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Analysis of cannabinoid compounds

Hitoshi SATO*, Yosuke CHONAN*, Junichi ISHIKAWA*,
Kazuyoshi KOSONE* and Tsutomu KUMAZAWA *
*Tokyo Customs Laboratory
2-7-11, Aomi, Koto-ku, Tokyo 135-8615 Japan

In recent years, designer drugs, which show pharmacological effects by acting on cannabinoid receptors, have been imported

frequently. They are identified as cannabinoid compounds in a broad sense, and include synthetic cannabinoids, endogenous

cannabinoids and related compounds. Also, new types of cannabinoid compounds that do not particularly belong to the JWH

series synthetic cannabinoids have appeared in succession. In order to discriminate between these new compounds and

controlled substances such as JWH-018, accurate and prompt structure analyses are required. Therefore, this study on new

types of cannabinoid compounds, in order to conduct a prompt but limited analysis, investigated whether the chemical structure

can be determined from known structure data of cannabinoid compounds and analytical data. Analytical data were obtained

from infrared spectroscopy (IR), gas chromatography mass spectrometry (GC-MS), liquid chromatography mass spectrometry

(LC-MS) and proton nuclear magnetic resonance spectroscopy (*H NMR).

As a result, it was found that the chemical structures of the cannabinoid compounds examined in this study could be

approximately estimated by IR, GC-MS and LC-MS, and that the presumed chemical structure could be confirmed by

attributing each signal to each proton of the presumed molecule respectively by using 'H NMR.

1. #&

o

AWFFRTIO IS e A4 Megeid, 1vFe /4R
SRR UCEAITRELZ 5 2, KERE FEORIER 28/
TLHLTHAFT—KZ w7 (RNAED T B A RO OREY)
BELeN, T hTe Falrte /) —VEORRI T AR
EEER,) ORTH D,

AARENTIE, BEN—T7EML TR FE AR
{LEMEBRMUI L ORI SILTEY . 2D DOF5IC X D6
R ECREITEI 2 Z LRI LT\ 5,

2011 4F 8 H LA, SAHTRICB W TIE, (LS E— DL A
T, 1 ¥ 177 AHEACEIESNIZHRRD b OO IAE A
MUTe, SHTORESR., ENHIXS E TR Z Db
EMTHDZENHERS, WWH U —XEKPrFe /A R
DICBE2MEA CLTF D T e 7 A BIed L v ),)
DRAHHEND L )2 o72, £, fi¥ 7> 51, Oleamide
DX RNRMES T A RBFERP ORI SN TV, i
I CIXIEFS URB754, URB532 SF0NKMED B/ o REIEY)
BHBRHEND L2tk otz,

* HRUBIBISEHS  T135-8615  HURUENLHIX I 2-7-11

2012 4F2 A £ TIT, YT CRIB Lo v e/ 4 Rl
AT REY I ED, NBD B v ARNRT MLOBRTIL,
L 2 400 U THICHET IEERY (LUT, [HEERY) &
W) L DORBINREEACEIBN ODFIE LTz, EDTh,
BT T A MMEA Y & fRERWE RAT 5 7= D IERMED D
RIS AR D N TND L ZATH D,

ARG I T, MEERRIALHE S )8 A RMeEwic
DWT, BERIOH F ) A RILGW OSSO TE & Ot
T2 ZTER L REMEOBRITIE 2 5 72012, RO (BUF,

MR] &WH,) I HAZa~ ST 7 4 —EESH (LR,

[GC-MS] L 9,) ik Wiikru~ 7T 7 4 —EEMMr (LA
T. [LC-MS| LW 9,) ERUT e b RGNS (LUTF, T1H
NMR] £V 9,) HEBICEBRONIZOTT —ZIc L b, WG4
ET DO FEEBRRF Lz,

Fiz, BWICRZER DL H D EBEZ LNDINRES B
J A REZODONWT T —F BB TH D00 E ) Mt Lz,



86 e A RMeEHm Do

2.1
211
SINTREE S Tz Bk R 9 FiJE
(AT, 2iein Tk a)) . FRUEkb) ). TRUEk(Cc)) . TRUEHd)J .
FEEHe) . TRCEHR)L . TREH)) . TRRUEkh) L. TRUEHI)) & 9.)
WRIEED > F v/ A K 3FE
- Oleamide (BHH{L=)
« Anandamide (FnytHlik)
- 2-Arachidonylglycerol (LR, [2-AGJ &\ 9,) (FOtAl%e)
2.1.2
IEEE SRR A L KSR (BRFEHK 22~37, BIHILF)

2.2
221
L : Nicolet 6700
222
2.2.2(1) El
L : Agilent 7890 (GC) / 5975 (MS)
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Fig.4 Chemical structures of cannabinoid compounds
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Fig. 6 Two kinds of presumed chemical structures of NG-1
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Fig. 7 Two kinds of presumed chemical structures of NG-2
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ERERDA » R— BRI EZ R B M & 1T OB B0 7(78)
IHY 9 2 B A FROEEN B 2 b, RED 3.3 IZEfi L7z
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Fig.1 IR spectra of (a) MAM2201, (b) AM1220, (c) AM2233, (d) AB001, (€) UR144, (f) NG-1, (g) NG-2, (h) NG-3 and (i) CB13
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Fig. 2

EI-MS spectra of (a) MAM2201, (b) AM1220, (c) AM2233, (d) ABO0L, (¢) UR144, (f) NG-1, (g) NG-2, (h) NG-3 and (i) CB13
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Table1 EI-MS data of samples

Substances M.W. Reﬁg;}i(on Base peak Fragment ions of EI-MS spectra (w/z (%))
MAM2201 373 3528 373(100) 232(69),298(61),356(58),115(46),372(46),144(45)
AM1220 382 3668 98(100) 70(9),127(8),99(7),42(5),155(4),58(3),84(3)
AM2233 458 3483 98(100) 70(8),99(7),42(5),203(3),231(3),204(2),96(2)
AB0O1 349 3273 214(100) 144(16),215(15),349(9),43(6),79(5),135(5)
UR144 311 2467 214(100) 144(22),215(16),296(15),311(13),43(11),252(9)
NG-1 364 3484 214(100) 144(36),364(33),307(32),215(17),43(13),116(9)
NG-2 365 3261 215(100) 145(61),294(34),337(28),365(28),150(27),131(16)
NG-3 310 2868 310(100) 235(94),232(86),78(47),144(43),106(38),236(22)
CB13 368 3473 368(100) 171(71),297(61),298(58),281(50),127(31),369(29)
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Table2 NMR data of samples

Substances Chemical shifts (& /ppm)

MAM2201. 8.49(1H,M) 8.24(1H,D) 8.07(1H,D) 7.56(2H,M) 7.48(1H,M) 7.37(5H,M) 4.47(1H,T)
4.31(1H,T) 4.10(2H,T) 2.78(3H,S) 1.86(2H,M) 1.69(1H,M) 1.60(1H,M) 1.43(2H,M)
8.43(1H,M) 8.17(1H,D) 7.98(2H,M) 7.70(1H,M) 7.45(5H,M) 7.36(2H,M) 4.49(1H,M)

AM1220 3.89(1H,M) 2.83(1H,M) 2.36(3H,S) 2.26(1H,S) 2.09(1H,M) 1.50(3H,M) 1.25(1H,M)
1.10(2H,M)

AV2233 8.28(1H,M) 7.96(1H,D) 7.68(1H,S) 7.38(5H,M) 7.21(1H,M) 4.52(1H,M) 3.92(1H,M)
2.84(1H,M) 2.40(3H,S) 2.32(1H,S) 2.12(1H,M) 1.55(3H,M) 1.30(1H,M) 1.14(2H,M)

ABOOL 8.51(1H,M) 7.93(1H,S) 7.34(1H,M) 7.28(2H,M) 4.16(2H,T) 2.14(9H,S) 1.90(2H,M)
1.82(6H,S) 1.36(4H,M) 0.90(3H,T)

UR144 8.40(1H,M) 7.66(1H,S) 7.35(1H,M) 7.33(2H,M) 4.15(2H,T) 1.94(1H,S) 1.88(2H,M)
1.40(2H,M) 1.35(6H,S) 1.31(6H,S) 1.26(2H,M) 0.91(3H,T)

NG-1 7.85(1H,M) 7.78(1H,S) 7.37(1H,M) 7.24(2H,M) 4.11(2H,T) 2.18(6H,S) 2.14(3H,S)
1.84(2H,M) 1.74(6H,S) 1.37(4H,M) 0.88(3H,T)

NG-2 8.37(1H,D) 7.34(2H,D) 7.20(1H,M) 6.80(1H,S) 4.31(2H,T) 2.19(6H,S) 2.12(3H,S)
1.89(2H,M) 1.72(6H,S) 1.30(4H,M) 0.87(3H,T)

NG-3 9.04(1H,S) 8.78(1H,M) 8.44(1H,M) 8.14(1H,M) 7.57(1H,S) 7.46(1H,M) 7.38(3H,M)
4_.51(1H,T) 4.35(1H,T) 4.20(2H,T) 1.95(2H,M) 1.71(2H,M) 1.48(2H,M)

CB13 8.99(1H,D) 8.42(1H,D) 8.23(1H,D) 7.96(2H,M) 7.66(1H,M) 7.55(6H,M) 6.65(1H,D)
4.17(2H,T) 1.95(2H,M) 1.56(2H,M) 1.45(2H,M) 0.97(3H,T)
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Fig. 11 LC-MS spectra of (a) MAM2201, (b) AM1220, (c) AM2233, (d) ABOOL, (¢) UR144, (f) NG-1, (g) NG-2, (h) NG-3 and (i) CB13
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Fig. 12 IR spectra of the endogenous cannabinoids (1) oleamide, (2) amandamide and (3) 2-AG

101



102

(1)

(2)

BT eI A Meamo st

59
72
4155
| H M+
‘,\‘, ,:“\‘,MH Hw,ww,“m,‘\‘\w_ 0 N T %81 R
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z
a Qe ™ ‘103
I |
]
NN
M‘ I I ‘\‘\‘H\H“”‘ . “\“m‘ L R T AR AT "
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z

Fig. 13 EI-MS spectra of the endogenous cannabinoids (1) oleamide and (2) amandamide




