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Abstract

Cathinone-derived designer drugs (CATs) are structural analogs of cathinone, which
is an active component of Khat (evergreen tree leaves). CATs exert excitatory effects on
the central nervous system in the same way as typical stimulants. Variations in the CAT
structure usually consist of modifications to the type of amine groups, substituents added
on the benzene ring, and alteration to the alkyl chain length. Most modifications are
subtle and their similarities could cause misidentification of chemical structures in drug
tests of CATs. It has therefore become essential in the field of forensic science to identify
the slightly modified structures of CATs. In this thesis, the structural characterization
methods for CATs have been established based on gas chromatography-mass
spectrometry (GC-MS), gas chromatography-tandem mass spectrometry (GC-MS/MS),
and liquid chromatography-tandem mass spectrometry (LC-MS/MS). In addition, the
metabolic pathways of three a-pyrrolidinophenones (a-PBP, a-PHP and a-PHPP) have
been investigated in humans, and the influence of the chemical structure (i.e., alkyl chain
length) on the metabolism of a-pyrrolidinophenones was discussed in detail. The
findings in these studies will contribute not only to identifying the structures of CATs

and their metabolites but also to proving the intake of newly encountered designer drugs.
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