Structural analysis of polymorphs of small organic molecules by 3D ED/MicroED
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Polymorphism occurs when a material crystallizes into more than one distinct solid forms, which is commonly
observed in organic chemistry. Polymorphs of small organic molecules differ in solubility, bioavailability and
processing characteristics, affecting their properties and performances in applications such as opto-electronics,
energy storage and pharmaceuticals[1].

Recent developments in 3D electron diffraction (3D ED) [2-5], also known as Micro-crystal electron diffraction
(MicroED) [6,7], allowed rapid, atomic resolution structure determination of small organic molecules from nano-
and micron-sized crystals. With our recent results, we show that 3D ED/MicroED is a powerful method for studying
polymorphism of small organic molecules. The method can be used for 1) rapid structure determination of small
organic molecules from small crystals [5,8], 2) structural determination of complex and disordered crystal structures,
3) studying polymorph evolution of small organic molecules by in situ crystallization [9], and 4) investigating the
growth mechanism of small organic molecules by capturing the earliest stages of the crystallization.

In order to further increase the throughput of polymorph analysis and phase identification, our group has developed
serial electron diffraction (SerialED), where single diffraction patterns are collected from thousands of individual
micro-crystals. By automated data collection enabled by software development, up to 3500 crystals can be studied
per hour. SerialED, along with 3D ED/MicroED, will greatly accelerate polymorphic discovery and provide new
possibilities to study reaction mixtures, dynamical processes and other applications where rapid structural analyses
of materials are required.
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