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Abstract. The determination of enantiomeric excess by kinetic resolution mass
spectrometry has been implemented with the Desorption/Ionization On Silicon
(DIOS) MS technique. Measurements can thereby be made much more rapidly than
was previously possible, bringing this general methodology for screening asymmet-
ric catalysts closer to true high-throughput status.

The measurement of enantiomeric excess (ee) of large
numbers of samples is crucial to the discovery and/or
refinement of asymmetric reactions by combinatorial
means.'? The current state of the art encompasses only
two methods for parallel analysis of many reaction mix-
tures at the same time: Capillary electrophoresis® and
array detection of dye-labeled samples by in situ kinetic
resolution.* The analysis of samples one at a time is
presently most rapidly accomplished by HPLC with
circular dichroism detection.’

In spite of the development of such methods, most
combinatorial investigations of asymmetric catalysts or
enantioselective organic reactions still rely upon the use
of chiral stationary phases in HPLC and GC, which set
the standard for accuracy, precision, and generality.®’
These methods are often slow, requiring from 5 to 30
minutes or more per sample per instrument. Further-
more, a substantial amount of optimization of variables
(i.e., elution solvents, gradients, flow rate) is often re-
quired to analyze new structures, and occasionally one
finds organic structures that are not handled well by the
standard commercially-available columns. The parallel
or “high-throughput” methods thus far developed suffer
from an opposite set of difficulties, being in general
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restricted to only a few types of samples, often requiring
labeling with a chromophore.

We have focused on mass spectrometry (MS) as the
basic technology on which to build a general method for
the rapid determination of enantiomeric excess.’ MS
provides the outstanding advantages of doing away with
the need for a chromophoric tag and, often, the need for
sample purification, since all other peaks except those
for the masses of interest may be ignored. We report
here the application of our Mass Spectrometry Enantio-
meric Excess Determination (MSEED) method to the
chip-based Desorption/Ionization On Silicon (DIOS)
technique,'® giving rise to an improved method for gen-
eral measurement of the enantiomeric content of organic
compounds by mass spectrometry. Our approach relies
upon the covalent derivatization of the analyte of inter-
est with a mass-tagged chiral reagent prior to MS analy-
sis, such that a very modest level of kinetic resolution is
obtained. Such a step may be applied to an enormous
range of structural types. Many other investigators,
starting with Fales and Wright in 1977," have also
explored the detection of chirality by mass spectrom-
etry, engineering the necessary diastereomeric interac-
tions in different ways.'>?! 7

MSEED has thus far been implemented on electro-
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