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Introduction Aim of the Study

Crystal structure similarity algorithms have been used in analysing
CSP-generated sets to both remove duplicates and identifty
experimental crystal forms. We here compare traditionally used
analysis tools, such as the Crystal Packing Similarity algorithm and
PXRD Similarity program, together with the Pointwise Distance
Distributions (PDD) [3, 4] and the VC-PWDF [5]. We identity the
strengths and limits of each method by looking at a few case studies
from the 7t Blind Test.

Computational Crystal Structure Prediction (CSP) methods are now
aple to predict polymorphs of molecules of considerable size and
conformational complexity [1]. This is reflected in the targets for the
recent 7th CSP Blind Test, organised by the Cambridge
Crystallographic Data Centre (CCDC), featuring highly flexible
mMolecules, multi-component systems and challenging molecular
sizes [2].
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Crystal Structure Landscape Similarity

PDD approach was used to perform a purely geometrical crystal structure similarity comparison pbetween the submitted structure sets and therefore assess search
completeness. Matches were identified using a cutoff of 0.225 A to reduce the impact of false positives, exclude poorly overlapping structures and balance the missed
oerfect matches with the inclusion of a few partial matches. Target systems XXIX and XXXI, both small molecules with a few conformations available, show a substantial
overlap between many groups. As the size and flexibility of the molecule increase, the CSP sets become increasingly different. Despite this, a few groups generated
similar structures consistently throughout the target compounds.
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A two-step approach, available in the 20241 CSD release, in which Crystal Packing Similarity is used only
on the best matches by PDD has been found to drastically reduce the computation time while
Maintaining the accuracy of Crystal Packing Similarity.
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