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Figure S1. Chromatogram of 5F-AMB on a CHIRALPAK® HSA column. Flow rate: 0.5
mL/min. UV detection at 300 nm. Mobile phase: 67 mM potassium phosphate buffer
solution (pH 7.0)-ACN (85:15 v/v). ACN: acetonitrile. The synthetic cannabinoid is

present in equilibrium in its ionized form.
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Figure S2. Chromatogram of AB-PINACA on a CHIRALPAK® HSA column. Flow rate:
0.5 mL/min. UV detection at 300 nm. Mobile phase: 67 mM potassium phosphate buffer
solution (pH 7.0)-ACN (85:15 v/v). ACN: acetonitrile. The synthetic cannabinoid is

present in equilibrium in its ionized form.
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Figure S3. Chromatogram of AMB-FUBINACA on a CHIRALPAK® HSA column. Flow
rate: 0.5 mL/min. UV detection at 300 nm. Mobile phase: 67 mM potassium phosphate
buffer solution (pH 7.0)-ACN (85:15 v/v). ACN: acetonitrile. The synthetic cannabinoid
is present in equilibrium in its ionized form.
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Figure S4. Chromatogram of AB-CHMINACA on a CHIRALPAK ® HSA column. Flow
rate: 0.5 mL/min. UV detection at 300 nm. Mobile phase: 67 mM potassium phosphate
buffer solution (pH 7.0)-~ACN (85:15 v/v). ACN: acetonitrile. The synthetic cannabinoid

is present in equilibrium in its ionized form.
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Figure S5. Chromatogram of ADB-FUBINACA on a CHIRALPAK® HSA column. Flow
rate: 0.5 mL/min. UV detection at 300 nm. Mobile phase: 67 mM potassium phosphate
buffer solution (pH 7.0)-ACN (85:15 v/v). ACN: acetonitrile. The synthetic cannabinoid

is present in equilibrium in its ionized form.
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Figure S6. Chromatogram of FUBIMINA on a CHIRALPAK® HSA column. Flow rate:
0.5 mL/min. UV detection at 220 nm. Mobile phase: 67 mM potassium phosphate buffer
solution (pH 7.0)-ACN (85:15 v/v). ACN: acetonitrile. The synthetic cannabinoid is

present in equilibrium in its ionized form.



Log k

Log k

Log k

5F-AMB
0.8+
07 ¥
i | ™ e &
N
N L
0,6 4 s o
N
b y=-0.11053x+1.941 Nt
05+ N R’=0.81432 {
% il
N /
N
044 =
N
x
N .
0,34 9
.
02 T T T T T 1
10 " 12 13 14 15 16
% ACN
134 AMB-FUBINACA
N
1.2+ [ IR
N
N
1,14 u
N -
N
Y o—
10 \ y=-0.11745x+2.51373 q
Ma R=0.91033 R
N \N
0,94 ~ e
N
-\
N .
0,8+ N
N
.
07 T T T T T 1
10 " 12 13 14 15 16
% ACN
4 ADB-FUBINACA
-
N\
134 LY
AY
\\
1,24 N
< o
N L
114 Q y=-0.12889x+2.7923  \ _h "
Na R’=0.99542
N v
1,04 »
. -
.Y
09 ¥
N
N
08 T T T T T 1
10 1" 12 13 14 15 16

AB-PINACA

0,94 LS
R
N
g ‘ o
0.8 N y=-0.08998x+1.89825 R
~ L - R=0.97686 .
o N
S LS \n
074 .S N/
N
N
N \\\\
N
06 = e
N
A
05 T T T T T 1
10 1" 12 13 14 15 16
% ACN
1as AB-CHMINACA
.
N
124 N
N
h ]
o
1,14 N .
N y=-0.11121x+2.46894 7
< 104 N R’=0.95132 o
o % o
N
N /
094 s N
N
. =0
08 o
07 T T T T T 1
10 1" 12 13 14 15 16
% ACN
FUBIMINA
1,50
1454
.
A
~
1,404 N o
s o0
\ a8
1,364 N Q
e N
o N
S 1304 [N y= -0.11088x+2.98598
. a_
- R*=0.74031
1264 ~
N
N
1,20 L
115 T T T 1
13 14 16 18 "
% ACN

Figure S7. Calibration curves for each synthetic cannabinoid in the presence of

increasing percentages of the organic modifier acetonitrile (ACN), expressed as a plot of

1/k of the analyte versus percentage of ACN.



IR, 'H NMR, ®C NMR, and HRMS data of synthetic cannabinoids

Infrared (IR) spectra were obtained using KBr microplates in a Fourier transform IR
spectrometer Nicolet iS10 from (Thermo Fisher Scientifc Inc., Waltham, MA, USA) with
a Smart OMNI Transmission accessory (Software OMNIC 8.3) (cm™). The *C and 'H-
NMR spectra were obtained from CEMUP (Centro de Materiais da Universidade do
Porto), Porto, Portugal, on a Bruker Ascend III 400 instrument (‘H: 400.14 MHz; 3C:
100.63MHz). Chemical shifts are expressed in ppm values to tetramethylsilane (TMS) as
an internal reference, and coupling are reported in hertz (Hz). NMR spectra were taken
in DMSO-ds at room temperature. Assignment abbreviations are the following: singlet
(s), doublet (d), triplet (t), quartet (q), heptet (hept), multiplet (m), doublet of doublets
(dd), doublet of triplets (dt), doublet of doublets of doublets (ddd), and broad (br).
HRMS spectra were obtained from CEMUP, Porto, Portugal with a LTQ Orbitrap XL
hybrid mass spectrometer (Thermo Fischer Scientific, Bremen, Germany). The limit of
deviation between the calculated and observed m/z values for the product ions in HRMS
is 10 ppm. UV-Vis spectra were obtained using a HITACHI UH5300 spectrophotometer
(HITACHI, Ltd, Chiyoda, Tokyo, Japan).

5F-AMB

IR vmax (cm1) (KBr): 3367.94, 2979.23-2875.35, 1737.77, 1653.14; "H NMR (400 MHz, DMSO-
de) 0 8.13 (dt, J=8.2,1.1 Hz, 1H), 8.05 (d, ] = 8.3 Hz, 1H), 7.80 (dt, ] = 8.5, 1.0 Hz, 1H), 7.47
(ddd, J=8.5, 6.9, 1.2 Hz, 1H), 7.28 (ddd, | = 7.9, 6.8, 0.9 Hz, 1H), 4.53 (t, ] = 7.1 Hz, 2H),
4.49 —4.41 (m, 2H), 4.35 (t, ] = 6.0 Hz, 1H), 3.69 (s, 3H), 2.30 - 2.21 (m, 1H), 1.93 (p, ] =7.3
Hz, 2H), 1.75 - 1.61 (m, 2H), 1.40 — 1.32 (m, 2H), 0.96 (t, | = 6.4 Hz, 6H); 3C NMR (101
MHz, DMSO-ds) 0 171.97, 161.89, 140.56, 136.19, 126.66, 122.54, 122.04, 121.56, 110.45,
84.41, 82.80, 57.19, 51.84, 48.56, 29.88, 29.37, 29.18, 28.96, 22.03, 19.05, 18.59; HRMS (ESI*)
m/z calculated for [M] Ci1sH2FN3Os 363.19582, m/z observed for [M]+K* 402.15496, with

a calculated error of -9.99ppm.

AB-PINACA

IR Vinax (cm 1) (KBr): 3379.74, 3320.98-3179.34, 2957.51-2859.36, 1682.66; 'H NMR (400 MHz,
DMSO-de) 8 8.16 (dt, ] =8.2, 1.1 Hz, 1H), 7.78 (dd, ] = 8.6, 1.0 Hz, 1H), 7.71 - 7.63 (m, 2H),
7.46 (ddd, J = 8.4, 6.9, 1.2 Hz, 1H), 7.28 (ddd, ] = 7.9, 6.9, 0.9 Hz, 1H), 7.22 (d, ] = 2.1 Hz,
1H), 4.50 (t, ] = 7.1 Hz, 2H), 4.42 (dd, ] = 9.1, 6.2 Hz, 1H), 2.16 — 2.03 (m, 1H), 1.87 (p, ] =
7.2 Hz, 2H), 1.37 - 1.19 (m, 4H), 0.96 — 0.88 (m, 6H), 0.83 (t, ] = 7.1 Hz, 3H); *C NMR (101
MHz, DMSO-ds) d 172.62, 161.32, 140.59, 136.35, 126.60, 122.45, 121.95, 121.64, 110.43,
56.73, 48.66, 31.26, 29.05, 28.27, 21.61, 19.35, 17.91, 13.80; HRMS (ESI*) m/z calculated for



[M] C1sH26N+O2 330.20558, m/z observed for [M]+K* 369.16542, with a calculated error of
-8.98ppm

AMB-FUBINACA

IR vmax(cm) (KBr): 3404.30, 3061.91-2874.21, 1737.61-1710.65, 1665.22; 'H NMR (400 MHz,
DMSO-ds) 0 8.18 (d, ] =8.2 Hz, 1H), 8.14 (dt, ] = 8.2, 1.0 Hz, 1H), 7.79 (dt, ] = 8.6, 1.0 Hz,
1H), 7.46 (ddd, ] = 8.4, 6.9, 1.1 Hz, 1H), 7.35 (ddd, | = 8.7, 5.7, 3.0 Hz, 2H), 7.29 (ddd, ] =
7.9,6.9,0.8 Hz, 1H), 7.20 - 7.13 (m, 2H), 5.78 (s, 2H), 4.43 (dd, ] = 8.3, 6.8 Hz, 1H), 3.69 (s,
3H), 2.25 (hept, ] = 6.4 Hz, 1H), 0.96 (dd, ] =7.9, 6.8 Hz, 6H); *C NMR (101 MHz, DMSO-
ds)  171.95, 162.84, 161.83, 160.42, 140.51, 136.88, 132.97, 132.94, 129.50, 129.42, 127.00,
122.74,122.39, 121.70, 115.59, 115.38, 110.57, 57.34, 51.83, 51.62, 29.82, 19.06, 18.71; HRMS
(ESI*) m/z calculated for [M] C21H2FN3Os 383.16452, m/z observed for [M]+H+ 384.16938,
with a calculated error of -6.29ppm. The most stable peak observed is 262.13725, possibly
corresponding to the formation of the adduct [2M+NHa+2H]*.

AB-CHMINACA

IR vmax (cm?) (KBr): 3373.66, 3195.47, 2962.83-2851.88, 1693.90-1651.46; 'H NMR (400 MHz,
DMSO-ds) 6 8.15 (dt, J=8.1, 1.0 Hz, 1H), 7.77 (dt, | = 8.8, 0.9 Hz, 1H), 7.68 (s, 1H), 7.66 (d,
J=2.1Hz, 1H), 7.44 (ddd, ] =84, 6.8, 1.1 Hz, 1H), 7.29 - 7.19 (m, 2H), 4.41 (dd, ] =9.0, 6.2
Hz, 1H), 4.34 (d, ] = 7.2 Hz, 2H), 2.08 (dd, ] = 7.5, 5.8 Hz, 1H), 1.93 (ddt, ] = 11.0, 7.2, 3.6
Hz, 1H), 1.68 — 1.55 (m, 3H), 1.48 (s, 2H), 1.13 (d, ] = 8.7 Hz, 3H), 1.09 - 1.01 (m, 2H), 0.91
(dd, J=17.7, 6.8 Hz, 6H); *C NMR (101 MHz, DMSO-ds) 0 172.61, 161.34, 141.19, 136.39,
126.59, 122.40, 121.78, 121.58, 110.65, 56.75, 54.54, 38.38, 31.27, 30.00, 29.97, 25.77, 25.09,
25.06, 19.35, 17.98; HRMS (ESI*) m/z calculated for [M] Cz0H2sN4O2 356.22123, m/z
observed for [M]+H* 357.22607, with a calculated error of -6.81ppm.

ADB-FUBINACA

IR Vimax (cm 1) (KBr): 3402.01, 3199.96, 2965.15-2871.65, 1654.88; 'H NMR (400 MHz, DMSO-
de) 0 8.18 (dt, ] =8.1, 1.1 Hz, 1H), 7.79 (dt, ] =8.5, 0.9 Hz, 1H), 7.72 (d, ] =2.2 Hz, 1H), 7.61
(d, J=9.7Hz, 1H), 7.46 (ddd, ] =84, 7.0, 1.2 Hz, 1H), 7.35 - 7.29 (m, 3H), 7.27 (dd, ] = 8.0,
1.5 Hz, 1H), 7.20-7.13 (m, 2H), 5.78 (s, 2H), 4.47 (d, ] =9.7 Hz, 1H), 0.99 (s, 9H); 3C NMR
(101 MHz, DMSO-ds) 0 171.76, 162.87, 160.93, 160.44, 140.66, 136.97, 133.00, 129.52,
129.44, 127.08, 122.80, 122.25, 121.79, 115.65, 115.43, 110.66, 58.72, 51.65, 34.55, 26.63;
HRMS (ESI*) m/z calculated for [M] C21H23FN1O2 382.18050, m/z observed for [M]+H*
383.18750, with a calculated error of -0.73ppm.

FUBIMINA

IR vmax (cm1) (KBr): 3426.99, 3060.80-2861.69, 1655.15; 'H NMR (400 MHz, DMSO-ds) b 8.24
—8.18 (m, 2H), 8.11 — 8.05 (m, 1H), 7.95 (dd, ] = 7.2, 1.2 Hz, 1H), 7.87 - 7.82 (m, 1H), 7.79



~7.72 (m, 1H), 7.67 — 7.58 (m, 3H), 7.53 — 7.46 (m, 1H), 7.38 — 7.31 (m, 1H), 4.73 (t, ] = 7.0
Hz, 2H), 4.54 — 4.46 (m, 1H), 4.41 — 4.33 (m, 1H), 1.96 (q, ] = 7.4 Hz, 2H), 1.80 - 1.63 (m,
2H), 1.53 — 1.40 (m, 2H); ¥C NMR (101 MHz, DMSO-ds) d 189.13, 147.01, 141.32, 136.07,
134.92, 133.15, 132.23, 130.51, 130.23, 128.59, 127.64, 126.43, 125.86, 124.82, 124.51, 123.54,
121.45, 111.75, 84.42, 82.82, 44.80, 29.66, 29.51, 29.32, 22.15, 22.09; HRMS (ESI*) m/z
calculated for [M] C2sH21FN20 360.16379, m/z observed for [M]+H* 361.16802, with a
calculated error of -8.44ppm.
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Figure S8. 'H NMR (400 MHz, DMSO-ds) and *C NMR (101 MHz, DMSO-de) for 5F-

AMB.
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Figure S16. IR spectrum of AMB-FUBINACA.
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Figure S17. IR spectrum of AB-CHMINACA.
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Figure S18. IR spectrum of ADB-FUBINACA.
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Figure S19. IR spectrum of FUBIMINA.
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Figure 520. HRMS spectrum of 5F-AMB.
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Figure S21. HRMS spectrum of AB-PINACA.
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Figure 522. HRMS spectrum of AMB-FUBINACA.
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Figure $23. HRMS spectrum of AB-CHMINACA.
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Figure S24. HRMS spectrum of ADB-FUBINACA.
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Figure 525. HRMS spectrum of FUBIMINA.
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Figure 526. Obtained UV spectra of the synthetic cannabinoids.
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