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Introduction 
SciFinder allows researchers to tap into a wealth of chemical synthesis information.  The combination of 
SciFinder’s rich database content and its powerful and sophisticated search and analysis tools lets you easily 
explore synthetic pathways as well as link to patents, journal articles, substance information, and commercial 
sources with just one click. 
 
SciFinder lets you explore for chemical synthesis information in a variety of ways, depending on your precise 
need.  You can begin your explorations by searching: 
 

• Research topics 
• Chemical names or structures 
• Reaction structure drawings 
• Functional group transformations 

 
You quickly access relevant references, substances, reactions, and supplier information, which can help you 
determine what is patented in a particular area, find alternative preparation methods, or decide between 
purchasing and preparing a substance.  Trying a combination of exploration pathways within SciFinder is often 
very effective and can generate ideas that you might not have considered beforehand. 
 
This paper discusses some of the essential needs that SciFinder addresses and provides an overview of 
SciFinder’s database content and tools.  Four examples illustrate the power and convenience of using 
SciFinder to spark and energize your search and discovery process.   
 
Because there are many additional features and exploration pathways available in SciFinder, please visit 
www.cas.org for more information or contact CAS Customer Care to be put in touch with a sales representative 
in your area.  
  

Today’s challenges 
 
Chemists have many reasons for studying reactions, whether it is for preparing compounds or discovering 
more efficient synthetic pathways.  Chemists might wish to: 
 

• Prepare compounds that are useful in everyday life, e.g., pharmaceuticals, polymers, semiconductor 
materials 

• Prove structures of natural compounds via assembly of smaller structural components 
• Study reaction mechanisms or biological metabolisms through use of labeled compounds 
• Solve problems that require new synthetic approaches and potentially lead to new reactions, reagents, 

methods, and catalysts 
 
Research and development is rarely straightforward, and competitive pressures make it critical to have an 
accurate and current knowledge of approaches that have worked, or perhaps not worked, as reported in the 
published literature.  Organizations need to act quickly and confidently to gain a competitive edge.   
 
Likewise in an academic setting, it is important to have quick and easy access to chemical synthesis 
information for teaching and research.   
 
This is where SciFinder can help.  

http://www.cas.org/
mailto:help@cas.org
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Exploring the world’s largest database of synthetic information 
 
SciFinder provides multiple points of access to the CAS databases, the most authoritative, comprehensive, 
and reliable source for chemical and related information.  These databases cover biomedical sciences, 
chemistry, engineering, materials science, agricultural science, and more. 
 
To build the databases, CAS monitors, indexes, and abstracts the world's chemistry-related patents and 
literature, updates this information daily, and makes it accessible through state-of-the-art information services 
like SciFinder. 
 
Overview of the information and search starting points in SciFinder* 
 
Type of information Content and coverage Starting points for locating  

chemical synthesis information 

 

• >31 million references from 59 patent authorities 
worldwide and >10,000 major scientific journals 

• >18 million references from MEDLINE® 
• 1907 to present, plus selected pre-1907 articles 

and patents 

• Research topic 

 
 

• >51 million organic and inorganic substances 
• >61 million sequences 
• >2.6 billion predicted and experimental properties, 

spectra, and data tags, plus >29.6 million proton 
NMR spectra and 29.7 million predicted 13C-NMR 
spectra 

• 1957 to present, plus selected substances back to 
the early 1900s 

• Commercial source information from  
>1,000 suppliers for >38 million substances 

• Regulatory information for > 270,000 substances 

• Chemical name or CAS Registry 
Number® 

• Molecular formula 
• Chemical structure drawing 

 

• >29 million preparations, including  
>21 million single- and multi-step reactions 

• 1840 to present  

• Reaction structure drawing 
• Functional group transformation 

 
* For details about CAS database content and SciFinder features, visit www.cas.org.  
 
SciFinder lets you approach your exploration in a variety of ways.  For example, you can develop a very 
precise structure-based query and use SciFinder’s synthetic pathway features to make connections to related 
research. 
 
Alternatively, you might start with a broad research topic and then use SciFinder’s powerful and sophisticated 
analysis tools to focus in on exactly what you need.   

 
When discussing the value of CAS information for synthetic chemistry, research chemist Steven 
Furyk of DuPont said the following in the 2007 American Chemical Society annual report: 

 
"When I'm in the lab trying to come up with a synthesis of a molecule, the first thing I 
do is search through SciFinder and within minutes I have a prep for a new 
compound.  It saves me time because somebody else has done the work so I can 
move on and do the novel chemistry that I want to do.” 

 
 

http://www.cas.org/
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Whether you take a specific or general approach to looking for answers to your questions, you can easily move 
among reference, substance, reaction, and commercial source information.  Once you identify a substance of 
interest, you can quickly review options for obtaining the substance or investigate potential ways of making it. 
 
 
Pathways for moving among reference, substance, reaction, and commercial availability information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pathways for exploring substance information from a reaction diagram. 
 

  

Click on any structure, reagent, solvent, or catalyst to 
obtain reaction, reference, substance, or commercial 
source information. 
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The examples that follow illustrate some of the many ways to utilize the power, convenience, 
and flexibility of SciFinder when looking for chemical synthesis information.  Many SciFinder 
searchers try a combination of these approaches to spark ideas for their research.  

 

Example 1. Starting with a research topic 
  
Use this approach when you have a general topic or a named reaction to “cast a wide net” for references.  
Focus your answer set appropriately, and then investigate reactions associated with the references.   
 
Locate patents involving Suzuki coupling chemistry in the synthesis of substituted biphenyls. 
 
 

Background: Suzuki coupling is the reaction of an aryl or vinyl boronic acid with an aryl or 
vinyl halide catalyzed by Pd complexes.  It is widely used in the synthesis of polyolefins, 
styrenes, and other commercially important compounds, including substituted biphenyls, 
which have a variety of uses in the chemical and pharmaceutical industries. 

 
__________________________________________________________ 

 

 

Conduct a broad 
reference search on 
“suzuki reaction," but 
limit retrievals to only 
patents. 
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Because SciFinder 
retrieves more than 500 
references, use Refine 
by Research Topic to 
limit to only references 
related to “substituted 
biphenyls."  You can 
refine as many times as 
needed to make your 
answer set a reasonable 
size. 

Review and select 
references of interest. 

Then “Get Reactions” to 
retrieve and investigate 
information on reactions 
identified in the 
references. 

Save or print the 
references and reactions 
of interest, or request the 
full text for a patent or 
journal article. 

Note: This example 
shows how you can 
easily obtain some good, 
general results, but it’s 
just one possible 
approach to this r
question. For example, 
you may wish to use 
SciFinder’s substan
and reaction features to 
perform more precise 
searches. Example
highlight some of these 
features. 

esearch 

ce 

s 2-4 

 

Sample reaction: 

 

 SciFinder provides integrated access to chemical synthesis 
information in patents and chemical literature. 
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Example 2. Starting with a specific substance 
 
Use this approach when you have a specific reactant, reagent, or product in mind.  You can search its name, 
CAS Registry Number, or chemical structure, and then get reactions associated with the substance.  With 
chemical structure, you can request exact, similarity, or substructure (core structure) matches. 
 
Locate information about the preparation of 1,3-propanediol by biological methods. 
 
 

Background: 1,3-propanediol is an aliphatic diol that is a key starting material in the 
manufacture of polyesters and/or co-polyesters used in fibers, composites, adhesives, 
coatings, moldings, etc.  This starting material has historically been prepared by using 
petroleum-based methods such as hydroformylation of ethylene oxide or hydration of 
acrolein followed by reduction.  Many organizations are now looking at alternative methods 
to prepare these kinds of building block chemicals, where the processes are more 
economically and environmentally friendly.  

 
__________________________________________________________ 

 
 
Conduct a chemical name 
search to locate the 
substance record for  
“1,3-propanediol." 

 

 

Get reactions in which the 
substance is a product. 

 

Note: Alternatively, you 
could get references in 
which the substance is 
prepared. Then get 
reactions. 
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Limit your answers to only 
biotransformation 
reactions. 

 

View the Reaction Detail to 
investigate possible 
preparation methods.  For 
example, review details 
and notes for each step 
and the patent or journal 
article from which the 
reaction originated. 

 

Save or print the reactions 
and references of interest. 

 

 SciFinder makes it quick and easy to find a substance of interest 
and specify reaction roles and classifications. 
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Example 3. Starting with a reaction structure drawing 
 
Use this approach when you want to utilize SciFinder’s reaction drawing and searching features, such as 
specifying multiple participants, substitution, variability (R groups), reaction sites, and atom mapping.  Also use 
this approach when you want to import structures in molfile format.  As with all SciFinder reaction displays, you 
can get commercial source, synthetic pathway, and other related information for any reaction participant. 
 
Identify candidate thiol ligands with desired structural characteristics, and investigate whether to 
purchase or prepare the thiol.  
 
 

Background: Metal-sulfur bonds, e.g., in metal thiolate salts, are of interest in both inorganic 
and bioinorganic chemistry as models in various catalytic processes and as biological active 
sites.  An inorganic chemist will likely have distinct preferences on the chemical, electronic, 
and structural characteristics of the desired thiol ligand or salt.  Furthermore, it may be 
desirable or more cost effective to purchase rather than prepare the thiol(s) of interest.  

 
__________________________________________________________ 

 
 
Draw a sterically hindered 
aromatic thiol with alkyl 
groups at the 2, 4, and 6 
positions, and assign the 
role of product. 
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SciFinder retrieves 42 
reaction answers. 
 
 
Review the answers.  If 
desired, use Refine by 
Product Yield or Number of 
Steps to narrow in on 
effective preparations. 
 
 

 

View the Reaction Detail for 
reactions of interest. 

 

Click on any reaction 
participant to access further 
exploration options.   

Choose “Commercial 
Sources” for detailed catalog 
information.  You can see if 
there is a supplier in your 
area and check the price. 
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Print catalog information, or 
export it to Microsoft® 
Excel®. 

 

 

 
If purchasing the final 
product is not an option, you 
can investigate purchasing 
the starting material.  Or, you 
can locate potentially better 
or shorter pathways for 
synthesizing it.   
 
 
Note: You can repeat these 
steps until you find starting 
materials that can be easily 
obtained or made. 
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For the starting material 
above, SciFinder locates six 
synthesis reactions. 
 
 
Review the reactions, and 
save or print reactions of 
interest. 
 

 
 
SciFinder helps you quickly and effectively identify candidates, 
find commercial suppliers, and explore synthetic pathways. 
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Example 4. Starting with a functional group transformation 
 
Functional group searching offers an effective way to quickly explore a single broadly defined reaction type and 
then compare and evaluate retrieved reactions for criteria such as yields, conditions and types, characteristics, 
and convenience of the reagents used.  You can even combine functional groups and structures in the same 
reaction search. 
 
Use this approach when the key requirement is to assess the reactivity of a particular functional group.  Apply 
the appropriate search limits and use SciFinder’s automatic analysis to focus the reaction answer set.  
 
Find “greener” approaches for reducing amides to amines. 
 
 

Background: In the pharmaceutical industry, many drugs and drug candidates contain basic 
nitrogen atoms.  A common approach to synthesizing amines is the reduction of amides with 
hydride reagents such as lithium aluminum hydride and diisobutylaluminium hydride 
(DIBAL).  However, in an industrial setting, use of these types of reagents may pose 
problems of scalability and disposal.  Functional group searching can help you locate 
potentially greener approaches for converting amides to amines, possibly through use of 
catalysts with acceptable conditions of temperature and pressure or via biotransformations. 

 
__________________________________________________________ 

 
 
Draw the functional 
group transformation.  
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Limit the retrievals to a 
maximum of two steps 
and selected reaction 
classifications. 
 
 

 
 

Use SciFinder’s 
analysis of the 
reactions by catalyst to 
view only reactions that 
involve aminoacylase 
in the conversion of an 
amide to an amine.   

 

When you find 
reactions of interest, 
view the Reaction 
Detail to investigate 
synthetic pathways and 
substance and 
commercial 
information.   

Review references and 
request full text for 
interesting patents and 
journals. 

Finally, save or print 
the relevant reference, 
substance, reaction, 
and commercial 
information. 

 

 

Functional group searching in SciFinder is a convenient and 
powerful way to access chemical synthesis information. 
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Example 5. Limiting by solvents, and getting similar reactions 
 
Use these approaches when you want to: 

• Limit your reaction search by one or more solvents 
• Find reactions similar to those within your focused search 

 
Find “greener” approaches for oxidizing alcohols. 
 
 

Background: Oxidation of alcohols to aldehydes or acids is an important laboratory and 
industrial process. However, the conversion is often carried out using stoichiometric 
amounts of oxidizing agents which can lead to problems of unwanted side products and 
other environmental concerns. Recent research has indicated that solvents such as ionic 
liquids show promise in enabling more environmentally friendly catalytic oxidations. 

 
__________________________________________________________ 

 
 
 
Draw your reaction 
search.  
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Limit the retrievals to 
catalyzed reactions 
using ionic liquids as 
solvents. 
 
Note: Click the double 
chevron in the Solvents 
area to access the 
Solvent Hierarchy list 
and select your 
solvents. 
 

 

To find reactions with 
structural 
characteristics similar 
to those of a particular 
reaction, click Similar 
Reactions (on the 
answer set list) or Get 
Similar Reactions (on 
the Reaction Detail). 

Review references and 
request full text for 
interesting patents and 
journals. 

Finally, save or print 
the relevant reference, 
substance, reaction, 
and commercial 
information. 

 

 

 
Limiting by solvents is an effective way to focus your SciFinder search 
on the appropriate solvents for your reaction. Getting similar reactions 
allows you to expand within your focused search. 

http://www.cas.org/
mailto:help@cas.org
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Conclusion 
 
SciFinder makes it easy to locate chemical synthesis information in a variety of ways, depending on your 
needs.  It then lets you explore synthetic pathways as well as quickly and easily navigate among reference, 
substance, reaction, and commercial source information.  This paper offers some insights into the large and 
comprehensive collection of chemical synthesis information and the powerful and sophisticated search and 
retrieval tools available in SciFinder. 
 
SciFinder can help increase the overall effectiveness of your searching, as well as your accuracy, efficiency, 
and productivity.  It helps organizations overcome today’s challenges to gain a competitive edge, and it is an 
effective tool for accessing important information for teaching and academic research.   
 
SciFinder is an essential part of the chemical synthesis research process. 
 

Additional resources 
 
For more information about SciFinder, visit www.cas.org or contact CAS Customer Care for a SciFinder 
brochure. 
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For more information, contact CAS Customer Care: 
 
Phone: 800-753-4227 (North America) 
 614-447-3700 (worldwide) 
Fax: 614-447-3751 
E-mail: help@cas.org 
Internet: www.cas.org 
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