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CrossFire databases
Based on the most complete databases of organic and 
inorganic chemistry handbooks – the Beilstein and the 
Gmelin handbooks

Inorganic and Organometallic 
chemistry (1772-) from key 
journals

CrossFire Gmelin

Organic chemistry from key 
journals (1771-) and patent 
documents (1886-1980)

CrossFire Beilstein

ContentDatabase
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Beilstein

Based on the famous ”Beilstein’s Handbuch der 
Organischen Chemie”
Covers the literature all the way to the beginning of 
organic chemistry (1771-)
Original classification by compound class (System 
Numbers), includes physical data for all compounds
The largest database for experimental physical, 
spectroscopic, chemical and biological activity data
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Gmelin

Based on the famous ”Handbuch der Anorganischen 
Chemie”
Covers the literature all the way to the beginning of 
inorganic chemistry
Originally organized by elements
The largest database for experimental data for 
ceramics, nanocrystals, clusters, complexes
Complementary to Beilstein 
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Division of labor

Between 1771-1989, all elements of the periodic table 
were included in Beilstein. After 1979, only the 
elements in white are included – the remaining 
elements are covered in the Gmelin database.
As such, organotransition metal compounds and 
complexes can be found in Gmelin. 
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Data available on substances
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Did you know that...

In Crossfire, you can search for
only crystalline substances

or only compounds that have a melting point above 100 °C
or for compounds for which X-ray structures have been 
obtained

compounds for which both 1H and 13C NMR spectra 
have been obtained
compounds containing exactly one sulfur atom, or more 
than six carbon atoms, etc.

and that it is possible to sort data by e.g. biological 
activity
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Reaction searches

a very versatile tool in CrossFire
allows user to define reactants, products, and 
atom connectivities between them
results can be sorted according to

yield
solvent
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Example search 1: brominated 
arenes
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Use of generic groups
Click on atom in CrossFire editor
Scroll down the list to Generics...
A wide selection of different types of generics pops up
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Use of predefined groups
Predefined group generics: G, GH: Any group (H: Hydrogen is 
also allowed)
G*, GH*: Any group with ring closure
Further refinements are possible, for example:

ACY, ACH: acyclic
ABC, ABH: carbon chain acyclic
AHC, AHH: heteroatom-containing acyclic

CYC, CYH: cyclic
CHC, CHH: heterocyclic
HAR, HAH: heteroaryl
ARY, ARH: Aryl
CAL, CAH: cycloalkyl
CBC, CBH: carbocyclic
CXX, CXH: cyclic, no C
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Example search 1: results
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Results in grid format
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Hit #1
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To view reaction schemes, tick 
”Structures included”
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Scroll down or click in the Field 
Availability box to browse physical data
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... e.g. NMR data
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Expanding the query
If we are only interested in this specific structure, we can allow 
other halogens besides Br
X defines any halogen
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Example search 2: More 
results this time
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Example search 2: results
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Example search 2: results
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Expand the hit of an interesting 
compound...
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... to see how the compound was made
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Avoid overexpansion



© Petri Pihko 2008

The search program and the 
database can handle 23235 hits 

– but can you?
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Restricting the compound by  
data

CrossFire allows users to search for 
compounds that fulfill specific search criteria:

Only compounds for which pharmacological or 
bioactivity data has been obtained
Only crystalline compounds
Compounds with only one nitrogen
etc.
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Search Fields

1. Click on + to expand the 
Search Field selection

2. Create a search table using the Search Fields
- add restrictions, create combinations of them, etc.
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Example search 3
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Results
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Example search 3 – second 
attempt
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Results
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Sort results
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Search results: the most 
pharmacologically active compounds 

bearing this structural unit
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Example search 4

How many thioesters that have a melting point 
are there?
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Results: without restrictions, 
there are 1849
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Some of the results contain 
two sulfur atoms
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Redefine search: only one S

Element count (ELC): first element symbol, then number
i.e. S1: only one sulfur atom
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Now there are only 1249
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Adding further restrictions 2

Only rhombic crystals allowed
Crystal system typically 
determined for compounds for 
which single crystal X-ray 
diffraction data has been obtained
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Now we are down to two 
structures
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Reaction searches in 
CrossFire

The wide selection of generic groups allows easy 
search for literature precedent
Typical scenario:  You need to do a reaction for a new 
compound but preferably with known, reliable 
chemistry
Questions to be addressed:

What are the typical conditions people have used for this 
type of reaction?
Does the reaction work with various substituents and 
steric demands?
Which conditions typically afford the best yields and 
selectivities?
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Search strategy: use generic 
groups to expand the search
Too many G* groups will slow down the search
Connect the atoms common in reactant and product
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Setting up the search
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Results
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Instead of browsing through 
386 results...
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... you can sort the results by 
yield!

... And even export the
results to Excel!
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The best result
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Hints for successful reaction 
searches

Use the generic substituents creatively
You can also generate user-defined 
generic groups!
These are extremely useful within ring 
systems. For example, creating G1 with 
one or two carbons allows variability in 
ring size

Use atom connectivities between reagents 
and products to restrict search results
Restrict your search by reagent or catalyst 
(if you know what they should be)
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What to do with reaction 
search results

Identify the typical method used in the literature and then consult 
the original literature 

In other words, find out who invented the reaction and 
read their papers first
NEVER rely on a single preparatory method from someone 
who did not even invent the chemistry! Very often in the 
chemical literature, people who simply reproduced a method 
did not write down all the details.

CrossFire does not tell you which method to use but it will tell you 
where others have been successful!


