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Abstract 

This work examines the organic impurity profiles of 3,4-methylenedioxymethamphetamine 

(MDMA) and its analogue methylone that were synthesised from uncontrolled ‘pre-precursors’. 

Methylone was synthesised from catechol by one synthetic route. Safrole was synthesised from 

catechol by two synthetic routes (Routes 1 and 2) and from eugenol by one synthetic route 

(Route 3). MDMA was synthesised from catechol- and eugenol-derived safrole via two routes 

(Routes A and B), which resulted in the synthesis of MDMA from catechol via four routes (Routes 

1A, 1B, 2A and 2B) and from eugenol via two routes (Routes 3A and 3B). 

Five organic impurities were identified in methylone, and fourteen organic impurities were 

identified in the three intermediate compounds. Neither the catechol precursor nor the 1,3-

benzodioxole intermediate could be identified based on the impurities detected in methylone 

using standard techniques, which demonstrated limitations in the determination of the 

precursor chemical and synthetic pathways used.  

Eight organic impurities were identified in safrole synthesised from catechol via Routes 1 and 2, 

and seven organic impurities in safrole synthesised from eugenol via Route 3. Importantly, nine 

impurities had not previously been reported in literature. Seven, four and seven route specific 

impurities were identified in safrole from Routes 1, 2 and 3, respectively. The route specific 

impurities indicated both the use of the ‘pre-precursors’ catechol and eugenol, and the route 

used to synthesise safrole from the respective ‘pre-precursor’.  

Thirteen organic impurities were identified in MDMA synthesised by Route 1A, ten organic 

impurities in MDMA from Route 1B, twelve organic impurities in MDMA from Routes 2A and 2B, 

and eleven organic impurities in MDMA from Routes 3A and 3B.  Importantly, thirteen impurities 

had not previously been reported in literature. Six impurities in MDMA from Route 1A, four 

impurities in MDMA from Routes 1B, 2A, and 2B, and three impurities in MDMA from Routes 3A 

and 3B were considered specific to the use of catechol- or eugenol-derived safrole. 

The route specific impurities identified in MDMA indicated that the ‘pre-precursors’ catechol 

and eugenol were used in the respective synthetic pathways. The route specific impurities 

identified in MDMA also indicated the route used to synthesise safrole from the respective ‘pre-

precursor’, and the route used to synthesise MDMA from the safrole intermediate. Thus, the 

use of the ‘pre-precursors’ catechol and eugenol, and the synthetic routes that were used in its 

preparation, could be ascertained by the organic impurity profiling of MDMA under the 

conditions used here. 
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