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. Simultaneous identification and quantitative determination in urine of the more significant
metabolites of synthetic cannabinoids JWH-018, JWH-073, JWH 122 and JWH-250 using
authentic references and deuterated isotopologues as internal standards
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Synthetic cannabinoids (SC) are substances displaying a high affinity, for
cannabinoid receptor CB1 and represent the psychoactive agents in Herbal ?
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mixtures called “Spice” or “K2". Because of its great potential of abuseerse O \ \Y s
SC are banned in many countries, otherwise the detection of their illegkeéirs [
complicated by the fact that the urine give negative results in commordg us it
drug screening procedures. Additionally due to rapid metabolic tramstion,
the native SC are not detectable in urine samples and then the analytibaldsgt

must be based on the identification and quantification of their metabolites.

Background

The indole derived cannabimimetics undergo extensive metabolism: them\alkyl
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Internal Standard
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JWH-122(61)-OH R=CH, WH-122>0H R=CH,
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JWH-073(1)-0H IWH-07360H
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JWH-073.COOH JWH-073(c1)-COOH

mono-hydroxylated compounds, their glucuronides and the terminally carbokylic mJ/} om0 /) cnoﬂ no /) ano /) cHo
acid seem to be the main metabolites. The correct identificationhefet = A= Q= o= Q= ]
metabolites in the urine samples requires the use of authentic standards obtained e @[gf (\ 3 Cfgp Q\%)/\ S
by synthesis. In the case diWH-018and JWH-073all three major metabolite: [ Yo Y L L |
were identified by comparison with authentic standdréisyhile in the case of \—\ jfo \_\—Lw L\CW e \_\—{’
JWH-122and JWH-2500nly for some metabolites the reference standards were s . 25000 250600 T Mwuw_gﬂ:
available>®
Aim of the work
} mixture of reference standards of _— 018(@1)-0H 300
The aim of our study is to set-up, using synthesised reference standards, e L( Lmetabolites of IWH018and JWHO73 | 018ci0K |} I JWH-018
MS/MS method for routine screening procedures to assess the intake of J Vi — 073wOH  073(c-1) OH-d; 280~ ‘ 1\
018, JWH-073, JWH 122 and JWH-250. The method should permit | hej—  ©73<QoH oonon, || o L ——w-oH
simultaneous identification of the most significant metabolites of eg:h = o731)-coon™, VL E [l [ X —— (w-1}-OH
cannabinoid with the sensitivity, precision and accuracy assured by the use « - \ | ‘.“.OlﬁwlCOOH N T 150 4 ‘ | \\ «— w-COOH
deuterated internal standards 2 A NN S N ] S . T “.f; \ —=— (w-1)-COOH
hod [ IR £ 30011 /AN
M a O S T - 018w-OH < 50 ‘ -~ ‘*"’ .
—— | 073w-cooH  073(w-1)-OH-d; j -
The urine were hydrolysed with 3% HCI at 90°@5for 60 mir’® and extracte a3 ' ' ' N
018w-COOH | 018(w-1)-OH-d, [+] 10 20 30 40 50
with n-hexane-ethyl acetate (9/1 v/v). 73(w-1)-COOH .“/ hours atter intake
The LC-MS/MS analysis was performed in positive mode in multiple reactio | /
monitoring (two transitions for each analyte) on an API 4000 Triple Quadrupole ' = - -
Mass Spectrometer (ABSciex) equipped with a Acquity C-18 HSS T3 (10| X:-W - omenons, —
mm, 1.8 um, Waters) with isocratic elution (55% of 10 mM HCOON S OO / 1 JWH-073
containing 0.1% HCOOH and 45 % of ACN) at 45 and at flow rate of 0.4 | 073(w>1)-OH-d; 25 /
mL/min. 0736-COOH 073(w-1)-OH - ;" —— w-OH
| c20
. . = o73(01)-co0M oo I |‘ | el
Results and Discussion Bis {1 = w-CooH
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All the synthesized compounds were fully characterized t '{;"w \‘ ‘
structure and purity, byH, 3C NMR and GC-MS (after est Eo "R,
CH,N, for the carboxylic acid metabolites). potmetatolies OFWHZE0 § o Bonon s A
For sample treatment, the recovery of extraction of the met 2500-QQOH B0GOHT> | 0 e
pH (1,3,5,9 and 10) was evaluated showing a complete recov: K zso(m)ﬁ)l\ M 0+ B—E — =
at higher pH the recovery of carboxylic acid metabolites is un: i f\ | | " [ 10 20 30 40 50
method showed linearity (0.5-100 ng/mL), reproducibility an (| ‘I i hours after intake
between -15% and + 15%). I I
The application of the method shows that the most abundant Isc | et = b
evaluated is theo-1)-OH derivative and that the metabolites he arine sample after oral niake ) JWH-250
urine for 2 days, with a peak of concentrations at 2-7 hours aft 25000011 OH, 35 -
After ingestion ofJWH-01§ in addition tow-OH andw-COOH oo © 30 —+—w-oH
50 and 30-45% ofcf-1)-OH respectively) were also detected J! 250> CO0H £ —+— (w-1)-0H
(15-25% in the first 2-7 h and 40-50% after 24 h) and JWI 250(6>1%.CO0H 2500-0H 0010 E = WEOOH
(10-20% in the first 2-7 h) which becomes the main metabol ] " 5 20 _
These results are consistent with those of previous sttitiiésm < \ \ ! g
0730-COOH was detected in urine samples known to have G e s s B
with JWH-018 only. They support also the recent observati TR e TS T 10 e
1)-COOH (JWH-072N-propanoic acidjs the predominant met: of metabolites of JWH122 122(e-1)-0H-d, 5 T
urine samples probably collected after adequate time from 2 122(w-1)-COOH 122604 T
JWH-018. b Y 1226-COOH noRe 122(er1)-oH 0 = S +
In the case of\WH-073 besides the most abundani-{)-OH mi L \ A 0 10 20 30 40 50
detected the>-COOH metabolite (40-60%0f-1)-OH in the fir ] ‘. ] hours after intake

120% after 24 h) and then-OH (20-40% of (o-1)-OH).

In the case ofWH-25Q the second abundant metabolite wa€!
of (w-1)-OH derivative), while thew-OH metabolite was pr
amount (<4% of ©-1)-OH).

Conclusions

In this study, the simultaneous determination of major metabo
after intake of JWH-018, JWH-073 and JWH-250 was perform
The estimation of profiles of metabolite concentrations after
collection times, can be of help in to interpret the obs
concentrations among different metabolites in authentic urin
from drug offenders.
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