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Identification of cannabimimetic indoles ; JIWH-018, JWH-073, JWH-122
and their structural isomers
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JWH-018, JWH-073 and JWH-122, which are controlled substances, have structural isomers. Not all of these structural
isomers are controlled, because control laws do not cover all of these structural isomers. Therefore, precise identification of the
structural isomers is required for accurate analysis. The purpose of this study was to identify JWH-018, JWH-073, JWH-122
and their structural isomers by IR, GC-MS and 1H NMR. As a result, it was found that IR spectra differed for each isomer, and
all samples in this study could be identified by GC-MS and 1H NMR. Furthermore, the use of multiple instruments enabled

more accurate analysis.
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60 JWH-018 JWH-073 JWH-122
Table 1 Structural formula and molecular weights of samples
Series A Series B Series C
O O 0] 0 0) O
Structural O O O CH;
formula ’f‘ N CH, ’,\l
Ry R’ Ry ™
M=327 R=71 - CHy (WH-073) | R, 7 =17 - CH, (JWH-015) | R,””=77 - CH, (JWH-120)
M=341 Ry=/1 - CgHyy (IWH-018) | R, ™ =71 - CHo (JWH-016) | R,”7=n1 - C,Hy (JWH-A)
M=355 Ry=11 - CiHys (IWH-019) | R, ™ =n - CHyy (IWH-007) | R,”7=1 - CHy, (IWH-122)
211 n-
JWH-073 Cayman n-
JWH-018
(1- -1H- -3- X -1- 2.2
JWH-019 Cayman 221
JWH-015 SIGMA-ALDRICH 2.2.1(1) El
JWH-122 Agilent 7890 GC /5975 MS
2.1.2 DB-5MS 30 m><0.25 mm I.D., 0.25 um  Agilent
ACROS ORGANICS 80 Imin - 40 /min -320 10 min
4- -1- 320
50 1
33 550 m/z
2- 2.2.1(2) Cl
1- HP 6890 GC /5975 MS
1- SIGMA-ALDRICH DB-5MS 30 m>0.25 mm I.D., 0.25 um  Agilent
1- SIGMA-ALDRICH 80 Imin - 40 /min -320 10 min
320
1.0 M solution in hexanes 50 1
SIGMA-ALDRICH 50 550 m/z
222
Varian Mercury-300
'H
-d2,99.9 % NMR
Q-23,75 150 pm 100 200 mesh 512
223
Nicolet 6700
2.13 2.3
231
n- 2- -1- -1H- -3- X -1-

JWH-016
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Fig. 1 Reaction route of synthesis of JWH-016
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2.3.2(2)
2- JWH-016 JWH-007
JWH-120 JWH-A 1.3 mmol
050 g 5.0 ml
1- JWH-120 1-
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JWH-007 60
1 3 10 ml
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Fig. 15 Proposed El-fragmentation of JWH-073 based on accurate masses and
elemental compositions of the fragment ions
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3.3.2 Fig. 17 e S1.0 4.5 ppm
Table 2 JWH-073
JWH-018 JWH-019
B A C 9 11 13 B
C
34 HNMR 38.0 ppm
327 JWH-073 A JWH-015 Figl7 A
B JWH-120 C 'H NMR Fig.16
B C
JWH-015 JWH-120 'H NMR
9 'H NMR
Fig.16 m S2.0 3.0 ppm
JWH-073 JWH-015
JWH-120 4.
341 355
B JWH-018 JWH-073 JWH-122
C
Fig.16 A S8.0 ppm 9 IR
341 355 EI-MS 'H NMR
EI-MS 'H NMR
A JWH-073 JWH-018 JWH-019 'H NMR JWH-018 JWH-073 JWH-122
Fig.17 'H NMR IR
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Fig.3 IR spectra of JWH-073, JWH-018 and JWH-019 (Series A)
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Fig. 4 IR spectra of IWH-015, JWH-016 and JWH-007 (Series B)
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Fig.5 IR spectra of JWH-120, JWH-A and JWH-122 (Series C)
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Fig. 6 IR spectra of JWH-073 (Series A), JWH-015 (Series B) and JWH-120 (Series C)
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Fig. 7 IR spectra of JIWH-018 (Series A), JWH-016 (Series B) and JWH-A (Series C)
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Fig. 8 IR spectra of JWH-019 (Series A), JWH-007 (Series B) and JWH-122 (Series C)
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327
JWH-120
g 186
s 298310
5 144
< 115 284
\‘ TR A ‘ N f‘m_.u“ ,“\‘\“‘L \‘I‘L . “‘ |
100 150 200 250 300 350 m/Z
341
JWH-A
(5]
()
-‘E 200 298 324
= \
3 144
< 115 | 181 284
N
150 200 250 300 350 m/Z
355
JWH-122 |
(]
§ 298
3 214 338
o
3
< 115% 181 284
b a b | (N - ]‘u ‘\ H\ ll . L \“\ ,“\‘
50 100 150 200 250 300 350 /m/z

Fig. 11 EI-MS spectra of JWH-120,
JWH-A and JWH-122 (Series C)
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Fig. 10 EI-MS spectra of JWH-015,
JWH-016 and JWH-007 (Series B)
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Fig. 12 EI-MS spectra of JWH-073 (Series A), Fig. 13 EI-MS spectra of JWH-018 (Series A),

JWH-015 (Series B) and JWH-120 (Series C)
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Fig. 14 EI-MS spectra of JWH-019 (Series A),
JWH-007 (Series B) and JWH-122 (Series C)

JWH-016 (Series B) and JWH-A (Series C)
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Table2 EI-MS data of samples

69

Substances M.W. Re?ﬁg;}'(on Base peak Fragment ions of EI-MS spectra (w/z (%))
i 200(72), 284(61), 127(51), 310(46), 326(42), 144(37),
JWH-073 327 3196 327(100)  570(24). 328(24). 155(20). 285(15)
i 284(70), 214(70), 127(55), 324(47), 340(44),
JuH-018 341 3286 341(100)  144(36). 155(27). 279(26). 342(26). 285(17)
i 284(68), 228(56), 127(50), 338(46), 354(42),
JWH-019 355 3385 355(100)  s5(26). 144(30). 356(25). 270(24). 285(17)
i 326(90), 127(46), 310(38), 270(33), 200(32),
JWH-015 327 3159 327(100)  s5(26). 328(24). 158(22). 312(17). 298(14)
i 340(69), 127(52), 155(37), 298(36), 326(35),
JWH-016 341 3250 341(100)  570(32). 324(31). 214(27). 342(24). 158(23)
i 354(67), 340(51), 127(39), 298(38), 155(35),
JWH-007 355 3340 355(100)  33g(30). 270(27). 356(25). 299(25). 228(18)
i 186(67), 310(53), 298(50), 326(43), 144(37),
JuH-120 327 3264 327(100)  7195(25). 328(23). 181(23). 141(22). 284(22)
i 200(61), 298(58), 324(55), 340(45), 144(37),
JWH-A 341 3340 341(100)  15(28). 141(26), 342(25). 284(25). 181(23)
i 208(60), 338(52), 214(51), 354(40), 144(30),
JuH-122 355 3422 355(100)  141(28). 356(25). 284(24). 115(24). 169(23)
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Fig. 16 'H NMR spectra of JWH-073 (Series A), JWH-015 (Series B) and

JWH-120 (Series C) (@ 'H signals from the alkyl groups, A

'H signals

from the aromatic groups, = 'H signals from the methyl groups bonding

to the aromatic rings)

Fig. 17 'H NMR spectra of JWH-073, JWH-018 and JWH-019 (Series A)
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