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GC-EI-quadrupole mass spectra obtained from all three synthesized MXP isomers 

 
Agilent 6980 GC coupled to an Agilent 5973 MSD (HP-5ms column, 30 m x 0.25 mm x 0.25 
µm). Helium carrier gas at a constant flow of 1 mL/min in splitless mode. Injection port and 
transfer line set at 250 oC and 280 oC. Oven temperature: 40 oC held for 1 min, ramped at 12 
oC/min to 280 oC, held for 5 minutes, then ramped again at 20 oC/min to 300 oC and held for 3 
min. The total run time was 30 min.  

40 60 80 100 120 140 160 180 200 220 240 260 280 300
0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

2200000

2400000

2600000

m/z

Abundance Scan 1657 (19.154 min): 2MXPC.D
204

91 188
121

16541 65 77 105 15213353 294278222 262236250

13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

Abundance  19.11 min

 19.54 min
 19.85 min

40 60 80 100 120 140 160 180 200 220 240 260 280
0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

1500000

1600000

1700000

Abundance
Scan 1739 (19.850 min): 4MXP.D

204

12191
41 65 77 165134 178103 152 18954 294280236222 264250

m/z

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

Abundance

Scan 1703 (19.544 min): 3MXP.D
204

91
12141 65 77 134 165178105 15254 189 294222236

m/z

min

 19.11 min: 2-MXP
 19.54 min: 3-MXP
 19.85 min: 4-MXP

 Synthesized standards

N

O

4-MXP

2-MXP 

N

O

N

O

3-MXP



Drug Testing and Analysis – McLaughlin et al. – Supplementary data 

 4

 
 

HPLC-SIM-MS traces of powdered 2-MXP sample s vs. synthesized standards
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ESI-QqQ-MS/MS of synthesized MXP isomers 

m/z
90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310

%

0

100

%

0

100

%

0

100
2-MXP MRM R  68 (0.686) Cn (Cen,2, 80.00, Ht); Cm (1:197) Product ions of 296ES+

2.10e7128.8

116.8

104.7 106.8

118.8

211.0
182.9

140.8

132.8
142.8

154.8 166.9168.7

192.9

195.9 296.1

3-MXP MRM R  133 (1.342) Cn (Cen,2, 80.00, Ht); Sm (SG, 2x1.00); Cm (1:197)
211.0

116.8

104.8 106.7

128.8

118.8 182.9140.8
132.8 178.9142.8 154.8 192.9 195.9 296.1

4-MXP MRM R  137 (1.382) Cn (Cen,2, 80.00, Ht); Sm (SG, 2x1.00); Cm (2:198)
211.0

116.8

104.8

128.8
118.8 182.9140.8

132.8
178.9

142.9 154.8 192.9 195.9

Product ions of 296ES+ 
2.72e7

Product ions of 296ES+ 
2.77e7

N

O

4-MXP

2-MXP 

N

O

N

O

3-MXP



Drug Testing and Analysis – McLaughlin et al. – Supplementary data 

 6

 
 

UHPLC-ESI-QTOF-MS/MS of synthesized MXP isomers
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Rf values: 
2-MXP: 0.57   

3-MXP: 0.77   

4-MXP: 0.60   

 
Mobile phase: CH2Cl2/CH3OH (9:1) and 0.8% NH4OH (7N in CH3OH) 

Stationary phase: TLC Silica gel 60 F254 10 x 10 cm 

Detection: A) UV (254 nm); B) modified Dragendorff Ludy-Tenger reagent. 

Bismuth subcarbonate (1 g), potassium iodide (6 g) and concentrated hydrochloric 

acid (15 mL) were diluted with water to give a final volume of 100 mL. 

 
 

TLC analysis of powdered 2-MXP samples vs. synthesized standards 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Drug Testing and Analysis – McLaughlin et al. – Supplementary data 

 8

MAII Orbitrap mass spectrum obtained from 2-MXP tablet with [M + H]+ at m/z 296.2009 using 3-
nitrobenzonitrile as matrix. Insert: observed m/z 296.2009 peak (top); theoretical m/z value of 2-MXP 
(bottom).   

 
 
 
 

 
MAII Orbitrap mass spectrum obtained from synthesized 2-MXP HCl standard (100 ppb) with [M+H]+ at 
m/z 296.2008 using 3-nitrobenzonitrile as matrix. Insert: observed m/z 296.2008 peak (top); theoretical 
m/z value of 2-MXP (bottom).   

 
 

Matrix assisted inlet ionization mass spectra of 2-MXP tablet vs. 2-MXP standard 
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1H-NMR of 2-MXP extracted from tablet vs. MXP isomers 
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13C-NMR of 2-MXP extracted from tablet vs. MXP isomers 
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ATR-FT-IR spectra of three MXP isomers 
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