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Detection of NPP and 4-ANPP by GC-MS and UPLC-Q-TOF MS

QIAN Zhenhua, LI Peng
(Institute of Forensic Science, Ministry of Public Security, Beijing 100038, China)

ABSTRACT: Objective To establish two methods by gas chromatography-mass spectrometry (GC-MS) and/or ultra-
performance liquid chromatography-quadrupole time-of-flight-mass spectrometry (UPLC-Q-TOF MS) for determining NPP
(N-Phenethyl-4-piperidinone) and 4-ANPP (4-anilino-N-phenethylpiperidine), both of the precursor chemicals of fentanyl-
Methods The sample was extracted with methanol and formic acid solution, with the supernatant being subjected to GC-
MS and UPLC-Q-TOF MS for analysis- Results The separation of NPP or 4-ANPP was carried out by GC-MS with the
temperature-programmed handling: The NPP was of retention time at 8-49 min, with its characteristic fragment ions at m/
z 112, 84 and 42- The 4-ANPP was of retention time at 12-70 min, with its characteristic fragment ions at m/z 146, 189, 44,
96 and 105- For the UPLC-Q-TOF MS analysis, NPP or 4-ANPP was isolated through the gradient elution- The NPP was of
retention time at 1-633 min, with its characteristic fragment ion peaks appearing at m/z 204-1382 ((M+H]") in the single stage
plus the m/z 186-1275, 146:0966, 134-0965, 130-0651, 112-0755, 105-0701, 103-0544, 77-0384 in the tandem (MS/MS) mode-
The 4-ANPP was of retention time at 3-702 min, with its characteristic fragment ion peaks showing at m/z 281-2009 (M+H]")
in the single stage and m/z 188-1435, 146-0966, 134-0966, 105-0701 in the tandem (MS/MS) mode- Conclusions The method
is simple and rapid, suitable for qualitative analysis of both NPP and 4-ANPP-

KEY WORDS: precursor chemicals; NPP; 4-ANPP; gas chromatography-mass spectrometry (GC-MS); ultra-performance
liquid chromatography-quadrupole time-of-flight-mass spectrometry (UPLC-Q-TOF MS)
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Fig.1 The synthesis of fentanyl analogues with NPP and/or 4-ANPP
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Fig.2 Total ion chromatogram (TIC) (a) and mass spectra (b) of
NPP obtained by gas chromatography—electron ionization-mass
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Fig.4 TIC (@ and mass spectra of NPP obtained by ESI-Q-TOF-MS in the MS1 (b) and MS2 (¢) mode
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Fig.5 TIC (@ and mass spectra of 4-ANPP obtained by ESI-Q-TOF-MS in the MS1 (b) and MS2 (¢) mode
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