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Introduction 2 30 Standards of 20 cathinones including S-cathinone, mephydrone, methylone, ethylone, and
31 . . . . . . e .
The evolution of collision cells for tandem mass spectrometry is influenced by a variety of application . v pyrrolidinopropiophenone in methanol were analysed by automatically selecting and optimising three
. . . . . 29 . . . P .
Spectrometry (UFMS) on triple quadrupole instruments offers the opportunity to simultaneously acquire v importance in structural identification.
frag-menta.tmn data from a single corppoungl at- several different collision energies W|thout. comprom|5|r.1g ﬂ The fragmentation of cathinones is dependent on the pattern of nitrogen substitution. Fragmentation of
the- Integrity Of the peak- shape. In this appllca’.clon, We use UFM_S to generate d.ata fc.)r. mgltlple analytesin | disubstituted or pyrrolidine containing analytes (e.g. naphyrone) is typified by neutral loss of the amine
a single run using complimentary pathways to improve the certainty of analyte identification. at low energy and formation of the aryl (naphthyl fragment at m/z 127) at high energy. The pyrrolidinyl
Method e N pripn o ) K Jk J L cathinone analogues show atypical spectra because of the amine substituent (Figure 3). Mono
_ . - - - - - - - - - - - - - - - - - substituted cathinones (e.g. methcathinone and ethcathinones) show a low energy loss of 18 Da (H,O)
Standards of cathinones and related compounds were analysed on a Nexera LC-30-LCMS-8030 (Shimadzu, 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 and a higher energy loss of the amine substituent (33 or 34 Da for methcathinones and 48 Da for
I i o I ' ' ' . . . . .
Kyoto, Japan) using a AT Zorbax Eclipse XDB, 150 x 4.2 mm column at 60 °C and a mobile phase of 50mM . . t by of Re;;”_“on time (m'”)d oted subst L OMS-8030 ethcathinones). The loss of water is driven from the enol tautomer while loss of the alkyl substituent
' ' i ' ' ' 0 ' id i igure 2: Chromatogra of cathinones and related substances usin - . .
ammonium formate solution adjusted to pH 3.5 with formic acid (solvent A) and 0.1% formic acid in g graphy g may be either by dealcoholysis or by concerted rearrangement and loss of hydrogen to a number of
acetonitrile (solvent B). The following programme was used: 0-2 min (10% B at 0.6 min) then linearly to 17— = ww o T cwention Fragment Dwel 01 cEq) o3 oossible structures including an indole (Figure 3).
min (100% B at 0.8 mL/min) and held for 3 min. MRM channels were optimised automatically for three 5 srenyiepnrine (11) NN-dimethylcathinone (DMC) (22) amfopramane ] ;
1 1 1 1 168.0 150.1 50 -8 -16 -50 178.1 105.1 10 -8 -22 -10 206.1 105.0 10 -6 -24 -10 (@)
major ions selected by the instrument. MRM parameters (protonated molecular ion, selected fragment 101 508 A6 50 o510 8 2 o 1060 10 e 24 10 H O\ NH O\ "
ions, Q1 pre-rod bias voltage, optimised collision potential difference and Q3 pre-rod bias) are shown in 1 08 4 e 2110 8 26 2 710 10 50 =80 NHCH, NHCH, High energy rearrangement
. . o L. . o . (2) norephedrine (12) methylephedrine (23) d10-amfepramone + _ AN + proceeds via hydrogen abstraction
Table 1. The drying line was 280 °C, N, nebulising gas 3L/min, heater block 450°C, and the drying gas at 1520 1341 50 16 -6 -8 1801 1620 10 -8 -8 -10 2161 1051 10 -0 24 -0 and cyclisation. The indole product
. 115.1 50 -16 -20 -46 117.0 10 -8 -22 -40 110.1 10 -10 -26 -40 .
15L/min and the CID gas was argon at 230 kPa. 91.1 50 16 36 34 91.1 10 8 -34 32 77.0 10 22 52 26 H,C CH; H,C CH; is shown although other
. . (3) d3-norephedrine (13, 14) 3 or 4-fluoromethcathinone (3-FMC, 4-FMC) (24) mephedrone (4-MMC) conformations are also possible.
Discussion and Results 1551 1371 50 -6 -16 -14 1822 164.0 10 -16 -16 -16 178.2  160.2 10 -8 -12 -10 4-methylmethcathinone enol tautomer
119.1 50 -6 22 22 149.0 10 -16 24 48 145.0 10 -8 22 50 (4-M|V|C) /
. . . . . . . . T . ™ 120.0 50 -6 -14 -40 148.0 10 -18 -32 -50 143.9 10 -16 -36 -48 —_— _ )
In this study, we examine the collision induced dissociation of a class of illicit drugs using the UFSweeper @) normseudosphedrine (15) ethoathinone (£C) 25) d3-mephedrone (4-MMC-43) Ho|+ H,0, CH, MO CH H,0 H
design of collision cell. In a previous part of this study, we compared the spectra with a conventional 1520 1341 50 -6  -16 -8 1781 1600 10 -8 -16  -10 18105 1631 10 32 -6  -10 S
. .. .. . . . . . 115.1 50 -16 -20 -46 132.1 10 -8 -20 -28 147.9 10 -12 -24 -30 N+
linear collision cell that uses collisional cooling with nitrogen and found that spectra were qualitatively and o011 50 16 36  -34 1300 10 8 34 2 1470 10 12 24 48 N * NcH
. . .. . . . ) (5) S-cathi (16) ethylone (MDEC) (26) 4-methyl ethcathi (4-MEC) 3
quantitatively similar. In this experiment, the passage of ions through the UFSweeper™ cell is cooled by e e g e O o X X X
the quadrupole field cooling and argon as the collision gas. e x4 2 taes 10 10 30 b i 12 & a2 o . NH CH,
OH o) O o) (6) pseudoephedrine (17) 4-methoxymethcathinone (PMMC) (27) pentylone (PENT) ch 3 3 H3C
166.1 148.2 15 -12 -16 -6 194.1 175.9 10 -8 -14 -18 236.1 188.0 15 -6 -18 -12 H
115.0 15 -14 -28 -40 160.9 10 -8 -22 -16 218.0 15 -6 -14 -14
N HZ N H2 NH CH3 NG 91.1 15 -12 -34 -34 146.0 10 -8 -32 -48 175.0 15 -10 -22 -32 O \ O
CO (7) d3-pseudoephedrine (18) pyrrolidinopropiophenone (PPP) (28) 3,4-methyl methcathinone (3,4-DMMC) NG
169.1 151.0 15 -12 -16 -46 204.1 105.1 10 -6 -26 -10 192.1 174.0 15 -36 -16 -18 + +
CH CH H,C CH3 CH,CH,CH 115.0 15 -8 -28 -44 132.9 10 -6 -20 -26 159.0 15 -14 -24 -50 +
’ ’ 3 ? ? ’ 91.1 15 -8 -40 -32 98.2 10 -6 -26 -36 158.0 15 -14 -34 -48
Cathine 4-methy| methcathinone Naphyrone (8) methcathinone (MC) (19) methylenedioxypyrrolidinopropiophenone (29) methylenedioxypyrovalerone (MDPV) CHZCHZCH3 CHZCHZCH3
: Cathinone , , ] ] ] _ _ ] ] ] , , ] ] ]
(d-norpseudoephedrine) (4-mephedrone, 4-MMC) (NPV) ot 1431(15(1) 18 12 22 ;g s 194?7.10 18 —162 22 4112 el 132(1) 12 -g 2421 4113 Naohvrone
130.1 10 -14 -34 -26 91.0 10 -12 -46 -30 1350 15 -8 -30 -46 m/z 127 (pN I}’/V) m/z 211
O 0 o) o) (9) methylone (MDMC) (20) Butyl (30) | (PV) ) ) ) ) ) )
e e imoe 10w ag e s o 10 as am g ot e e on a0 Figure 3: Fragmentation of the cathinones proceeds via high and low energy pathways. UFMS analysis
’ NHCH, NHCH,CH, N oo S SN oS SR o as 18 6 A8 8 with multiple collision energies allows complimentary identification of analytes.
(10) d3-methylone (21) d3-butylone (31) naphyrone (NPV)
0 o N |
; H cH cH cH S S wopnowmoowowow mmomowowomom o NOVETAspects
135.0 10 -8 -30 -44 134.1 10 -10 -40 -48 127.1 15 -8 -56 -46 . . ) . . i
4-fluoromethcathinone (4-FMC) (MDMC) (MDEC) (a-PPP) o . : : identification of analytes as there is opportunity for fragments to be derived from mechanisticall
Table 1: Optimised MRM transitions for cathinones and related substances using LCMS-8030 Jiff t oath 'IYh' . , pEI 4 Y il 5 vt thods by hich 4 inst ty
Figure 1: Structures of some cathinones showing different structural chemistries. Q1 and Q3 are prerod bias voltages, dwell is dwell time in milliseconds, iferent pathways. IS outcome 15 e€nabied In muitipie analyte metnods by nigh Speead Instruments

and is particularly suited to the UFMS approach to triple quadrupole mass spectrometry.



