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ABSTRACT

RESULTS

MATERIALS AND METHODS

by the formation of stable immonium ions, often resulting in poorly

specific mass spectra. In LC-MS, electrospray ionization (ESI)
conditions such as collision induced dissociation (CID) energies,
jonization source temperatures and voltages can be optimized to
enhance mass spectral quality. This is particularly important for the
cathinones, because their mass spectra are highly dependent on the

DISCUSSION & CONCLUSIONS

Secondary Amine, Benzylic Unsubstituted or Substituted Cathinones

= Loss of ketone with subsequent rearrangement to form a cyclic cation was prevalent among the secondary amines. This fragment can be

summarized as the loss of R,R:O.

" The majority of the quantification or qualifier ions for secondary substituted and unsubstituted cathinones were attributed to the

Designer drugs continue to present a number of challenges to the Cathinone Transitions Loss Chemicals and Reagents
. . . . . - : 164.1070--> -CH40 . . .
forensic toxmology community. Synthetic cathlnones are a growmg Methcathinone 164 10702105.0703 CIHANG Methcathinone 3,4-DMMC L Synthetic cathinone reference standards (1.0 mg/mL) were purchased
class of psychostimulants that can be chemically characterized as 2V 182.0975->1 00 cHao _ ) T I s H from Cerilliant (Round Rock, TX).
. . . : -->123. - H
beta-keto amphetamines. Although derived from cathinone (Catha e 18 09765 “ChAO : HaC N\CH3
edulis), these synthetic drugs are substituted at the phenyl ring, 182.0976-->123.0605 -C2H4NO “CHs ., Instrumentation
: : : : 208.0968--> -CH402 (-MD) 3
amino group or propanone terminus. The functional substituents | Methylone 208.0968-->132.0807 _C3HINO " "¢ I ) Analysis was performed using an Agilent Technologies 5630 Accurate-
reatly influence fragmentation pathways and ion formation in both 178.1226--> -C2H60 L m/z 164 _ ) 19 _ : i _
g y In g P ys and e 178 196 o117 0586 NG NG C12HiaNO Mass Q-TOF LC/MS equipped with a Poroshell 120 EC-C18 column (2.1
cathinones, parjucularly the te.rtlary amm.es (pyrrohdme der!\{atlveS), Ethylone g;jgg:zmao%g _Ct'élgong(.(,'\gD) . NG .6 " CHNO mode using full scan, auto MS/MS mode with fixed collision energies
undergo extensive fragmentation in El, yielding poorly specific mass 194 1178->161.0833 CHA0 4 at 10, 20, and 40 eV. Nitrogen drying gas was at 13 L/min, drying gas
I Mmi I C 1 I Methed 194.1178-->146.0598 -C2H70 . .
spectra with a limited number of diagnostic ions for selected ion | Methedrone 194 1178 21350803 CHANG temperature was 200°C, the nebulizer was at 20 psi, the sheath gas
monitoring. LC-MS is advantageous because of its ability to optimize 178.1226-->131.0731 _C2HEO HC. o temperature was at 250°C, nitrogen sheath gas flow was 12 L/min,
: : H 11 : : 1Fi 1 1 Buphed 178.1226-->91.0549 T li .
lonization COF\.dItIOHS o yield highly SIOEC'f'C. fragmentation ions e 1781226 “cHao c_u\ﬁng CH CHs | HeC he capillary voltage was 4000 V, nozzle voltage was 0 V, fragmentor
through ESI. High resolution mass spectrometry is a powerful tool for N 222.1125--> -CH402 (-MD) 4 o - NH voltage was at 150 V, and the skimmer was at 65 V.
structural elucidation. The fragmentation pathways and structural T ey e v L HoC
characterization of synthetic cathinones were identified using LC- | Mephedrone 178.1226-->119.0853 -C2HANO m/z 131 i D/ nglzljfj Transition lon Selection
236.1281--> -CH402 (-MD) CoHoN - 783 - . : : P
Q/TOF-MS. Eutylone 736 1981.5174.0547 C3HLIN e M CoHNO HCT M CHsNO The transition ions were chosen by assessing the specificity and
_ _ , 236.1281-->161.0598 -C3H8NO : P :
To understand the influence that functional substituents have on the e 19 13835 "COHED Cuti abundance of the diagnostic 1oNs>. Characteristic Ic?sses, such as water
. . . . . . 262.1438-->161.0597 -C5H10NO i i ifici i i 1 i+1
secondary and tertiary amines, methylenedioxy derivatives, benzylic, bpap o9 1438 a101 0o O (L Ethylone MDPV increase their specificity to synthetic cathinones. The ion transitions
_ - . . . .
and amino substituents. The twenty-two synthetic cathinones in this iggiggﬂiﬁg -cC83HH57%3 5 H B - chosen for each synthetic cathinone and their proposed chemical loss
: -->132. - .
study were methcathinone, 3-FMC, 4-FMC, methylone, ethcathinone, | pentedrone R CHAN o H\/cH3 2 O are shown in Table 1.
ethylone, methedrone, buphedrone, butylone, mephedrone, 213962-1123881%:?91-0546 _Czlfg;“(‘_‘l\";‘m <O . O N -
eutylone, 4-MEC, MDPBP, pentedrone, pentylone, 3,4-DMMC, alpha- HEmigems 236.1281-->175.0682 _C3HSO ] S i ) <O Structure |d.e”t'f'cat'0” | |
PVP, 4-EMC, MPBP, MDPV, pyrovalerone, and naphyrone. 3 4-DMMC 13;.3:;::;440802 -;ZCHH54NOO Sy ] Fragmentation pathway and potential structures for each ion were
739 1696.~161 0954 e (T M+ H ° determined with the use of ACD fragmentation software. The
. . B , .
alpha-PVP o Do iy _ _ e ar pathways are shown in Figure 2.
INTRODUCTION 192.1383-->145.0889 -CHANO CHaO2 \ CaheNO A
4-EMC ' ]
192.1383-->105.0701 -C4H8NO
. : : : : : : 232.1696-->161.0960 _C4HON (-PYR) " C4HoN “ CsHigNO ~ CgHsN . .
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. . . . . 246.1852-->175.1110 -C4H9N (-PYR
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various functional substituents. The general cathinone structure is

- indicated in orange in Table 1.
shown in Figure 1.

Secondary Amine, Methylenedioxy-Substituted Cathinones

O R
’ = Formation of cations arising from the loss of CH,O, in methylenedioxy derivatives. Due to improved specificity, the ACKNOWLEDGEMENTS
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R; pyrrolidine. The ion resulting from the pyrrolidine loss was chosen as either the quantification ion or a qualifier ion for all tertiary amine

Figure 1. General structure for synthetic cathinones with substituent cathinones, indicated in purple in Table 1.
locations indicated as R;-R.. = Other common qualifier ions for the pyrrolidine-type cathinones were the immonium ion (Il), shown in green in Table 1.
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