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Introduction

New psychoactive substances (NPS) have become a substantial part
of the drug market for many years now. They are mainly distributed via
online shops on the Internet in form of products like herbal blends,
bath salts, and e-liquids or in pure form (called research chemicals).
The German law on new psychoactive substances (NpSG), which
came into force on 26th November 2016, controls two substance
groups of NPS defined by their chemical structure. Since the end of
November, trading with synthetic cannabinoids and substances
derived from 2-phenethylamine is punishable by this new law. In the
frame of the EU-project ‘SPICE Profiling’ which covers a systematic
monitoring of the online market, the products mentioned above were
bought and analyzed. The aim was to investigate the influence of the
NpSG on the online market, especially referring to the offer of NPS
covered by the NpSG and new NPS which are currently not covered.

Definition of synthetic cannabinoids in the NpSG[1]

Method

• Buying herbal blends, e-liquids, research chemicals 
and bath salts via internet shops

• Fast extraction with methanol, ethanol or n-hexane

• GC-EI-MS analysis

GC-System: 
Carrier gas: 
Column: 

Oven Temp.:

MS-System:
Software:

Agilent Technologies 6890N
Helium
HP-5-MS capillary 
(30 m × 0.25 mm I.D., 0.25 μm 
film thickness)
Initially 100°C for 3 min,
ramped to 310°C at 30°C/min, 
310°C for 10 min
Agilent Technologies MSD 5973
MSD Chemstation D.03.00.611

• Comparison of MS spectra with different MS libraries

• In-house library of synthetic cannabinoids, 
Cayman Spectral Library and 
SWGDRUG Mass Spectral Library

• Identification of the compound by matching a 
library entry 

• Exact mass
molecular formula

• Structural information
double bond equivalents 

• Isolation of pure 
substance

reference substance 
for NMR

• Interatomic interactions
additional structural 

information

• No match with 
MS-library

Structure
elucidation 

Number of monitored products

Sept 2016 – Jul 2017:
Total: 322

E-Liquids: 16
‘Legal hash’: 13

Herbal blends: 293

Sept 2016 – Nov 2016:
Total: 68

E-Liquids: 0
‘Legal hash’: 2

Herbal blends: 66

Dec 2016 –Jul 2017:
Total: 254

E-Liquids: 16
‘Legal hash’: 11

Herbal blends: 227

HRMS-analysis (ToF) Flash chromatography NMR

Completed 
structure

elucidation 
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Fig. 1 shows the relative distribution of the monitored products divided into two
periods: before and after the entry into force of the NpSG in November 2016. While
66% of the analyzed products before the NpSG contained NPS covered by the law,
the proportion decreased to 19% afterwards. As depicted in Fig. 2, Cumyl-4CN-
BINACA was the most prevalent substance covered by the NpSG in the cases that
occurred after the law came into force. Only about 24% of all products bought before
the NpSG contained narcotic drugs. Furthermore, in 10% of the analyzed products no
substance was found. Since the law came into force the proportion of narcotics
increased up to 47%. 28% of the products ordered since December contained
compounds not covered by the NpSG, mainly represented by Cumyl-PEGACLONE, a
new synthetic cannabinoid with a γ-carboline core structure.

Results

Discussion

Fig. 1: Relative distribution of ordered products from September 2016 to July 2017 divided
into two parts: before and after entry into force of the NpSG.

Fig. 2: Heatmap showing the distribution of the substances found during the monitoring on a monthly basis.

Conclusion

Several interesting aspects emerged during the period of investigation.
While the proportion of narcotics nearly doubled after the entry into force
of the NpSG, especially the seven narcotics listed in the head of Fig. 2
are eye-catching. These had become almost irrelevant in monitored
products bought in the last two to three years. Due to the banning of
most of the NPS by means of the NpSG, some shop owners obviously
decided to sell narcotics instead.
Additionally, right after the NpSG came into force, shops distributed
products containing compounds like MDMB-CHMCZCA or Cumyl-
PEGACLONE, substances with core structures not covered by the
NpSG. Due to the latest change of the German narcotics law on 21th July
2017 MDMB-CHMCZCA is prohibited. However, derivatives of this
compound are not yet covered. At the moment, Cumyl-PEGACLONE is
dominating the market. About 25% of the products bought between
December and July 2017, shortly after the entry into force of the NpSG,
contained Cumyl-PEGACLONE as active ingredient.
As the impact of the NpSG on the drug supply side seems to be
restricted to a shift in the offered substance spectrum, the positive
impact of the new law might be reduced to the users recognizing these
substances as prohibited and therefore potentially dangerous drugs.

Since the legal force of the NpSG, vendors have
been selling products mostly containing narcotics
or NPS not covered by the law due to their core
structures (like Cumyl-PEGACLONE). It is very
likely that this synthetic cannabinoid was
specifically selected for the German market.
Despite of the NpSG the offer in the internet is still
huge. The product monitoring has to be continued
and the NpSG should be extended by adding
further core structures like carbazoles and
carbolines.
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Core 
structures

A synthetic cannabinoid is defined as any chemical compound which
consists of a structure made up of a core structure, a bridge (linker), a
residual group and a side chain.

Bridge (linker)

Residual group

Side chain

Consisting of a
combination of the
elements C, H, N, O, S, F,
Cl, Br and/or I including
various organic residuals.
Maximum molecule mass
400 amu.
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R1= core structure
R2= residual group
R3= other group
R4= other group
X = N, O, S

heterocycle

X
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Nearly any kind of
hydrocarbon chain
including O and S in
chain. Direct chain length
including heteroatoms 3
to 7 atoms. Also ring
systems dircectly coupled
or linked to alkyl bridges.
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Cumyl-PEGACLONE
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Fig. 3: Several selected molecule structures of substances found during the monitoring.

Cumyl-5F-P7AICACumyl-4CN-BINACAMDMB-CHMICA5F-ADB

Narcotic
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[1] Gesetz zur Bekämpfung der Verbreitung
neuer psychoaktiver Stoffe. Neue-
psychoaktive-Stoffe-Gesetz (NpSG).
https://www.gesetze-im-internet.de/npsg/
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