
Results

• We have used the approach of “Canonical Path
Augmentation” (CPA) introduced by McKay to ensure that we
exhaustively generate non-isomorphic chemical structures
for a given elemental formula.

• CPA is a depth-first backtracking algorithm.

• The generation can be seen as a tree of intermediate
chemical structures.

• A bond is added in all possible conformations for a given
intermediate molecule.

• Each extended molecule is checked so that the extension is
performed in a canonical way.

• A molecule is canonically augmented if the last bond of its
canonical representative was the bond augmented.

• Canonical representatives are obtained using an adaptation
of the Nauty canonizer.

• This program has been implemented using the Chemistry
Development Kit (CDK).

• The program can receive as an input one or multiple non-
overlapping fragments(not possible with MOLGEN).
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Computer Assisted Structure Elucidation has been used for decades to discover the chemical structure of unknown compounds. In

this work we introduce the first open source structure generator, which for a given elemental formula produces all non-isomorphic

chemical structures that match the formula. Furthermore, this generator can accept one or multiple non-overlapping prescribed

substructures.
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• We implemented the first open source exhaustive structure generator by combining graph theory and an open source library for the
development of chemoinformatics software.
•Our results show that the implementation of our algorithm is as complete as the best commercially available generator.
• We can use multiple non-overlapping substructures as constrains to reduce the number of output molecules, not possible in other tools.
Future plans:
•This algorithm is suitable for parallel and high-performance computing, and the inclusion of “while-generating” constraints.
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• Our results are comparable to those of MOLGEN, a commercial structure generator.
• Only elemental formula as input = lots of structures.
• Multiple fragments = very few structures .
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