CASE STUDY

Crystal Structure Solution of
a MetastablePolymorph from
Powder X-Ray Diffraction Data
“Reflex Plus part of materials studio was key in identifying
a minor and unstable phase in our solid state system”
Dr. Rui Tamura
Kyoto University
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Researchers at the Taiho Pharmaceutical Co. Ltd, Japan, and Kyoto University, Japan,
have used MS Modeling’s Reflex Plus to determine the crystal structure of a metastable
polymorph of a racemic sulfonium p-toluenesulfonate.
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This finding will aid the crystal engineering
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the pharmaceutical industry.
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The desired δ-form crystals of (+/-)-1 were first obtained
by selective crystallization. A supersaturated solution
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of 1 was pseudoseeded with the δ-form seed crystals
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of an analogous compound. δ-form crystals of (+/-)1 were obtained as a monophasic powder sample.
Powder X-ray diffraction patterns for the obtained δ-form
crystals were recorded and then used for crystal structure
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δ-polymorphic form of (+/-)- 1. The metastability of the
δ-form crystal has been rationalized on the basis of its crystal
structure. As the methodology used is applicable to other
systems in which the occurrence of polymorphic transition
from metastable to stable occurs during crystallization, the
techniques used can be applied in crystal engineering.
Using the same technique, the researchers reported2 a new
mode of the solvent-assisted solid-to-solid transformation of
the first-formed and least stable Y-polymorphic form into the
most stable ε-polymorphic form occurring during crystallization
from the supersaturated EtOH solution of (+/-)-[2-[4-(3-ethoxy2-hydroxypropoxy)phenylcarbamoyl]ethyl]trimethylammonium
benzenesulfonate [(+/-)-2], also showing the unusual
enantiomeric resolution phenomenon called preferential
enrichment. The crystal structure of the new ε-formwas
determined once again with Reflex Plus. The mechanism of
the polymorphic transition was elucidated by comparing
the crystal structure of the Y-form with that of the ε-form.
Dr. Rui Tamura, Kyoto University, said, “It is now possible to easily
solve the crystal structures of the metastable polymorphs or
the stable polymorphs formed after exhaustive polymorphic
transitions, which are usually obtained as the powder samples.”
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