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After attending this presentation, attendees will gain an understanding of PV8 metabolism and be 

able to identify unique metabolites that indicate PV8 intake.  

 

Novel psychoactive substances (NPS) are constantly emerging onto the illicit drug market 

making it difficult to identify parent and metabolites new drugs. Recently, PV8 (α-PHpP or 1-

Phenyl-2-(1-pyrrolidinyl)-1-heptanone) was identified for the first time in illegal products 

purchased in Japan in 2013 (Uchiyama et al 2014) and in products analyzed by the Dutch 

Customs Laboratory and State Office of Criminal Investigations Kiel in 2014 (www.designer-

drugs.de). There are no PV8 metabolism studies that are necessary to identify unique markers of 

intake, to tie adverse effects to specific drug intake, and educate the public of the dangers of this 

NPS. The objective was to evaluate in silico metabolism predictions, determine metabolic 

stability with human liver microsome (HLM) incubations, and determine metabolic schemes 

with human hepatocyte incubation and HRMS for the identification and structural elucidation of 

PV8 metabolites.  

 

In silico predictions were executed utilizing MetaSite software (v. 4.2.2, Molecular Discovery, 

Pinner, UK). To determine half-life for selecting hepatocyte incubations, 1 µM drug was 

incubated with pooled HLM and analyzed at 0, 3, 8, 13, 20, 30, 45, and 60 min. Half-life was 

calculated using peak areas in Excel and WebMetaBase software (v.2.0.2. Molecular Discovery). 

For metabolite profiling, 10 µM drug was incubated at 37°C with pooled cryopreserved human 

hepatocytes for up to 2 h. Samples were collected at 0, 30, and 120 min based on HLM half-life. 

Diclofenac was incubated as a control to document hepatocyte viability.  



 

HLM samples were diluted 100-fold with mobile phase A (0.1% formic acid in water), and 

separated on an Accucore C18 column (100 x 2.1 mm, 2.6 µm) within 20 min. Hepatocyte 

samples were diluted 5-fold with mobile phase A, separated on a Synergi 4 Hydro-RP column 

(150 x 2 mm, 80A) within 30 min. All samples were analyzed with a Thermo Scientific Q 

Exactive high-resolution mass spectrometer (HRMS, Thermo Scientific, Fremont, CA). Data 

were acquired full-scan, and with data-dependent mass spectrometry method. Analysis of 

hepatocyte samples also utilized an inclusion list of predicted metabolite masses generated by the 

in silico MetaSite software. Additionally, hepatocyte samples also were acquired with an all-ion-

fragmentation mass spectrometry method to identify potential unexpected metabolites. Scans 

were thoroughly data mined with different data processing algorithms and analyzed in 

WebMetaBase.     

 

PV8 exhibited a relatively short 28 min half-life, with an intrinsic 24-µL/min*mg clearance. This 

compound is predicted to be an intermediate-clearance drug with an estimated human 23.0-

mL/min/kg hepatic clearance. Metabolic pathways included: iminium formation, aliphatic 

hydroxylation, ketone formation, N-dealkylation, N-dealkylation and ketone reduction, and 

aliphatic hydroxylation and glucuronidation. Several pathways were not predicted in silico 

including aliphatic di-hydroxylation and ketone reduction. The top 3 metabolites generated in 

silico were hydroxylated metabolites (aliphatic and aromatic). The top 3 metabolic pathways 

with hepatocytes were: di-hydroxylation, ketone reduction, and hydroxylation.    

 

For the first time, PV8 metabolites were identified and structurally elucidated by HRMS. These 

metabolites serve as PV8 intake markers in biological samples to assist forensic and clinical 

investigators. This presentation will impact the clinical and forensic toxicology communities by 

providing a means to document PV8 intake.    
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