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The most common assumption made in 
computational methods for crystal structure 
prediction (CSP) is that the lowest energy crystal 
structures are the most likely to be observed. 
For rigid molecules, only the intermolecular 
contribution to the lattice energy must be 
considered in evaluating relative energies of 
candidate structures. A sufficiently accurate 
intermolecular model therefore enables realistic 
ranking of such crystal structures. Current 
methods are generally successful for rigid 
single component organics, but effective and 
efficient methods for coping with molecular 
flexibility are still a challenge [1]. For flexible 
molecules, improved packing and intermolecular 
interactions may pay the debt owed by high 
energy conformations, potentially leading to 
energetically feasible crystal structures being built 
from different conformations. This introduces 
two new challenges to the CSP work flow. First, 
the molecular geometry must be investigated 
to identify all conformations which may lead 
to viable crystal structures. Furthermore, the 
relative energies of crystal structures of flexible 
molecules must now include conformational 
energy as well as intermolecular interactions. 
The development of methods used for energy 
ranking of the predicted crystal structures of 
flexible molecules  has progressed well[2] and 
some approaches for assessing the conformations 
required for crystal structure prediction have 
been proposed.[1,3-5] However, the case by case 
approach leads to very high human analysis times 
and the brute force conformational searches yield 

prohibitively high numbers of conformations. In 
this work, we have investigated the conformational 
energy landscape of a large set of organic 
molecules to answer some questions that will 
inform the continued development of methods for 
CSP: By how much do in-crystal conformations 
vary from gas phase conformations; how much 
conformational energy cost can be paid by 
crystal packing; by how much do in-crystal 
conformations vary between conformational 
polymorphs and do conformational polymorphs 
correspond to different gas phase conformations? 
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