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Despite dramatic improvements in the hardware
resources and computational power available to pharma-
ceutical researchers over the past few decades, the meth-
ods used for assessing the 2D chemical similarity
between two molecules hasn’t changed much since the
1960s. Here we report a novel chemical database search
method that allows the exact size of the maximum com-
mon edge subgraph (MCES) between a query molecule
and molecules in a database to be calculated rapidly.
Using a pre-computed index, the 50 nearest neighbors of
a query can be determined in a few seconds, even for
databases containing millions of compounds. This work
builds upon the previous efforts of Wipke and Rogers in
the 1980s [1] and of Messmer and Bunke in the 1990s
[2], harnessing the advances in high-performance
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computing and storage technology now available. A gra-
phical depiction of such a “SmallWorld” index is shown
below.
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