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New techniques for chiral analysis have recently emerged from the field of rotational spectroscopy. Traditional ap-
proaches to chiroptical spectroscopy, like circular dichroism, produce chiral signatures that are too weak for practical
applications in rotational spectroscopy. The introduction of microwave three-wave mixing spectroscopy by Patterson,
Schnell, and Doyle in 2013 renewed interest in chiral analysis by rotational spectroscopy. Work in the field has included
the development of a chiral derivatization method that uses noncovalent interactions to generate complexes between the
analyte and a small, chiral “tag” molecule in the pulsed jet expansion used in many Fourier transform microwave spec-
troscopy instruments. Recently, there has been increasing interest in using deuterium incorporation to improve the safety
and efficacy of active pharmaceutical ingredients (APIs). The most chemically specific modification of the API needed
to achieve improved drug performance can potentially involve the incorporation of a single deuterium atom at a prochiral
R1-CH2-R2 position. Applications of rotational spectroscopy approaches to chiral analysis will be discussed in the context
of aiding the development of catalytic methods to add a single deuterium at the enzyme targeted benzylic CH2 position.
The relative strengths and weaknesses of three-wave mixing and chiral tag rotational spectroscopy in meeting the needs of
rapid analysis of the enantioisotopomers produced using this new chemistry will be discussed.


