAS Roles or text-modifying phrase terms
searches in CAPLUS,; there are as search tetms

different applications in MEDLINE

(Section 5.2.2)

4 Bibliographic answers are refined by It is not possible to start with Explore by
Research Topic at the ‘anywhere in Chemical Substance ‘cyclosporin A’ and
the reference’ level, and ‘closely subsequently ‘closely associate’ answers
associated’ options are not possible with ‘cancet’. However, choosing the more
except for those included in issue 3 than 23 000 answers mentioned above and

then Refine References with Research
Topic ‘cancer’ gives almost 1400 records
(630 CAPLUS, 760 MEDLINE)

mentioned above

effectively cover many names for a substance and may be the only entry
point for a substance in a record (e.g. the CAS Registry Number 158012-18-1
in Figure 1.3).

5.2.2 CAS Registry Number Crossover

When ‘all references’ (Figure 3.21) is chosen in the file crossover, records
with the CAS Registry Numbers in both CAPLUS and MEDLINE are
retrieved. On the other hand, if options under ‘only of the following types’
are chosen, records will be restricted, Precisely what records are retrieved
depends on the actual search, but the basic principle is that answers are
retrieved through searches of CAS Registry Numbers linked with appropriate
CAS Roles, text-modifying phrases, MEDLINE Index Headings, or allowed

- qualifiers (AQ).

Since indexing policies in the two bibliographic databases differ, SciFinder
Scholar needs to interpret the crossover in different ways. For example, a
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name search under Explore by Chemical Substance for dihydrotestosterone
retrieves the anabolic steroid (1). When all references for this substance are
requested, around 13 500 bibliographic records are retrieved (around 7400
from CAPLUS and 6100 from MEDLINE). Approximately 3500 records are
duplicates.

(1)

While the index entry in CAPLUS for dihydrotestosterone is the CAS
Registry Number 521-18-6, the index entry in MEDLINE is STANOLONE,
and the CAS Roles in CAPLUS are grouped differently from the Allowed
Qualifiers for the substance in MEDLINE. The CAS Role ADV (Adverse
Effect, including toxicity) is applied to the CAS Registry Number when
information ‘only of the following types: Adverse effect, including toxicity’
is used to retrieve answers in CAPLUS. However, SciFinder Scholar needs
to consider for the same search a number of MEDLINE headings including
‘drug effects’ and ‘adverse effects,” and the allowed qualifiers TO (toxicity)
and AE (adverse effects). :

When ‘only of the following type’ Preparation is chosen, approximately
1200 records are retrieved and more than 1000 of these are from MEDLINE.
Surely, there cannot be more records for the synthetic preparation of dihy-
drotestosterone in MEDLINE than in CAPLUS? Of course there are not,
but the example illustrates the point that the way the databases are indexed
and the way SciFinder Scholar performs this crossover from REGISTRY are
different.

Table 5.3 gives some examples of the number of records retrieved when
the substance dihydrotestosterone (CAS Registry Number 521-18-6) is found
through Explore by Chemical Substance and when various types of infor-
mation ‘only of the following types’ are chosen.

Finally, as scen in Figures 1.3 and 1.5, the indexing of CAS Registry
Numbers in the databases also differs in a fundamental way. While the policy
of CAS indexers is to enter CAS Registry Numbers for the precise substance,
MEDLINE indexers may use a single CAS Registry Number to cover some
closely related substances. For example, the CAS Registry Number 521-1 8-6
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Table 5.3 Number of records retrieved when refinement options are
chosen within Get References for dihydrotestosterone

Option chosen: Number of records

Get References, then. .. CAPLUS MEDLINE
All references 7344 6106
Adverse Effect, including Toxicity 60 140
Analytical study 319 2596
Crystal structure 12 0
Preparation 76 1080
Reactant 288 0
Spectral properties 81 0
Uses 101 1383

is actually used in MEDLINE for both the 5a- and 5p-dihydrotestosterones,
although they are quite different substances.

Accordingly, it helps if careful interpretation of answers is undertaken. As
always, a balance between precision and recall needs to be established, and
it helps if users try alternatives to ensure that the most appropriate balance is
achieved.

5.3 Opportunities for MEDLINE Searchers

The MEDLINE database may be searched through many sources. Some
options are through PUBMED® http.//www.ncbi.nlm.nih.gov/PubMed or
PUBMED Central Attp://www.pubmedcentral.nih.gov, through some on-
line networks (e.g. Dialog and STN), or local networks like OVID®
http:/fwww.ovid.com Or WebSPIRS® Atip://www.silverplatter.com. The abil-
ity to search MEDLINE through SciFinder Scholar offers another interface,
which the medical researcher now needs to cvaluate. While individual
users need to make these evaluations for their own research, some general
comments on the implementation through SciFinder Scholar follow.

5.3.1 Complementarity of MEDLINE and CAPLUS

Users of SciFinder Scholar may search both MEDLINE and CAPLUS
simultaneously and thus take full advantage of their complementarity.

Unique Records

Only by following a most detailed analysis of records in the various medical
areas, may a reasonable understanding of the unique coverage in each database
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be achieved, but in general, MEDLINE offers better coverage in the areas of
clinical, social, and epidemiological medicine. Both databases cover preclini-
cal medicine, but as the studies become more molecular, CAPLUS increasingly
becomes the more important resource. Indeed, the Biological Section Codes of
CAPLUS contain more than 5.5 million records covering preclinical research
including biochemistry, pharmacology, and molecular biology, and more than
280 000 records from the patent literature. The number of patents in these
sections is growing rapidly, and more than 53 000 of these patent records were
added in the years 1998 to 2000.

Unique Indexing

Second, where there is overlap in coverage, the indexing is quite different
(e.g. Figures 1.3 and 1.5), and the ability to search two sets of index terms
may substantially increase recall.

The importance of indexing cannot be overemphasized. Use of indexing
assists with recall since a single index term may cover a variety of terms
used by authors and assists with precision since index terms are entered only
when they relate to key parts of the original article. For example, Figure 5.1
shows the most commonly posted index headings in the records retrieved in
MEDLINE for Explore by Research Topic ‘I am interested in “‘inhibition
of HIV replication in humans’’*, and checking key headings of interest will
lead to an answer set refined using systematic terminology.

Additionally, identification of index terms may often alert the user to terms
that may be added to the initial question. For example, Figure 5.1 indicates
headings ‘antiviral agents’, ‘viral replication (drug effects)’, and ‘HIV-1

* (drug effects)’, and terms based on these may well be a better way to search

for the topic in MEDLINE.

Of course, commonly posted headings are not always of greatest interest,
and a review of further headings may yield more specific answers. It helps
to remember that index headings are file-specific but there are no problems
eventually going through one database once the nature of records in both
databases has been examined. It is far better to evaluate answers from both
databases rather than to restrict answers to one database initially since the
latter process may well cause key answers to be missed.

Display and Duplicate Records

By default, Explore by Research Topic searches terms in the title, abstract,
and index fields of both bibliographic databases. Answers from CAPLUS are
presented first, followed by the MEDLINE records, although this order may
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Figure 5.1 Major index headings for search on ‘inhibition of HIV replication in humans’
in MEDLINE database. (See Figure 2.11 for index headings in CAPLUS.) SciFinder Scholar
screens are reproduced with permission of the Chemical Abstracts Service, a division of the
American Chemical Society,

be changed. For example, the pull-down tab View has options to view in
reverse order or title order, and the latter is useful for duplicate removal since
it places records for the same original article from the different databases
next to each other.

If answers from only one database are required, Analyze References by
Database gives the necessary choices. Currently, it is possibie to remove
duplicate records by manual selection of records, but in any case, this should
be done only after all analyze and refine options, particularly those relating
to indexing, have been explored.
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Size of Answer Sets -

Since two of the world’s largest bibliographic databases are searched through
Explore by Research Topic, at times, large answer sets may be retrieved
initially, and it is important for users to- refine answers in a systematic
manner. For example, while Explore by Research Topic for ‘inhibition of
HIV replication in humans’ gives more than 1200 records in CAPLUS, there
are more than 850 records in MEDLINE. Therefore, when both databases are
searched, there are more than 2200 records even with the concepts ‘closely
associated’ (Figure 2.3).

Although further concepts may be added ina revised Explore by Research
Topic query to obtain fewer records, usually it is preferable to work through
Analyze References. In particular, Analyze References by Index Term
offers a powerful option that takes advantage of the systematic terms added
by indexers of each of the databases.

CA Lexicon® and MeSH® Thesaurus

It is apparent from the above discussion that identification of index terms
is only possible at the secondary level in SciFinder Scholar. That is, a
bibliographic answer set is obtained first, and the index headings that are
identified may be used either directly to narrow the search or as a guide to
terms to use in a revised initial search. In fact, this approach serves the end
user very well, as it allows the searcher to take advantage of indexing without
having to know too many details of index policies in advance.

However, both CAPLUS and MEDLINE have index headings arranged
in hierarchical structures (CA Lexicon, Section 1.5 of Chapter 1, and MeSH
thesaurus, Section 1.6 of Chapter 1), and examples are given in Figures 1.4
and 1.6, respectively. The advantage of these hierarchical index structures
is that searches at broader, narrower, or associated index levels may be
conducted, and these may facilitate the retrieval of comprehensive and
precise answer sets. Accordingly, it helps if SciFinder Scholar users keep in
mind that there are a variety of information retrieval strategies, and some of
these are even available through alternative end-user interfaces. Nevertheless,
the use of thesaurus capabilities really is a very specialized topic and should
be explored with help from information professionals.

5.3.2 Complementarity of REGISTRY, MEDLINE, and CAPLUS

Currently, REGISTRY has more than 1.6 million protein sequences and
more than 21.6 million nucleic acid sequences, including more than 18.9
million substances from GENBANKS® hup.//www.cas. org/ONLINE/DBSS
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/genbankss.html. There also are more than 56 000 different CAS Registry
Numbers in MEDLINE, and they appear in more than 4 million (almost one-
third!) MEDLINE records. Meanwhile, CAPLUS has more than 5 million
records that list the CAS Role: Biological Study, and the numbers of records
with the specific Roles: Adverse Effect and Therapeutic Use are more
than 300000 and 400000, respectively. This data gives an idea of some
relationships between the three major databases in SciFinder Scholar.
Substances may be retrieved in SciFinder Scholar through name, formula,
or structure searches, and the latter in particular, presents opportunities that are
not readily available to MEDLINE searchers. The exception is that structure
searches may be performed through a variety of files on the STN network, and
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Figu}-e 52 Structure of furanone known to have activity against gram-positive bacteria.
SciFinder Scholar screens are reproduced with permission of the Chemical Abstracts Service,
a division of the American Chemical Society.
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the CAS Registry Numbers in the answer set may subsequently be searched
in the MEDLINE file. As an example of the importance of structure searches
in the medical sciences, consider the situation of a scientist who is interested
in the use of furanones as inhibitors for gram-positive bacteria. This interest
may have been developed either through prior knowledge of the literature
or perhaps through an Explore by Research Topic ‘I am interested in “‘the
inhibition of gram-positive bacteria’’ that produces, inter alia, a patent
(W099/53915 titled ‘Inhibition of gram-positive bacteria’ by Kjelleberg
et al.) that describes such a use for the furanone with CAS Registry Number
63025-21-8. The question is ‘What other furanones have activify against
gram-positive bacteria?’

When this Registry Number is copied and pasted into the structure drawing
program (Section 3.4.1 of Chapter 3), the structure in Figure 5.2 appears. This
may then be modified to give a more general furanone structure (Figure 5.3),
which in this case has the ring locked only.

When Get Substances followed by ‘a substructure of a more complex
structure’ is chosen, more than 5000 substances are retrieved. However,
users should not necessatily be put off by large answer sets, particularly in
SciFinder Scholar, which has excellent ways 10 analyze/refine answers. In
this case, while the substances may be narrowed with the help of the various
analysis tools discussed in Section 3.5 of Chapter 3, the ultimate intention
is to restrict references to those that mention gram-positive bacteria, and at
this final stage, probably relatively few references will result. Therefore, Get
References is chosen and this gives more than 2500 references, all of which
have at least one of the CAS Registry Numbers in the substructure answer set.
Refine References with the Research Topic ‘gram positive’ gives an answer
set of 30 records of which 24 are from CAPLUS and six from MEDLINE.
Patt of one of the records is shown in Figure 5.4.

Even though this is an excellent resuit, it helps if the user considers the
possible limitations of the search and considers what alternative strategies
may have been used. In this case, 2 precise search on a part striicture was
undertaken and this would have comprehensively and precisely covered the
‘furanone’ concept in the original query. Of course, the answers would be
restricted to those records that listed the CAS Registry Numbers, but it is
reasonable to assume that if something new about the antibiotic property
of furanone derivatives was mentioned in the original article, then the CAS
Registry Numbers would have been indexed.

However, the refinement ‘gram positive’ may not have been comprehensive
and, in particular, refinement with the names of specific bacteria may be
considered. Once again, clues on how to proceed may be gained through
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SciFinder Scholar and, in particular, through analysis of the 30 answers by
Index Term. When this is done, the names of a number of specific bacteria
become apparent and these may be entered as an alternative refinement for
the initial answer set. Indeed, the refinement of these records with terms
‘Enterobacter or Staphylococcus or Streptococcus’ yields 13 new records.
The final result thus is a set of 43 references. This is an even better result!
This example illustrates the value of the ability to search for substances
in REGISTRY in a precise manner, and then to search for information on
these substances in both CAPLUS and MEDLINE. Effectively, this links the
CAS substance and bibliographic databases with the MEDLINE database
in a unique way, so medical scientists now have opportunities to find more
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321184-81-8P, 3 4-seco-4{208) 5 B(14),22Z 24-Mariesapentaen-26,23-olide-3-oic acid
Absolute steraochemistry, Rotation ) Double bond geornetry as shown.
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Role: BAC {Bialogical activity or effactor, except adverse]; BOC {Bialogical accurrence), PRP
(Propetties); FUR (Purification or recovery); BiOL (Biological study); OCCU (Occurrence); PREP

(Preparation)
{isolation, structure and antibacterial activity of rearranged lanostane tritarpenoids from Abies

sachalinansis)
Get Reiated...

Figure 5.4 Example of bibliographic answer for search for furanones with activity against
gram-positive bacteria. Copyright the American Chemical Society and reproduced with
permission.

precise and comprehensive information and creative ways to obtain leads to
new areas.

5.3.3 The Search Interface and Search Opportunities

Through the intelligent interface described in Chapter 2, SciFinder Scholar
guides the user and considerably assists with the retrieval of relevant records.
This intelligent interface also helps with the retrieval of records for authors
(Section 4.2 of Chapter 4) and companies (Section 4.4 of Chapter 4). There is
no doubt that once the overall philosophy and function of SciFinder Scholar is
understood, scientists may very quickly and effectively accomplish excellent
search results.

Further, the manner in which SciFinder Scholar integrates the databases
provides many search opportunities, particularly through the ability to Get
Related answers. This is important not only with citation searching but also
with the ability to get related substances. Thus, if the medicinal scientist is
interested in substances to which the malaria parasite is not resistant, then
Explore by Research Topic ‘I am interested in ‘‘malaria with resistant’”’
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affords around 1000 records in CAPLUS. These records may be analyzed by
CAS Registry Number to obtain a histogram of substances or the substances
may be retrieved through Get Related and then Substances. This gives a
REGISTRY answer set that in turn may be analyzed or refined.

In summary, SciFinder Scholar offers many opportunities for those who
traditionally have used MEDLINE!

5.4 Searching for Substances in the Biological Sciences

Although searching for organic and inorganic substances presents a number
of challenges, very often the scientist is dealing with a discrete substance,
and some of the options discussed in Chapter 3 will usually produce excel-
lent answers. However, searching for ‘biological’ substances often presents
greater challenges because the exact nature of the substance may be unknown,
or if it is known, it may be difficult to describe. For example, how are
genes, plasmids, or immunoglobulins described? How may slight genetic
modifications be retrieved? Transport proteins? Antibodies? Receptors?
Complementary DNA?

It is possible to search for individual ‘biological’ substances directly in
REGISTRY using the techniques in Chapter 3, and the scientist should first
explore some alternatives. However, if more general searches are required,
different techniques may need to be employed. For some general information
on searching biosequences, see http.//www.cas.org/SCIFINDER/SCHOLAR/
SOLUTIONS/bioseqover.html.

When contemplating how to dchieve this, it helps if the scientist goes
back to basic principles, that is, the entries in bibliographic databases are
wrilten in part by authors and in part by indexers. The challenge is to
anticipate terms used by authors or to know how the field is covered by
indexers. Actually, neither option is that daunting since scientists are aware
of the author terminologies in their area and since indexing terms may be
identified through Analyze References once an initial answer st has been
obtained.

Nevertheless, a general understanding of indexing may be helpful, and
Table 5.4 summarizes indexing in the field of molecular biology in CAPLUS.!
The first two columns present some general index headings in the field and the
approximate time for which they were valid, the third column indicates the

1 The discussion here relates to CAPLUS partiy because this database has broader coverage (e.g. almost one~quarter of
the records with index heading ‘6DNA sequences’ are from patents) and hence should probably be explored in the first
instance. However, indexing in MEDLINE (Section 1.6 of Chapter 1) may be analyzed in a similar manner.
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Table 5.4 Some major index headings in CAPLUS in the field of molecular biology

Index heading Valid periods Number Some alternative terms, notes
. of records

Chromosome 1972- =52 000 Used for Genetic maps; more
than 80 narrowerand
related terms

Deoxyribonucleic acids 1972-1996 >131000 Replaces Nucleic acids,
deoxyribo-; new term:
DNA (>40000)

DNA sequences 1997 ~40000 Old term: Deoxyribonucleic
acid sequences {>90000);
related term: cDNA
sequences (>34 000}

Gene 16721996, 1999~ >240000 Used for general studies on
genes

Gene and genetic element

Gene, animal
(ene, plant
Genes (microbial}
Genetic element

(enetic engineering

Genetic methods

Genetics
Motecular cloning
Mutation

Nucleic acids

Nucleosides

Nucleotides
Plasmids

1982-1991 >113 000

1992-1996, 1999—  >140000

1992-1996,1999— 16000
1997-1999 >21 000
1992-1996, 1999 >48000
1982— >9000
1992— >8000
1967 =>43 000
1977- =57000
1967- >86 000

1967 - =>35000
1967~ >15000
1967 =>36000
19671971, 1997~ >6000

New term: Gene (>240 000);
new term: Genetic element
(48000}

Old term: Genes (animal)

New term; Gene, microbial

O1d term: Gene and genetic
element

Narrower term: Molecular
cloning (>57000)

Narrower terms include
Genetic mapping
(>30000), Genetic vectors
(>10000), PCR.
{>16000), Nucleic acid
hybridization (>15 000)

Used for Cloning, gene fusion

The general heading has more
than 150 narrower and
related terms

~ 60 narrower and related
terms

Term used 1972-1996:
Plasmid and episome
(=36 000)

(continued overleaf)
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Table 5.4 (continued)

Index heading Valid periods Number Some alternative terms, notes
of records
Promoter (genetic 1997 - >21 000
clement)
Ribonucleic acids 19721996 >125000 New term: RNA (>3000}
Ribonucleic acids, 1972-199%6 >60000 New term: mRNA
messenger
Ribonucleic acids, 1972-1996 >14000 New term: rRNA
ribosomal
Ribonucleic acids, transfer 19721996 >13000 New term; tRNA
Ribonucleic acids, viral 1972-1996 >11000 New term: viral RNA
Transcription factors 1997~ >33000 >120 narrower and related
. terms
Transcription, genetic 1992-1996,1999—  =>29000 Transcription
Transcriptional regulation 1998-- =14 000

number of records with the various headings, and the last column indicates
some alternative terms and notes. Thus, the index heading ‘Deoxyribonucleic
acids’ was used for general studies on this class of substances between 1972
and 1996, and just over 131000 records have this heading. Since 1996, the
heading ‘DNA’ has been used, and it is already appearing in more than 40 600
records. Similarly, the heading ‘Ribonucleic acids® and its various subsets
have been replaced by ‘RNA’, ‘mRNA’, and so forth.

Often, within these general headings are numerous narrower headings that
may be even more commonly listed. For example, ‘Genetic methods’ appears
in just over 8000 records, whereas the narrower headings ‘Genetic mapping’,
‘Genetic vectors’, ‘PCR’, and ‘Nucleic acid hybridization’ each appear in
well over 10000 records. The indexing principle is that precise headings are
applied, except for very general studies that are indexed at the broader level.

It will be apparent from Table 5.4 that some of the changes in indexing will
be of little consequence to the user of SciFinder Scholar. Thus, an Explore
by Research Topic ‘I am interested in ‘‘microbial genes’ ’ will retrieve
‘gene, microbial” and ‘genes (microbial)’. However, will an explore ‘I am
interested in ‘‘DNA sequences’”’ include ‘deoxyribonucleic acid sequences’
or ‘cDNA sequences’ as search terms? And will an explore ‘I am interested
in “mRNA’"’ include ‘messenger ribonucleic acids’ in the search? The
answer is simple: ‘Just try it!” (Exercise 5.8 explores this issue). As usual, it
helps if the scientist applies ‘scientific method’, which in the first instance
means that the searcher has a general understanding of the field (author-
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and indexer-related terminologies), next tries an initial experiment, then
carefully observes the result, and finally modifies the search to best meet the
requirements.

One point in favor of searching for nucleic acids and derivatives is that there
are very few building blocks (e.g. there are only a few nucleic acid bases)
and relatively few functions (e.g. most simply provide the code for nature to
manufacture proteins). Further, molecular biologists have developed simple
ways to describe ‘substances’, for example, the isoleucine valine genes and
operons (and related proteins) have letters or numbers to denote specific
types (ilv4, ilvB, ilvl, ilv3, ilWGMEDA, etc.). Generally, these terms ar¢ very
specific, and searches through Explore by Research Topic and then choice
of candidate ‘as entered’ or the ‘concept’ will quickly lead the scientist to
precise answers. .

The same cannot be said about proteins, and particularly about enzymes
for which numerous different terms are used. Of the two different approaches
mentioned in Section 5.2, the option starting with Explore by Chemical
Substance will give precise substances, but many CAS Registry Numbers
may need to be searched to cover the alternatives. For example, when
‘tyrosine kinase’ is searched through Scholar in REGISTRY, the enzyme
(CAS Registry Number 80449-02-1) is retrieved, and CAPLUS contains
more than 7400 references with this CAS Registry Number. However, there
are more than 1000 records in REGISTRY that refer to ‘tyrosine kinase’
(different isoforms, genes, receptors, clones, different animal and plant
sources of the enzyme, etc.).

Meanwhile, the option starting with Explore by Research Topic may
be more comprehensive but may lack precision. For example, a search on
‘tyrosine kinase’ gives more than 48 000 records ‘as entered’ of which about
half are in CAPLUS. Now, in addition to all the tyrosine kinase receptors,
genes, sources, and so forth, answers also contain inter alia tyrosine kinase
inhibitors. The solution is to start at more general levels, and then to use all the
analyze and refine tools available in SciFinder Scholar to increase precision.2

5.5 Searching for Information on Polymers

Searching for information on synthetic polymers also presents its chal-
lenges! Although the basic registration starts from the monomer components
(Appendix 5.4), various polymer forms (block polymers, graft polymers, etc.)
and blends have slightly different registrations. An additional concept is that

2 Agditionally, SciFinder users have BLAST® search options (Section 4.7 of Chapter 4).
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of structurally repeating units (SRUs), which are applied to those polymers
of clearly defined composition. A discussion of some of the issues that apply
to siloxane polymers is available at hup://www.cas.org/silox.html, and this
discussion may be used by advanced searchers as a basis for understanding
the registrations of other polymers.

An excellent discussion of opportunities for searching for polymers through
SciFinder Scholar is available through http://www.cas.org/SCIFINDER/
SCHOLAR/SOLUTIONS/polymer] html, and the entry screen is shown in
Figure 5.5. Links from this page describe details of searching by formulas,
structures, and keywords.

While any of these options may be used to obtain the required level
of precision in answers, the ability to get related substances adds another
dimension and greatly facilitates searching for information on polymers and

T ST
“ Address IE http: 2/ www.cas.0ig/SCIFINDE R/SCHOLAR/SOLUTIONS Zpulpmer . himl

Preview With SciFinder Seholar, you can locate polymer information matching

« A specific polymer name or CAS RN
« Structures of specific monomers
o Reywords describing general classes <f polymers

Decision SciFinder Scholar offers a number of pathways to locate polymer information,
table Choose a pathway that will yield results in line with your information needs,
When you want And you know Use this SciFinder Scholar

strategy

» Polymer radename,

ACrONYM, OF COmpany T
Precise information designator ﬁi 1;;;? Substamce ’tzxér;z?_'
« CASRN
The molecular formulas for all the

enomeric uaits Polymer Formula Searching

General information

The structure(s) for some or all of
the monomeric utits

Polymgr Structure Searching

Very general Terms descrnbing the general class

information of polymers Polymer Class Searching

Figure 5.5 ‘SciFinder Scholar Selutions’ helps users with searching for polymers.
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the identification of relevant CAS Registry Numbers. For example, there are
many hundreds of ‘nylons’ (e.g. nylon 11, nylon 6/66, etc.} in REGISTRY
and to find CAS Registry Numbers by name searches would be tedious.
Further, if general structure units (e.g. ~N(CH;)sN-) are of interest, then
even after the use of ‘additional options’ in structure searching to restrict
answers to polymers, the query may be too general to complete because of
system limits.

However, the scientist now has the option of starting the search from
Explore by Research Topic, then working through to substances through
Get Related: Substances, and the only restriction is that bibliographic
answer sets need to contain fewer than 1000 references. One of the many
ways around this is to search initially for the property of interest, so, for
example, the search may start with Explore by Research Topic ‘1 am
interested in ‘‘hydrogen bonding or H bonding in nylons’’’. This gives
more than 450 references in which the concepts are closely associated and
Get Related: Substances gives more than 1000 substances, which may be
refined by the structure fragment ~-N(CH,}sN-. A substructure search now
gives around 20 substances including nylon 55, nylon 56, nylon 57, and 50 on,
and includes polymers that are registered as SRUs and are monomer-based.

»

5.6 Exercises

5.1 Using the two different approaches in Section 5.2, compare answers
that discuss Lorenzo’s oil. Locate a publication by Lorenzo’s parents
(Last name: Odone) and use Get Related: eScience to find information
about the film made about the case.

5.2 Using the two different approaches in Chapter 5.2, find reports that
discuss urocanic acid in relation to skin cancer.

5.3 Find studies on gene sequences and HIV or AIDS. How many records
are in CAPLUS and how many in MEDLINE? How many records are
patents? How many of these have the index heading ‘molecular cloning’
and how many have English as the original language of publication?

5.4 A medicinal scientist interested in photodynamic therapy for psoriasis
ran an Explore by Research Topic ‘I am interested in ‘‘psoriasis
with photodynamic or PDT"" . However, the answer set in which the
concepts were ‘anywhere in the reference’ showed 150 records in
CAPLUS and only 32 in MEDLINE. There clearly is something wrong

-
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5.5

56

5.7

5.8

5.9
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with the low numbers of hits in MEDLINE. How would you approach
the problem?

Find the substance: sumatriptan. From the substance screen get refer-
ences: '

5.5.1 all references;

5.5.2 on the adverse effects;
5.5.3 on Analytical Study;

5.5.4 on Spectral Properties; and
5.5.5 on Uses.

In each case, compare the numbers of records in CAPLUS and in
MEDLINE, and comment on the reasons (i.e. type of search terms
used) for the retrieval of the various answer sets.

Comment on the indexing of

5.6.1 nylon 610 (CAS Registry Number 9008-66-6) and nylon 610,
monomer-based (CAS Registry Number 9011-52-3) and

5.6.2 Ube nylon 3024B (CAS Registry Number 25038-74-8) and nylon
12 (CAS Registry Number 24937-16-4).

In seeking polysiloxanes that are heat resistant, a scientist first under-
takes Explore by Research Topic ‘I am interested in “*heat resistance
of siloxanes or polysiloxanes' . The answers ‘closely associated’ are
chosen and following Analyze References by Index Term, the answers
are narrowed to those indexed with heading ‘Heat resistant materials’.
From this point, how may the actual polysiloxanes be retrieved? (Your
answer should include around 250 substances!).

Determine whether the following are searched within the same ‘concept’
in CAPLUS:
5.8.1 messenger ribonucleic mRNA;
acid
5.8.2 deoxyribonucleic acid DNA sequences ~ cDNA sequences;
sequences

5.8.3 protein sequences amino acid peptide sequences.
sequences

Locate index terms for sequence data in MEDLINE.
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510 Find information on studies on DNA sequences in the tsetse fly.

5.11 Predict the ‘concepts® searched in an Explore by Research Topic ‘1
am interested in ‘‘hepatitis C with immunoglobulin A”’. How may
records only to immunoglobulin A be obtained? Identify the index
headings used in CAPLUS and in MEDLINE for immunoglobulin A,
and find records that report immunoglobulins A and hepatitis C.



Chapter 6
Searching for Chemical Reactions

6.1 Introduction

There are numerous ways in which reactions are described and numerous
reasons for which they are performed. Reactions may be described by their
type (oxidation, reduction, addition, elimination, substitution, polymeriza-
tion, cyclization, metathesis, etc.) or by their intent (reaction, preparation,
mechanism, etc.). Chemists also describe reactions by their names (Wittig
reaction, Dess—Martin oxidation, hydroboration, Grob fragmentation, etc.)
or by acronyms (IMDA — intramolecular Diels—Alder). Substances involved
may be described as reactants, reagents, starting materials, products, or
catalysts. Other factors relating to reactions are conditions like solvents,
temperature, photochemical reactions, and yields.

The various terms that describe reactions are used extensively by authors
in titles and abstracts, and a wealth of chemical reaction information appears
in these fields in CAPLUS. Chemical reaction information is also entered
by indexers in CAPLUS, primarily as index headings and through the
Chemical Abstracts Service (CAS) Roles (Section 1.5.4 of Chapter 1 and
Appendix 2) associated with CAS Registry Numbers or substance class head-
ings. Additionally, CAS has created a separate chemical reaction database
(CASREACT®, Section 1.10 of Chapter 1) in which reactions are fully
indexed with atom-by-atom mapping, bonds formed or broken in the reac-
tion, and a number of other identifying factors including, inter alia, type of
reaction and yield. There are a very large number of ways to describe, and
hence also to find information on, reactions. -

Although authors may enter reaction information in titles and abstracts,
the reaction information may often appear only in the text of the full article.
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Consider, for example, the bibliography and abstract in the article by Zhang
and Breslow (Appendix 7) and the series of reactions in Schemes 1 and 2.
These reactions are not mentioned in the title or the abstract, but Schemes 1
and 2 are indexed both in CAPLUS and CASREACT. For example, Figure 6.1
shows the sequence in Scheme 1 (Appendix 7) together with the CAS
Registry Numbers of the substances involved and the roles associated with
these Registry Numbers in the bibliographic database. In the record, 42 CAS
Registry Numbers are indexed with the role PREP and 47 CAS Registry
Numbers with the role RCT. For details of the indexing, the record (Accession
Number 126:183046) in SciFinder Scholar may be viewed. Scheme 2 is also
fully indexed in a similar way in this database.

On the other hand, the record for the original article in the reaction
databaseis quite different. Of particular note is that this database contains only
information on Scheme 2 (there are a number of indexing policies applied, and
in particular, only key reactions are entered in the reaction database}, and the
six synthetic steps from 2-bromopyridine (11) to the substituted cyclodextrin

0N e HoN o PhCH=N N
| . | |

N N N

2 4548-45-2 RCT 3 5350-93-6 RCT/PREP 4 5325-71-3 RCT/PREP

|

-CI'HsN /N \ )TNHCM =—— PHHC=N a \ )~ N=CHph
=N N =N
663361-70-6 RCT/PREP 5 187461-62-7 RCT/PREP

‘moscs— ) SCSI0E —= Me(O)CSMSC(O)Me
=N N =N N

7 187461-63-8 RCT/PREP 8 162190-58-1 RCT/PREP

/NN =
’ =N N
1 142159-93-1 PREP/USES/CAT 9 142132-38-55 RCT/PREP

Figure 6.1 Indexing of reaction sequence in Scheme 1 (Appendix 7). (Substance numbers
correlate with those in the original publication.)
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Figure 6.2 The six reactions in Scheme 2 (Appendix 7) are indexed as 21 ‘reactions’ in
CASREACT in order to allow for searches on multistep reactions.

(10) are indexed as six different reactions (Figure 6.2). However, in order to
allow for questions that involve multistep reactions, 21 ‘reactions’ appear in
the record in the database for this sequence. That is, the two-step sequence
from (11) to (13) and each of the other multistep reactions from (11) up to the
six-step sequence (11) to (10) are indexed as ‘reactions’, together with the
various multistep processes from synthetic intermediates (12) through (16)
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Table 6.1 CAS databases searchable for reaction information in SciFinder Scholar

Search option through
SciFinder Scholar

Database searched Coverage

Explore by Research Topic or Words in title, abstract, More than 8000 serials and
Refine by Research Topic and indexing in patent documents from more

CAPLUS than 30 countries. Coverage
from 1907-

_Explore by Chemical Substances are foundin ~ REGISTRY commenced in
Substance (Chemical REGISTRY, then 1965, but some substances
Structure), then Get answers in CAPLUS reported earlier are included
Substances, followed by have CAS Registry
Preparationr or Reactant Numbers closely

associated with the
PREP or RCT roles -

Explore by Chemical CASREACT Selected journals in synthetic
Substance (Chentical organic chemistry 1907—;
Structure} then Get some patents 1991 -
Reactions

It is apparent from the preceding example that there are many fundamental
issues to address when setting up the reaction query. First, the CAPLUS
and CASREACT databases are quite different, particularly with respect to
the number of journals covered and time. Table 6.1 summarizes the options
together with the ways in which the databases may be searched through
SciFinder Scholar.

Second, the bibliographic database is by far the more comprchensive since
it covers more than 22 million records from 1907. Searches in the title and
abstract fields may lack precision, but more precise information on reactions
and preparations may be retrieved by searching CAS Registry Numbers and
linking them with CAS Roles. Currently, the PREP and RCT roles occur in
more than 2.9 and 2.4 million of the records, respectively, and since these may
appear many times in a single record, the opportunities to find preparation
and reaction information are very extensive.

Finally, searches in the reaction database may be refined with great
precision, but they may lack recall because fewer original articles have records
in the reaction database and because of the indexing issues explained earlier.

6.2 Specific Search Options in CASREACT

The structure drawing screen (Figure 3.2) has five icons in the vertical palette
that are used specifically for searching for reactions in CASREACT. Two
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of them (Get Reactions: Bonds to be formed or broken in a reaction
and Map atoms in a reaction) relate to special concepts associated with
reactions. For example, if the user requires references to reactions of the type
shown in Scheme 1 (Figure 6.3, i.e. perhaps Wittig type reactions involving
Ph,P = CHOMe), one option would be to draw the scheme exactly as shown
and then to choose Get Reactions. SciFinder Scholar looks for all reactions
in CASREACT that have the cyclohexanone substructure as a reactant and
the product as a part structure. Many answers will be of the required type
(e.g. Reaction A), but Reactions B, C, and D will also be retrieved since they
meet the search requirements. However, these last three reactions are of quite
a different type to the intended Wittig reaction.

There are many ways to proceed. One would be to request that the double
bond in the starting material be ‘formed or broken’, when reactions of types
A and B only would be retrieved. Another would be to request that the double
bond in the product be ‘formed or broken’ (reactions of types A and C only
would be retrieved), whereas if the double bonds in both reactant and product
were tagged, reactions of type A only would be retrieved. Alternatively, Get
Reactions; Map atoms in a reaction may be used to ensure greater precision.
The search process in SciFinder Scholar is quite precise and works very
differently from other commonly used reaction databases, which ofteft require

-

Scheme 1
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Reaction C Reaction D

Figure 6.3 Examples of actual answers found in the search on the reaction shown in
Scheme 1. -
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extensive mapping of atoms/bonds to obtain reasonably precise answers. In
SciFinder Scholar, it generally is sufficient to map only one bond to be
formed or broken, and atom mapping, if used, should be kept to a minimum.

Another icon Get Reactions, A — B (add a reaction role) is used to
specify whether the structure drawn should be in the starting material, in
the product, or anywhere in the reaction. However, note that when the icon
Get Reactions, — (draw a reaction arrow) is used, the reaction roles are
applied automatically. The final icon, Functional Groups, is used to specify
functional groups. At this stage, it is sufficient to know that these five options
exist. Their applications are discussed in sections that follow in this chapter.

6.3 Reaction Search Strategies

As usual, there are a number of guestions to consider before the search is
conducted. For example, one of the key reactions in the article by Zhang
and Breslow is the conversion in Figure 6.4, and the issue is how to proceed
to find such a process. The first point to note is that there is no mention of
anything relating to this reaction in the title or in the abstract, so on this
occasion, searches on words in these fields will not retrieve this record. The
searcher then must rely on terms entered by the indexer. Since information
on substances is entered through their CAS Registry Numbers, the challenge
is to find the appropriate Registry Numbers, and it helps if the user first
considers a number of questions including:

(1) Is only this exact reaction required?

(2) Would some variations be acceptable, for example, would a preparation
from the pyridine 2-tributy/stannane and 2-bromo-S-nitropyridine be
acceptable?

(3) If the exact reaction, or any variations like those in (2} above, are not
known, then what type of information may be acceptable? Would, for
example, information on the preparation of a possible precursor (e.g. the
aminobipyridine rather than the nitrobipyridine) be acceptable, since a
subsequent conversion may be possible to give the new substance?

(4) Does a crucial aspect of the question really relate to finding reactions in
which a bond is formed between two pyridine rings in the e-position?

(5) If attempts to answer the above questions in the reaction database do not
produce the type of information required, then how may the problem be
solved in the bibliographic database?
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Figure 6.4 Stille reaction from the Zhang and Breslow publication (Appendix 7).

It really does not matter whether the searcher first approaches the problem
from the most specific option (searching the specific reaction i CASR.EACT)
or from the most general option (searching CAPLUS for preparations qf
products or reactions involving starting materials). What is more important i
that the searcher realizes that there are a number of different approaches and
that several of them are attempted. More general searches are not only more
likely to retrieve specific processes but also are likely to retrieve alternatives
that the searcher may not have considered initially.

6.3.1 Get Substances and Get Reactions
Get Substances -

At a reasonably general level, the structure of the nitrobipyridine (14805-0_0-
6) may be built, and a full substructure search gives all the substances with
the nitrobipyridine part structure. When Get References is chosen (followed
by Only of the following type: Prep), records that have any of the: CAS
Registry Numbers from the substructure search closely associated with the
CAS Role PREP will be retrieved in CAPLUS. Such a search curreqtly
gives about 45 substances, which lead to about 13 references that describe
preparations. '

I the user is interested only in such nitrobipyridines, then this answer set
may meet the requirements. Certainly, because there are very few answers
in this broader database, the user probably would not need to proceed to
CASREACT, which would provide fewer answers. However, the _chances
are that the user may also be interested in related derivatives, in which case,
an even more general search may need to be undertaken. _

There are many ways to proceed with either more genera% or more specific
questions, and a summary of some of the options is gi\fep in Table 6.2. "I‘h‘e
intention of Entry 1 (Table 6.2) is to find all the bipyridines and then limit
references to those that describe their preparations, but as such, a gener?:xl
query does not complete, and the ‘autofix’ option is required. thle this
excludes all fused rings, still more than 7800 substances are retrieved. The
search now probably is too general.
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Table 6.2 Search options in the substance and reaction databases in SciFinder Scholar

Entry  Search query Search request What SciFinder Number of
Scholar does answers
1 S 1. Get Steps 1&2: a substructure  More than 7800
| L1 | Substances search of the query in substances with
N N 2. Substructure REGISTRY* meore than 2800
3. Get (all) Step 3 searches CAS references to
References Registry Numbers from their
or the substructure search preparation”
4. Only of the in CAPLUS
following Step 4 searches all
type: records in CAPLUS
Preparation with CAS Registry
{or Numbers closely
Reactant) associated with CAS
Role PREP (or RCT)
2 N 1. Get Searches all records in More than 1100
! | Reactions CASREACT with CAS  records. When
N N Registry Numbers Refine
Product (mapped with role Reactions is
PREP) from a chosen and the
substructure search structure Sn®
drawn as a

reactant, there
are more than 70
records

3 N 7 1. Get Similar search to Entry 2, More than 190
O /_@ Reactions except that only records. When
N N

answers with the tagged  Refine

Product bond formed in the Reactions is
preparation are chosen and
retrieved structure Sn®

drawn as a

reactant, there
are more than 20

records
4 1. Get Similar search to Entry 3, More than 40
ﬁ Reactions except that only records. When X
N answers with the (any halogen) is
Reactant 2-chloropyridine substituted for

substructure as reactant Cl, there are

= # are retrieved more than 100
- /A |
N N

records
Product
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Table 6.2 {continued) -

Entry  Search query Search request What SciFinder Number of
Scholar does answers
5 = 1. Get Searches all records in More than 20
| . Reactions CASREACT with CAS  records
N X Registry Numbers from
Reactant substructure searches
+ mapped with role RCT
N
L .
N “Sn
Reactant

Note: Number of records in CASREACT correspond with the number of references, and a single referente may conlain
a number of examples of the reaction. .

9The search query was too genetal and ‘autofix” was required for the substructure search to run to corpp]_etmn.

bRefine Reactions retums the user to the structure drawing screen. Drawing a node Sn and spegfymg the node as
reactant or reagent was chosen in this example in an attempt to find information on Stille-type couplings.

Get Reactions .
A more specific search is shown in Entry 2 (Table 6.2). Since any search_ln
CASREACT automatically applies a screen to limit answers to those with
hits in this database, it is now found that it is not necessary to apply tl}e
ring locking tool. Around 1100 references are retrieved and one is shown in
Figure 6.5. The number of answers actually is the number of refereches in
CAPLUS, and a single reference may have a number of different hit reac-
tions.! For example, the reference Tetrahedron, 2000, 56, 3575 in Figure 6.5
has 15 hit reactions, although of course some of these may be ‘hits’ from .
multistep reactions. Depending on the real search intentions, this may be a
useful answer set, although probably the scientist still would not be interested
in 50 many answers. :

Even more precise answers may be obtained by first tagging the bonds. to
be formed in the preparation of the bipyridine or by specifying the starting
materials. Entries 3 and 4 in Table 6.2 show examples and give the number
of answers received in each case. While just over 40 references are retrieved
in the reaction search under Entry 4, many more answers are retrieyed. when
the generic group for halogens (the symbol, X) is used in the query. Finally,
an even more specific query is represented in Entry 5 and it gives more than
20 records.

Accordingly, the query in Figure 6.4 may be approached in many ways!
The issue is for the scientist to be aware of all the opportunities and to use
one or more strategies as appropriate.

i §¢iFinder Scholar now lists all hit reactions.
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Reference: Tetrahedron, 56(22), 3575-3561; 2000
44 additional hit reactions in document (click microscope to visw)

Datahase

CASREACT v

Reaction 4 of 76

Figure 6.5 Example of answer from Entry 2 (Table 6.2). Copyright the American Chemical
Seciety and reproduced with permission.

Refine Reactions

Once an answer set has been obtained, the usual SciFinder Scholar options of
print/save, the microscope, and Get References may be followed. However,
as seen in Figure 6.5, there is the additional option to Refine Reactions, which
gives four different options (Figure 6.6), any of which may be followed. Under
the different options are submenus that guide the searcher. Care needs to be
exercised in their use (e.g. inter alia, yields of products may not have been
specified in all the original articles). When it is critical to use these options,
and if the searcher is uncertain about how precise or comprehensive searches
are, then the searcher should check with the account key coordinator.

‘When Chemical Structure is chosen, the user is returned to the structure
drawing screen and any structure with any specified role or mapping option
or any functional group may be drawn. The new search then operates on
the angwer set already obtained. For example, when the initial answer set in
Entry 3 (Table 6.2) is refined with the *structure’ of a Sn atom as a reactant,
22 references are obtained and all involve Stille couplings of the type in
Figure 6.4.
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fAefine by Neaction [ X]

Refine hy:

@ Chemical Structure
Limit results using a chemical structure.

o | Product Yield

A+B Limit results by product yield.

&+C | MNumber of Steps

A2B2C Limit results by number of steps.
g?g}eﬂt Reaction Classification

A>B Limit results by reaction classification.

Cancel

Figure 6.6 The four choices when Refine Reactions is chosen. SciFinder Scholar screens
are reproduced with permission of the Chemical Abstracts Service, a division of the American
Chemical Society.

6.3.2 Using Functional Groups -

Although chemists often are interested in the reactions of substances of a
certain type, sometimes the key requirement is simply the chemistry of a
particular functional group. Of course, functional groups may always be
represented by part structures, and one approach to find the methods to -
convert 1,2-diols (glycols) to aldehydes may be to search for the reaction in
Figure 6.7.

To do this, SciFinder Scholar would have to find all reactions that have the
glycol substructure in the starting material and the aldehyde substructure in
the product, and such a general search would easily exceed the system search
limits even in CASREACT. The solution is to search by functional groups.

Figure 6.7 Structure query for search for methods to convert glycols to aldehydes.
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A large number of functional groups are built into SciFinder Scholar and
these are displayed by clicking on the functional group icon in the structure
drawing screen (Figure 6.8). Clicking on the functional group (left column)
displays more specific functional groups in the class (right column). Searches
may be performed at the specific or class level, and further restrictions may
be made to require the functional groups to be in rings or chains. Once the
required group has been chosen, clicking on the structure drawing screen
enters the functional group term.

In this way, the query in Figure 6.9 may be set up adding the reaction arrow
(=) or the reaction role icon (A—B). Actually, when the latter icon is clicked
on a functional group in the structure drawing screen, there are four choices
(reactant, product, any role, and non-reacting) that may be used as required.

@Funclinnal Gioups I

Select a term below. Then click in the structure drawing
window to draw the term.

TS IR ALCOHOLS is a class that
Acetal @ includes:
Acgwl . Ally] Aleahal
Acid Halide Cyanohydrin
Acyclic Alkene Cyclic Alcohol
Acyclic Ketone Enol | |
Acylmetal Glycol
T ||
Hemiacetal
A'Idehyde Hydroxylamine
ni-Alkene ¥l | Bhenal -]

Terms displayed
@Al OClassTerms ORings O Non-rings

Close

Figure 6.8 More than 100 functional groups are built into SciFinder Scholar and may be
used in the initial reaction query or within Refine Reactions. SciFinder Scholar screens are
reproduced with permission of the Chemical Abstracts Service, a division of the American
Chemical Society.
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Figure 6.9 Functional groups are entered in the structure drawing screen, and reaction
roles may be assigned (through icon A— B). SciFinder Scholar screens are reproduced with
permission of the Chemical Abstracts Service, a division of the American Chemical Society.

-

When Get Reactions is selected, the result is an answer set of around 1000
reactions, which are shown in the format displayed in Figure 6.5.

A second important application of searches by functional group is the use of
the ‘non-reacting’ option, which is particularly important when information
about selective reactions of functional groups is required. For example, to
search for reagents that will selectively oxidize sulfides to sulfones in the
presence of other oxidizable groups (e.g. alcohols), it is easy to set up
the functional group query: sulfides (reactant/reagent), sulfones (product),
alcohols (non-reacting).

In summary, searching by functional groups helps overcome system limits
for general searches and also allows for the very useful option of finding
reactions that are selective for one type of functional group over another.
Such searches may be conducted at any stage, that is, either as an initial
search or under Refine Reactions.
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6.3.3 Combining Functional Groups with Structures

The functional group and structure search options discussed in the preceding
sections may be combined in any way to achieve different types of answers
for different problems, and Figure 6.10 gives some options.

An initial search on the functional group query Figure 6.9 affords more
than 900 answers, each of which may contain more than one example of
the conversion. After Refine Reactions followed by Refine by Chemical
Structure is chosen, a new query may be drawn, and Paths A, B, and C
give typical examples of refinements that a chemist may require. Each of the
answers in Figure 6,10 is from the reaction database, and from any display,

Functional group query

Glycol ——— Aldehyde
reactant/reagent product

Get Reactions

More than
900 answers

Refine by Chemical Structure

®) (©]
Structure drawn Structure drawn Structure drawn
Ho HH OH
Sulfide Phosphonate
non-reacting any role
(reactant)
Get Reactions Get Reactions Get Reactions

More than 10 answers that
show how to convert a glycol
to an aldehyde using an glycol to an aldehyde in a
oxidant that does not react substance that also has &
with a sulfide phosphenate group

More than 20 answers that

show how to convert More than 40 answers that

show how to cleave
1,2-cyclohexanediols
to alkdehydes

Refine by Yield
(min yield 80%)

More than 15 answers that report
cleavage 1,2-cyclohexanediols to
aldehydes in more than 80% yield

Figure 6.10 Some of the opportunities to explore more precise reactions,
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Get References may be chosen. Now the answers are from CAPLUS, and
any of the options discussed in Chapter 2 may be used.

6.3.4 Retrosynthetic Analyses

To set up retrosynthetic analyses in CASREACT, it is simply necessary {0
draw the structure of interest, mark the bond that needs to be formed in the
reaction, and specify the role *product’ for the structure. Different honds may
be marked in turn and the different synthetic routes may thus be evaluated.

For example, to perform retrosynthetic analyses on the tropane skeleton,
the structure (1) is drawn, specified as a product, and the bonds are marked.
In this particular case, when Get Reactions is chosen for structures (2) and
(3), a number of the answers are the same because the well-known Mannich
reactions involve formation of both types of bonds. When Get Reactions is
chosen for structure (4), a number of the answers involve reduction of the
corresponding alkene since currently SciFinder Scholar does not differentiate
between bonds that are completely formed or broken and those that are partly
formed or broken. To obtain answers of the former type, it is thus necessary
to refine the initial answer set with the structure (5) and of course to ensure
that the appropriate bonds are locked to chain values only!

AN AN AN
N N
¢ A
a
8) @ @
N ~N
N N
:—__,——__.C -
@ ) g

The advantage of the analysis of this type is that the user is not making
any commitment as to the nature of the starting material, and very often,
new options become apparent. However, the user may subsequently refine
answers with specific starting materials or through any of the other options
shown in Figure 6.6.
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Table 6.3 Search options for reactions in CAPLUS

Section of record Origin of How searched in SciFinder
eniry
Words in titles and abstracts; Author® Through Explore by Research Topic
text-modifying phrases or Refine by Research Topic
CAS Chemical Reaction Index Indexer Through Analyze References then
Headings Index Term
Supplementary Terms Indexer Through Analyze References then
Supplementary Term
CAS Registry Numbers Indexer Preferably through Explore by
Chemical Substance
CAS Roles Indexer Through Explore by Chemical

Substance and then the list of roles
that appears at Get References
(Figure 3.21)

aTitles and abstracts may be modified by the indexer for patents, and text-modifying phrases based on author terminology
are entered by the indexer.

6.4 Searching for Reactions Through Explore by
Research Topic

A record in CAPLUS has many points of entry into information on chemical
reactions. These are summarized in Table 6.3.

Explore by Research Topic searches for words in titles, abstracts, and
indexes, and there will be several occasions in which this option is preferred.
For example, consider the options available if information on the reaction
of ethyl propiolate with triethylamine is required {Figure 6.11). The most
precise option is to draw the starting materials in the structure drawing
screen, specify the structures as reactant or reagent. and then Get Reactions.
If shortcut symbols or hydrogens on the carbons are specified, then any record
retrieved in the reaction database will involve the precise reaction. However,
in view of the time period searched and the fact that only representative
reactions may be in CASREACT, the specific reaction may not be retrieved.

If hydrogens were not specified in the structure query, then substructure
searches may be performed, but now the query containg very small structure
fragments and the search may exceed system limits. Another approach may
be to search functional groups, and a search for ALKYNE as a reactant or

H—(==C—CO,Et + EtN —= ?

Figure 6,11 What is the product formed immediately after triethylamine is mixed with ethyl
propiolate?
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reagent and TERTIARY AMINE as a reactant or reagent may be attempted.
The searcher would need to consider carefully whether to specify the ester
group since on chemical grounds it may or may not be involved in the
reaction. Exercise 6.3 works through this approach.

In the event that none of these options gives answers that really are
satisfactory, the next option may be to consider structure searches in the
substance database. Ideally, it would be necessary to find references that
specified propiolic acid esters and tertiary amines as reactants, but currently
itis not possible to combine answer sets like this in SciFinder Scholar. Further,
system limits may arise for very general structure searches of this type.

Accordingly, probably the best initial option would be to enter relevant
terms under Explore by Research Topic, and one option may be: ‘1 am
interested in ‘‘reaction of propiolate (propiolic) with triethylamine (trimethy-
lamine, tertiary amine)’”’. When this is performed, around 20 references are
obtained, and one of them actually is titled ‘Reaction of propiolic acid esters
with tertiary amines. Formation of betaines’!

6.5 Combining Structure, Reaction, Functional Group,
and Keyword Terms

The integration of the world’s largest chemical substance and bibliographic
databases, with one of the world’s largest chemical reaction databases,
provides opportunities within SciFinder Scholar that are unigue. The user
merely has to be aware of the alternatives available and to work through the
databases in a creative way.

To illustrate the opportunities, consider the ring closure metathesis reaction
pioneered by Professor Robert Grubbs (hitp://chemistry. caltech.edu/faculty/
grubbs) and illustrated in Scheme 1. Can SciFinder Scholar provide some
insight into this reaction, perhaps particularly relating to the synthesis of
medium size rings?

H H H H
N/ N/

o
¢ =—={ )
- .
Al

Scheme 1 General scheme for ring closure metathesis reactions
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If any linker between the reacting alkenes (e.g. chains with any atoms
and with different lengths and types of bonds) is acceptable, the query may
be as shown in Figure 6.12, but such a query will vastly exceed system
limits. Accordingly, the functional group query (Figure 6.13) is searched and
gives more than 14 000 answers that now may be refined with the query in
Figure 6.12. This produces more than 1800 answers.

A quick glance at these answers indicates that the alkenes specified as
reactants may be present as reactants in different steps of multistep processes,
so the reactions are refined to single-step reactions (more than 1700 answers).
Now, it is apparent that many of the answers involve Diels—Alder reactions
of 1,3-butadiene, but to have apparently completely different reactions as
matches for specific queries is not that uncommon!

Ele Edit Yiew Tgdis Jemplate Help

f bl H H H H 5
WA

Xor| P

|0

DO 1 2

& | reactant/reagent reactant/reagent ]
A%

N ¢

®|oe

A |4 1—_—“14:—2

% |48 product

~ [l I ol
ﬁ [c et ols MEBEREREN Sca|e|200 H

[ erevew | [cet Substances| [Get Reactions| | Cancal |

|ﬁH4.02 H4 . C2 H4 J| 28.05. 28.05. 28.05

Figure 6.12 Ring closure metathesis query. SciFinder Scholar screens are reproduced with
permission of the Chemical Abstracts Service, a division of the American Chemical Society.
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Functional group query
acyclic alkene —» cyclic alkene
reactant/reagent product .

]
More than 14,000 .
ANSWErS

Refine Reactions by
Structure query Figure 6.12

More than 1,800
ANSWELS

Refine Reactions by
Number of Steps:Single Step Reactions

I More than 1,700
answers

Get References

Analyze References

More than 1,700

Refine Reactions by . references
by index term
( A Refine References by
L LLL A Key index tezms identified: Resea}'ch Topic
—H_\ ,Sf Metathesis metathesis or RCM or
A Metathesis catalysts Grubbs

Cyclization More than 30 I
More than 300 Cyclization catalysts references
CELLT R | Ring closure and formation
Ring closure catalysts

Refine References by
Research Topic
metathesis ot cyclization or ring closure .

More than 400
references

Get Related:
Substances

More than 11,000
substances

A A
?J" W Anf" 1, A
Refine Substances
by A oM
More than 400
substances I

Analyze by Ring Skeletons

More than 40 substances
sec Figure 6.14 for ring skeletons

Figure 6,13 Summary of searches for information on ring closure metatheses.
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1t is not that obvious how such answers may be removed by structure search
queries. For example, one option, to refine reactions to those containing
metals (since the required alkene metathesis require metal catalysts), is not
appropriate since catalysts are not part of the reaction structure query. Another
option, to go through all the reactions, is tedious, although in the long run
it may prove the most effective. The usual approach is to use Reaction
Classification: Catalyzed.

Another approach may be to Refine Reactions for the single-step reactions
identified, and as indicated in Figure 6.13, a generic search on five-membered
rings affords more than 300 answers. Many of these are relevant and show
how five-membered ring compounds may be made from 1,6-dienes (including
substances with heteroatoms) through ring closure metathesis reactions.

Similar generic searches on seven-membered rings also give quite precise
answers, but the problem with Diels-—-Alder reactions occurs again when a
generic six-membered ring query is tried. Further, if answers are refined
with eight or larger ring systems, then only some answers are relevant
since currently SciFinder Scholar includes two fused five-membered rings in
answers for queries on eight-membered rings (unless the rings are isolated,
and this would not be a good option in this case).

Next, approaches based on keywords may be considered, and after Get
References is selected, the bibliographic records now obtained may be ana-
lyzed or refined in any of the ways outlined in Section 2.5.4 of Chapter 2. In
particular, Analyze References by Index Term gives valuable information
on terminology in the area, and a number of key terms become apparent
(Figure 6.13). When these are chosen, an answer set of more than 400 refer-
ences is obtained, and now only a few of these relate to Diels—Alder reactions
(which have quite different index terms). As mentioned in Section 4.5.2 of
Chapter 4, SciFinder Scholar and SciFinder subscription users now have the
option to take all the indexed substances in CAPLUS records and to convert
them to REGISTRY records (i.e. to a substance answer set of the type shown
in Figure 3.8). All the substance analyze and refine options are now available,
and either from the initial answer set of substances or from subsets refined
by structures, the various ring skeletons may be identified.

For example, after the over 400 records mentioned above are obtained, Get
Related then Substances is chosen and the REGISTRY answer set contains
more than 11000 substances. When these are refined with the 12-membered
ring query (Figure 6.13), more than 400 substances are retrieved but some of
these have 6: 6 : 4 fused ring systems (since these have 12 atoms in the outer
ring). However, 12-membered rings may be found through Analyze by Ring
skeletons, and some of the ring skeletons retrieved are shown in Figure 6.14.
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, Figure 6,14 12-Membered ting skeletons found in search (Figure 6.13). SciFinder Scholar

screens are reproduced with permission of the Chemical Abstracts Service, a division of the
American Chemical Society.

In this example, reactions are first searched in CASREAC’}“ and then
are refined using reaction refinement tools. Bibliographic records are then
obtained in CAPLUS and are analyzed and refined. Finally, SciFinder Scholar
and SciFinder subscription users may take the indexed substances ba}ck to
REGISTRY and so use any of the analyze or refine tools available in the
database. The ability to combine structures, reactions, functional groups, and
keywords in this way is unique. . _ '

Nevertheless, it still helps if the searcher considers alternative approaches!
What would happen if the search is commenced in REGIS?RY, and how
about starting in CAPLUS? The former option would require sea.rclﬁles on
various cycloalkenes, but general searches would exceed system limits and
so this approach would work onty if relatively specific str'ucture types are
investigated. Meanwhile, to take advantage of the much wider ‘coverage Qf
CAPLUS, an Explore by Research Topic of the type: ‘T am 1n.terested in
‘‘metathesis or Grubbs or RCM with membered’”’ may be cons?dered and
indeed, any of the first three concepts are ‘closely associated” with the last
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concept in almost 200 records, and these could be explored further, SciFinder
Scholar and SciFinder subscription users could also consider the option of
retrieving any one of the candidate sets from the search in CAPLUS and
converting the indexed substances to REGISTRY records, which could be
analyzed or refined in the normal way.

6.6 Exercises

6.1 Use Explore by Research Topic to search for information on the
following chemical reactions:

6.1.1 catalysts for asymmetric Heck reaction;

6.1.2 synthesis (preparation) of dihydropyridines by the Hantzsch pro-
cess;

6.1.3 metal removal (demetalation) of porphyrins;

6.1.4 reaction of propiolates with triethylamine (trimethylamine, tertiary
amines);

6.1.5 synthesis of bromotropolones;

6.1.6 reviews on preparations of transition metal carbonyis;

6.1.7 combinatorial libraries (combinatorial synthesis) of thiazoles;
6.1.8 mechanism of ipso nitration of naphthalenes; and

6.1.9 preparations of cycloalkenes by the metathesis reaction (e.g. using
Grubbs catalyst).

6.2 The user wants to substitute the OH in (A) with another nucleophile.
However, in the laboratory, it is found that any activation of the hydroxyl
gives cyclic products of type (B), so protection of the nitrogen is required.
How would you use SciFinder Scholar to help with this problem (of
protecting a nitrogen, perhaps of an imidazole, in the presence of a
primary hydroxyh)? '

H
N /OH N;
Oi /—(CHy)s @: p
N N
)

(A) (B
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6.3 Explore alternative ways to search for the reaction shown in Figure 6.11
in the reaction database. (Hint: examine possibilities with functional
group searches: alkynes (reactant/reagent) and tertiary amines (reac-
tant/reagent). Then, consider Refine Reactions, perhaps with part
structure C=C-C(0)0).

6.4 Find reaction information on hydroxylated aromatics of the type (C).
(Note: even in CASREACT, this structure will be too general, but try
locking just the chains bonds.)

H
OH
OH
H
<
6.5 Explore retrosynthetic pathways to compounds with the substructure (D).
C C
= =
P uy
¢, N N
D)

6.6 Find references on methods for the one-pot conversion of silyl-protected
alcohols to ketones, ¢.8.

0—SiMe; 0
5 o -

6.7 Find records for the preparations of carboxylic acids by the Pinner
reaction.
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Appendix 1 Some SciFinder and SciFinder Scholar
Resources

Resources Published by CAS

Links to SciFinder and SciFinder Scholar resources may be found through
the ‘Internet’ icon at the top of many screens. That is, extensive infor-
mation on SciFinder Scholar may be found through the principal CAS
Web site: http://www.cas.org/SCIFINDER/SCHOLAR/index. html. In partic-
ular, the reader is referred to the link to SciFinder Scholar Resources from
which many links to specific features and solutions may be obtained. The
corresponding Web site for SciFinder is http://www. cas.org/SCIFINDER and
resources may be found through Attp://www. cas.org/SCIFINDER/CENTRAL
/resources.html.

SciFinder and SciFinder Scholar manuals, which describe the operations
of the various functions, may be directly obtained from CAS.

At the top of many of the screens is the ‘Help’ icon, and from here,
numerous help messages may be read.

ListServe
Two principal resources ate:

o ScholarTalki@cas.org
o CHMINF-L@LISTSERV.INDIANA.EDU
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Library staff interested in contributing to discussions on SciF inder Scholar
should definitely participate in these ListServes!

Information and Training Materials

Many university libraries publish excellent materials on SciFinder Scholar,
and a number of these may be found through the ListServes above. Alterna-
tively, searches on the term SCIFINDER through Google, or indeed through
SciFinder Scholar, produce numerous materials. Some examples are:

http./iwww.leeds.ac.uk/library/documents/workbook/scifinder
http:/fwww.lib.rochester.edu/car/scilist. him
hitp://www.indiana.edu/~cheminfo/cciim31.html
hitp:/fwww.library.ucsb.edu/istl/00-fall/databases.html
http./iwww.chem.ox.ac.uk/cheminfo/WoS_CAS. himl
http./flamar.colostate. edu/~mwilde/CA/scifinder.html

As mentioned repeatedly throughout this text, SciFinder Scholarisa compre-
hensive information resource for nearly all scientific disciplines. Results from
research on the coverage of Scholar and comparisons with other resources may
be obtained directly by E-mail through: d.ridley@chem.usyd.edu.au.

Appendix 2 CAS Roles in CAPLUS (including changes

made in December 2001)
ANST Analytical Study PREP Preparation
ANT Analyte BMF Bioindustrial Manufacture
AMX Analytical Matrix BPN Biosynthetic Preparation
ARG Analytical Reagent Use BYP Byproduct

CPN Combinatorial Preparation'
IMF  Industrial Manufacture
PUR PFurification or Recovery
SPN  Synthetic Preparation
PNU Preparation, Unclassified

ARU Analytical Role, Unclassified

BIOL Biological Study PROC Process
PEP Physical, Engineering, or
Chemical Process
ADV  Adverse Effect, Including CPS Chemical Process®™
Toxicity
AGR Agricultural Use EPR Engineering Process™
BCP Biochemicat Process® PYP Physical Process®

BMF Bicindustrial Manufacture BCP Biochemical Process’
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BIOL Biological Study PROC Process
BPN Biosynthetic Preparation GPR  Geological or Astronomical
Process
COS Cosmetic Use’ REM Removal or Disposal
DGN Diagnostic Use®
DMA Drug Mechanism of Action’
FFD  Food or Feed Use
NPO Natural Product Qccurrence’ USES Uses
PAC Pharmacological Activity® AGR  Agricultural Use
PKT Pharmacokinetics® ARG Analytical Reagent Use
THU Therapeutic Use CAT Catalyst Use
BUU Biological Use, Unclassified COS Cosmetic Use®
BSU Biclogical Swdy, CUS Combinatorial Use'
Unclassified*™*"
DEV  Device Component Use
DGN Diagnostic Use>
FFD Food or Feed Use
MOA Modifier or Additive Use
CMBI Combinatorial Study’ POF Polymer in Formulation
CPN Combinatorial Preparation TEM Technical or Engineered
Material Use
CRT Combinatorial Reactant'” THU Therapeutic Use
CRG Combinatorial Reagent'*** BUU Biologica! Use, Unclassified
CUS Combinatorial Use' NUU Other Use, Unclassified”
CST Combinatorial Study,
Unclassified’
FORM Formation, Nonpreparative RACT Reactant or Reagent?
GFM Geological or Astronomical RCT Reactant?
J Formation
FMU Formation, Unclassified CRT Combinatorial Reactant'**
RGT Reagent?
CRG Combinatorial Reagent'™**
OoCCcU Qccurrence
GOC  Geological or Astronomical Specific roles not upposted to any
Occurrence super roles
NPO Natural Product Qccurrence’
POL Pollutant PRP Properties
OCU Occurrence, Unclassified MSC Miscellaneous
! New role * Also has PEP role assigned
2 3plit ** Also has RCT role assigned
} New in Bio = Also has RGT role assigned

4 Name change

«+44 For backfile conversion, BSU is assigned in addition to former rales BAC,

BOC, BPR, MFM
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1. Many of these roles are applied when specific references from REGISTRY
answer sets are obtained (Figure 3.21).

Appendix 3 Some Basic Principles used by SciFinder
Scholar in the Interpretation of the
Research Topic Query

What Scholar does

What the implications are

Examples

1. CONCEPTS

Scholar uses the
prepositions and
conjunctions in the
question to
determine the
separate concepts

If words in the query

are not separated by

prepositions or
conjunctions or
certain identifying

words, then Scholar

identifies the words

as a ‘single’ concept

in which answers
contain the words
‘closely associated’

Scholar automatically
applies truncation

and singulars/plurals

Generally, it is better to use
prepositions and
_conjunctions between
each of the terms in
which less than four
terms are entered; it
usually is not necessary to
enter too many terms

Searches on exact phrases
almost invariably miss
important records, and
‘closely associated’ is a
better option; however,
the individual words in
multiword single
concepts will not be
interpreted also at the
broader (whole record)
level, which at times may
be more appropriate

This saves considerably
on the number of terms
needing to be entered,

Try ‘T am interested
in “‘measurement
of mass of
quarks’’’ rather
than ‘T am
interested in
“‘measurement
mass quark’’ in the
first Explore since
use of subsequent
refinement tools to
NAITOW answers is
preferable

The entry ‘I am
interested in
“‘treatment of
wastewater from
gold mining’’”’
always keeps the
terms ‘gold
mining’ in the
same sentence

Research Topic query
‘I am interested in
“tropical plants™’

(continued)
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What Scholar does

‘What the implications are

Examples

Scholar automatically

applies synonyms
(including common

‘abbreviations and

CAPLUS/MEDLINE
abbreviations) from
its synonym
dictionary

2. CANDIDATES
Scholar presents a list

of candidates and first
indicates numbers of
answers where all the
concepts are ‘closely
associated” (usually
in the same sentence)
and ‘anywhere in the
reference’

Scholar next indicates

number of answers in
which combinations
of some of the

although (quite) rarely the
automatic truncation
applied may lead to
inappropriate hits; a
solution is to select
relevant records manually

This feature saves
considerably on effort
required to set up the
query and gives more
comprehensive results; at
times, possibly undesired
synonyms may be
retrieved and a solution is
to select relevant records
manually

The concepts identified by
Scholar are presented in
bold and in quotes, and
first a check should be
made to see that the
concepts are as intended;
candidates labeled
‘closely associated” and
‘anywhere in the
reference’ simply give
users alternatives relating
to the closeness of the
terms, the assumption
being that the closer the
terms, the more directly
they are related

If three concepts (A, B, C)
are identified, then the
number of records for
candidates with

produces hits on
“tropanes from
plants’, and this
may be
inappropriate

Research Topic query

‘T am interested in
“‘sheep”’
produces hits on
Jamb(s), ram(s),
etc. and also on
goat(s)

The entry ‘Iam

interested in ‘‘liver
or kidney
diseases’’’
identifies concepts
‘liver’ and
‘kidney diseases’,
which is not the
intention (the issue
is addressed
below, but the
point here is that it
helps to check the
concepts!)

The entry ‘1am

interested in ‘‘the
reaction of
propiolates with

(continued)
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What Scholar does

What the implications are

Examples

concepts are
‘closely associated’
or ‘anywhere in the
reference’

Scholar next indicates
number of answer
candidates for the
individual concepts

3. SYNONYMS

Users may force
inclusion of
alternative terms by
adding the terms in
parentheses

combinations A and B,
Aand C,and B and C
will be listed; often,
fewer concepts will give
better results simply
because all of the
concepts may not be in
the record

amines’’ ’ gives
around 20 hits
where all three
concepts are
‘closely
associated’, but
almost double the
hits for just
‘propiolates’ and
‘amines’ ‘closely
associated’. May
this be a better
option?

The greater the number of  The entry ‘I am

concepts, the greater the
restrictions on the
answers, and it is most
helpful to see listings for
the individual concepts,
particularly when few
records are identified
with all the concepts
present

Care must be taken with
‘distributed modifiers’
(below). Parentheses are
ignored under Refine
options (AND operator
applies to terms).

interested in
“wastewater from
gold mine
tailings”’ * shows
very few hits for
the individual
separate concept
‘gold mine
tailings’ ... and
the user
immediately
identifies where
the potential
difficulty is

Use the Research

Topic query ‘I am
interested in
**chiral reduction
(chiral
hydrogenation)
rather than ‘I am
interested in chiral
reduction
(hydrogenation)’

LRI
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What Scholar does What the implications are Examples
4, BOOLEAN OPERATORS

Use of AND rather than a
preposition will not alert
the user to the ‘closely
associated’ option

Scholar interprets the
Boolean AND as a
request for both
terms anywhere in
the reference, and
the ‘closely
associated’ option is
not presented

However, it is safer to use
OR when it is meant!

In some instances,
Scholar may
interpret AND as

OR
Scholar interprets the ~ When entering terms under
Boolean OR to Expiore by Research

Topic, it does not matter
whether alternative terms
are placed in parentheses
or linked with OR.
However, parentheses are
ignored under Refine
options (AND operator
applies to terms).

signify either terms

The query is read literally
from left to right, so
answer sets depend on the
placement of the operator

Scholar interprets the
Boolean NOT to
exclude records with
the terms entered

It is better to use
entry ‘I am
interested m
“‘mass of
quarks’” * rather
than ‘I am
interested in
“‘mass and
quarks’””’

Research Topic query
‘1 am interested in
“sugars and
carbohydrates’’’
will give
candidates for OR
as well as AND

The entries ‘T am
interested in
“*steroid analysis
in urine of men or
wormen or
humans®” ’ or ‘I am
interested mn -
“‘steroid analysis
in urine of men
(women,
humans)’’ ’ give
sirnilar results

The entry ‘T am
interested in ‘‘tea
and sugar not
coffee’” is’
interpreted
differently from ‘1
am interested in
““tea not coffee
and sugar’”’

3
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What Scholar does What the implications are Examples
Scholar does not Modifiers (usually The entry ‘I am
distribute modifiers adjectives) need to be interested in
entered with each term to ““chiral reduction
which they refer (hydrogenation)™”’

identifies concepts
‘chiral reduction’
and
‘hydrogenation’,
50 ‘I am interested
in ‘‘chiral
reduction (chiral
hydrogenation)’”’
should be used

Appendix 4 Examples of Analyze References

Some further examples of Analyze References (see Chapter 2, Section 2.5.4).
Data is from answer set in CAPLUS for search ‘I am interested in ‘‘inhibition
of HIV replication in humans™’ ’.

Analyze References by CAS Registry Number gives histograms that
indicate key substances. It differs from Get Related then Substances, which
gives REGISTRY answers that may be analyzed or refined.

Analyze References by CAS Section Title is an excellent way to narrow
answers by broad categories.

Analyze References by Decument Type allows scientists to review
options. Note here that about 16 % of the records are from patents. MEDLINE
has more than 40 document types including clinical trial (>310 000 records),
commentary (> 180 000), letter (>440 000}, and review of reported cases
(>42 000).

Analyze References by Journal Name is valuable for the identification
of key journals.

Analyze References by Language. Language is that of the original
document.

Analyze References by Publication Year is an excellent way to review
research trends and to narrow answer sets into conveniently small groups.
Analyze ‘alphabetically’ gives histograms in reverse chronological order.
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1A% Negestty Mumber Analysis
file Edit Jask Tgols Help

Select Histogram Entries of interest:

|

187
184
73
76
40
7

7
32 ﬂ'

Referances not containing
information for this analysis

O p51687-1
D 9068-38-6
O gopee.056
O wuge02
0 134670-17-4
|E msezs
D 124114216
O 129818402

[......“ |

Gal Rsf’arencssl Back

Histagram Entries 1.9 of 7653

S

Figure A4.1 Screen for CAS Registry Number Analysis. SciFinder Scholar screens are
reproduced with permission of the Chemical Abstracts Service, a division of the American
Chemical Society.

CA Section Bitke Anafpnis
File Edit Jask Tgols Held

Select Histogram Entries of interest:

O Pharmacology ] 78€
O immunochemistry [ ] 207
O sischemical Ganetics ] 7C
O Micrabiat, Algal, and Fungal i Fs
Biachemistry .
8 Carbohydrates 1 2
O Enzymes | p:
O ticrobial Biochemistry | 1€
O Mammalian Hormenes ] i€
C Phamaceuticals ] 1€
L Heterocyclic Compounds (Mare 1 1
Than One Hetero Atom) E]l
Get Refarsnc_esl [ Back
Histagram Entriss 1-10 of 27 »

Figure Ad.2 Screen for CA Section Title Analysis. SciFinder Scholar screens are repro-
duced with permission of the Chemical Abstracts Service, a division of the American Chemical
Society.
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Figure A4,3 Screen for Document Type Analysis. SciFinder Scholar screens are reproduced
with permission of the Chemical Abstracts Service, a division of the American Chemical

Society.

Figure Ad.4 Screen for Journal Name Analysis. SciFinder Scholar screens are reproduced
with permission of the Chemical Abstracts Service, a division of the American Chemical

Society.
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Dorument Type Analyxis

File Edit Task Tools Help

Select Histogram Entries of interest:

O Journal

O Patent

O General Review

O conference

O Dissentaton

a Meeting Abstract
I online Computer File

Get Rsfersncesl

Histogram Entries 1-7 of 7

Journak Mame Analpsis

File Edt Task Tgols Heip

Select Histegram Entries of interest:

O pCT i, Appl

0y viral

{0 Aatimicrob. Agants Chemothar.
O Proc. Natl. Acad. Sci U. 8 A
[J ADS Res. Hum. Retravirus s
0 Antivirai_Cham. Chemother.

O Antiviral Res.

O Biochem. Biophys. Res.
Commun.

Ous
B 4. Biol. Chem.

36
30

Get Referenc esl

Histogram Entries 1-10 of 258
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Lannpuage Analysis

File Edt Jask Tgok Help
Select Histogram Entries of Interest:
O english ] 1220 (=
O Geman i 14
O Russian ] 13
O Japanese | 12
O French 1 B
O cChinese | 5
0 puteh | 1
O korean | 1
O ukrainian 1 1 =]
Get Refarencesl Back |
Histegram Entries 1.9 of 8

Figure A4.5 Screen for Language Analysis. SciFinder Scholar screens are reproduced with
permission of the Chemical Abstracts Service, a division of the American Chemical Society.

Puldication Year Analysis
Ete Edt Iak Toos Help
Select Histogram Entries of interest:
[ z0m ] 45 =
O z000 ] 82
O 198y I 53
O 1988 . 12 Ml
O 1s97 ] 124
O 1z I 133
O 1ge5 [ ] 107
O 1904 ] 100
O 1903 [ ] 83
O 1992 b 94
|T3et References Back I
Mistogram Entries 1-10 of 16

Figure A4.6 Screen for Publication Year Analysis. SciFinder Scholar screens are repro-
duced with permission of the Chemical Abstracts Service, a division of the American Chemical

Society.
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Appendix 5

Registration of Substances

The substance database searched in SciFinder Scholar is REGISTRY. It
includes all types of chemical substances (organic, inorganic, alloys, poly-
mers, mixtures, reactive intermediates, proteins, nucleic acids, etc.). [n most
cases, the registration of substances follows exactly the valence bond descrip-
tions taught in chemistry courses. However, the many subtle variations in
structures often require modification of valence bond descriptions and the
key issues are resonance, tautometism, 7 -complexes, o -complexes, radicals,
and other reactive intermediates. Specific rules need to be applied to handle
these modifications when structures are inpuf into computer databases.

Computer databases also need to have rules for defining, inter alia, salts,
mixtures, hydrates, polymers, and alloys in which valence bond descriptions
do not necessarily apply. Many of these are addressed by defining a single
registered substance as one made up of a variety of components. About
10% of the registrations are multicomponent substances, and the key is to
recognize that each component is identified as a single entry in the formula
and in the structure fields.

SciFinder Scholar automatically interprets all these situations and provides
answers, although users not familiar with the computer conventions may
initially be confused by the types of answers produced. A good way to
learn about these issues is to examine actual records and this appendix gives
examples. Except for Appendix 5.1.1, which gives the complete record, only
key parts of the records are given.

A5.1 Single-Component Substances

AS.1.1 Single Substances

The most common class is that of single substances, and a typical record
for a single substance is shown. The CAS systematic names, common usage
names, and trade names are listed first. Then, most records list files on the
STN network http://www.cas.org/stn.html, which give further information
on the substance. The files automatically included in SciFinder Scholar
are CAPLUS (the CAS bibliographic database), CASREACT (the chemical
reaction database), CHEMCATS (commercial substances database), CHEM-
LIST (regulated chemicals database), and MEDLINE (the NLM bibliographic
database).
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Registry Number:  53-06-5

CA Index Name: Pregn-4-ene-3,11,20-trione, 17,21-dihydroxy-
{7CL, 9CI)

Cortisone (8CI);
11-Dehydro-17-hydroxycorticosterone;
17-Hydroxy-11-dehydrocorticosterone;
17«-Hydroxy-11-dehydrocorticosterone;
Adrenalex; Compound E,; Cortisate; Cortivite;
Cortogen; Cortone; KE; Kendall’s compound
E; Reichstein’s substance Fa, Wintersteiner’s
compound F

Formula: C21 H28 O5

STN Files: CAPLUS, AGRICOLA, AIDSLINE, ANABSTR,

BEILSTEIN, BIOBUSINESS, BIOSIS,
BIOTECHNO, CA, CABA, CANCERLIT,
CAOQLD, CASREACT, CBNB, CEN,
CHEMCATS, CHEMINFORMRX,
CHBEMLIST, CIN, CSCHEM, CSNB, DDFU,
DETHERM, DRUGU, EMBASE, HODOC,
IFICDB, IFIPAT, IFTUDB, IPA, MEDLINE,
MRCK, MSDS-OHS, NAPRNOTE:,
NIOSHTIC, PIRA, PROMT, RTECS,
SPECINFO, TOXLINE, TOXLIT, USAN,

USPATFULL, VETU

(Additional Information is available through STN International. Contact
your information specialist, a local CAS representative, or the CAS
Help Desk for Assistance)

Absolute stereochemistry.

Other Names:

~3253 Referencés
Database: REGISTRY

Copyright the American Chemical Society and reproduced with permission.
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SciFinder Scholar Note:;

1. In a search on a name through Explore by Chemical Substance then
Substance Identifier, SciFinder Scholar initially seeks a match with the
CA Index Name or any of the Other Names. If there is not an exact match,
then an attempt will be made to find possible answers on the basis of parts
of names (Chapter 3, Section 3.6).

2. When terms are entered under Explore by Research Topic, SciFinder
Scholar checks to see whether any of the terms exactly matches the
CA Index Name or any of the Other Names. If there is an exact match,
the CAS Registry Number is included in the ‘concept’ searched.

A5.1.2 Isotopic Substances

Isotopes of hydrogen are indicated by the symbols D and T, while iso-
topes of other atoms have the atomic weight as a superscript before the
symbol for the atom. These representations appear in the structure diagram,
in the name entries, and, in the cases of the hydrogen isotopes, in the
formula.

Isotopes of Hydrogen

Registry Number: 105089-96-1

CA Index Name: Pyridine, 3-(1-methyl-2-pyrrolidinyl-5-d)-,
(258-cis)- (9CD)

Formula: CI0HI3DN2
Absolute stereochemistry.

Copyright the American Chemical Society and reproduced with permission.
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Isotopes of other Elements (here carbon)

Registry Number:  67209-85-2

CA Index Name: Pyridine,
3-[1-(methyl-13C)-2-pyrrolidiny}-2,3-13C2]-
(9CI)

Other Names: Pyridine,
3-[1-(methyl-13C)-2-pyrrolidinyl-2,3-13C2]-,

Formula: C10 H14 N2

N“H | N
|
13CH3 /

Copyright the American Chemical Society and reproduced with permission.

SciFinder Scholar Note:

1. Isotopes of hydrogen (D, T) are included in the molecular formula, so
Explore by Chemical Substance then Molecular Formula may be used.

2. Other isotopic substances are best found by searching on the structure
{exact/related) and then scrolling through the answers.

-

AS5.1.3 Sterevisomers

The letters R, S, E, and Z, and the Greek letters « and j are commonly used
to indicate stereochemical arrangements in molecules. Structure diagrams
additionally indicate stereochemistry through heavy, dotted, or wedged
bonds.

An example of the registration of an enantiomer and of a racemic form are
shown. In particular, the stereochemical descriptors should be noted in the
name fields, namely, the (S), L, and (+) descriptors and the (R,S), DL, dl,
and (.+—.) descriptors,
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Single Stereoisomer

Registry Number:  56-41-7

CA Index Name: L-Alanine (9CI)

Other Names: Alanine, L- (7CL, 8CI); (S)-(+)-Alanine;
($)-2-Aminopropanoic acid; (5)-Alanine;
w-Alanine; a-Aminopropionic acid; Alanine;
L-(+)-Alanine; L-o-Alanine; '
L-¢-Aminopropionic acid;
L-2-Aminopropanoic acid;
L-2-Aminopropionic acid; Propanoic acid,
2-amino-, (§)-

Formula: CIH7NO2

Absolute stereochemistry. Rotation ().

NH,

HOLC™ 5 Me

Copyright the American Chemical Society and reproduced with permission.

Racemate

Registry Number:  302-72-7

CA Index Name: Alanine (9CI)

Other Names: Alanine, DL~ (8CI); DL-Alanine;
(£)-2-Aminopropionic acid; (£)-Alanine;
(R,S)-Alanine; DL-o-Alanine;
DL-a-Aminopropionic acid,
dl-2-Aminopropanoic acid; dl-Alanine

Formula: C3IH7NO2

NH;,

I
Me — CH— CQ;H

Copyright the American Chemical Society and reproduced with permission.
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Meanwhile, cortisone (Appendix 5.1.1 augmentin (Appendix 5.2.3), and
nicotine hydroiodide (Appendix 5.2.1) have stereochemical features, and the
ways in which these are presented in the name and structure fields should be
noted.

SciFinder Scholar Note:

1. Specific stereoisomers may be searched throught structure searches (see
update through http://www.wiley.co.uk/ridley).

AS5.1.4 Donor Bonds

When one of the atoms in the bond provides both the bond electrons,
the structure is represented with a double bond. This occurs in particular
with higher oxidation states of metals and of nonmetals such as nitrogen,
phosphorus, and sulfur. In some instances, this representation will produce
a ‘structure’ that violates valence bond rules (here, the valence of 4 for
nitrogen).

Registry Number:  1124-33-0
CA Index Name: Pyridine, 4-nitro-, 1-oxide (6CI, 8CI, 9CT)

Other Names: 4-Nitropyridine 1-oxide; 4-Nitropyridine N-oxide;
4-Nitropyridine oxide; p-Nitropyridine N-oxide
Formula: C5H4 N2 O3
0
It
N
]
T
NO;

Copyright the American Chemical Society and reproduced with permission,

SciFinder Scholar Note:

1. SciFinder Scholar automatically recognizes compounds with donor bonds
and searches the appropriate structure. For example, the substance above
is retrieved irrespective of whether a double or a single bond is drawn
between the nitrogen and the oxygen.
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A5.1.5 Intermediates

Examples of a carbene and a radical are shown. However, the CAS Registry
Number for reactive intermediates will be inserted in CAPLUS only when
the intermediates are clearly identified or are an important part of the original
paper. Intermediates simply drawn in mechanistic schemes are not indexed.

Registry Number:  39922-09-3
CA Index Name: Cyclohexylidene (9CI)
Other Names: Carbenacyclohexane
Formula: Cé6 H10

o

9

Copyright the American Chemical Society and reproduced with permission.

Registry Number:  67271-34-5
CA Index Name: Methyl, cyclohexyl- (9CI)
Other Names: Cyclohexylmethyl radical

Formula: C7HI13

Copyright the American Chemical Society and reproduced with permission.

SciFinder Scholar Note:

1. Radicals, carbocations, and carbanions have relatively unusual formu-
las (because of the odd valency at carbon), so Explore by Chemical
Substance then Molecular Formula usually retrieves the intermedi-
ates quickly. If needed, Refine Substances followed by drawing, then
searching, on the carbon skeleton may further narrow answer sets.

2 Catbenes are isomeric with alkenes, so initial searches on molecuiar
formulas will produce larger answer sets that need to be refined (e.g. by
structure).
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3. Because of the odd valency of carbon in these intermediates, substructure
searches on the ring skeletons may not retrieve intermediates, so an initial
molecular formula search may be necessary:

AS5.2 Multicomponent Substances

A record for a multicomponent substance lists only a few of the names for
the individual substances involved, has a ‘dot disconnected’ entry in the
formula field, and has the individual components presented in the structure
display (which also gives the CAS Registry Number of the component).
Multicomponent substances are commonly encountered in polymers that have
greater than one monomer constituent, in salts, mixtures, minerals, and alloys.

At present, in the substance database, there are around 3.8 million sub-
stances with two or more components. '

-

A5.2.1 Salts
Salts that do not Contain Carbon

Simple salts from acids not containing periodic table group VIatoms (oxygen,
sulfur, etc.) are registered in the way normally drawn by the chemist. For
example, sodium chloride and calcium bromide are represented as NaCl and
CaBr,, respectively.

However, salts from acids containing periodic table group VI atoms and
bases containing periodic table group I and II atoms (sodium, potassium,
calcium, barium, etc.) are registered as the free acid combined with the
base (which is given the metal symbol). For example, although chemists
write the formula for the calcium phosphate as Ca;(PO,),, the substance is
registered as if the hydrogens were still attached to the phosphate group,
that is, as phosphoric acid, H;PO,. As the actual salt has three Ca atoms to
two phosphate groups, the substance is considered as Ca;(H;POy); and the
molecular formula, which has the first component in the alphabet as a single
atom, then becomes Ca.2/3 H304P.

Actually, there are two substances called calcium phosphate in the database
and only one is shown here (the Molecular Formula Field entry for the second
substance is: MF Ca. x H3 O4 P.) The issue is the chemical description of
the substances in the original literature. If the particular form is not specified
in the article, the indexer will register the substance as that in which the ratio
is not specified. (There are currently more than 2000 entries for this second
substance, so a search for information on calcium phosphate should probably
include its Registry Number (10103-46-5) as well!)
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Registry Number: 7758-87-4

CA Index Name: Phosphoric acid, calcium salt (2:3) (8CIL, 9Ch)

Other Names: ... Calcium phosphate; Calcium phosphate (3:2);
Calcium phosphate (Ca3(P04)2); Calcium
tertiary phosphate; Tribasic calcium phosphate;
Tricalcium diphosphate; Tricalcium
orthophosphate; Tricalcium phosphate;
Tricalcium phosphate (Ca3(PO4)2) . ..

Formula: Ca.2/3H304P

0
Il
HO—P—OH

I
OH

©3/2 Ca

Copyright the American Chemica! Society and reproduced with permission.

Salts from Organic Acids and Periodic Table Group I/IT Bases

The registration is similar to the registration described above. Note the
molecular formula for sodium acetate is listed as C2H40.Na, whereas a
chemist would represent the formula for the substance as C,H;ONa.

Registry Number: 127-09-3

CA Index Name: Acetic acid, sodium salt (7CI, 8CI, 9CT}
Other Names: Sodium acetate (6CI); Anhydrous sodium acetate
Formula: C2H402. Na
0
I
HO—C—CH;
- Na

Copyright the Ametican Chemical Society and reproduced with permission.
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Salts with Nitrogen-Containing Bases

Apart from those involving periodic table group VII atoms, the most common
bases are those involving nitrogen atoms, and the salts are represented as the
free base and the free acid (which includes the hydrogen donated by the acid).

Registry Number:  6019-03-0

CA Index Name: Pyridine, 3-(1-methyl-2-pyrrolidinyl}-,
monohydriodide, (S)- (9CI)
Other Names: Nicotine, monohydriodide (8CI); Nicotine

hydriodide; Nicotine hydroiodide
Formula: - CIQH14N2. HI
Absolute stereochemistry.

- Hi

Copyright the American Chemical Society and reproduced with permission.

ISalts from nitrogen-containing bases involving other acids (e.g. sulfuric
acid and phosphoric acid) are registered similarly, '

Salts from Organic Acids and Organic Bases

T_hese salts are registered as the free acid and the free base, but the subtle
difference is that now both the acid and the base are registered as individual
components.

Registry Number:  24057-28-1

CA Index Name: Benzenesulfonic acid, 4-methyl-, compd. with
pyridine (1:1) (9CI)
Other Names: Pyridine, 4-methylbenzenesulfonate; Pyridine,

p-toluenesulfonate (7CI, 8CI); PPTS;
Pyridinium 4-toluenesulfonate; Pyridinium
p-toluenesulfonate;

(continued)
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Pyridinium p-tosylate; Pyridinium tosylate

Formula: C7THRO3S.C5H5N
Component 110-86-1
Registry Number:
Formula: C5HSN
N
]
X
Component 104-15-4
Registry Number:
Formula: C7HRO3 8§

Me
HO:S” :

Copyright the American Chemical Society and reproduced with permission.

SciFinder Scholar Note:

1. Many biologically important substances are salts and have different CAS
Registry numbers from the parent acid or base, so it is important to
consider search strategies that will retrieve the parent substance including
all its salts.

2. Salts are retrieved through an exact/related structure search on gither the
parent acid or base.

3. To retrieve specific salts, draw both structure fragments on the same
screen and then perform an exact/related structure search.

A5.2.2 Alloys

When specified in the original article, the composition of the alloy is
listed in the name and composition fields and the constituent elements
are listed in the formula field. A more generic description is applied
when the elemental composition is not precisely specified in the original
article.
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CA Index Name:

Other Names:

Formula:

Class Identifier:
Composition:

'Registry Number:

205
11109-50-5
Iron alloy, base, Fe 66-74,Cr 18.00-20.00,Ni
8.00-10.50,Mn 0-2.00,8i
0-1.00,C 0-0.08,P 0-0.045,S 0-0.030 (UNS
S30400) (9CT)
(Include) . .. Nickel alloy, nonbase, 1809; CSN
17240; DIN 1.2781 ...
C.Cr.Fe.Mn. Ni. P. 8. Si
Alloy
Component Component Component
Percent Registry
Number
Fe 66-74 7439-89-6
Cr 18.00-20.00 7440-47-3
Ni 8.00-10.50 7440-02-0
Mn 0-2.00 7439-96-5
Si 0-1.00 7440-21-3
C 0-0.08 7440-44-0
P 0-0.045 7723-14-0
S 0-0.030 7704-34-9

Copyright the American Chemical Society and reproduced with permission.

Registry Number:
CA Index Name:
Other Names:

Formula:
Class Identifier:

12597-68-1
Stainless steel (9CI)

Austenitic stainless steel; Chromium nickel
stainless steel; Chromium stainless steel; Nickel
stainless steel; Pall Ring;
STN 350

Unspecified
Alloy, Manual Registration
No Structure Diagram Available

Copyright the American Chemical Socicty and reproduced with permission.
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SciFinder Scholar Note:

1. Most alloys are easily retrieved through molecular formula searches,
and if special compositions are required, it is necessary to look through
individual records.

2. Alloys may also be retrieved by drawing the separate elements in the
structure screen and then exploring exact/related or substructure search
options as needed.

A5.2.3 Mixtures

Mixtures are registered where two or more chemically discrete components
have been mixed together for a specific use (e.g. with pharmaceutical and
agricultural chemicals). In general, host—guest complexes also are considered
as mixtures.

Registry Number:  74469-00-4 :

CA Index Name: 4-Oxa-1 -azabicyclo[3.2.0Theptane-2-carboxylic
acid, 3-(2-hydroxyethylidene)-7-0x0-,
monopotassium salt, (2R,3Z,5R)-, mixt.
with (25,5R,6R)-6-[[(2R)-amino(4-
hydroxyphenyl)acetyl]amino]-3,3-dimethyl-7-
ox0-4-thia-1-azabicyclo{3.2.0]heptane-2-
carboxylic acid (9CI)

Other Names: (Include) Amoxicillin-potassium clavulanate
mixt.; Augmentin; Augmentin (antibiotic);
BRL 25000; BRL 25000A; BRL 25000 G

Formula: Cl6 HI9N3 O58. CEHINOS. K

Class Identifier: Mixture

Component Registry Number: 61 177-45-5 (58001-44-8)

Absolute stereochemistry. Double bond geometry as shown.

Formula: C8 HS N 05.K

CH

(continued)

Appendices 207

Component Registry Number: 26787-78-0
Absolute stereochemistry.
Formula: C16 HI9 N3 O5 S

NH .
M
N s ¢
RR ™M
0 N
HO o CO.H

Copyright the American Chemical Society and reproduced with permission.

Registry Number:  67713-16-0

CA Index Name: 1,3,5-Triazine, hexahydro-1,3,5-trinitro-, mixt.
with aluminum and
2-methyl-1,3,5-trinitrobenzene (9CI)

Other Names: Aluminum, mixt. contg. (9CI); Benzene,
2-methyl-1,3,5-trinitro-, mixt. contg. (9CDy;
Composition A; Composition B; Composition
C; Composition D; H 6; HBX 3; Hexotonal; KS
22; Torpex _

Formula: C7 H5 N3 06. C3 H6 N6 06. Al

Class Identifier: Mixture

Component Registry Number: 7429-90-5

-

Formula: Al
Al
Component Regisiry Number: 121-82-4
Formula: C3H6N6 06
ON_ o~ - NO;
N N
L
l
NO,

Component Registry Number: 118-96-7

(continued)
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Formula: C7HS N3 06

NO;
Me

0N NO;

Copyright the American Chemicai Society and reproduced with permission.

SciFinder Scholar Note:

1. An exact/related structure search will retrieve substances in which the
substance is a component of a mixture.

2 To search for specific multicomponent substances, draw the separate
components on the structure drawing screen and search ‘exact/related’.

A5.3 Metal Complexes

The representation of the structures of some coordination compounds requires
modifications to normal valence bond definitions. Generally, the electrons
involved in bonding the organic groups to the metal are provided by the
organic groups, and in the language of the discipline, there are two types of
donors, o-donors and -donors. In broad terms, these are distinguished in
that the electrons in the former case come from atoms, whereas in the latter
case, they come from double bonds.

Another issue is that the difference between a coordination compound and
a salt may be difficult to define. The following examples are illustrative.

A5.3.1 Salts

Registry Number:  3094-87-9

CA Index Name: Acetic acid, iron(2+) salt (8CI, 9CI)

Other Names: Ferrous acetate; Iron acetate [Fe(OAc)2]; Iron
diacetate; Iron(2+) acetate; Iron(Il) acetate

(continued)
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Formula: C2H402.1/2Fe o
HO‘-Q—C“I;

- 1/2 Fe(ID

Copyright the American Chemical Society and reproduced with permission.

A35.3.2 Coordination Compounds

Registry Number:  516-03-0
CA Index Name: Iron, [ethanedioato(2-)-0 01, OJ 02}-(9CI)
Other Names: Iron, [ethanedioato(2-)-0,0']-; Oxalic acid,
iron(2+) salt (1:1) (8CI); Ferrous oxalate;
Ferrous oxalate (1:1); Ferrous oxalate
(Fe(C204)); Ferrox; Iron oxalate; Iron”
protoxalate; Iron(2+) oxalate; Iron(1l) oxalate;
Oxalic acid, iron(2+) salt
Formula: C2Fe 04 o
Fc/ 8]
g

[8]

Copyright the American Chemical Society and reproduced with permission.

A5.3.3 o-Complexes
Generally, charges relate to the species involved in the preparation of the
complex. For example, cisplatin is made from Pi?*, C1~, and NH;.

Registry Number: 15663-27-1

CA Index Name: Platinum, diamminedichloro-, (SP-4-2)- (9CI)

Other Names: (Include) Platinum, diamminedichloro-, cis -
(8CI); cis -Platinum II; cis -Platinum(Il)
diaminodichloride; cis -Platinum(II)
diamminedichloride; cis -Platinumdiamine
dichloride; cis -Platinumdiammine
dichloride; Cisplatin; Cis-platinum;
Cisplatyl; CPDD; CPPD; DDP

(continued)
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Formula: CI2 H6 N2 Pt
Class Identifier: Coordination Compound.
NH;
Cl— 1? Zer

NH;

Copyright the American Chemical Society and reproduced with permission.

A5.3.4 m-Complexes

Registry Number: 1271-29-0
CA Index Name: Titanocene (9CT)
Other Names: Titanium, di-m -cyclopentadienyl- (83CI);

Titanium, dicyclopentadienyl- (6CI, 7CI),
Dicyclopentadienyltitanium ’
Formula: CI0HI0Ti

Class Identifier: Coordination Compound
H

HC{ jbcﬁ
N4

Hc/ﬁ/- '\Ckm{
~.

o
H

Copyright the American Chemical Society and reproduced with permission.

SciFinder Scholar Note:

1. Bonds to metals in queries may be ignored in the initia! structure search.
In these cases, Analyze Substances by Precision may be required to
obtain more precise answer sets.

2. It is not necessary to insert charges in structure queries.
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A5.4 Macromolecules

There are many ways in which polymers are made and these can often
determine how the polymers are registered. For example, homopolymers,
copolymers, posttreated polymers, block polymers, graft polymers, and
polymer blends have specific indexing rules, and examples of some are given.

A5.4.1 Homopolymers

Registry Number: 9003-53-6

CA Index Name: Benzene, ethenyl-, homopolymer (9CI)
Other Names: (Include over 1000 names. ..)
Formula: (C8 HB)x

Class Identifier: Polymer

Polymer Class Term: Polystyrene
Component Registry Number: 100-42-5

Formula: C8 H8 H,C=CH—Ph

Copyright the American Chemical Society and reproduced with permission.

A5.4.2 Copolymers

Registry Number: 9003-56-9

CA Index Name: 2-Propenenitrile, polymer with 1,3-butadiene
and ethenylbenzene (9CI)

Over 1,000 names including. . . i,3-Butadiene,
polymer with ethenylbenzene and
2-propenenitrile (9CI); Acrylonirile,
polymer with 1,3-butadiene and
styrene (8CI); Benzene, ethenyl-, polymer
with 1,3-butadiene and
2-propenenitrile (9CI); Styrene, polymer
with acrylonitrile and 1,3 -butadiene (8CI);
ABS; ABS (polymer); ABS 1

Formula: (C8 H8. C4 H6. C3 H3 N)x

Class Identifier: Polymer

Polymer Class Term: Polyacrylic, Polyolefin, Polystyrene

Other Names:

(continued)
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Component Registry Number: 107-13-1

Formula: C3H3 N HC=CH—C=N

Component Registry Number: 106-99-0

Formula: C4 H6 H,C=CH—CH=CH,

Component Registry Number: 100-42-5

Formula: C8 H8 H,C=CH—Fh

Copyright the American Chemical Society and reproduced with permission.

A5.4.3 Proteins

Registry Number: 33507-63-0
CA Index Name: Substance P (9CI)

Other Names: L-Methioninamide,

. L-arginyl-L-prolyl-L-lysyl-L-protyl-L-
glutaminyl-L-glutaminyl-L-phenylalanyl-L-
phenylalanylglycyl-L-leucyl-; Neurokinin P;
Substance P (1-11); Substance P (peptide);
Substance P (smooth-muscle stimulant)

Formula: C63 H98 N18 013 S
Absolute stereochemistry. pagei-a

PAGE 1-B

(continued)
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Appendices
NH;
H
s _N 8
LY L T
(CHz)s O S . (CHa)s
- OA‘/ 2)3 N NH,
H
NH,

PAGE 2-A

H
Mes s NYO
\/I T
BN Yo

Biosequence Length: 11

Biosequence Note: modified

type - - - - locatton - - - - description.
terminal mod. Met-11 - C-terminal amide
Biosequence:

| RPKPQQFFGL M

Copyright the American Chemical Sociefy and reproduced with permission.

A5.4.4 Nucleic Acids and Related Substances

The CAS register all substances as precisely as possible. Accordingly, if
two nucleic acid sequences differ by even one nucleic acid base, then
different CAS Registry Numbers are used. This has considerable implication
in the rapidly developing area of molecular biology, and searchers should be
particularly careful to ensure that all appropriate CAS Registry Numbers are
retrieved.

Registry Number: 147178-97-0

CA Index Name: Guanosine, 2'-deoxycytidylyl-(3' —
5")-2'-deoxyguanylyl-(3" —
5)-2'-deoxycytidylyl-(3' —
5")-2'-deoxyguanylyl-(3' —

(continued)
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© §')-2'-deoxyadenylyl-(3' —
5)-2'-deoxyadenylyl-(3' —
5')-thymidylyl-(3' — 5')-thymidylyl-(3" —
5")-2'-deoxycytidylyl-(3" —
5)-2'-deoxyguanylyl-(3" —
5)-2"-deoxycytidylyl-(3" — 5')-2'-deoxy-,
double-stranded complementary (9CI)

Other Names: GenBank 154951
Formula: Unspecified
Class 1dentifier: Manual Registration

No Structure Diagram Available
Biosequence Length: 12
Biosequence Note: double-stranded

Biosequence:
| cgegaatteg cg

Copyright the American Chemical Society and reproduced with permission.

SciFinder Scholar Note:
1. Homopolymers may be searched through molecular formulas.

2. Copolymers may be searched through structure queries with the separate
components.

3. SciFinder users may employ BLAST® algorithms to retrieve sequences.

AS.5 Other Cases

AS.5.1 Incompletely Defined Substances

Incompletely defined substances are those that have a known molecular
formula but for which the complete valence bond structure was not fully
described in the original article. For example, while o—, m—, and p-xylene
are the specific dimethylbenzenes, if only ‘xylene’ is mentioned in the
original article, then the incompletely defined substance will be indexed.
Similar issues are encountered with salts in which ions have different
possible ratios.
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Registry Number: 1330-20-7

CA Index Name: Benzene, dimethyl- (9CI)

Other Names: Xylene (8CI); Dilan; Dimethylbenzene; Xylol
Formula: C8 H10

Class Identifier: Incompletely Defined Substance

C

2 (D1—Me)

Copyright the American Chemical Society and reproduced with permission.

Registry Number: 10103-46-5
CA Index Name: Phosphoric acid, calcium salt (8CI, 9CI)
Other Names: 1: PN: W09961057 SEQID: 2 claimed
sequence; Calcium phosphate; Dikal
21; Dynafos; KDV 15u; LF Bosei
CP-Z: LF-CP-ZA; Man-Gill 51504
Formula: Ca.xH3I04P
i
HO— ll>—- OH
OH
-X Ca

Copyright the American Chemical Society and reproduced with permission.

SciFinder Scholar Note:

1. Generally, incompletely defined substances will be retrieved in sub-
structure searches when the structure searched is part of the incomplete
structure for the substance in the database. -

A5.5.2 Minerals

Naturally occurring minerals have many different chemical compositions or
crystalline forms and may be registered in a variety of ways. Usually, they
are best retrieved through name-based search terms.
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Registry Number: 1318-74-7

CA Index Name: Kaolinite (A12(OH)4(Si205)) (9CI)

Other Names: Kaolinite (7CI, 8CI); Kaolinite

~ (AI2(8i207).2H20); 50R; 50R

(mineral); Argirec B 24; Asiacoat HG;
ASP 072; Barnett Clay; Biofix C 1;
Biofix C 2; Biofix E 1; Biofix E 2;
BIOFIX SC; GK; GK (mineral);
Hydrite 121; Hydrite flat D; Hydrite
MP; Hydrite PX; Hydrite R; Kaopaque
10; Kaopaque 10S; Kaopaque 20;
Kaopaque 30; Kaophile 2; Kaophobe
45; Mono 90; SPS Kaolin; UG 90

Formula: Al HO. 05 Si2

Alternate Formula: Al2 H4 Q9 8i2

Class Identifier: Mineral

Component Ratio Component

Registry

N Number

Composition: 05Si2 20328-07-8
HO 4 14280-30-9
Al 7429-90-5

[y

[\

Copyright the American Chemical Society and reproduced with permission.

Registry Number: 14940-68-2
CA Index Name: Zircon (Zr(Si04)) (9CI)
Other Names: Zircon (8CI); A-PAX 45M; Standard SF
200; Uttrox 500W; Zircon Flour;
Zirconite; Zircosil 15
Formula: H4 04 Si. Zr
Class Identifier: Mineral
OH
HO—Sli-"'OH
i
- Zr (IV)

Copyright the American Chemicat Society and reproduced with permission.
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SciFinder Scholar Note: .

1. Many minerals are easily retrieved through name searches, either directly
in REGISTRY or through Explore by Research Topic.

AS5.5.3 Records with ‘No References’
Records with ‘no references’ may appear because of a number of reasons
including:

» manual registration of substances (this may occur because companies need
CAS Registry Numbers for commercial purposes);

o CAS registrations for parent ring systems;

¢ CASdonotuse the CAS Registry Number for indexing in the bibliographic

" database (this particularly occurs for crude natural product extracts); or

e because the substance database may have been updated before the biblio-
graphic database (and hence the CAS Registry Number has been assigned
but the complete bibliographic record has not yet appeared).

Registry Number: 21426-57-3

CA Index Name: Tetracyclo[3.3.0.02,4.06,8]octane (8CI,
‘ 9CI) -
Formula: C8 H10

Class Identifier:

Ring Parent Z

Copyright the American Chemical Society and reproduced with permission.

No References

Registry Number: 8001-46-5

CA Index Name: Fats and Glyceridic oils, halibut-liver

Other Names: Oils, glyceridic, halibut-liver; Oils,
halibut-liver; Fish oils, halibut-liver;
Halibut oil; Halibut-liver oils; Oils,
halibut :

(continued)
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Formula: Unspecified
Definition Field: Extractives and their physicaily modified

derivatives. It consists primarily of the
glycerides of C14-C18 and C16-C22
unsatd. fatty acids. (Hippoglossus
hippoglossus}). -

Manual Registration, Concept

No Structure Diagram Available

Class Identifier:

No References

Copyright the American Chemical Society and reproduced with permission.

SciFinder Scholar Note:

1. “Substances’ of the latter type should be searched under Explore by
Research Topic through the Index Name.

Appendix 6 Understanding Structure Searches

Structures in REGISTRY have valence bond representations, and hence
have single, double, and triple bonds. However, bonds in ‘resonance’ and
‘tautomeric’ situations (as defined in the following text) are specified as
‘normalized bonds’, which effectively means ‘either single or double bonds’.

The Resonance Issue

Bonds in substances in which valence bond structures have alternating single
and double bonds in rings with even numbers of atoms are defined as
‘normalized’. Note that the definition does not exactly relate to ‘aromatic’
compounds since cyclobutadiene (an antiaromatic compound) is defined in
REGISTRY with normalized bonds, whereas furan (an aromatic compound)
is defined with single and double bonds (since there are an odd number of
atoms in the ring).
Examples of structures with normalized bonds:

o O CO
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Examples of structures with exact bonds (single and double): -
0o O
S ——

The Tautomerism Issue

Where the following structure representation occurs, the bonds are defined
as ‘normalized’.

H Yo Y
\X/' \Z — X/ \Z/

Effectively, X, Y, and Z may be almost any atom, although all three cannot
be carbon (simple alkenes are registered with double bonds!). The definition
has wide implications and is most commonly encountered with keto/enols
and with carboxylic acid derivatives. A key aspect is the hydrogen atom,
so, for example, carboxylic acids and primary and secondary amides have
‘normalized’ bonds, although carboxylic acid esters and tertiary amides have
exact single and double bonds,

The implications for the searcher are not important at the structure input
stage, but often the searcher needs to understand the issue in order to interpret
why certain answers have been retrieved. Analyze References by Precision
may need to be used to narrow the answers.

Chain-locking Tool

The structure connection tables in REGISTRY specifically label bonds as
either chain or ring bonds. In substructure searches, SciFinder Scholar applies
by default a chain or ring value to any chain bond drawn in the query. The
chain-locking tool overrides the default and ensures that the chain bond
drawn only retrieves chain bonds in answers,

Ring-locking Tool

The structure inputs in REGISTRY specifically give all ring atoms an
additional label ‘D’ or ‘T". The ‘D’ is used when the atom is part of a single
ring (i.e. has two ring bonds only), whereas “T” is used when the atom has
three or more ring bonds.
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D
D T D D
D D D D
o~ D D D
D D D

Ring atom descriptions for actual structures in REGISTRY

In structure queries, by default, SciFinder Scholar allows either ‘D’ or T’
values to ring atoms drawn with two ring bonds (i.e. left-hand structure gquery
would have two atoms ‘T’ and eight atoms ‘D’ or “T”). However, when the
ring-locking tool is applied, ring atoms with two ring bonds are specified ‘D’
values only (i.e. left-hand structure query would have eight atoms specified
‘D’ and two atoms specified “T"). '

Appendix 7 Original Publication Discussed in
Chapter 6, Section 6.1

Bibliography and Abstract

1676 J. Am. Chem, Soc. 1997, 119, 16761681

Ester Hydrolysis by a Catalytic Cyclodextrin Dimer Enzyme
Mimic with a Metallobipyridy!l Linking Group

Biliang Zhang and Ronald Breslow®

Contribution from the Department of Chemistry, Columbia University,
New York, New York 10027

Received October 29, 1996®

Abstract: A -cyclodextrin dimer with a linking bipyridy} group is synthesized as a catalyst precursor, a holoenzyme
mimic. Tt binds both ends of potential substrates into the two different cyclodextrin cavities, hoiding the substrate
ester carbonyl grougp directly above a metal ion bound to the bipyridyl unit. The result is very effective ester hydrolysis
with good mmover cataiysis, For example, a Cu(Tl} complex accelerates the rate of hydrolysis of several nitrophenyl
esters by a factor of 10°—30°, with at least 50 fumovers and no sign of product inhibition. In the best case, with an
added nucteophile that also binds to the metal ion. a rate accelecation of 1.45 x 107 over the background reaction
rate was observed. Hydrolysis by a catalyst with enly one cyclodextrin binding group is significantly slower than
in the bidentate binding cases. As expected, the binding of a transition state analogue to these catalysts is stronger
with the metal ion present than without. This and kinetic evidence print to a mechanism in which the metal ion
plays a bifuncticnal acid—base role, enforced by the binding geometry that holds the subsiate functionality right on
1op of the catalytic metal ion.
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Schemes 1 and 2

Catalytic Cyclodextrin Dimer Enzyme Mimic

Scheme 1

O;N HyN PhCH=N
T - Q- T
N Cl N Cl
3

NT O

2 4
[ d
— PhCH“NMN=CHPh 4 X—O——O—x
N N =N N
5

6 X = NH:"Cl
7X = SC(SI0EL I
$ X = SC(0)CH; ~—3 1

O 0D

(=) Fe/NH,C1, MeOH, H,0,1t; (b) PRCHO, Mg50,, BN, CH.Cly, t, 24 b; (¢}
NiBr,(PPh,),, Zn/Et,N'T/THF, 50-80°C, 20 h; () I N HCE, reflux; (2) (1) NBNO{H;O.
(2) KSC(S)0E, K,0, 65-70 °C; () (1) 20% KOH/ELOH, teflux, (2) CH,COCL, 05 °C; ()
NHJM:OH. m, | h; (h} monc-6-iodo-beta-cyclodextrin, DMF, §0-65 °C, 3h.

Scheme 2
CL - Ol OO
% X
N Br N Sn(CHah =N N==
11 12 13X =NO» ¢
14 X = NH,

15 X = SC($)0EL — ¢

(o]
e NN L e N
R an( ata®
10

16
(2) (1) BuLi/E£,Q, =78 °C, (2) (CH,),SnCl, THF, -78 °C; {b) 2~¢hlaro-5-
nitropyridine, Pd(PhaP),C]z. THE, reflux, 24 % (c) Pd° on activated carbon (10%),
NaBH,, MeOH, 1t, 5 b (d) (1) NaNOz/H?'O, (2) KSC(S)OEt, H,0, 65-70 °C: (&) (1)
20% KOW/EOH, reflux; £2) CH,COCL, 0-5 °C: {f) (1) NH,McOH. . 1 b; {2} mono-
6-iodo-beta-cyclodextrin, DMF, 60-65 °C,3h

Copyright the American Chemical Society and reproduced with permission.
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BLAST
web page link, 123
Boolean operators
Table of rules for, 189
use of, 32
Browse Table of Contents, 132

CA Lexicon, 145
example, 10
Candidates
choice of, in Explore by Research
Topic, 38
identification of, 31
Table of rules for, 187
CAPLUS
citations, 113
complementarity with MEDLINE, 142
core journals, 8
crossover of CAS Registry Numbers, 140
general description, 7
index subheadings, 14
indexing of reactions in, 160
indexing relating to melecular
biology, 151
journais and publishers, 2
patent coverage, 6
sample record, 8
searching for chemical reactions, 159
standard abbreviations, 36
subheadings in text-modifying phrases, 14
substance class headings, 11
Supplementary Terms, 14
text-modifying phrases, 13
CAS
web page link, 4
CAS bibliographic database. See CAPLUS
CAS Registry Numbers
crossover to CAPLUS and
MEDLINE, 140
finding through Explore by Research
Topic, 87
for quarks, 54
in Explore by Research Topic, 38
in MEDLINE, 17
index policies, 60
index policies, Table, 12
screen from Analyze References, 191

Index

search options, 60
searching for, through Substance
Identifier, 86
use in Get References, 94
use of in structure drawing, 69
CAS Roles, 13
application to CAS Registry Number
crossover, 141
entries for ADV and THU roles, 146
entries for PREP and RCT roles, 162
list of, 184
CAS Section Codes
biological sections, 143
screen from Analyze References, 191
web page link, 10
CAS substance database. See REGISTRY
CASREACT .
examples, Refine by Chemical
Structure, 172
flow chart from reaction screen, 226
functional group searching, 169
general description, 21
indexing of Breslow article, 160
indexing of reactions, 160
mapping of atoms, 163
sample record, 23
search options, 162
web page link, 21
Categories
in Panorama, 127
Chain bonds
defaults in structure searching, 68
Chain lock out tool, 67
SciFinder Scholar definition, 219
Check box
in Reference Screen, 42
CHEMCATS
general description, 21
sample record, 22
web page link, 21
ChemGuide search engine, 117
Chemical Abstracts Service. See CAS
Chemical Name
searching by, 86
Chemical reaction searching. See also
CASREACT
general questions relating to, 164

Index

refine reactions, 168

retrosynthetic analysis, 173

summary table, bipyridines, 166

Table of options, 162

through CASREACT, 165

through Explore by Research Topic, 174

through Get Substances (REGISTRY
search), 165

Chemical reactions
free text and index terms, 139
in CAPLUS, 159
Chemical substances

alternative search options, 137

Appendix, registration of, 194

search alternatives, 61

search by name, 86

searching through Bxplore by Chemical
Substance, Table, 140

scarching through Explore by Research
Topic, Table, 139

Table of general index issues, 62

through Explore by Research Topic, 61

through Get Related, 117

_ChemIndustry search engine, 117

CHEMLIST
general description, 19
sample record, 20
ChemPort
example of screen display, 41
publishers, 41
web page link, 40
CHMINF ListServ
web page link, 183
Christopher Lipinski, 121
Citations
searching for, 113
Citations in CAPLUS
web page link, 113
Cited references
searching for, 114
Citing references
searching for, 116
Closely associated
concepts, definition, 13
proximity of terms, definition, 31
Commercial Sources. See CHEMCATS
in Refine Substances, 84
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Company Name .

identification of, from Analyze

‘References, 46

Rega Institute search example, 47

search issues, 110

through Analyze References, 47

through Explore by, 110
Computer icon

in Reference Screen, 40
Concepts

identification and meaning of, 34

summary of rules, 35

Table of rules for, 186
Coordination compounds

in Analyze Substances by Precision, 82
Copolymers

Appendix, registration of, 211
Current awareness searching, 131
Cyclosporin A

alternative search strategies, 137

Databases
on STN, CAS Registry Number links, 18
selection of, under Analyze/Refine
References, 44
Table of major, 3
Table of, in SciFinder Scholar, 5
types of, 7
DGENE
web page link, 125
Dialog
web page link, 4
Diels--Alder reaction
search query, 94
Dihydrotestosterone
search example, 141
Distributed modifiers, 34
Document Type
screen from Analyze References, 45
Donor bonds
Appendix, registration of, 199
representation in REGISTRY, 62
Duplicate records
view of, 143

Erik de Clercq
through Analyze References by Author

Name, 46
through Explore by Author Name, 106
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eScience

web page link, 117
Exact phrases

in Explore by Research Tepic, 37
Exact/related structure search

lock tools in, 68

types of answers from, 69
Excel spreadsheet

from Panorama, 128
Explore by Accession Number, 108
Explore by Author Name, 105
Explore by Chemical Substance

by chemical structure, 65

combined with Explore by Research
Topic, 96

different search options, 63

flow chart, 224

molecular formula, 87

molecular formula search overview, 64

name search overview, 63

structure search overview, 64

Substance Identifier, 86

Explore by Company Name, 110

Explore by Patent Number, 108

Explore by Research Topic

application of scientific method,
example, 53

automatic truncation, 35

CAS Registry Numbers in, 38

choosing candidates, 38

combined with Explore by Chemical
Substance, 96

display of candidates, 31

distributed modifiers, 34

entering synonyms, 36

flow chart, 223

for chemical substances, 61

for substances, versus Substance
Identifier, 137

general outline, 27 :

identification and meaning of concepts, 34

list of candidates, 31

phrases, 36 ’

prepositions, 33

quarks search example, 53

search fields, 31

searching exact phrases, 37

Index

synonyms, 35
Table of principles used in, 186
use in searching for reactions, 174
working from Reference Screen, 39
Explore by Substance Identifier, 86
for substances, versus Explore by
Research Topic, 137

Flow charts
working from Explore by Chemical
Substance, 224
working from Explore by Research Topic,
223
working from reaction screen, 226
working from substance answer screen,
225
working from the initial screen, 222
Full text
links, 40
Functional group searching
in CASREACT, 169
specifying non-reacting groups, 171
Furanones
search example, inhibitors for gram
positive bacteria, 147

GENBANK
web page link, 145
Get Reactions, 167
Get References
from REGISTRY answer sets, 94
Get Related
citations, 113
from Reference Screen, 113
substances, 117
Gold mine tailings
search example, 33
Google search engine, 117
Gram positive bacteria
search example, furanone inhibitors, 147

Hit terms
display, 40
Homopolymers
Appendix, registration of, 211
Host—guest complexes
representation in REGISTRY, 62

Index

Human chromosome

data mining through Panorama, 127
Hydrates

representation in REGISTRY, 62
Hydrogen isotopes

molecular formula search, 50

Incompletely defined substances
Appendix, registration of, 214
representation in REGISTRY, 62

Index Terms
in CAPLUS, 10
in MEDLINE, 15
through Analyze References, 47, 144

Indexing

advantages of, ¢

Institute for Scientific Information
web page link, 4

Isotopes
Appendix, registration of, 196
representation in REGISTRY, 62

Jonathan Sessler
CAPLUS record for article, 8
MEDLINE record for article, 16
Journal of the American Chemical Society
Table of Contents, 132
Journal Name
screen from Analyze References, 192

Karl Kadish
through Explore by Author Name, 119
Keep Me Posted, 133

Language
screen from Analyze References, 193
Lock out tool
application through Autofix, 70
impact of in substructure search, 68
in structure drawing, 67
Los Alamos National Laboratory
- preprint service, 55

Macromolecules

Appendix, registration of, 211
Mapping of atoms

in CASREACT searches, 163
Margaret Harding

author search, 108
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Marjorie Harding

author search, 108

MEDLINE

allowable qualifiers, 16
CAS Registry Numbers in, 17
complementarity with CAPLUS, 142
complementarity with REGISTRY, 145
crossover of CAS Registry

Numbers, 140
general description, 15
headings, asterisk in, 16

journal coverage, 15
opportunities for searching in SciFinder
Scholar, 142
sample record, 16
thesaurus example, 17
MeSH, 145
web page link, 15
Metal complexes -
Appendix, registration of, 208
representation in REGISTRY, 62
Microscape
in Reference Screen, 40
Minerals
Appendix, registration of, 215
representation in REGISTRY, 62
Minnesota Mining and Manufacture
through Explore by Company Name, 113
Mixtures
Appendix, registration of, 206
representation in REGISTRY, 62
Molecular Biology
summary of indexing in CAPLUS, 151
Molecular Formula
for hydrogen isotopes, 90
through Explore by Molecular
Formula, 87
searching for polymers, 88
Table of representations in
REGISTRY, 89
use for searching reactive
intermediates, 90
Multicomponent substances
Appendix, registration of, 201
classes of substances encountered, 91
from exact/related search, 69
removal of, from structure searches, 70
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Multicomponent substances (continued)
structure search options, 91
torpex search example, 91

Natural fats and oils
tepresentation in REGISTRY, 63
NLM bibliographic database. See MEDLINE
No references
Appendix, registration of, 217
Nucleic acids
Appendix, registration of, 213
representation in REGISTRY, 62

Off flavours

search example, 37
ovID

web page link, 142

Panorama
overview, 126
use in data mining, human
chromosomes, 127
Patents
coverage in CAPLUS, 6
display of full text, 41
through Explore by Patent Number, 108
Peptides
representation in REGISTRY, 62
Pharmacophores
searching for, 121
Phrases
interpretation in Explore by Research
Topic, 36
Pi bonds
representation in REGISTRY, 62
Polymers
Appendix, registration of, 211
reptesentation in REGISTRY, 62
searching for information, 153
web page link to SciFinder Scholar
solutions, 154
Prepositions _
in Explore by Research Topic, 31, 32
Preview
in structure searching, 74
Primary Literature
summary, 1

Index

Property Information
overview, 120
Proteins
Appendix, registration of, 212
representation in REGISTRY, 62
Proximity searching. See Closely associated
Publication Year
screen from Analyze References, 193
Publishers
in CAPLUS, 2
in ChemPort, 41
PubMed
web page link, 142
PubMed central
web page link, 142

Quarks

search example, 53
Questel

web page link, 4

Reactive intermediates
Appendix, registration of, 200
Real-atom attachments
in Analyze Substances, 78
Reference Screen
check box, 42
computer icorn, 40
flow chart, 223
Get Related, 113
microscope, 40
saving answers, 52
Refine by Research Topic
entering synonyms, 52
use of, 49
word proximity, 51
Refine Reactions, 168
Refine References
by Company Name, 111
options within, 43
summary of application, 42
uses of, 49
Refine Substances, 76
by Chemical Structure, 84
by Commercial availability, 84
by Property Data, 121
Rega Institute
through Explore by Company Name, 111

Index

REGISTRY

flow chart from substance screen, 225

general description, 18
registration of substances, 60, 194
sample record, 19
Table of molecular formula
representations, 89
Regulated Chemicals listing. See
CHEMLIST
Resonance
in structure searching, 72
representation in REGISTRY, 62
SciFinder Scholar definition, 218
Retrosynthetic analysis
in CASREACT, 173

"R-group Composition

in Analyze Substances, 78
Ring closure metathesis

reaction search example, 175
Ring lock out tool, 67

SciFinder Scholar definition, 219
Ring Skeletons

through Analyze Substances, 83, 177
Rings

defaults in structure searching, 67
Robert Grubbs

web page link, 175
Ronald Breslow

reaction search example, 160

Salts
Appendix, registration of, 208
representation in REGISTRY, 62
Saving answers
. from Reference Screen, 52

Scientific method in information retrieval

outline, 4

SciFinder. See also SciFinder Scholar
web page link, 183

SciFinder Scholar
bibliographic databases, 7

coverage for Australian Universities, 6

guiding the searcher through Analyze
References, 42

guiding the searcher through display of

candidates, 31
initial screen, flow chart, 222
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Table of databases, 5
Table of principles used in Explore by
Research Topic, 186
training materials, web page links, 183
updates, 6
SciFinder Scholar solutions
web page link for polymer searching, 154
web page link, biosequences, 150
Search example
acetone oxime, 87
cyclosporin A, 138
Diels—Alder reaction. 94
dihydrotestosterone, 141
Erik de Clercq, 46
furanone inhibitors, 147
gold mine tailings, 33
human chromosome, 127
inhibition of HIV replication, 31
molecular weight:
molecular number for polymers, 49
off flavours in wines, 37
preparation of nitrobipyridines, 165
propiolic acid esters, 174
quarks, 53
ring closure metathesis, 175
tille reaction, 163
suifolene, 94
torpex, 91 -
traditional Chinese medicines, 37
trichlorobiphenyls, 89
Troger's base derivatives, 97
tyrosine kinase, 153
urocanic acid, 115
Wittig reaction, 163
Searching for Authors. See Author Name
Searching for Chemical Substances. See also
Chemical Substances
Searching for Company Name. See
Company Name
Searching for Substances. See Explore by
Chemical Substance
Searching for Topics. See Explore by
Research Topic
Secondary literature. See Databases
Sequence searching
advantages of searching SciFinder, 124
overview, 122
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Shorteut tool

for node descriptions, 67
Spotfire

web page link, 126
Staphylococcus

CA Lexicon entry, 10

MEDLINE thesaurus entry, 17
Stephen Altschul, 135
Stereoisomers

Appendix, registration of, 197

representation in REGISTRY, 62
Stille reaction

bipyridines search example, 168
STN

CAS Registry Number Locator

Field, 18

web page link, 4
Structure drawing

lock out tool, 67

making gueries more general, 71

making queties more precise, 71

shortcuts in, 67

use of CAS Registry Numbers, 69

use of structure fragments, 52
Structure fragments

in structure queries, 92
Structure searching

Autofix, 70

defaults, 67

Exact match or related, 69

Get Substances, 75

Preview, 74

query too general, 71

removal of multicomponent

substances, 70

screening issue in structure searching, 70
Sulfolene

scarch query, 94
Supplementary Terms

in CAPLUS, 14

through Analyze References, 47
Synonyms

in Explore by Reséarch Topic, 35

in Refine by Research Topic, 52

Table of Contents,
for core journals, 152

Index

Tautomerism
in structure searching, 72
representation in REGISTRY, 62
SciFinder Scholar definition, 219
Tautomers
in Analyze by Precision, 81
Thesaurus
in MEDLINE, 15
Torpex
search example, 91
Traditional Chinese medicines
phrase and concept entries, 37
Trichlorobiphenyls
search example through Molecular
Formula, 89
Troger's base
search example, 97
Tropanes
retrosynthetic analysis, 173
Truncation
automatic, in Explore by Research
Topic, 35
Tyrosine kinase
search example, 153

University of Sydney

through Explore by Company Name, 1 13
Urls. See Web page links
Urocanic acid

search example, 115

Valence Bond Theory
registration of substances, 60
Variable group Composition
in Analyze Substances, 78
View
pull down tab for viewing duplicate
records, 144

Web page links
acdlabs, 120
answers to problems, xiv
BIOSIS, 4
BLAST, 123
book update, xiv
CAPLUS core journals, 8
CAS, 4
CASREACT content, 21

Index

CHEMCATS content, 21
CHEMLIST content, 21
ChemPort, 40

CHMINTF ListServ, 183

citations in CAPLUS, 113

content of CAPLUS, 7

DGENE, 125

Dialog, 4

eScience, 117

examples of structure repeating units, 154
GENBANK, 145

Institute for Scientific Information, 4
MEDLINE allowable qualifiers, 16
MEDLINE coverage factsheets, 15
MEDLINE joumal coverage, 15
MEDLINE thesaurus, 15

MeSH headings and factsheets, 15
National Library for Medicine, 4
NCBI, 123

OVID, 142

patent coverage in CAPLUS, 8
publishers in ChemPort, 41
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PubMed, 142

PubMed central, 142

Questel, 4

REGISTRY content, 18

Robert Grubbs, 175

SciFinder, xi, 183

SciFinder Scholar, xi, 5

SciFinder Scholar biosequence
solutions, 150

SciFinder Scholar guide, xiii

SciFinder Scholar polymer
solutions, 154

SciFinder Scholar training materials, 183

Sections in CAPLUS, 10

Spotfire, 126 -

STN, 4

subject index terms in CAPLUS, 11

WebSPIRS, 142

WebSPIRS

web page link, 142

Wittig Reaction

example of, in CASREACT, 163



