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New Psychoactive Substances (NPS)

In recent years, there has been an unprecedented increase in
the number, types and seizures of chemicals frequently
referred to as new psychoactive substances (NPS).

The constant release of NPS onto the recreational drug
market continues to create challenges for scientists in the
forensic, clinical and toxicology disciplines.
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Categories

Fentanyl Dissociative
derivatives Anaesthetics




5F-MDMB-PINACA
5F-AKB-48
5F-PB-22

New drugs encountered by

Forensic Science Ireland in 2016
(FSI Annual Report 2016)
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Problems

Main problems:

— Absence of chemical and pharmacological information
— Auvailability (online)

— Availability of scientific and patent literature

Forensic Science Laboratories tend to struggle when faced
with the challenge of identifying these NPS.

Most laboratories do not have access to the sophisticated
analytical techniques, such as NMR and HR-MS, required for
the identification of NPS.

Absence of chemical reference standards and searchable drug
reference libraries.



Current attempts for NPS identification

 Examples: The RESPONSE project & WEDINOS
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NGS

These projects provide some important analytical details
about NPS.

However, the aims of these projects are not to provide
extensive chemical data or pharmacological data on NPS.




Our approach:

‘Synthesise, Characterise,
Analyse’

Characterisation




Importance of Organic Synthesis

 Facilitates the unambiguous identification of an unknown
sample through targeted synthesis of all possible isomers.

 Allows synthesis of compounds, which may not be commerically
available.

* Allows for the observation of synthesis related impurities or route
specific by-products.

« Extending the synthesis of a currently emerging psychoactive
substance to a range of analogues and derivatives provides
important proactive analytical data to the forensic, law
enforcement and clinical communities.

* Once synthesised, these compounds may be used for studies
beyond analytical characterisation, such as exploration of
pharmacological, metabolism or toxicological features.



Characterisation

Analytical

Characterisation

Range of analytical techniques utilised to facilitate the
detection, identification and structural elucidation of drugs



Importance of Pharmacological Evaluation

 Evaluation of the molecular mechanism of action

— Technique used: In vitro Monoamine Transporter Assays in rat brain
synaptosomes.

— Information obtained: Information on the re-uptake and releasing
properties of a selected drug at the dopamine transporters,
norepinephrine transporters and serotonin transporters as well as its
selectivity for and potency at each transporter.

e Evaluation of the metabolite profile of NPS
— Technique used: pooled Human Liver Microsomes and LC-MS/MS

— Information obtained: Metabolite profile of a selected drug, which
aids in the identification of NPS in biological matrices.



Synthesis, characterisation and monoamine transporter
activity of the New Psychoactive Substance (NPS)
Mexedrone and differentiation from its N-methoxy positional
isomer, N-methoxymephedrone
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Generic Legislation
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Any substance (not being bupropion) structurally derived from 2-amino-1-

phenyl-1-propanone by modification in any of the following ways:

* By substitution in the phenyl ring to any extent with alkyl, alkenyl, alkynyl,
alkoxy, alkylthio, alkylenedioxy, haloalkyl or halo substituents, whether or
further in the phenyl ring by one or more other univalent substituents.

* By substitution at the 2- or 3- position of the propanone side chain with alkyl
substituents

e By substitution at the nitrogen atom with one or more alkyl or dialkyl groups,
or by inclusion of nitrogen atom in a cyclic structure



Replacement for Mephedrone
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Synthesis of Mexedrone & N-
methoxymephedrone

Mexedrone
e} (0]
Sodium methoxide
Sodium iodide
Cl (@)

(3-chloro-1-(4-methyphenyl)propan-1-one) (3-Methoxy-1-(4-methylphenyl)propan-1-one)

Brz
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Mexedrone

2-Bromo-3-methoxy-1-(4-methyphenyl)propan-1-one

N-methoxymephedrone
0]
Br

N,O-dimethylhydroxylamine. HCI

N,N-diisopropylethylamine

(alpha-bromo-4-methylpropiophenone)
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(N-Methoxymephedrone)
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Characterisation: GC-MS
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Characterisation: LC-MS
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Monoamine Transporter Activity

Pharmacology summary:
* N-Methoxymephedrone showed a transporter-meditated releasing profile
comparable to mephedrone, although much lower in potency.

* By contrast, mexedrone was found to be a weak monoamine transporter
uptake blocker and weak serotonin releasing agent — ‘hybrid’ activity.

* This might explain why this substance received mixed reviews on
psychonaut forums.
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Mexedrone: Conclusion

Chemical profile of mexedrone ascertained.

Pharmacological evaluation of mexedrone concluded it is
much less potent than mephedrone.

Vendor sample found to contain mexedrone.

This was the first study on mexedrone, which reiterates
the continuous need to remain vigilant on the availability
of newly emerging psychoactive substances.



Overall Conclusion

e This approach of combining chemistry with
pharmacology allows for the generation of essential
data and is an effective approach to tackling an
increasingly complex area of investigation where
growing demands are placed on investigators in the
field of NPS.



Overall Conclusion

 This ‘SCA’ approach has been used for several other NPS
including:

4,4-dimethylaminorex 3’,4’-methylenedioxy-4-methylaminorex Diphenidine 2-Methoxydiphenidine
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AB-CHMFUPPYCA 3-Fluorophenmetrazine Mexedrone 4-Fluoromethylphenidate
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