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K54 4-Methoxy-A-PVP:  In Silico Metabolite Prediction, Assessment of Metabolic 
6WDELOLW\� :LWK� +XPDQ� /LYHU� 0LFURVRPHV�� DQG� 0HWDEROLWH� ,GHQWL¿FDWLRQ� $IWHU�
Human Hepatocyte Incubation With High Resolution-Mass Spectrometry
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After attending this presentation, attendees will better understand different approaches of investigating metabolic pathways and of 
VHOHFWLQJ�SRWHQWLDO���PHWKR[\�D�393�PHWDEROLWHV�WR�EH�WDUJHWHG�LQ�KXPDQ�VSHFLPHQV�

7KLV�SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ� WKH�DSSOLFDELOLW\�RI�XWLOL]LQJ� in silico software 
predictions and in vitro�PHWDEROLVP�H[SHULPHQWV�WR�HOXFLGDWH�WKH�PHWDEROLF�SUR¿OHV�RI�WKHVH�HPHUJLQJ�QRYHO�SV\FKRDFWLYH�VXEVWDQFHV�

Introduction:��6\QWKHWLF�FDWKLQRQHV�HPHUJHG�RQ�WKH�GHVLJQHU�GUXJ�PDUNHW�DV�SRSXODU�³OHJDO´�DOWHUQDWLYHV�WR�LOOLFLW�GUXJV�GXULQJ�WKH�
ODWH�����V�DQG�DUH�PDUNHWHG�DV�³OHJDO�KLJKV´�QRW�IRU�KXPDQ�FRQVXPSWLRQ�WR�DYRLG�UHJXODWLRQ���7KHVH�QRYHO�SV\FKRDFWLYH�VXEVWDQFHV�DUH�
continuously developed to circumvent legislative and regulatory efforts.  As such, limited pharmacological and toxicological information 
LV�DYDLODEOH���5HFHQWO\����PHWKR[\�Į�393�ZDV�LGHQWL¿HG�IRU�WKH�¿UVW�WLPH�LQ�LOOHJDO�SURGXFWV�SXUFKDVHG�LQ�-DSDQ�LQ������1  No metabolism 
VWXGLHV�KDYH�EHHQ�SHUIRUPHG�RQ�WKLV�FRPSRXQG���&RPSOHWH�PHWDEROLF�SUR¿OHV�DUH�QHHGHG�IRU�WKHVH�QRYHO�SV\FKRDFWLYH�VXEVWDQFHV�WR�
HQDEOH�LGHQWL¿FDWLRQ�RI�WKHLU�LQWDNH�DQG�WR�OLQN�DGYHUVH�HIIHFWV�DQG�HGXFDWH�WKH�SXEOLF�DERXW�WKH�GDQJHUV�RI�WKHVH�³GHVLJQHU�GUXJV�´�

Objectives:  To evaluate in silico�PHWDEROLVP�SUHGLFWLRQV��SHUIRUP�PHWDEROLF�VWDELOLW\�DVVHVVPHQW�ZLWK�+XPDQ�/LYHU�0LFURVRPHV�
�+/0���DQG�WR�LGHQWLI\�PHWDEROLWHV�DIWHU�KXPDQ�KHSDWRF\WH�LQFXEDWLRQ�ZLWK�+LJK�5HVROXWLRQ�0DVV�6SHFWURPHWU\��+506��IRU���PHWKR[\�
Į�393�

0HWKRGV�� � In silico�SUHGLFWLRQV�ZHUH�SHUIRUPHG�ZLWK�0HWD6LWH�VRIWZDUH��ZKLFK�SUHGLFWV�PHWDEROLWHV�EDVHG�RQ�HQ]\PH�VXEVWUDWH�
UHFRJQLWLRQ�DQG�VLWH�UHDFWLYLW\�RI�WKH�PROHFXOH���7R�LQYHVWLJDWH�WKH�NLQHWLFV�RI���PHWKR[\�Į�393����0�GUXJ�ZDV�LQFXEDWHG�ZLWK����GRQRU�
SRROHG�KXPDQ�OLYHU�PLFURVRPHV�DW��������������������������DQG���PLQ���)RU�WKH�KXPDQ�KHSDWRF\WH�H[SHULPHQWV�����0�GUXJ�ZDV�LQFXEDWHG�
DW����&�ZLWK�SRROHG�FU\RSUHVHUYHG�KXPDQ�KHSDWRF\WHV�DW�������DQG��K�EDVHG�RQ�+/0�KDOI�OLIH�� �'LFORIHQDF�DOVR�ZDV�LQFXEDWHG�DV�D�
FRQWURO�IRU�KXPDQ�KHSDWRF\WH�IXQFWLRQDO�YLDELOLW\���&KURPDWRJUDSKLF�VHSDUDWLRQ�RI�+/0�VDPSOHV��GLOXWHG�������ZLWK�PRELOH�SKDVH�$�
(0.1% formic acid in water), was achieved with an Accucore™ C18 column (2.6µm, 100mm x 2.1mm) with mobile phase A and B (0.1% 
IRUPLF�DFLG�LQ�DFHWRQLWULOH��ZLWKLQ���PLQ���+HSDWRF\WH�VDPSOHV�ZHUH�GLOXWHG�����ZLWK�PRELOH�SKDVH�$��DQG�VHSDUDWHG�XWLOL]LQJ�D�6\QHUJL���
+\GUR�53�FROXPQ����$�����PP�[��PP��ZLWKLQ���PLQ���'DWD�IURP�+/0�DQG�KXPDQ�KHSDWRF\WH�VDPSOHV�ZHUH�FROOHFWHG�ZLWK�D�7KHUPR�
6FLHQWL¿F™ QExactive™�KLJK�UHVROXWLRQ�PDVV�VSHFWURPHWHU��DQG�DQDO\]HG�E\�:HE0HWDEDVH�VRIWZDUH�DVVLVWHG�GDWD�PLQLQJ���+/0�DQG�
hepatocyte data were acquired using a high-resolution, full-scan, data-dependent mass spectrometry method.  In addition, hepatocytes 
ZHUH�DFTXLUHG�ZLWK�DQG�ZLWKRXW�DQ�LQFOXVLRQ�OLVW�RI�SUHGLFWHG�PHWDEROLWHV�JHQHUDWHG�E\�0HWD6LWH��DQG�ZLWK�DQ�$OO�,RQ�)UDJPHQWDWLRQ�
(AIF) mass spectrometry method to identify potential unexpected metabolites.  Scans were thoroughly data mined with different data 
SURFHVVLQJ�DOJRULWKPV�XWLOL]LQJ�:HE0HWDEDVH�

Results:� ���PHWKR[\�Į�393�H[KLELWHG�D� ORQJ�KDOI�OLIH�RI�����PLQ� LQ�+/0��ZLWK�DQ� LQWULQVLF�FOHDUDQFH�RI�����/�PLQ�[�PJ�� � ,Q�
DGGLWLRQ��WKLV�FRPSRXQG�LV�SUHGLFWHG�WR�EH�D�ORZ�FOHDUDQFH�GUXJ�ZLWK�DQ�HVWLPDWHG�KXPDQ�KHSDWLF�FOHDUDQFH�RI����P/�PLQ�NJ���%DVHG�
on the structure of this synthetic cathinone and the results obtained, the following biotransformations were proposed:  O-demethylation, 
DOLSKDWLF�ULQJ�K\GUR[\ODWLRQ��NHWRQH�UHGXFWLRQ��LPLQLXP�IRUPDWLRQ��S\UUROLGLQH�ULQJ�K\GUR[\ODWLRQ�IROORZHG�E\�GHK\GURJHQDWLRQ�RI�WKH�
corresponding lactam, pyrrolidine ring opening followed by oxidation to carboxylic acid, iminium formation and aliphatic hydroxylation, 
GLK\GUR[\ODWLRQ��NHWRQH�UHGXFWLRQ�DQG�2�GHPHWK\ODWLRQ��DQG�NHWRQH�UHGXFWLRQ�DQG�K\GUR[\ODWLRQ���7KH�PRVW�GRPLQDQW�PHWDEROLWH�LQ�WKH�
+/0�DQG�KXPDQ�KHSDWRF\WH�VDPSOHV�ZDV���K\GUR[\�Į�393��DOVR�SUHGLFWHG�in silico.

Conclusions:��7KHVH�DUH�WKH�¿UVW�GDWD�LGHQWLI\LQJ���PHWKR[\�Į�393�PHWDEROLWHV�WKDW�FRXOG�GRFXPHQW�GUXJ�LQWDNH�IRU�IRUHQVLF�DQG�
FOLQLFDO�LQYHVWLJDWLRQV���,W�LV�QHFHVVDU\�WR�HOXFLGDWH�WKH�PHWDEROLF�SDWKZD\V�RI�WKHVH�QHZ�SV\FKRDFWLYH�VXEVWDQFHV�WR�HQDEOH�OLQNDJH�WR�
DGYHUVH�HIIHFWV�DQG�GRFXPHQW���K\GUR[\�Į�393�LQWDNH���7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ�
WKH�DSSOLFDELOLW\�RI�XWLOL]LQJ�in silico software predictions, and in vitro�PHWDEROLVP�H[SHULPHQWV�WR�HOXFLGDWH�WKH�PHWDEROLF�SUR¿OHV�RI�
these emerging novel psychoactive substances.
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