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provide reference for the identification and structural analysis of these substances. Methods: Etomidate, metomidate,

propaxate and isopropaxate were analyzed by gas chromatography—quadrupole time—of—flight mass spectrometry
(GC-Q TOF MS) and liquid chromatography high—resolution mass spectrometry (LC—(Q Orbitrap MS) under EI and
ESI positive ionization modes. And the EI-MS and ESI-MS/MS fragmentation patterns of etomidate analogues were
deduced. Results: Etomidate and its analogues had similar fragmentation pathways. In EI-MS mode, the fragmentation
pathway was mainly focused on the breaking of carbon—nitrogen bonds, and the specific fragment ions (m/z 105 and
m/z 77) were formed. In ESI-MS/MS positive ion mode, the fragmentation pathway was mainly focused on the fracture
of carbon—nitrogen bond, resulting in the formation of the characteristic fragment ion with styrene as neutral loss,
Subsequently, the neutral fragments R; and H,O were lost in turn, and the specific fragment ions (m/z 113 and m/z
95) was formed. Moreover, the neutral loss of R; in ESI-MS/MS positive ion mode could more intuitively indicate the
substituents on the parent nucleus and further determine the structure of etomidate and its analogues. Conclusion: The
fragmentation patterns of etomidate and its analogues are helpful to analyze and infer the structure of these substances,
and provide reference for the identification and structural analysis of these substances in forensic laboratory.

Keywords: etomidate analogues; fragmentation patterns; rapid screen; EI-MS; ESI-MS/MS; drug substitutes; new

psychoactive substances
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Fig. 2 EIC chromatogram of etomidate and its analogues by GC-EI
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Tab.1 Main fragment ion of etomidate and its analogues in EI-MS mode
EY i F B[] BT et BB SEE R2E
(' compound ) (retention time )/min  (ion) (chemical formula) (theoretical mass )m/z  ( experimental mass Ym/z (error) x 107
HRFEIKTE ( etomidate ) 8.457 A Ci4H6N20,™ 244.120 6 2441212 -2.46
B CsHo" 105.069 9 105.070 2 -2.86
C CeHs" 77.038 6 77.038 8 -2.60
FEFEIKTE ( metomidate ) 8.112 A Ci3H1aN,0,™ 230.105 0 230.105 7 -3.04
B CsHy" 105.069 9 105.070 1 -1.90
C CeHs" 77.038 6 77.038 9 -3.89
PRIATE ( propoxate ) 8.972 A CisHisN,0,™ 258.136 3 258.1359 1.55
B CsHo" 105.069 9 105.070 1 -1.90
C CeHs" 77.038 6 77.038 8 -2.60
SN (isopropoxate ) 8.574 A CisHisN>0,™ 258.136 3 258.136 6 -1.16
B CsHy* 105.069 9 105.070 1 -1.90
C CeHs" 77.038 6 77.038 8 -2.60
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Fig. 4 The EI-MS fragmentation patterns of etomidate and its analogues (a) and the fragmentation pathway of the ion at m/z 216.089 1 in isopropoxate
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Fig. 5 Extraction ion chromatogram of etomidate and its analogues by LC-Q Orbitrap MS
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Tab.2 Main fragment ion of etomidate and its analogues in ESI-MS/MS mode
&Y L EA s (R] [ [y LN (E] S R
( compound ) ( retention time)/min  (ion ) ( chemical formula)  ( theoretical mass )m/Zz  ( experimental mass Ym/z  (error) x 10
HRFEIKTE ( etomidate ) 11.31 CiaH 17N, 0" 245.128 45 245.127 85 245
A CeHoN,0," 141.065 85 141.055 51 1.91
B C4HsN,0," 113.034 55 113.034 61 -0.53
C CsHo" 105.069 88 105.070 19 -2.95
D C,HaN07 95.023 99 95.024 42 -4.53
SEFEIKTS ( metomidate ) 10.53 Ci3HisN205" 231.112 80 231.112 23 247
A CsH7NL0," 127.050 20 127.050 18 0.16
B C4HsN,0," 113.034 55 113.034 67 -1.06
C CsHy" 105.069 88 105.070 11 -2.19
D C4H3N,0* 95.023 99 95.024 36 -3.89
PAAEE ( propoxate ) 12.28 Ci5H1oN,0," 259.144 10 259.143 55 2.12
A C7H1N,05" 155.081 50 155.081 33 1.10
B C4HsN20," 113.034 55 113.034 71 -1.42
C CsHo" 105.069 88 105.070 13 -2.38
D C4H3N,0* 95.023 99 95.024 36 -3.89
SEPATES ( isopropoxate ) 12.00 CisHoN>0," 259.144 10 259.143 52 2.24
A C7HiiN0," 155.081 50 155.081 28 1.42
B C4HsN,0," 113.034 55 113.034 68 -1.15
C CsHy" 105.069 88 105.070 10 -2.09
D C4H;N,0° 95.023 99 95.024 35 -3.79
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Fig. 7 The ESI-MS fragmentation patterns of etomidate and its analogues
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Fig. 8 TIC chromatograms and mass spectra of suspected sample in electronic cigarette oil
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