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Goals 

• GCMS Fragmentation 
– Nitrogen Rule 
– Isotope ratios 
– Synthetic cannabinoid fragmentation patterns 

• Cyclopropyls 
– Ring-opened products 

• URB597 
• Isomers 

– JWH Methoxy isomers 
– AM2201 isomers 
– Azepene/Azepane 

• Derivitization 
– Fluoromethamphetamine isomers 
– UR144 – ring opened – alcohol 

• PB-22 
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GCMS Fragmentation 

• Fragmentation can be predicted to occur at the 
site with the lowest ionization energy 

• Nitrogen Rule 
– A compound with an even molecular weight will have 

zero or an even number of nitrogens 

– A compound with an odd molecular weight will have 
an odd number of nitrogens 

• Isotope ratios (M:M+2) 
– Chlorine – 3:1 

– Bromine – 1:1 
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JWH-018 Fragmentation 
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2 vs. 1-Naphthyl Isomer of JWH-018 

No loss of 17 
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Indole vs. Indazole 
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Indole vs. Indazole 
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Chloro-UR144 
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Cyclopropyl Rearrangement 



DEA Special Testing and Research Laboratory 
Emerging Trends Program 

Smoking Experiment 
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JWH-250, -302, -201 

Focus on the 121:91 ion ratio (use tabulate in Chemstation). 

 

Compound Ratio 

JWH-250 0.4 

JWH-302 1.3 

JWH-201 7.2 

Harris, D.; Hokanson, S.; Miller, V. “GC–MS 
Differentiation of Three Synthetic 
Cannabinoid Positional Isomers: JWH–250, 
JWH–302, and JWH–201.” CLIC Journal, 
October 2011, 21(4), 23-32. 

JWH-250 

JWH-302 

JWH-201 
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AM2201 Isomers 
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AM1220 
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AM1220 Azepane Isomer 
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Fluoro Isomers 
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Unknown UR144 Related Compound 
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Unknown UR144 Related Compound 
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Unknown UR144 Related Compound 
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Unknown UR144 Related Compound 

• “UR-144 in products sold via the 
Internet: Identification of related 
compounds and characterization of 
pyrolysis products”, Andrej Grigoryev, 
Et al.  Drug Testing and Analysis, 
January 2013 

• “Identification and analytical 
properties of new synthetic 
cannabimimetics bearing 2,2,3,3-
tetramethylcyclopropanecarbonyl 
moiety”, Yuri Shafran, Et al.  Forensic 
Science International, 2012  
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URB597 
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URB597 

3 0 4 0 5 0 6 0 7 0 8 0 9 0 1 0 0 1 1 0 1 2 0 1 3 0 1 4 0 1 5 0 1 6 0 1 7 0 1 8 0 1 9 0 2 0 0 2 1 0

0

2 0 0 0 0

4 0 0 0 0

6 0 0 0 0

8 0 0 0 0

1 0 0 0 0 0

1 2 0 0 0 0

1 4 0 0 0 0

1 6 0 0 0 0

1 8 0 0 0 0

2 0 0 0 0 0

2 2 0 0 0 0

2 4 0 0 0 0

2 6 0 0 0 0

2 8 0 0 0 0

m / z - ->

A b u n d a n c e

S c a n  6 1  (2 . 9 8 5  m in ) :  U R B  5 9 7 . D \ d a t a . m s  ( -6 6 )  ( - )
9 7 . 0

6 7 . 0
8 2 . 0

4 1 . 0

5 4 . 1

1 2 5 . 1

1 1 0 . 1

2 0 7 . 0

N C O



DEA Special Testing and Research Laboratory 
Emerging Trends Program 

URB597 

4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 1 6 0 1 8 0 2 0 0 2 2 0 2 4 0 2 6 0 2 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

1 2 0 0

1 4 0 0

1 6 0 0

1 8 0 0

2 0 0 0

2 2 0 0

2 4 0 0

2 6 0 0

m / z -->

A b u n d a n c e

S c a n  8 9 3  (1 2 . 5 1 3  m in ):  U R B  5 9 7 . D \ d a t a . m s  (-8 8 8 ) (-)

5 6 . 1

2 2 4 . 2

1 4 3 . 1
9 9 . 1

8 1 . 0

2 8 1 . 1

NH C

O

NH



DEA Special Testing and Research Laboratory 
Emerging Trends Program 

URB597 
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What we can learn: PB-22 
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What we can learn: PB-22 
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What we can learn: PB-22 
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Thank You 

Joshua C. Yohannan 

Forensic Chemist 

DEA Special Testing and Research Lab 

Joshua.C.Yohannan@usdoj.gov 

Questions???? 


