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Abstract

Recently, novel synthetic abused drugs, generally referred to as new psychoactive substances
(NPSs), have rapidly emerged worldwide and pose a serious threat to public health and safety.
These compounds are structurally related to their controlled illegal counterparts, featuring only
slight structural changes introduced in response to existing legal controls. Forensic drug
analysis relies on structural isomer differentiation to determine whether an NPS falls under the
current legal restrictions. However, ortho-, meta-, and para-ring-fluorinated positional isomers
of synthetic cannabinoids and synthetic cathinones, major emerging classes of NPSs, exhibit
similar chromatographic properties and nearly identical mass spectra, making them difficult to
distinguish. Herein, a novel and practical method for differentiating the ring-fluorinated
synthetic cannabinoids and synthetic cathinones was developed based on energy-resolved mass
spectrometry (ERMS). The o-, m-, and p-fluorine positional isomers exhibited differences in
relative abundances of the product ions containing a positional isomeric moiety in the respective
ERMS. Logarithmic plots of the abundance ratio of the product ions as a function of collision
energy allowed the three isomers to be unambiguously and reliably differentiated. The
usefulness of derivatization method with a benzyltrimethylammonium hydroxide (Triton B)-
mediated one-pot reaction for differentiation of the ring-fluorinated synthetic cathinones, was
also demonstrated. In addition, a highly class-selective extraction method was developed for
identifying synthetic cathinones from urine and whole blood samples by exploiting a
molecularly imprinted polymer solid-phase extraction cartridge. The present methodologies

will contribute significantly to drug identification in the forensic, therapeutic, and clinical fields.
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Fig.1 AB-FUBINACA (para) and its fluorine positional (ortho and meta) isomers.
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Fig. 2 Breakdown curves of AB-FUBINACA (para) and its fluorine positional (ortho and meta) isomers in the
CE range of 5-50 eV. The precursor ion was set at m/z 253.
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Fig. 3 Logarithmic plots of the abundance ratios of the m/z 109 ion to the 253 ion [/n(A4109/A253)] of AB-
FUBINACA (para) and its fluorine positional (ortho and meta) isomers.
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Fig. 4 Synthetic cannabinoids containing a fluorobenzyl group at the N-1 position.
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Fig. 5 Comparisons of the /n(4109/42s3) plots of o-, m-, and p-FUBINAEs with those of the AB-FUBINACA
positional isomers.
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Fig. 6 Comparisons of the In(A109/42s53) plots of ADB-FUBINACA, FUB-AMB, FUB-APINACA, FUB-NPB-
22, FU-PX-2, and methanol extract from herbal blend containing AB-FUBINACA with a set of o-, m- and p-
FUBINAEs.
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Fig.7 AB-FUBINACA and its five positional isomers.
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Fig. 8 Logarithmic plots of the abundance ratios of (a) m/z 352 to 369 at CEs of 0—10 eV for isomers-3, -4, and
-5, (b) m/z 324 to 352 at 5-20 eV for isomers-3, -4, and -5, (c) m/z 253 to 324 at 15-30 eV for AB-FUBINACA,
isomers-3, and -4, and (d) m/z 109 to 253 at 20-50 eV for AB-FUBINACA, isomers-1, and -2.
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Fig. 10 Breakdown curves of the trifluoroacetyl derivatives of o-, m-, and p-FMCs in the CE range of 2-30 eV.
The precursor ion was set at m/z 123.
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