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Abstract Table 3: Perfluoroacyl Derivatizing Agent Results on Synthetic Cathinone Positional Isomer

Synthetic cathinones have become increasingly popular over the past decade. The synthetic Groups

cathinones Mephedrone, Methylone, and MDPV have been placed into Schedule | of the Positional Isomer TEAA HEBA PEPA
Controlled Substances Act based on the Analog Act, which was created to allow substances to be Group
scheduled based on similarities to an already scheduled compound. Several synthetic cathinones Co-elutionin a Compounds resolved |Compounds resolved
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agents to determine their ability to differentiate positional isomers within a mixture. r.m | o T Compounds not fully |Compounds resolved |Compounds resolved
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containing a tertiary nitrogen were not able to be derivatized. When placed into mixtures, the 220000 A: 2-Fluoromethcathinone e B: 2-Fluoromethcathinone-HFBA | methcathinones |prevented breakdown; |prevented breakdown; | breakdown observed;
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positional isomers were distinguishable. Future studies include the determination of a method L8c0co) 800000 differentiated MS differentiated MS differentiated MS
to derivatize synthetic cathinones containing a tertiary nitrogen. | ; . 700000 Compounds resolved |Co-elutionin a
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Synthetic cathinones, commonly found in substances referred to as bath salts, have stimulant | 200000 169 Methyl- mixture; prevented 3-MMC MS easily 3-MMC MS easily
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and psychoactive properties similar to amphetamine and cocaine. 103108 s | T T Py P P Methcathinones |breakdown; slight distinguished, slight  |distinguished, slight
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Mass spectra of the positional isomers are near identical and cannot be individualized. 2400000 MMC and MMC and

Due to the legal ramifications associated with synthetic cathinones, often with minor . Fa00000 . 254
g . . e L. Y . . C: 3-Fluoromethcathinone 2000000f D: 3-Fluoromethcathinone-HFBA Mephedrone MS Mephedrone MS
structural variations, identification of the exact structure is imperative. Compounds resolved

Perfluoroacyl anhydrides have been used to differentiate between compounds with similar 7o0eee 1600000 in a mixture; some
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mass spectra. so0000 Compounds resolved |Compounds resolved |breakdown observed;

Trifluoroacetic anhydride (TFAA), heptafluorobutyric anhydride (HFBA), and 00000 o Methylenedioxy- |in a mixture; some in a mixture; some differentiated MS with
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pentafluoropropionic anhydride (PFPA) are common perfluoroacyl derivatizing agents and 123 soo000 95 123 169 methcathinones breakdown observed: |breakdown observed: |ions observed at 119

were used in this resgarch. o | o | | i N I ’ differentiated MS differentiated MS m/z for 2,3-MDMC
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The effects of the derivatizing agents on each compound and several mixtures of multiple Abunaance Aoundance S5an 274 (2.09% min): MEB4-FMGHHFBA Didata.ms
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cathinones were compared to determine which agent performed the best for each 250000 254
compound.
The best overall derivatizing agent was determined by examining the GC retention times, the 160000 E: 4-Fluoromethcathinone woo]  F: 4-Fluoromethcathinone-HFBA
amount of breakdown products present, and mass spectra. °° | - 123 Conclusions & Future Work

o The mass spectra of 11 synthetic cathinones were compared to one another before and after
- derivatization with TFAA, HFBA, and PFPA. HFBA derivatization allowed for differentiation

Materials
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Cathinones: 2-Methylmethcathinone, 3-Methylmethcathinone, Mephedrone, 75 123 between the mass spectra of positional |somer§ be.tter than TFAA or PFPA, overall. PFPA was
169 more successful than HFBA or TFAA for the derivatization of the
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of the positional isomers. Future studies will include reproduction of the current results,
G: 1.423 min: 2-Fluoromethcathinone H: 2.095 min: 4-Fluoromethcathinone-HFBA analysis of more complex cathinone mixtures, and development of a derivatization method for
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Reagents: Methanol, Ethyl Acetate, Trifluoroacetic anhydride (TFAA), 700000
Heptafluorobutyric anhydride (HFBA), Pentafluoropropionic anhydride (PFPA), Pyridine 600000
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Approximately 1 mg standard dissolved in 25 pL ethyl acetate in a GC vial Figure 1: Mass Spectra and Chromatogram Results for Fluoromethcathinones. A: 2-Fluoromethcathinone; commitment of the analysts in their assistance of the research work.

100 uL TFAA, HFBA, or PFPA added to vial B: 2-Fluoromethcathinone-HFBA; C: 3-Fluoromethcathinone; D: 3-Fluoromethcathinone-HFBA; E: 4-Fluoromethcathinone;
Vial capped; sit for 15 minutes at room temperature F: 4-Fluoromethcathinone-HFBA; G: Fluoromethcathinone Standard Mix; H: Fluoromethcathinone HFBA Mix.

e Approximately 1 mg standard was dissolved in 300 puL methanol in a GC vial insert
Derivatizations
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Solution transferred to open vial and evaporated on a hot plate on low
Residue was reconstituted with 300 ulL ethyl acetate, placed in GC vial insert, and capped

Table 2: Gas Chromatography-Mass Spectrometry Parameters
Carrier Gas Helium

Flow Rate 0.6 mL/min
Split Ratio 20:1; 35:1; 50:1 * HFBA was able to differentiate the mass spectra, but did not provide individual ions

Injector Temperature 250 °C
Transfer Line Temperature 290 °C
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