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Source: https://www.publicdomainpictures.net/de/view-image.php?image=100369&picture=tool-box
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Coverage: the forgotten factor
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Selected types of search tools

Type Content

Multidisciplinary databases (WoS, Scopus; EPFL’s BEAST) Articles and some conference proceedings 
for current events in research 

Specialized databases (SciFinder, Pubmed, MathSciNet, etc) Mainly article references

Scientific search engines (Google Scholar, ...) Web pages of articles and proceedings

Chemical databases (SciFinder, Reaxys, Chemspider, Pubmed, 
Cambridge Structure Databases)

Chemical compounds, sometimes reactions, 
sometimes linked with literature references

Citation tools (most of the above) Cited scientific and technical articles and 
proceedings 
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The right tool for the right job

● Book DB or Multidisciplinary DB (filtering by type: Review) to have a good overview of an existing 

subject

● Multidisciplinary DB to find current publications (i.e. less than 1 year old) regardless of subject

● Full text DB to find information located in the full text such as material, methods, or factual info)

● Citation tools to identify the most «prestigious» articles

● Specialized DB to find subject-specific information, sometimes from “exotic” sources
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• Research in the Web for scientific publications (peer-reviewed or not)

• More focused and relevant than Google

• Selection of sources’ process unknown 

• Rankings of results’ process unknown

• Citations’ origin not transparent

Google Scholar 
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Web of science
Created in 1964, owned by 
Clarivate Analytics.

~86 mio bibliographic records in 
the Core Collection (+1 mio)

> 21’000 journals (2023-10-09)

Full indexation of cited 
references (~1.9 billion citations)

Available at most universities
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Scopus

Created in 2004, owned by 
Elsevier.

> 90 mio bibliographic records

44’737 serials (journals, book 
series...) (2023-10-09)

Cited references 1970-2023 (est. 
~1.8 billion citations)



Scifinder & Chemical Abstracts

CAPlus: > 59 mio bibliographic 
records. Allegedly the most 
exhaustive DB for chemistry.

Registry: > 275 mio substances

CASReact: > 150 mio reactions
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Scifinder's distinctive feature

IN
F

O
R

M
A

T
IO

N
 L

IT
E

R
A

C
Y

 F
O

R
 C

H
E

M
IS

T
S



Scifinder’s query processing (before 2019)

1) Natural language processing engine => concept extraction

2) Presence or absence of some concepts + where (title, abstract, keywords)
= relevance ranking

3) Filters

(4) Boolean combination of result sets by the user)
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Scifinder concept extraction (before 2019):

applications of platinum chelates in medicine
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Comparison:

applications platinum chelates medicine

Very different behavior in 2025 : 162 refs (disable interpretation : 1’083’217 with preps, 
505’109 without) 
2023 : with prepositions 521’414 refs, without => 112’705
2022 : 474’539 vs 9’712’109 in 2022!)

Tutorials for the 2023-2024 version :
https://www.cas.org/training/module/reference-searching
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Extended Boolean searching in SciFinder 2023-2024: 

the way it used to be…

lead AND perovskite AND solar AND cells
https://scifinder-n.cas.org/search/reference/635b9ceef2fe9e7a888488bb/1

=> all 4 words must be present

lead perovskite solar cells
https://scifinder-n.cas.org/search/reference/6165538d3e8b173419fa7735/1

=> at least 1 is present, many more results
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Feedback on Scifinder-n results

Display of results
● By relevance
● By date to find the most recent references
● By times cited to find the most popular/important articles

Too many results ->  increase precision
● Add terms or use more specific ones
● Use the AND and NOT operators in Advanced Search
● Use filters
● Advanced search : search in specific fields (i.e. Title vs Abstract/Keywords, or special identifiers,...) 

Too few results -> increase recall
● Add or use broader terms
● Use the OR operator in Advanced Search
● Run a different search and combine the result sets
● (Use a different tool?)
● (The subject is very very recent and few things are published yet?)
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Automated searching: alerts (formerly known as Keep Me Posted)

Satisfied with your search? From now on, let the computer work for you 
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Theoretical bases• Scientific information as a network

• Elementary information retrieval

• The world of scientific information

• (really basic) Elements of 
cheminformatics
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Chemical searching: what's in a name?

CAS Registry Number: 96288-37-8 
Molecular formula: C9 H12 

CAS name: 4H-​Indene, 3a,​5,​6,​7-​tetrahydro-
IUPAC name: 4,5,6,7-Tetrahydro-1H-indene
SMILES: C1CCC2=CC=CC2C1
InChi: 1S/C9H12/c1-2-5-9-7-3-6-8(9)4-1/h3,6H,1-2,4-5,7H2
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Substructure searching: the hard part

Indexing molecules and fragments is much more difficult than words

This is aThis sentence

C C C

O
C

C
O

- Linear sequence
- Large vocabulary (you use
20'000-35'000 words routinely
in your native language)
- For searching purposes, the user
 will not mind if the order is different

- Branches (and cycles) possible
- Small vocabulary (118 elements, basic
 organic chemistry deals with just 5)
- Huge number of possible structures
(1060 for molecules up to 300-500 Da)
- Connectivity ESSENTIAL

Fragment
libraries

Parallel
computing
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Artificial Intelligence : are words useful again ?
● Active research in the application of language processing methods to chemical 

problems ; for example reaction prediction using transformers (as in «Generative 
Pre-trained Transformer»...) 
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Too many hits?
● Use more detailed fragments
● Add explicit hydrogens or lock atoms to prevent unwanted substitutions
● Lock rings
● Use filters (substance role, Refine, etc.)
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Coordination compounds

Use precision analysis to 
explicitly request the exact 
substructure you have drawn
(otherwise the system will be 
allowed to rearrange bonds 
in the vicinity of the metal)
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https://scifinder-n.cas.org/search/substance/616588c93e8b173419facf38/1


Materials

Structure search doesn't really work for materials in Scfinder. A crystal structure database (Cambridge 
or ICSD) would work better but doesn't contain much information beyond the X-ray structure.

● Use formula search with “molecular” fragment:
CH3NH3PbI3 perovskite → Advanced search «Molecular formula» CH5N.H.I3Pb (CASRN 69507-98-8)
(and a few deuterated variants)

● Non-stoechiometric or doped substances: combine the results of several searches; for example if you 
wanted to mix chloride and iodide in various proportions
- CH5N . H . I3Pb as substance then retrieve associated references
- CH5N . H . Cl3Pb as substance (→ CASRN 69276-12-6) then references
- “69507-98-8D with chloride” as a keyword search
- “69276-12-6D with iodide” as a keyword search
You can then apply filters to the combine reference set.
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Searching for reactions

Same as structure searching... plus an arrow.
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Too many hits?
● Map atoms: explicitly associate some atoms in the reactant(s) with 

corresponding atoms in the product(s)
● Mark bonds: tag reactant bonds that will be broken or product bonds 

that will be formed
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Reaxys

Beilstein: organic chemistry 
(175 journals starting 1771), 
8'000'000 compounds.

+ Gmelin: inorganic 
chemistry (62 journals 
starting 1772), 2'200'000 
compounds

+ newer content
(Patent Chemistry database, PubChem...)

= https://www.reaxys.com

IN
F

O
R

M
A

T
IO

N
 L

IT
E

R
A

C
Y

 F
O

R
 C

H
E

M
IS

T
S

https://www.reaxys.com/


Structure searching with Reaxys
Features similar to Scifinder (usually : right-click instead of a tool button):

Lock atom equivalent
(right-click,
«Atom properties») :
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Reaction searching with Reaxys
Map atoms
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Searching for properties

Contains at least U5+ ion + Magnetic suscepibility study + 1H-NMR spectrum

Reaxys allows sophisticated searches, for example:
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Searching for publications in Reaxys
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Used to be weak, now it has become better. Compare with Scopus ?



Analyzing publications in Reaxys
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AI… because yes, of course 
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Pubchem

https://pubchemdocs.ncbi.nlm.nih.gov/statistics accessed on 2025-10-01

- for molecules &
bioassays
- data is free to
re-use without
constraints

https://pubchemdocs.ncbi.nlm.nih.gov/statistics


Properties: more sources

Other sources can be better if you know exactly the molecule of interest :

● CRC Handbook of Chemisty and Physics
● NIST Chemistry Webbook http://webbook.nist.gov/chemistry/
● Springer Materials http://www.springermaterials.com

Another database for substance searches according to properties:
● EchemPortal http://www.echemportal.org
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http://hbcponline.com/faces/contents/ContentsSearch.xhtml;jsessionid=32D444B978BC62F8E1D6F7880F8D5013
http://webbook.nist.gov/chemistry/
http://www.springermaterials.com/
http://www.echemportal.org/


X-Ray Structures:

Inorganic Crystal Structure Database (ICSD)

https://icsd.fiz-karlsruhe.de/

Content info : https://icsd.products.fiz-karlsruhe.de/

● ~320’000 structures (+12K/yr)  
● Inorganic crystal structures
● EPFL license
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X-Ray Structures:

Cambridge Structural Database (CSD)

https://www.ccdc.cam.ac.uk/structures

Content info : https://www.ccdc.cam.ac.uk/solutions/CSD-System/Components/CSD/

● 1.3 mio structures  
● Small organic or organometallic molecules
● Free basic access, advanced searching for licensed institutions (ETHZ also for EPFL)

IN
F

O
R

M
A

T
IO

N
 L

IT
E

R
A

C
Y

 F
O

R
 C

H
E

M
IS

T
S

https://www.ccdc.cam.ac.uk/structures
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X-Ray Structures:

 Crystallography Open Database 

http://www.crystallography.net/cod/

● ~0.5 mio structures  
● Small organic or organometallic molecules
● Free access, public-domain data
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