Fast Reaction Monitoring of Reductive Amination using Chip-Based FAIMS-MS
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Overview: A chip-based FAIMS device has been evaluated for fast reaction monitoring of reductive amination, in combination with time-of-flight (ToF) mass spectrometry. The technique provides good separation of the
structurally similar imine and amine ions, and allows monitoring of both ions over time and results show that chip-based FAIMS-MS can be used to monitor reaction kinetics

1. Introduction 3. Results

After 30 minutes, sodium triacetoxyborohydride (STAB) was added to form the final
amine product, N-benzyl-1-(3-methoxyphenyl)methanamine. 10 pL of the product

UPLC-MS is commonly used for reaction monitoring within the pharmaceutical solution was taken at 10 minute intervals between 0 and 60 minutes.

iIndustry. While the methodology is well-established and reliable, there are some
disadvantages. Water-sensitive intermediates can be hydrolyzed during LC runs
and short-lived intermediate may not survive the typical 2-5 minutes needed for the
state-of-the-art LCMS. In addition, during the reaction optimization stage, where
hundreds of reaction conditions are explored simultaneously, a much faster
analytical methodology with high specificity is desired. High-field asymmetric

Initial experiments were carried out to optimise the separation of the imine
iIntermediate ion (m/z 226.12), which would be invisible by HPLC-MS, and the amine

product ion (m/z 228.14). After addition of STAB, the abundance of the 226 ion immediately starts to rapidly

decrease, with a corresponding increase in 228, as expected. Maximum abundance
of the product ion (m/z 228.14) was reached about 20 minutes after STAB addition
where it then stabilised (Figure 4).

FAIMS sweeps were performed at dispersion fields (DFs) of 200 to 300 Td with
compensation field (CF) sweep from 0Td to 6Td. lon chromatograms were extracted
using custom Agilent software to plot ion abundance against CF value. Runs were
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Figure 4 Time series experiments for conversion of the imine intermediate ,(E)-N-(3-

methoxybenzylidene)-1-phenylmethanamine into N-benzyl-1-(3-methoxyphenyl)methanamine after
STAB addition.

P S The plots below show the stability (left) and reproducibility (right) of the FAIMS peak CF
0Td e e 0Td  positions. Over time, the average positions remain consistent (left plot). Repeats at
each time point show some variation, although this is small compared with the
separation of peaks and the peak widths. We believe this is due to instability in the
modifier concentration and work is on-going to improve this part of the apparatus.
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Figure 2 Optimised separations of imine intermediate ion (m/z 226.12) and the amine product ion

Figure 1 Prototype chip-based FAIMS device installed on Agilent TOF, with close-ups of the FAIMS (m/z 228.14) at a DF of 240 Td (left) without drying gas modifier and (right) with 2% acetonitrile in

chip the drying gas.
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10 pL of all samples were diluted in 20 mL acetonitrile (ACN) with 0.1% formic acic
and infused into infused into an Agilent 6230TOFMS equipped with chip-basec
FAIMS system (Owlstone Ltd). Electrospray conditions were optimised as describec

iIntermediate (m/z 226.12) abundance increased, with steady state reached after
approximately 20 minutes, in agreement with IR data (Figure 3).
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Figure 5 CF stability and reproducibility plots of benzylamine (m/z 108) (E)-N-(3-
methoxybenzylidene)-1-phenylmethanamine (m/z 226) and N-benzyl-1-(3-
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Figure 3 Time series experiments for conversion of m-anisaldehyde and benzylamine to the imine
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Intermediate, (E)-N-(3-methoxybenzylidene)-1-phenylmethanamine.
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