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.�� ,GHQWL¿FDWLRQ�RI�6\QWKHWLF�&DWKLQRQHV�)URP�(OHFWURQ�,PSDFW�0DVV�6SHFWUD

Rebecca J. Ponsini, MS*, 12443 Gardner Lane, Greensboro, MD 21639; and Sarah Kerrigan, PhD, Sam Houston State University, 1003 
Bowers Boulevard, SHSU Box 2525, Huntsville, TX 77341

After attending this presentation, attendees will be able to describe characteristic fragmentation pathways for existing synthetic 

cathinones and predict new fragments for novel analogs as they arise. 

This presentation will impact the forensic science community by highlighting the importance of mass spectral properties, the 

VSHFL¿FLW\�RI�LRQ�VHOHFWLRQ�GXULQJ�DQDO\VLV��DQG�WKH�SUDFWLFDO�OLPLWDWLRQV�DVVRFLDWHG�ZLWK�VRPH�GUXJV�ZLWKLQ�WKLV�FODVV�
The popularity of synthetic cathinones and the diverse number of drugs within this relatively new class has increased considerably 

LQ�UHFHQW�\HDUV���*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06��LV�VWLOO�WKH�PRVW�ZLGHO\�XVHG�WHFKQLTXH�LQ�URXWLQH�IRUHQVLF�WR[LFRORJ\�
LQYHVWLJDWLRQV���'XH�WR�WKH�SUROLIHUDWLRQ�RI�VWUXFWXUDO�DQDORJV�DQG�OLPLWHG�FURVV�UHDFWLYLW\�WRZDUG�WKH�HQWLUH�FODVV�RI�GUXJV��FKURPDWRJUDSKLF�
based screening is of great importance for the synthetic cathinones.  Chromatographic separation of analytes can be readily achieved 

XVLQJ�PXOWL�FRPSRQHQW�PL[WXUHV��KRZHYHU�� WKH�(OHFWURQ� ,PSDFW� �(,��PDVV� VSHFWUDO�SURSHUWLHV�RI� VRPH�RI� WKH� IRUHQVLFDOO\� LPSRUWDQW�
synthetic cathinones can present a challenge due to the limited number of diagnostic ions. 

The characteristic fragmentation pathways synthetic cathinones are described and discussed for nineteen secondary and tertiary 

DPLQHV� ZLWKLQ� WKLV� FODVV�� � 7KHVH� LQFOXGH� EXSKHGURQH�� HWKFDWKLQRQH�� PHWKFDWKLQRQH�� SHQWHGURQH�� ��(0&�� ��0(&�� ÀHSKHGURQH��
PHSKHGURQH��PHWKHGURQH��Į�393��03%3��QDSK\URQH��S\URYDOHURQH��EXWO\RQH��HWK\ORQH��PHWK\ORQH��SHQW\ORQH��0'3%3��DQG�0'39���
$OWKRXJK�SURWRQDWHG�PROHFXODU�LRQV�DUH�UHDGLO\�REVHUYHG�XVLQJ�K\SKHQDWHG�(OHFWURVSUD\�,RQL]DWLRQ��(6,��WHFKQLTXHV��SDUHQW�LRQV�DUH�
KDUG�WR�REWDLQ�XVLQJ�(,�*&�06���0ROHFXODU�LRQV�ZKHQ�WKH\�DUH�SUHVHQW�DUH�RGG��GXH�WR�WKH�³QLWURJHQ�UXOH�´��7KH�PDVV�VSHFWUD�RI�V\QWKHWLF�
cathinones are dominated by two characteristic cleavages to form iminium and acylium ions that are associated with the side chain and 

WKH�FRUH�EHQ]HQH�ULQJ��ZKLFK�LV�RIWHQ�VXEVWLWXWHG����7KH�SUHVHQFH�RI�WKH�FDUERQ\O�ERQG�RQ�WKH�Į�FDUERQ�DQG�WKH�ORQH�SDLU�RI�HOHFWURQV�RQ�
WKH�R[\JHQ�RI�WKH�NHWRQH�PRLHW\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�(,�LRQL]DWLRQ���,Q�DGGLWLRQ�WR�WKH�UDWLRQDOL]DWLRQ�RI�QRQ�GHULYDWL]HG�FDWKLQRQHV��
acylation, silylation, and two-step reductive silylation and reductive acylation methods will also be presented and discussed in terms 

of their mass spectral properties.  Although fragmentation is largely predictable, it presents some practical limitations in terms of the 

VSHFL¿FLW\�RI�VRPH�GLDJQRVWLF�LRQV��QHFHVVLWDWLQJ�FDUHIXO�DWWHQWLRQ�WR�FKURPDWRJUDSKLF�VHSDUDWLRQ�DQG�LGHQWL¿FDWLRQ�FULWHULD��

Cathinones, Mass Spectra, Electron Impact


