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S1. Additional analytical techniques (SCL, Customs laboratory,  France)
Gas Chromatography - Mass Spectrometry (GC-MS) 
For GC-MS analysis, 2 mg of powder placed in a glass vial was dissolved in 1.5 ml of CH2Cl2 and methanol (50:50, v:v). The solution was homogenized for 1 minute with a vortex mixer. One µL of sample was injected on an Agilent 6890N GC system coupled to a 5975B mass detector operated by MSD Chemstation software. A 20 m x 0.18 mm i.d. x 0.18 µm Agilent HP-5-MS column was used. Split (20:1) injections were performed automatically at an injection temperature of 280 °C, with helium as a carrier gas at constant flow rate of 0.3 mL/min. The initial temperature was 100 °C, followed by an increase of 40 °C/min up to a maximum of 320 °C, which was held for 5.5 min. Transfer line temperature and ion source temperature were set to 300 and 230 °C, respectively. The MS quadrupole temperature was set to 150 °C and an ionization energy of 70 eV was used. The mass spectrometer operated in SCAN-mode in the range 33 to 550 Da. 
Liquid Chromatography Coupled to Time-of-Flight Mass Spectrometry (LC-QTOF-MS)
One mg of powder was dissolved in 1 ml of water and acetonitrile (50:50, v:v) in a 2 ml glass vial to analyze using LC-QTOF-MS and the resulting solution was homogenized with a vortex mixer and then diluted to 1 μg/ml in water. The chromatographic separation was performed using a Bruker Elute LC system equipped with a Thermo Acclaim C18-column (2.2 µm, 2.1 x 100 mm) and a pre-column (Waters Acquity BEH C18), maintained at 30 °C. The solvents used were solvent A (100 ml of methanol and 900 ml of water with 100 µl of formic acid and 315 mg of ammonium formate) and solvent B (1 L of methanol with 100 µl of formic acid and 315 mg of ammonium formate). The solvent program started with 99% of solvent A for 1 min at a flow of 0.2 ml/min, followed by a decrease of the percentage of solvent A to reach 61% at 3 min. The percentage of solvent A was then decreased again to reach 0.1% after 14 min at a flow of 0.4 ml/min. It was held for 2 min and followed by a ramp to return at 99% of solvent A at 16.1 min, held for 2.9 min. The flow was then raised to 0.2 ml/min during 0.1 min and held for 0.9 min. The high-resolution mass spectrometry (HRMS) system used was an Impact II QTOF with an electrospray ionization (ESI positive ionization) source and running with the Compass software, both from Bruker. As a result, a TOF-MS full scan was obtained, combined with a data dependent acquisition of product ion spectra. 
Fourier transform infrared spectroscopy (FTIR) 
FTIR analysis was performed directly on the powder, using an Alpha-FTIR instrument from Bruker, equipped with an attenuated total reflection (ATR) unit. A series of 24 scans were recorded with a resolution of 2.04 cm-1in the spectral range from 599-3497 cm-1. 
Raman spectroscopy
 The Raman spectrum was acquired with a handheld RSQ Rigaku with an excitation laser at 1064 nm and a spectral range between 94.1 - 2460.7cm-1.

S2. Gas chromatography - mass spectrometry (GC-MS) (SCL data processed by JRC)  [image: ]


S3. Liquid chromatography coupled to time-of-flight mass spectrometry (LC-QTOF-MS)                       
(SCL data processed by JRC)  
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S4. Fourier-transfer infrared spectroscopy (SCL data processed by JRC)  
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S5. Raman spectroscopy (SCL data processed by JRC)  
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S6. Low Field nuclear magnetic resonance (LF-NMR) correlation spectroscopy (COSY)                                      (SCL data processed by JRC)  
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S7. Low Field nuclear magnetic resonance (LF-NMR) total correlation spectroscopy (TOCSY)                 	    (SCL data processed by JRC)  
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S8. High field nuclear magnetic resonance spectroscopy (HF-NMR) – DMSO-d6   (JRC)
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S9. High field nuclear magnetic resonance (HF-NMR) - CDCl3 (JRC)
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Overall conclusion NMR analyses: 
The NMR analyses in CDCl3 are consistent with the chemical structure previously identified through NMR analyses in DMSO-d6 (S7). 
The presence of triethylamine is observable in NMR spectra recorded in both deuterated solvents. The intensities measured in the proton NMR spectra for both DMSO-d6 and CDCl3 indicate a molar proportion of about 10% of triethylamine in the sample (corresponding to 2.4% w/w).


























S10. “5CP” product information
The following information was found on an NPS vendor web site (https://gr8researchchemicals-eu.com/), which has been dismissed in the meantime.
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S11. High performance liquid chromatography coupled to diode-array detection (HPLC-DAD)                   (Ghent University, Belgium)
Method
A total of 1 µg of either CH-FUBBMPDORA or seized sample (volume 50 µL) was injected into the system. Reversed-phase separation was performed on a Nexera XR UHPLC system from Shimadzu (Kyoto, Japan), using a Merck Purospher® Star RP-8 endcapped column (5 µM, 125 mm x 4.6 mm) with a Merck Purospher® Star RP-8 endcapped guard column (5 µM, 4 mm x 4 mm). Settings were as previously published in Blanckaert et al[1]. The mobile phase consisted of methanol-water containing 150 mM phosphate buffer (pH 2.3), following a gradient of 5:95 to 95:5 (v/v) within 30 min. A photodiode array detector (SPD-M40, Shimadzu) was used to monitor a wavelength from 220 to 350 nM with a slit of 1 nm, a spectral bandwidth of 1 nm and a spectral interval of 200 ms. The selected wavelength used to display the chromatographic trace spectrum was 230 nm.  





















Results 
CH-FUBBMPDORA 
Chromatogram
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DAD spectrum
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Seized powder
Chromatogram
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DAD spectrum
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S12. Gas chromatography – mass spectrometry (GC-MS) (Ghent University, Belgium)
Method
GC-MS analyses were performed on both the CH-FUBBMPDORA reference standard and the seized sample, as described before[1]. One µL of sample (1 mg/mL) was injected on an Agilent 7890A GC system (column: 30 m x 0.25 mm i.d. x 0.25 µm Agilent HP-5-MS) coupled to a 5975 XL mass-selective detector operated by MSD Chemstation software. Splitless injections were performed automatically at an injection temperature of 250 °C and purge time of 1 minute, with helium as a carrier gas at constant flow rate of 1 mL/min. The temperature program started at 80 °C for 1 min. The temperature was then raised by 20 °C/min to 200 °C, followed by an increase at 4 °C/min to 260 °C and then by 30 °C/min to 300 °C, which was then held for an additional 8 minutes. The transfer line temperature and the ion source temperature were set at 300 °C and 230 °C, respectively. MS quadrupole temperature was set at 150 °C and an ionization energy of 70 eV was used. The mass spectrometer operated in SCAN-mode (scanning range 50 to 700 Da). 






















Results
CH-FUBBMPDORA 
Chromatogram 
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GC-MS spectrum
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Note: the GC-MS spectrum is in line with data published by the CFSRE[2] and the National Forensic Laboratory of Slovenia[3].








Seized powder
Chromatogram

[image: Afbeelding met tekst, schermopname, lijn, Lettertype

Automatisch gegenereerde beschrijving]
GC-MS spectrum
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S13. Liquid chromatography coupled to time-of-flight mass spectrometry (LC-QTOF-MS)                            (Ghent University, Belgium)
Method
LC-QTOF-MS analysis of a sample of a seized powder was performed as published before[1,4,5]. 
To prepare the seized powder sample for LC-QTOF-MS analysis, a 1 mg/mL solution was diluted 20-fold in a mixture of 12.5% ACN/MeOH (50:50) in water. The sample was measured with the routine cannabinoid method of the Laboratory of Toxicology. Chromatographic separation was performed using an Agilent 1290 Infinity LC system equipped with a Phenomenex Kinetex C18-column (2.6 µm, 3 x 50 mm) (Woerden, The Netherlands), maintained at 30 °C. The injection volume was 20 µL and the total LC run time was 9 min using the following gradient (flow rate: 0.4 mL/min): mobile phase B starting at 50%, linearly increasing to 98 % in 5 min, further increasing to 100 % in 0.1 min, held for 1.9 min at 100% and then decreased to the starting conditions and held for re-equilibration for 2 min. Mobile phase A consisted of 0.05% (V/V) formic acid and 5 mM ammonium formate in water, whereas mobile phase B was 0.05% (V/V) formic acid in 50/50 MeOH/CAN. The autosampler was kept at 10 °C. The high-resolution mass spectrometry (HRMS) system used was a 5600+ QTOF system with electrospray ionization (ESI) source from SCIEX (Halle, Belgium). . QTOF-MS settings were the same as published before except for the scanning range, which covered 50 – 700 Da. As a result, a TOF-MS full scan was obtained, combined with a data dependent acquisition of product ion spectra. SCIEX Analyst TF 1.8.1 software (Toronto, Canada) was used to steer the system. Analytical data analysis was performed using the SCIEX PeakView 2.2 software (Toronto, Canada).
















Results
CH-FUBBMPDORA[image: Afbeelding met schermopname
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Note: The mass spectrum is in line with data published by the CFSRE for CH-FUBBMPDORA[2].
Impurity 1 (4.29 %a)
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Impurity 2 (0.32 %a)
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aValues quantify the amount of impurity present in the sample relative to the amount of main compound CH-FUBBMPDORA (assuming all impurities ionize to the same extent as CH-FUBBMPDORA) and are calculated by comparing the AUC of the impurities and AUC of the peak of CH-FUBBMPDORA.  

S14. Additional NanoBiT® CB1 assay results – contamination with a potent SCRA at low concentration (Ghent University, Belgium)
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Concentration-response curves of pure CH-FUBBMPDORA (pink), pure 5F-MDMB-PINACA (blue) and a combination of CH-FUBBMPDORA with 5F-MDMB-PINACA, the latter present at 0.1%. Data points represent the AUC ± standard error of the mean (SEM), run in duplicate in minimally three independent experiments.



















S15. Metabolite identification of CH-FUBBMPDORA (CFSRE, United States)
Fragmentation (MS/MS) spectrum for CH-FUBBMPDORA (P.0)
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Fragmentation (MS/MS) spectrum for M.1 (Oxidation [Head])
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Figure 3: Fragmentation (MS/MS) spectrum for M.2 (Oxidation [Head])
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Figure 4: Fragmentation (MS/MS) spectrum for M.3 (Oxidation [Head])
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Figure 5: Fragmentation (MS/MS) spectrum for M.4 (Oxidation [Core/Linker])
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No. F2 F1 F2 F1
Atom Atom (ppm) (ppm)
1 24<'> ? 1.32 25.65
2 6 2 7.37 158.14
3 7 2 5.07 158.14
4 15 2 7.67 158.17
5 18 2 217 158.14
6 6 3 7.37 142.66
7 15 3 7.67 142.66
8 18 3 217 142.66
9 6 4 7.37 126.43
10 18 4 217 126.43
11 5 7.37 104 .49
12 5 5.07 104 .49
13 18 5 217 104 .49
14 18 6 217 132.10
15 7 7.37 52.13
16 7 7.29 52.13
17 13 7 7.29 52.13
18 7 8 5.07 130.98
19 10 8 7.05 130.98
20 12 8 7.05 130.98
21 13 9 7.29 130.13
22 10 5.07 116.01
23 10 7.29 116.01
24 12 10 7.05 116.01
25 11 5.07 162.69
26 11 7.29 162.67
27 10 11 7.05 162.67
28 12 11 7.05 162.67
29 13 11 7.29 162.67
30 7 12 5.07 116.01
31 10 12 7.05 116.01
32 13 12 7.29 116.01
33 9 13 7.29 130.13
34 15 16 7.67 174.93
35 22<"> 16 2.00 174.93
36 22<"> 16 1.54 174.93
37 23<"> 16 1.83 174.93
38 25<"> 16 1.83 174.93
39 26<"> 16 2.00 174.93
40 26<"> 16 1.54 174.93
41 6 18 7.37 20.63
42 22<"> 21 2.00 45.84
43 22<"> 21 1.54 45.84
44 23<"> 21 1.83 45.84
45 24<"> 21 1.32 45.84
46 25<"> 21 1.83 45.84

Component

No. F2 F1 F2 F1
Atom Atom (ppm) (ppm)
47 26<"> 21 2.00 45.84
48 26<"> 21 1.54 45.84
49 21 22 2.37 29.67
50 23<"> 22 1.83 29.67
51 23<"> 22 1.29 29.67
52 24<"> 22 1.70 29.67
53 26<'> 22 1.54 29.67
54 22<"> 23 2.00 25.56
55 22<'> 23 1.54 25.56
56 24<"> 23 1.70 25.56
57 25<"> 23 1.83 25.56
58 25<'> 23 1.29 25.56
59 ? 24 1.32 25.65
60 21 24 2.37 25.65
61 23<"> 25 1.83 25.56
62 23<"> 25 1.29 25.56
63 24<"> 25 1.70 25.56
64 26<"> 25 2.00 25.56
65 26<'> 25 1.54 25.56
66 21 26 2.37 29.67
67 22<'> 26 1.54 29.67
68 24<"> 26 1.70 29.67
69 25<"> 26 1.83 29.67
70 25<"> 26 1.29 29.67
[
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Processing and interpretation based on data provided by: SCL Paris

Combine <1767-1773> - <1745-1755;1775-1785> [RA] ‘ Comment MOY/NE
Count 490 Data Source Name GCMS_1_Ds CH2CI2-MeOH- 2022-75228-1_Centroid_El+
Data Type Condensed Date 28 Jun 2022 11:56:26 ‘ Date Stamp 27 Jun 22 2:25 pm
File Name W139.191.6.82\ihcp$I01\Bio_Chemical_Interaction_Metabonomics\CLEN2SAND\ proposed-structure\CLEN_NAS\22070007\G
CMS.D
Inlet Model GC lon Mode El+ ‘ Mass Spec Model TDS
Piot Type Stick Retention Time 7.207
Sample Ds CH2CI2/MeOH: 2022-75228-1 Scan 1770
Scan Mode Centroid Spectrum Assigned 62.6% [39-549/3-100] Spectrum Type MS
TIC 335.83 Total Signal 1699506.3888
109.0372 GCMS_1_Ds CH2CI2-MeOH- 2022-75228-1_Centroid_El+_Combined_7-21_1770
%
7 Q /—< ;}—F
88 3 N
80 | NH \ /
72 ] : [ Br
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Table of fragments
Fragment Structure Formula m/z Calc. TIC Calc.(%) m/z Exp RI Exp.(%)
M C20H22BrFN202(+) 420.084 2210 420.100 2.973
2-8,10-12,14-15,17,24-26(+H) C13H12BrFN20(+) 310.011 28.492 310.000 41.557
2-8,15 CT7HBF(+) 109.045 32.194 109.037 100.000
20-25 CHJr CBH11(+) 83.086 7.400 83.100 23.230
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Processing and interpretation based on data provided by: SCL Paris

Collision Energy 10.00 Comment 75228-1_MRM_BB5_01_14752.d
Count 592 Date 09/08/2022
DateTime 00/08/2022 20:39:28  Estimated Molecular lon 421.093
File Name 1139.191.6.82\ihcp$\I01\Bio_Chemical_Interaction_Metabonomics\CLEN2SAND\ proposed-structure\CLEN_NAS\I_NO_
EURODAT_No\LC-QTOF-MRM_20220810\LC QToF MRM
Fragmentation Mode  CID HyStar Version 4.0
Instrument impact HD lon Mode Positive
Operator Demo User Plot Type Stick
Precursor m/z 421.11299 Retention Time 10.575
Sample 75228-1_MRM Scan 152
Scan Mode MS2 Spectrum Assigned 44.3% [53-600/3-100]
Spectrum Type MS2 TiIC 281.23
Total Signal 2653485
960000 = 421.0930 Retention Time: 10.575
E lon Mode: Positive
J C,oH5,BrFNLO.
900000 — Q F 20M52BIPN,0,
il \ 423.0912Collision Energy: 10.00
840000 N
NH
780000 \ /
720000 [ Br
660000 -
600000 =
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o - \ I
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Table of fragments
Fragment Structure Formula m/z Calc. TIC Calc.(%) m/z Exp. RI Exp (%)
M(+H) C20H23BrFN202(+) 421.092 88.773 421.093 100.000
2-8,10-12,14-15,17,24-26(+H2) C13H13BrFN20(+) 311.019 14.648 311.020 17.889
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MS spectra
Processing and interpretatio

Collision Energy 25.00
Count 1022
File Name W139.191.6.82\ihcp$\I0

LC-MS-QTOF

n based on data provided by: SCL Paris

Comment 75228-1_MRM_BB5_01_14752.d

Date 09/08/2022 DateTime 09/08/2022 20:39:28
1\Bio_Chemical_Interaction_Metabonomics\CLEN2SAND\!proposed-structure\CLEN_NAS\!_NO_EUR

ODAT_No\LC-QTOF-MRM_20220810\L.C QToF MRM

Fragmentation Mode CID HyStar Version 4.0 Instrument impact HD
fon Mode Positive Operator Demo User Plot Type Stick
Precursor m/z 421.11299 Retention Time 10.600 Sample 75228-1_MRM
Scan 152 Scan Mode MS2 Spectrum Assigned 66.6% [48-600/3-100]
Spectrum Type MS2 TiC 438.6 Total Signal 6894880
1600000 109.0450 Retention Time: 10.600
El lon Mode: Positive
311.0191
1500000 = CoH,BIFN,0,
3 Collision Energy: 25.00
1400000 83.0853
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Q F
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50 100 150 200 250 300 350 400 450 m/z
Table of fragments
Fragment Structure Formula m/z Cale TIC Galc.(%) n/z Exp RI Exp.(%)
M [+H] C20H23BrFN202(+) 421.092 1.582 421.093 2.780
2-8,10-12,14-15,17 24-26(+H2) C13H13BrFN20(+) 311.019 49.968 311.019 95.176
2-8,15 C7HBF(+) 109.045 24.650 109.045 100.000
20-25 CHJr CBH11(+) 83.086 20.943 83.085 85.860





