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As new chemical entities are often first published in patents,
and some new compounds may not even be featured
elsewhere, patents have become an important source of
information for researchers.

With more and more patents granted each year, it becomes
increasingly difficult to extract the chemistry manually. There
are automated options, including SureChEMBL, which is
available via the Open PHACTS discovery platform. But how
reliable are they compared to manually curated sources? We
looked at the following use cases:

Use case 1:

In the second comparison, we used the 1740 unique patent-
compound pairs we had retrieved from Reaxys. We looked how
many of these patent-compound pairs we would also find in
SureChEMBLand IBM SIIP, respectively.

Another interesting question is the source of the
compounds – whether they are present in the patent as
text, structural depictions or Markush structures. When we
compared the subset of WO patents for which images
were recognised to those which were not, we only found a
7.7% increase in efficiency which is less than what we
had expected. This could be because today, automated
systems have no way of recognising Markush structures,
which are in fact very common in the patent literature.

In our binary comparison, we found that chemicals with a
higher patent corpus count was much more likely to be
found in either of the automatically created databases.
This was in line with our expectations. Though, one might
argue that “unique” compounds are more relevant – that
is, those with a low corpus count.

We also found that there was a vast difference in the
success rates of one- and multi-component compounds.
When only looking at single-component structures, the
success rate of SureChEMBL was over 80%, while for
compounds containing more than two components, it was
0%.

We noticed that the highest success rate was achieved
with US patents, therefore we decided to extend the
search to patent families to examine whether alternative
patent numbers could improve the results. After retrieving
all US, WO and EP patent family members of the patents
retrieved from Reaxys (this was done using
SureChEMBL), we only found a moderate increase in the
success rate of both SureChEMBLand IBM SIIP.

On average, 50-66% of the “gold standard” manually
curated patent chemistry database content can also be
found in automatically generated databases. These latter
databases are also freely available, for example,
SureChEMBL will soon be available through the Open
PHACTS api (http://dev.openphacts.org). IBM SIIP is also
freely available, however it is a static database covering
patents until 2010, whereas SureChEMBL is updated
daily.
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Use  case  2:
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When stereochemistry was removed, the results somewhat
improved, with SureChEMBL returning 64.9% of the SciFinder
molecules. This number was 67.1% for the “Biologically
annotated” subset.

COMPOUND PATENTS

The first comparison we performed was of a binary nature –
we looked at whether a compound was found at all in the
SureChEMBLand IBM SIIP databases.

From the 438 compounds, 67.1% was found in at least one
of the two databases, 52.7% were found in both, 2.9% was
found only in IBM SIIP and 11.4% was found only in
SureChEMBL.
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The about 60% efficiency of SureChEMBL would most likely
seem low to the researcher who expects every single
compound of interest to be extracted from each patent. This
is the reason it is surprising that the coverage was not
greatly increased for “Biologically annotated” molecules.
But what compounds are of interest?

SureChEMBL  returned  nearly  5  times  
more  compounds  than  SciFinder.

What  is  noise?
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