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Fig. S1 Enhanced Product Ion (EPI) spectra of Cumyl-PINACA metabolites detected in pooled human liver microsome (pHLM) assay samples and authentic urine samples 
(recorded from urine sample 6 after treatment with glucuronidase) in comparison to the EPI spectrum of the parent compound ‘Cumyl-PINACA’. Proposed structural 
formulae and fragmentation is shown for each compound along with their molecular formulae, monoisotopic and single-protonated masses. The EPI scans were recorded with 
a declustering potential (DP) of 40 V, an entrance potential (EP) of 8 V and a collision energy (CE) of 35 V with a collision energy spread (CES) of ±15 V. The position of 
the dihydrodiol function at the indazole ring for A06 is exemplary and was not confirmed  



  

 +EPI (382.00) CE (35) CES (15): Exp 4, 3.316 min from Sample 26 (FF-06 gluc_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 4.5e6 cps.
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 +EPI (382.00) CE (35) CES (15): Exp 4, 3.255 min from Sample 21 (Cumyl-PINACA HLM 1:10_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 1.5e6 cps.
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   +EPI (382.00) CE (35) CES (15): Exp 4, 3.434 min from Sample 21 (Cumyl-PINACA HLM 1:10_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 1.0e8 cps.
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 +EPI (382.00) CE (35) CES (15): Exp 4, 3.429 min from Sample 26 (FF-06 gluc_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 5.5e6 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z, Da

0.0

5.0e5

1.0e6

1.5e6

2.0e6

2.5e6

3.0e6

3.5e6

4.0e6

4.5e6

5.0e6

5.5e6

In
te

ns
ity

, c
ps

264.1

247.1

145.1

229.1

382.2

119.1

91.0

175.1 246.0 364.1163.1 329.284.8 346.1

-H2O

Urine sample



   +EPI (382.00) CE (35) CES (15): Exp 4, 3.547 min from Sample 21 (Cumyl-PINACA HLM 1:10_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 8.4e7 cps.
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 +EPI (382.00) CE (35) CES (15): Exp 4, 3.541 min from Sample 26 (FF-06 gluc_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 9.3e6 cps.
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   +EPI (380.00) CE (35) CES (15): Exp 2, 3.739 min from Sample 21 (Cumyl-PINACA HLM 1:10_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 3.6e6 cps.
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 +EPI (380.00) CE (35) CES (15): Exp 2, 3.715 min from Sample 26 (FF-06 gluc_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 1.4e7 cps.
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   +EPI (380.00) CE (35) CES (15): Exp 2, 4.200 min from Sample 21 (Cumyl-PINACA HLM 1:10_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 1.1e8 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z, Da

0.00

5.00e6

1.00e7

1.50e7

2.00e7

2.50e7

3.00e7

3.50e7

4.00e7

4.50e7

5.00e7

5.50e7

6.00e7

6.50e7

7.00e7

7.50e7

8.00e7

8.50e7

9.00e7

9.50e7

1.00e8

1.05e8

1.10e8
1.14e8

In
te

ns
ity

, c
ps

245.1

262.1

119.1

145.1

90.9

227.0162.1100.9
72.8 -H2O

pHLM sample

 +EPI (380.00) CE (35) CES (15): Exp 2, 4.193 min from Sample 26 (FF-06 gluc_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 4.6e7 cps.
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   +EPI (384.00) CE (35) CES (15): Exp 1, 4.291 min from Sample 21 (Cumyl-PINACA HLM 1:10_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 5.3e6 cps.
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 +EPI (384.00) CE (35) CES (15): Exp 1, 4.301 min from Sample 26 (FF-06 gluc_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 2.0e7 cps.
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   +EPI (380.00) CE (35) CES (15): Exp 2, 4.532 min from Sample 21 (Cumyl-PINACA HLM 1:10_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 8.8e6 cps.
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 +EPI (380.00) CE (35) CES (15): Exp 2, 4.556 min from Sample 26 (FF-06 gluc_EPI2) of H150150.wiff (Turbo Spray), Centroided Max. 3.1e5 cps.
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   +EPI (366.00) CE (35) CES (15): Exp 2, 4.722 min from Sample 5 (Cumyl-PINACA HLM 1:10_EPI1) of H150150.wiff (Turbo Spray), Centroided Max. 2.0e8 cps.
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 +EPI (366.00) CE (35) CES (15): Exp 2, 4.710 min from Sample 10 (FF-06 gluc_EPI1) of H150150.wiff (Turbo Spray), Centroided Max. 6.9e7 cps.
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   +EPI (366.00) CE (35) CES (15): Exp 2, 5.229 min from Sample 5 (Cumyl-PINACA HLM 1:10_EPI1) of H150150.wiff (Turbo Spray), Centroided Max. 1.2e7 cps.
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 +EPI (366.00) CE (35) CES (15): Exp 2, 5.176 min from Sample 10 (FF-06 gluc_EPI1) of H150150.wiff (Turbo Spray), Centroided Max. 5.9e6 cps.
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   +EPI (366.00) CE (35) CES (15): Exp 2, 5.620 min from Sample 5 (Cumyl-PINACA HLM 1:10_EPI1) of H150150.wiff (Turbo Spray), Centroided Max. 1.8e6 cps.
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 +EPI (366.00) CE (35) CES (15): Exp 2, 5.603 min from Sample 10 (FF-06 gluc_EPI1) of H150150.wiff (Turbo Spray), Centroided Max. 3.9e6 cps.
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Fig. S2 GC–EI-MS and proposed fragmentation of the unknown compound, later identified as 5F-Cumyl-PINACA (retention time 11.7 min)  
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Fig. S3 Structural formula of the unknown compound identified as 5F-Cumyl-PINACA 

 

  



Fig. S4 Enhanced Product Ion (EPI) spectra of 5F-Cumyl-PINACA metabolites detected in pooled human liver microsome (pHLM) assay samples and authentic urine 
samples (recorded from urine sample 6 after treatment with glucuronidase) in comparison to the EPI spectrum of the parent compound ‘5F-Cumyl-PINACA’. Proposed 
structural formulae and fragmentation is shown for each compound along with their molecular formulae, monoisotopic and single-protonated masses. The EPI scans were 
recorded with a declustering potential (DP) of 65 V, an entrance potential (EP) of 12 V and a collision energy (CE) of 35 V with a collision energy spread (CES) of ±15 V. 
The position of the dihydrodiol function at the indazole ring for B01 is exemplary and was not confirmed  

 +EPI (368.00) CE (35) CES (15): Exp 4, 6.571 min from Sample 19 (5F-Cumyl-PINACA HLM_EPI1) of H160213.wiff (Turbo Spray), Centroided Max. 7.4e8 cps.
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 +EPI (402.00) CE (35) CES (15): Exp 5, 3.603 min from Sample 17 (T1601039-02 (5F-Cumyl-PINACA)_EPI2) of H160213.wiff (Turbo Spray), Ce... Max. 5.8e5 cps.
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 +EPI (402.00) CE (35) CES (15): Exp 5, 3.564 min from Sample 20 (5F-Cumyl-PINACA HLM_EPI2) of H160213.wiff (Turbo Spray), Centroided Max. 4.2e6 cps.
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+
:  402.2187 Da 

119 

91 
284 

267 

179 

N
N

NH
O

F

OH

OH



  

B02 (RT 4.5 min)

Molecular Formula: C22H25N3O3

Monoisotopic Mass: 379.1896 Da
[M+H] +: 380.1969 Da

119
91

262
245

145

N
N

NH
O

OH

O

 +EPI (380.00) CE (35) CES (15): Exp 5, 4.555 min from Sample 19 (5F-Cumyl-PINACA HLM_EPI1) of H160213.wiff (Turbo Spray), Centroided Max. 6.0e6 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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2.5e6

3.0e6

3.5e6

4.0e6

4.5e6

5.0e6

5.5e6

6.0e6

In
te

ns
ity

, c
ps

244.1

227.1

217.2

262.2

119.1
90.9

216.1

145.1 199.1

185.2171.1157.4
119.6 145.4

pHLM sample

-H2O

-H2O

-CO

-CO

-CO

 +EPI (380.00) CE (35) CES (15): Exp 5, 4.591 min from Sample 16 (T1601039-02 (5F-Cumyl-PINACA)_EPI1) of H160213.wiff (Turbo Spray), Ce... Max. 5.1e5 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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4.2e5

4.4e5

4.6e5

4.8e5

5.0e5

In
te

ns
ity

, c
ps

380.2

244.2

227.1

217.2

90.9 262.1

119.2

362.2

145.2
230.2169.2 249.294.8 183.1117.0 163.3133.0 332.0 345.2 360.0198.0 202.2

Urine sample

-H2O
-CO



  

B03 (RT 4.7 min)

Molecular Formula: C22H26FN3O2

Monoisotopic Mass: 383.2009 Da
[M+H] +: 384.2082 Da

119
91

266
249

145

N
N

NH
O

F

OH

 +EPI (384.00) CE (35) CES (15): Exp 2, 4.720 min from Sample 20 (5F-Cumyl-PINACA HLM_EPI2) of H160213.wiff (Turbo Spray), Centroided Max. 6.5e7 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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2.0e7

2.5e7

3.0e7
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ns
ity

, c
ps

249.1

266.1

90.9 145.1

119.1 231.1

175.1

177.1
211.2129.4

pHLM sample

-H2O

-HF

 +EPI (384.00) CE (35) CES (15): Exp 2, 4.863 min from Sample 17 (T1601039-02 (5F-Cumyl-PINACA)_EPI2) of H160213.wiff (Turbo Spray), Bas... Max. 6.1e5 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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2.5e5

3.0e5

3.5e5

4.0e5

4.5e5

5.0e5

5.5e5

6.0e5

In
te

ns
ity

, c
ps

384.1

249.1

253.1

145.1 221.2

266.0
119.190.7

343.1109.0 122.2 177.2
151.9

Urine sample



  

B04 (RT 4.8 min)

Molecular Formula: C22H27N3O2

Monoisotopic Mass: 365.2103 Da
[M+H] +: 366.2176 Da

119
91

248
231

145

N
N

NH
O

OH

 +EPI (366.00) CE (35) CES (15): Exp 3, 4.821 min from Sample 19 (5F-Cumyl-PINACA HLM_EPI1) of H160213.wiff (Turbo Spray), Centroided Max. 9.7e7 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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6.0e7

6.5e7
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9.5e7

In
te

ns
ity

, c
ps

213.2

248.2

231.2

119.1

145.1

90.9

175.2
171.2 185.2

pHLM sample

-H2O

 +EPI (366.00) CE (35) CES (15): Exp 3, 4.777 min from Sample 16 (T1601039-02 (5F-Cumyl-PINACA)_EPI1) of H160213.wiff (Turbo Spray), Ce... Max. 3.8e5 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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te

ns
ity

, c
ps

213.2

366.1

248.1

145.2
231.2

91.0

118.9

175.1

185.3 348.2143.2 226.1220.2151.3 171.2130.9 330.194.8 123.1 233.299.978.8 267.1 308.2

Urine sample

-H2O



  

B05 (RT 4.8 min)

Molecular Formula: C22H26FN3O2

Monoisotopic Mass: 383.2009 Da
[M+H] +: 384.2082 Da

119
91

266
249

145

N
N

NH
O

F

OH

 +EPI (384.00) CE (35) CES (15): Exp 2, 4.815 min from Sample 20 (5F-Cumyl-PINACA HLM_EPI2) of H160213.wiff (Turbo Spray), Centroided Max. 1.6e7 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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1.5e7

1.6e7

In
te

ns
ity

, c
ps

249.1

266.1

145.2119.2

90.9

177.2
248.1

pHLM sample

 +EPI (384.00) CE (35) CES (15): Exp 2, 4.863 min from Sample 17 (T1601039-02 (5F-Cumyl-PINACA)_EPI2) of H160213.wiff (Turbo Spray), Ce... Max. 7.6e5 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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In
te

ns
ity

, c
ps

384.1

249.1

253.1

221.2145.1

266.0119.1
90.7

343.1247.0184.2 279.0177.2 193.3122.2109.0 131.2 159.2 210.4100.1 331.367.0 349.0

Urine sample



 

 

B06 (RT 5.0 min)

Molecular Formula: C22H26FN3O2

Monoisotopic Mass: 383.2009 Da
[M+H] +: 384.2082 Da

119
91

266
249

145

N
N

NH
O

F

OH

 +EPI (384.00) CE (35) CES (15): Exp 2, 5.007 min from Sample 20 (5F-Cumyl-PINACA HLM_EPI2) of H160213.wiff (Turbo Spray), Centroided Max. 3.4e7 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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3.2e7

3.4e7

In
te

ns
ity

, c
ps

249.1

266.1

119.1

91.1
145.1

229.1177.1187.2 211.1130.8

pHLM sample

-HF
-H2O

 +EPI (384.00) CE (35) CES (15): Exp 2, 5.038 min from Sample 17 (T1601039-02 (5F-Cumyl-PINACA)_EPI2) of H160213.wiff (Turbo Spray), Ce... Max. 9.2e5 cps.

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, Da
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6.5e5

7.0e5
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8.0e5

8.5e5

9.0e5

In
te

ns
ity

, c
ps

384.1

253.1

221.2 249.2
366.3119.2

266.3
90.6 279.193.1 210.1152.3 184.2145.2 349.1177.264.8 135.1117.1 285.4 343.1214.2

Urine sample


