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Abstract: To investigate the metabolites of a new synthetic cannabinoid 3, 3-dimethyl-2- [1- (4-cyanobutyl)
indazole-3-formamimino]methyl butyrate (4CN-MDMB-BUTINACA) in vitro, a human liver microsome incuba-
tion model was established to analyze the metabolic biotransformation of synthetic cannabinoids using ultra-high
performance liquid chromatography coupled to quadrupole-orbitrap high-resolution mass spectrometry. Nontarget
metabolomic results showed that the metabolites of 4CN-MDMB-BUTINACA included hydroxylation, ester hydro-
lysis, ester hydrolysis with hydroxylation reaction, pentane oxidation and ester hydrolysis with pentane oxidation
reaction, among which M 1-a, M2 and M4 were potential metabolic markers. The research results provide a theoretical
basis and technical support for the biomonitoring and metabolic characterisation of the cannabinoid 4CN-MDMB-
BUTINACA.
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Figure 1 Chemical structure of 3,3-dimethyl-2-[1-(4-cyanobutyl)
indazole-3-formamimino]methyl butyrate (4CN-MDMB-BUTINACA)
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Figure 2 Mass spectra of 4CN-MDMB-BUTINACA
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Figure 3 Fragmentation pathways in EI-MS of 4CN-MDMB-BUTINACA
Table 1 Metabolites of 4CN-MDMB-BUTINACA in human liver microsomes
. ly [M+H]"/(m/z) Error .
Class Metabolic method ¢ - - - Characteristic fragment
/min  Theoretical quality ~ Accurate quality /ppm
4CN-MDMB- - 8.48 371.207 77 371.207 70 -1.89 339.181 52,311.186 58, 226.097 47, 145.039 55
BUTINACA
Ml-a Hydroxylation 7.38 387.202 68 387.202 36 -4.31 355.176 36, 327.181 52, 297.170 96, 226.097 46
MI1-b Hydroxylation 8.01 387.202 68 387.202 51 -4.39 355.176 48, 327.181 55, 242.092 38, 145.039 69
M2 Ester hydrolysis 7.55 357.192 12 357.192 08 -0.01 311.186 55, 226.097 46, 145.039 54
M3-a Ester hydrolysis with 6.63 373.187 03 373.187 08 -1.34 327.181 15,297.171 05, 226.097 52
hydroxylation reaction
M3-b Ester hydrolysis with 6.96 373.187 03 373.186 89 -3.75 355.175 72, 327.181 27, 242.092 16, 145.039 72
hydroxylation reaction
M4 Pentane oxidation 7.20 401.181 95 401.181 92 -0.75 369.155 82, 341.160 77, 226.097 46
M5 Ester hydrolysis with 6.67 387.166 30 387.166 36 -1.55 369.192 05, 226.097 46, 145.039 46

pentane oxidation reaction
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Figure 4 Combined extracted ion chromatograms of 4CN-MDMB-BUTINACA metabolites (M1-M5)
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Figure 5 Mass spectrum of main metabolites (M1-a, M1-b, M2, M3-a, M3-b, M4, and M5) of 4CN-MDMB-BUTINACA. A: Hydroxyla-
tion; B: Hydroxylation; C: Ester hydrolysis; D: Ester hydrolysis with hydroxylation reaction; E: Ester hydrolysis with hydroxylation reac-

tion; F: Oxidation of pentane to valproic acid; G: Ester hydrolysis with oxidation of pentane to valproic acid reaction
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Figure 6 Metabolic pathway of 4CN-MDMB-BUTINACA in human liver microsomes
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