Studies on the metabolism of the new pyrrolidino-propiophenone designer drugs MPPP and MDPPP
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Background: 4'-Methyl-alpha-pyrrolidinopropiophenone (MPPP) and 3',4'-methylenedioxy-alpha-pyrro​li​dino​propiophenone (MDPPP) are new designer drugs which have appeared on the illicit drug market. In the meantime, both were scheduled in the German Act of Controlled Substances. The aim of our study was to identify their metabolites in rat urine by GC-MS techniques.

Methods: MPPP or MDPPP (4 mg/kg body mass) were given to male Wistar rats by gastric intubation and urine was collected over 24 hours. The metabolites were isolated either after enzymatic cleavage of conjugates or directly by solid phase extraction (HCX). The metabolites (either underivatized or trifluoroacetylated) were separated and identified by GC–MS in the EI and PCI mode. 

Results: The following main metabolites could be identified in the urine extracts after enzymatic hydrolysis: 4'-carboxy-alpha-pyrrolidinopropiophenone, 2''-oxo-4'-methyl-alpha-pyrrolidino​propio​phenone as metabolites of MPPP and 4'-hydroxy-3'-methoxy-alpha-pyrro​li​dino​propiophenone, its isomer 3'-hydroxy-4'-methoxy-alpha-pyrro​li​dino​propiophenone, 2''-oxo-3',4'-methylenedioxy-alpha-pyrro​li​dino​propiophenone and 2''-oxo-4'-hydroxy-3'-methoxy-alpha-pyrro​li​dino​propiophenone as metabolites of MDPPP. All metabolites could also be detected to a less extent in the native urine extracts.

Conclusions: From these results, the following metabolic pathways could be concluded: MPPP undergoes complete oxidation of the tolyl methyl group to the corresponding carboxy compound or hydroxylation of the pyrrolidine ring followed by dehydrogenation to the corresponding lactam. The carboxy group was found to be partly conjugated. MDPPP undergoes demethylenation and subsequent methylation of one of the resulting hydroxy groups and/or hydroxylation of the pyrrolidine ring followed by dehydrogenation to the corresponding lactam. The hydroxy groups were found to be partly conjugated.
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