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MATERIALS AND METHODS

Chemicals and materials

The deuterated analogues of illicit drugs including in the mixed solution were: cocaine-d3,
benzoylecgonine-d3, cocaethylene-d8, amphetamine-d6, methamphetamine-d9, 34
methylenedioxyamphetamine-d5, 3,4-methylenedioxymethamphetamine-d5, 3,4
methylenedioxyethamphetamine-d5, 1,3-benzodioxolyl-N-methylbutanamine-d5, ketamine-d4,
norketamine-d4, codeine-d6, oxycodone-d6, hydrocodone-d6, morphine-d3, morphine-3p-D-
glucuronide-d3,  6-acetylmorphine-d6,  methadone-d3,  2-ethylidene-1,5-  dimethyl-3,3-
diphenylpyrrolidine-d3. All analytical standards were purchased from Cerilliant Corporation (Round
Rock, Texas, USA). Individual standards were available as solutions in methanol (MeOH) or
acetonitrile (ACN) at concentrations of 1, 0.4 or 0.1 mg mL™. Each stock solution of 10 ug mL* and
the working solutions (1 and 0.1 ug mL™) were prepared with MeOH and stored at -20° C in the dark.
Mixed solutions were prepared daily at a concentration of 2 ng (reconstitution in 200 pL, 10%
methanol (aq)) and injected before and after each sequence for assessing the sensitivity and selectivity

of the instrument. The MS? spectra database is available on request.



Instrumental analysis

The specific parameters of each experiment are reported in the following lines:

1) Full MS experiment:

MS parameter Value
Microscan 3
Resolution 70 000

AGC Target 1eb
Maximum IT 200 ms
Scan spectra | 100 to 600 m/z

2) Data-dependant analysis (Full MS-ddMS? TOP5)

Full MS parameter Value
Microscan 1
Resolution 70 000

AGC Target 1eb
Maximum IT 100 ms
Scan spectra 100 to 500 m/z




ddMS? parameter Value

Microscan 1
Resolution 17 500

AGC Target 1€’

Maximum IT 50 ms

Loop count 5

MSX count 1

Top N 5
Isolation window 3.0m/z

Normalized Collision Energy 35,50 eV

As we selected the “preliminary suspects” with the first Full MS experiment, an inclusion list was
created for the data dependant analysis, in which a retention time (RT) window of £1 min was

established for each suspect compound.

3) Data-independent analysis (DIA)

When no MS? scans were collected with Full MS-ddMS?, the Full MS scan was followed by a DIA
experiment. Again, an inclusion list was created establishing a retention time (RT) window of £1 min

for each suspect compound.




Full MS parameter

Value

Microscan
Resolution
AGC Target
Maximum IT

Scan spectra

70 000
1 eb
100 ms

100 to 500 m/z

DIA parameter Value
Microscan 1
Resolution 35000

AGC Target 2e°
Maximum IT auto
Loop count 2
MSX count 1
Isolation window 3.0m/z
Normalized Collision Energy 35, 50 eV




RESULTS AND DISCUSSION

NPS spectral database

Table S1. Retention time (RT), parent and product ions (theoretical accurate m/z values and chemical
formulae) obtained for NPS fragmentation with Q-Exactive mass analyser.

RT Theo Fragment 1 Fragment 2 Fragment 3
Compound [M+H]* (min) m/z ) Theo m/z Theo m/z Theo m/z
[M+H] (Formula) (Formula) (Formula)
Synthetic cannabinoids

MM | CaHaNOs | 251 | 3852486 (éi?ﬁfrﬁé) (aﬁgﬁfg) i

oyrdinolnaole | CsteFN:0 | 164 |siasss| SRR BLES | Ao
Synthetic cathinones

Methcathinone C1oH1sNO 3.6 | 164.1071 1(3(’:];££)1 1(?(’:?;£§§’)0 -

Ethcathinone | CuHwNO | 3.9 |178.1226 1((’&%?3 1(3(’:3;£f§)0 .

3,4-DMMC CHiNO | 81 |192.1384 (%?ngﬁﬁ %glllﬁgg? .
3-MMC CuHiNO | 6.1 |178.1226 (132&31% %é‘iﬂﬁﬁg 1339‘&?38
3-MeOMC CuHNO; | 52 | 194.1176 (éfoh?ifg) (13889??33 (1323181%
4-MEC CHiNO | 6.8 |192.1384 (1323181% (131'3181%? %éﬁgg%

4-FMC CiHiFNO | 4.4 |182.0976 %Q?H(:Eﬁ? 1(2(2'3587 .

Methylone CuHuNO: | 4.0 |208.0969 (é?fﬁ?;fg) 1(&038? .
Butylone CiHiNOs | 5.7 | 2221125 (gl‘h?leg) (1071 ?.'401%3 (132132%
Pentylone CisHisNOs | 7.6 | 236.1281 (ng'}f,\f Cl)) (1(:71 ?Hc’fgg 1(2;07‘&)2
Dipentylone | CuHxoNOs; | 80 |250.1438 1(28H1141§§3 (%:Z?H?Zg;‘) 1(2;07‘(‘3‘;2
Methedrone | CuHiNO; | 5.0 | 194.1176 (éfoh?ifg) %gfﬁ?fgj (13 i’ﬁﬁ%

Mephedrone CuHiNO | 6.1 |178.1226 (1321411%1% %3150;3181% .
Buphedrone CuHiNO | 53 |178.1226 1(3(’:{);3;\'3)1 %gﬁfﬁ? %élﬁﬁg?

Pentedrone CHENO | 7.2 |192.1384 %gfﬁ,g? (1&113193% .
MDPV CiHzNO; | 87 | 276.1594 1(?:?#5:3? 1(3%‘;2 giﬂgf)
a-PVP CisHzNO | 82 |232.1696 9(10'?338 1(%?#5:3? %giggg%
o-PVT CuHaNOS | 6.8 |238.1258 1(ng11§,3§3 9(’(7:5?415;)1 (1(%?1%23




DT | o | a4 [ | 0S| mED | D
4-Clo-PPP | CoHyCINO | 80 |238.0093| 2% g o o
Phenethylamines
25B-NBoMe | CisHsBrNOs | 14.7 | 380.0860 1(2;8-'3?5)0 9(1é?3j‘)8 i
25C-NBoMe | CuHxCINO: | 142 | 3361361 (%0 ey ]
25I-NBoMe | CisHxsINOs | 155 | 428.0717 1(2&:')?5)0 9(1(3?3?)8 i
25iP-NBoMe | CuHxoNOs | 17.6 | 344.2219 1(2C££f§)0 9(1070H57‘)‘)8 ]
Womia_ | CubsOINO, | 00 |2sooeaz| LSO ROME | e
PMA CuHNO | 5.2 |166.1226 1(2&-'3?(;3)0 %é‘iﬁlgggi ]
PMMA CuH:NO | 58 |180.1383 1(ZC££€?§)O %é‘i-ggg? ]
NEDPA CiHaN | 10.9 | 2261590 1(%11;}%0 1(%61-3?47156 1?2;?457;16
2-PEA CaHizN 32 | 122.0966 1((’(5:;5?479‘))3 7(968339 ]
5-IT CuMsNe | 46 |1751229 | P08 oy s
6-APDB CuHeNO | 55 |178.1226 1(?&?;£fg)8 (1&113193(5)? ]
Opioids
MT-45 CuHzN: | 152 | 349.2633 1&%;}4?50 1(%61-3?47107)6 i
Tryptamines
AMT CaiHisN; 59 |175.1229 (133,32% 1(%2£§\?)2 ]
5-MeO-MIPT | CisHzN:0 | 7.2 | 2471805 | TR0 e RSO
5-MeO-DALT | CuyHzN.0 | 93 |271.1805 1((1:?&33;5 ((1:14H?3\11§) i
Aminorex derivatives
methyI:r_ninorex C10H13N20 6.0 | 177.1022 (é?o%il-z]l-\lgz) %éf)l‘?ﬁﬁf)) 1(ng023;1
44 -DMAR | CuHiN,0 | 82 |191.1179 %éﬁ&iﬁ% 1(9(’:11;3%537 i
Ketamine analogues
Methoxetamine | CisHzNO, | 7.3 | 248.1640 1(%:{;'139605)0 (12152&115%; (z(gfhllggz)

HRMS ions are ordered according to their relative abundance in the spectrum, from the most (Fragment 1) to the least
abundant (Fragment 3).




Fig S1. Chromatograms and MS? spectra for 3,4-DMeO-alpha-PVP in A) wastewater and B)
reference standard. Identification at confidence level 1.
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Fig S2. Chromatograms and MS? spectra for 2-phenetylamine (2-PEA) in A) wastewater and B)
reference standard. Identification at confidence level 1.
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Fig S3. Chromatograms and MS? spectra for para-methoxyamphetamine (PMA) in A) wastewater
and B) reference standard. Identification at confidence level 1.
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Fig S4. Chromatograms and MS? spectra for (A) 2-methoxyamphetamine (2-MA) in wastewater
and B) analytical standard of para-methoxyamphetamine (PMA). Identification at confidence level

2.
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Fig. S5. Chromatogram and MS? spectra for the DOIP in wastewater. Identification at confidence
level 3.
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Fig. S6. Chromatogram and MS? spectra for the HDMP-28 in wastewater. Identification at confidence
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Fig. S7. Chromatogram and MS? spectra for the Isopropylphenidate in wastewater. Identification at

confidence level 3.
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Fig. S8. Chromatogram and MS? spectra for the diphenidine in wastewater. Identification at
confidence level 3.
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Fig. S9. Chromatogram and MS? spectra for the AMB-FUBINACA in wastewater. Identification at
confidence level 3.
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