Oleanolic Acid: A Case Study of
the Control and Suppression of Solvate
Crystals and its Potential for Chiral
Resolution

REBECCA YIP', Thanh-ha Nguyen!, Yuxin Zhang', Herman
H.Y. Sung', Tan D. Williams'

1. Hong Kong University of Science and Technology (HKUST)

email: reyip1992 @live.co.uk

Oleanolic Acid (OA-H) a natural triterpene of
pharmaceutical interest has been found to form solvate
crystals from a wide range of solvents.[1][2] The control
of solvate versus anhydrous phase formation is
demonstrated for a varierty of alcohols, with
characterization by pXRD, TGA and single-crystal XRD.
It appears that the product formation can be correlated to
the temperature of crystallization.

OA-H has also demonstrated the ability to form
diastereomeric salts with various amines, in particular the
formation of diastereomeric salts of OA-H with racemic
amines for the purpose of chiral resolutions have been
studied. Following on from the solvate phases prepared
and the potential of OA-H to form cocrystals with other
chiral compounds, the potential of OA-H as a resolving
agent for a variety of chiral alcohols has also been
explored with promising results.
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Figure 1. Oleanolic Acid Structure
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Polyoxometalates (POMs) are metal oxo clusters which
are preferably formed by W, Mo and V in their high
oxidation states. Among their remarkable spectrum of
potential ~applications, POMs have widely been
investigated as homogeneous and heterogeneous catalysts
for organic reactions and as catalysts for artificial
photosynthesis.[1] It was shown that the extent of Co/W
disorder in the transition metal core of Co/Bi-sandwich
type POMs based on the lacunary precursor
Na,[B-a- B1W90 ] is a key feature for their activity as
water ox1dauon calalysls (WOCs).[2] In order to
understand the origin of the catalytic activity, POMs were
prepared from Nagy[B-a-BiW,O,.] in the presence of
Mn(1I), Co(II), and Cu(Il) cations. Efforts were made to
prepare compounds with a specific composition of the
transition metal core. Single crystal X-ray diffraction
studies of the new transition metal containing POMs have
revealed a large structural diversity of polyanions, which
is due to a-f isomerization and partial decomposition of
the lacunary precursor. Cross-linking of polyanions via
supplementary d- or f-block counter cations resulted in
the formation of 1D, 2D, and even 3D networks.[S] The
polyanion [Cu,(H,0),(B-B-BiW O, crystallized
with a 2D structire in the presence Ofli]d and K* cations,
while Rb* cations favored the crystallization of the 0D
structure Na Rb [Cu (H O) (B-a-BiW, 033)2] from the
same reaction mixture. The 1mp0rtance of "the counter
cations as structure-directing parameter could thus be
highlighted.

The negative charge of polyanions can be exploited to
prepare new compounds with interesting properties by
introducing of a transition metal complex as the counter
cation. Crystals could be grown from
[Mn,(H, O)s{Abzstoﬁﬁ}] as a potential WOC and the
photoqensmzer cation ' [Ru(bpy),]**. Crystal structure
determination confirmed the formation of
[Ru(bpy) ] [Mn (H O) {As W O }] from which
crucial stfuctural defaild could be déduced.
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Polymorphism, the existence of different crystalline
forms of the same molecule, represents a major challenge
to the pharmaceutical industry. Different polymorphic
forms of the same drug substance may significantly
impact solubility, dissolution rate, bioavailability,
chemical potential and physical/chemical stability.
Differences in these properties may be especially
pronounced in the case of conformational polymorphs
where different molecular conformations of the same
chemical species are arranged in the polymorphic lattices.
Our aim is to uncover the molecular mechanisms that
govern conformational polymorphism of pharmaceutical
molecules in order to highlight the risk of polymorphism
during drug development and to guide the solvent
selection in experimental crystallisation screens.

Here we focus on the conformational changes of the
molecule going from the gas to solution phase and
ultimately to the crystal phase. The questions of interest
to us include what conformational energy penalties are
compensated by crystal forces? How is the gas-phase
conformational population distribution altered when
entering the solution phase? And how is the
minimum-energy conformer in a given crystallisation
solvent related to the crystal structure?

To tackle these questions we use quantum-chemistry
tools and the continuum solvation model COSMO and its
extension for real solvents. In COSMO-RS, the pairwise
interaction energy between the ideally screened surface
patches of contacting molecules is computed within a
statistical thermodynamics framework. This framework
allows the population prediction of relevant molecule
conformations in solvents of interest. We present for the
first time a conformation generation and filtering
workflow to identify the relevant conformers to be used
in the COSMO-RS calculations with an extraordinary
example of polymorphism, ritonavir. The weighted
conformers in selected solvents are compared to the
respective ritonavir polymorphs and its gas-phase
conformers.

Keywords: molecular conformations, polymorphism, COSMO-RS,
solvent effects, computational models

Acta Cryst. (2016). A72, s366


http://ecm30.ecanews.org

