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Fig.2 Chemical structures and exact mass of 6 kinds of cumyl-carboxamide synthetic cannabinoids
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Fig. 4  Mass spectra of cumyl-carboxamide synthetic cannabinoids obtained by electron impact mass
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Table 1 ~ Characteristic ions of cumyl-carboxamide synthetic cannabinoids obtained by EI-MS
EY FHIE RS Bifar Lt Characteristic ion (m/z)
Compound B C D E F G H I J K
CUMYL-THPINACA 362 272 259 243 174 145 131 117 103 91 77
CUMYL4CN-BINACA 345 255 242 226 174 145 131 117 103 91 71
CUMYL-5F-PINACA 352 262 249 233 174 145 131 117 103 91 77
CUMYL-5F-P7AICA / 249 233 174 145 131 117 103 91 77
CUMYL-5F-PICA / 248 232 173 144 130 116 103 91 77
CUMYL-PEGACLONE / 254 / 197 / / / 103 91 71
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Fig.5 Proposed fragmentation pathways of product ions for cumyl-carboxamide synthetic cannabinoids obtained

by EI-MS
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Fig. 6 Extracted ion chromatogram of cumyl-
carboxamide synthetic cannabinoids
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PINACA; f. CUMYL-PEGACLONE.

PN BRI IS O RR R, B [ UL 70, B e 2ok 5 R Jre B A 4R e TR BT Y 3R 97 5 IR JRR 3R 1Y
e AR MBS T a d e, MAFERPIRME . B a 23R 2000 0L 158 €, HyN, 0" (m/z 185.0709) 5 HI TAF7ERR
BB a Ml G, HN,O" #8232k 2 — 43+ H,0, 73 515 3] C  H), N; (m/z 237. 1386) Fl C,, H,N;
(m/z167.0604) , F77E 2 K 2% H,0 Wi B T2t i ny ke 2 4b . T RERYRE2LiR 42 DL 8C,



511 8 BRIRIEATF . REE RN BRI R 5 BURRR 3R T 1 R R A A 5% 1569
[M-+H]" b
3782183 2431132
100 A Ms! CUMYL-THPINACA 100 B Ms? CUMYL-THPINACA
260.1391
£ 50 £ 50
‘§ 23,1124 é 91.0543 99'0835 2601399
S 400.1997 £ X )
0 1 1 1 1 1 1 1 1 1 1 1 1 1416'.173§ 0 .\ [l 11|9|-(1)‘8é-6039%. 1 " 1 " 1 |378'2182|
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400
mlz mlz
[M-+H] b
361.2029 226.0979
100 C Ms! CUMYL4CN-BINACA 1001 D Ms? CUMYLA4CN-BINACA
2 50 & so
8 243.1237 3831849 8 oLSoul (195857 \
= = .
a 0 M 1 1 M 22|6-09’173 I 1 M 1 M M 39|9-15:77 1 a 0 .\ |/.‘145|-|0%98. 243-|124r4 36|1'20.29
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400
mlz mlz
[M+H]" b
100 368.2137 100 233.1089
E MS' CUMYL-SF-PINACA F MS? CUMYL-SF-PINACA
g 50 250.1351 ‘E’ 50
= IS &
2 233.1088 8 41450394 213.1026
5 390.1953 = e 119.0854 250.1349
0 PR TR TR B o], |ape1692 0 91.0542 | i || 177.I'046} i l i 1 i 1 i 1
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400
mlz mlz
[M+H]" a
368.2138 250.1353
1001 G wms! cCUMYL-SF-P7AICA 1001 H Ms? CUMYL-SF-P7AICA 368.2140
% 50 é’ 50 162,064, 174.0665
38 8 131.0605 41450398 159.1291 33‘1087
| 390.1957 = e 1Io0ssT [‘?'207 lzb{ )
0 i | EE T WU T SR SN TR (R 14961697, 0 91.0543 | || | N " 1 3?8'2276 : 1
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400
mlz mlz
3[2%}11]8; 2491395
1001 1 ms! cumyr-se-pica ’ 1001 J  Ms? cumYL-SF-PICA )
9 S
< ] :
2 2
£ 50 7 50 8061 2061343 )1 Y13
*2 389.2007 % - 9%854 151206
B 0 " 1 " 1 " .249]1396. N 1 L 1-405'1.747| B 0 91'?5:“ " 13?1?E%)(£{.§6 1 1 L 1 L 3|67-I21.$6 1
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400
mlz mlz
2551497 2559496
100 K Ms! CUMYL-PEGACLONE 1001 L Ms? CUMYL-PEGACLONE
2 50 & so
§ [M+H]* § <,
= 3139081 4(;51-1839 = 910542 4 167.0605  237.1388
0 M 1 M 1 M 1 M 1 M 1 M 1 L39ql2 9. 1 0 .\ 1|19'QS.54 :\ }Sls'ol712 1\\ 1 M 1 M 1 1 1
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 40
mlz mlz
&7 IRFERTIEE-BENG R I G R E B ESI-MS BTk
Fig. 7  Mass spectra of cumyl-carboxamide synthetic cannabinoids obtained by ultra performance liquid

chromatography-electrospray ionization-quadrupole time-of-flight-mass spectrometry in MS' and MS” mode
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Fig.8 Proposed fragmentation pathways of product ions for cumyl-carboxamlde synthetic cannabinoids obtained

by electrospray ionization in-source collision-induced dissociation
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Analysis of Fragmentation Pathways of Cumyl-Carboxamide
Synthetic Cannabinoids New Psychoactive Substances

QIAN Zhen-Hua', JIA Wei’, LIU Cui-Mei **
"(Institute of Forensic Science, Ministry of Public Security, Beijing 100038, China)
Y Y yung
*( Drug Intelligence and Forensic Center of the Ministry of Public Security, Beijing 100193, China)

Abstract The aim of this study was to determine the ions formed during the fragmentation of new generation
cumyl-carboxamide synthetic cannabinoids using gas chromatography-mass spectrometry ( GC-MS) and ulira
performance liquid chromatography-quadrupole time-of-flight-mass spectrometry ( UPLC-QTOF-MS) to identify
ions characteristic for different parts of the molecules. Compounds were analyzed on Aglient DB-5MS column
(30 m x 0.25 mm x0.25 pwm) with an initial temperature of 140°C for gradient increased temperature by GC-
MS and Acquity UPLC BEH C; column (100 mm X 2.1 mm i.d., 1.7 pm particle diameter) with 0. 1%
formic acid aqueous solution ( A)-acetonitrile (B) as mobile phase for gradient elution by UPLC-QTOF-MS.
The fragmentation behaviors, especially the MS fragmentation rules, were compared and summarized.
According to the structure and the typical fragmentations, these compounds could be easily identified. The
countless possibilities to create new synthetic cannabinoids by small changes in chemical structures posed a
growing challenge to forensic analysts. The work was helpful to assist forensic laboratories in identifying these
kinds of compounds or other substances with similar structure in their case work.

Keywords Gas chromatography-mass spectrometry; Ultra performance liquid chromatography-quadrupole
time-of-flight-mass spectrometry; New psychoactive substances; Cumyl-carboxamide synthetic cannabinoid ;

Characteristic ions; Fragmentation pathway
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