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Qualitative and Quantitative Analysis of Five Indoles or Indazole Amide Syn-

thetic Cannabinoids in Suspected E-Cigarette Oil by GC-MS

LIU Cui-mei', JIA Wei', SONG Chun—hui’, QIAN Zhen-hua', HUA Zhen-dong', CHEN Yue—meng’

1. Key Laboratory of Drug Monitoring and Control, Drug Intelligence and Forensic Center, Ministry of Pub-
lic Security, Beijing 100193, China; 2. School of Pharmacy, China Pharmaceutical University, Nanjing
210009, China; 3. Drug Control Detachment of Guiyang Public Security Bureau, Guiyang 550081, China
Abstract: Objective To establish the GC-MS qualitative and quantitative analysis methods for the syn-
thetic cannabinoids, its main matrix and additives in suspicious electronic cigarette (e—cigarette) oil
samples. Methods The e-cigarette oil samples were analyzed by GC-MS after diluted with methanol.
Synthetic cannabinoids, its main matrix and additives in e-cigarette oil samples were qualitatively ana-
lyzed by the characteristic fragment ions and retention time. The synthetic cannabinoids were quantitatively
analyzed by using the selective ion monitoring mode. Results The linear range of each compound in GC-
MS quantitative method was 0.025-1 mg/mL, the matrix recovery rate was 94%-103%, the intra—day pre-
cision relative standard deviations (RSD) was less than 2.5%, and inter—day precision RSD was less
than 4.0%. Five indoles or indazole amide synthetic cannabinoids were detected in 25 e-cigarette
samples. The main matrixes of e-cigarette samples were propylene glycol and glycerol. Additives such
as N,2,3-trimethyl-2-isopropyl butanamide (WS-23), glycerol triacetate and nicotine were detected in
some samples. The content range of synthetic cannabinoids in 25 e-cigarette samples was 0.05%
-2.74%. Conclusion The GC-MS method for synthesizing cannabinoid, matrix and additive in e-
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cigarette oil samples has good selectivity, high resolution, low detection limit, and can be used for si-

multaneous qualitative and quantitative analysis of multiple components; The explored fragment ion

fragmentation mechanism of the electron bombardment ion source of indole or indoxamide compounds

helps to identify such substances or other compounds with similar structures in cases.

Keywords: forensic toxicology; e-cigarette oil; synthetic cannabinoids; gas chromatography-mass spec-

trometry (GC-MS); indole; indazole amide
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Chemical structures of five indole or indazole amide synthetic cannabinoids
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Fig. 3 Five indole or indazole amide synthetic cannabinoids and the internal standard obtained by EI-MS
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Tab. 1 Quantitative ions, linear equations, linear ranges, correlation coefficients, and limits of quantification of five
synthetic cannabinoids and the internal standard

Vs m/z KT AR L4258 B /(mg-ml ") H K FH Z MR/ (mg-ml™")
MDMB-4en-PINACA 213 ¥=0.807 4x-0.007 1 0.025~1.000 0.999 0.025
4F-MDMB-BUTINACA 219 y=1.088 9x-0.005 7 0.025~1.000 0.999 0.025
ADB-BUTINACA 201 y=1.209 3x-0.023 9 0.025~1.000 0.998 0.025
4F-MDMB-BUTICA 218 y=1.4312x-0.116 0 0.025~1.000 0.999 0.025
SF-MDMB-PICA 232 y=1.306 5x-0.014 8 0.025~1.000 0.999 0.025
JWH-250 214 - - - -
E T RT AR,

R2 SHEMKRKEFHMARE Y E
Tab. 2 Adding standard recovery of five synthetic cannabinoids (%ts.%)

VLEo Y YY)

MDMB-4en-PINACA 4F-MDMB-BUTINACA ADB-BUTINACA 4F-MDMB-BUTICA SF-MDMB-PICA

(mg-mL™)
0.025 102.3+5.8 98.4+5.1 98.4+5.0 103.7+8.7 94.8+6.7
0.10 103.4+3.0 102.2+3.1 103.8+6.5 101.9+6.5 102.2+5.0
0.50 103.4+0.6 103.8+1.7 100.7+1.5 100.1+2.0 102.0+2.1
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Tab. 3 Qualitative and quantitative results of seized e-cigarette samples (%)
=z
P ‘ MDMB-4en— 4F-MDMB-  ADB-  4F-MDMB-5F-MDMB- ___. _ __. WS-
%5 R PINACA  BUTINACA BUTINACA BUTICA PICA R=AF MR 23 ﬁ;;; RET
S-01 REF&RMA - - - 0.12 0.05 + + + +
S-02 X &k - - - - 0.14 + + + +
S-03 REFE RN - - - - 0.13 + + + - +
S-04 REE RN - - - - 0.13 + + + - +
S-05 &k &Rk - - - - 0.13 + + + - +
S-06 REHE RN - - - - 0.07 + + + - +
S-07 R éimik - - - 0.21 - + + + + +
S-08 X &Rk - - - - 0.17 + + + + +
S-09 Kk &Rk 0.57 - - - - + + + - +
S-10 X &k 0.08 - - - - + + + - +
S-11 EFH &Rk 0.13 - - - - + + + + +
S-12 R &Rk 0.25 - - - - + + + - -
S-13 Zar &tk - - - 0.12 - + + + - -
S-14 X &H & ki - - - - 0.32 + + + + +
S-15 X &k - - - - 0.34 + + + + +
S-16 R &k - - - - 0.08 + + + - +
S-17 &3F &tk - - - - 0.19 + + + - +
S-18 X I & ik - 0.73 - - - + - -
S-19 XL & K - 0.71 - - - - + - - -
S-20 xR E &R - - - 0.28 0.53 + - - -
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Continued Tab. 3
=z
P A MDMB-4en- 4F-MDMB-  ADB-  4F-MDMB- 5F-MDMB- N . WS-
X PER e A 20
G5 = PINACA  BUTINACA BUTINACA BUTICA PICA R=HE A=A 23 ﬁ;;’: RET
7 5]
S-21 & F & mk 0.58 - 0.80 - - + - _ _
S-22 Ak KERIMK - - 0.70 - - + + - -
S-23 EFHEmik - - 0.89 - - + + - - -
S-24 & Emk - - 2.74 - - + - - _ _
S-25 X ek - - 1.85 - - + - - _ _
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B R R HE B8 Lok, 25 Mok BE Rl 2 S0 30 =
2 PR LRI A A R IR RS £ L A T A L SC &
P B ITUR T R ABIE 5 S ST T L TR TR S A R
JBR 25 M1 2 B LAY GC-MS 58 R FLE A B 7 i, OF
SR HZ T % 25 0y 3K B T AR HRR ST T MR
E T TS R R, MDMB-4en—PINACA 4F-
MDMB-BUTINACA . ADB-BUTINACA. 4F-MDMB-
BUTICA 1 SF-MDMB-PICA 5 7 15| Wk afg ns| wsg ik Jiie 2
AR ZE R H AT E N T3 R AT R A R R
RGBT AR i ) 56 5 2 B T R T
43 LT AR R S R AR RN T WS=23 |, = R H il
BEAJE o T 29 8. 25 F e 1 AR HRE & o B B R JRR
NS E N 0.05%~2.74% . WAL, A BF 58] 05| 0
ol 15| 8 FE 2 2 SC AL A W i E1-MS B4 HL R 2847 T 1
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