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Fig.1 Chemical structures of cathinone derivatives (1-4) and other category drugs (5-8)
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Fig.2. Chemical structures of cannabinoids (9-20)
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Table 1. The results of newly detected illegal drugs [cathinone derivatives (1-4) and other category drugs (5-8)]
found in the fiscal year 2012.

The number of

No. Common name Chemical name samples
detected
1 4-Ethylmethcathinone 1-(4-ethylphenyl)-2-(methylamino)propan-1-one 1
2 4-Methylbuphedrone 2-(methylamino)-1-(4-methylphenyl)butan-1-one 8
3 MPHP 1-(4-methylphenyl)-2-(pyrrolidin-1-yl)hexan-1-one 1
4 ao-PVT 2-(pyrrolidin-1-yl)-1-(thiophen-2-yl)pentan-1-one 10
5 5-1AI 5-iodoindan-2-amine 3
6 Methiopropamine 2-methylamino-1-(thiophen-2-yl)propane 3
7 Ethylphenidate Ethyl 2-phenyl-2-(piperidin-2-yl)acetate 1
8 AH-7921 3,4-dichloro-N-((1-(dimethylamino)cyclohexyl)methyl)benzamide 1

Table 2. The results of newly detected illegal drugs [cannabinoids (9-26)] found in the fiscal year 2012.

The number of

No. Common name Chemical name samples detected
9  AM2232 5-[3-(1-naphthoyl)-1H-indol-1-yl]pentanenitrile 2
10 JWH-122-N-(4-pentenyl) analog (4-methylnaphthalen-1-yl)[1-(pent-4-en-1-yl)-1H-indol-3-ylJmethanone 2
11 JWH-122 N-(5-hydroxypentyl) analog [1-(5-hydroxypentyl)-1H-indol-3-y1](4-methylnaphthalen-1-yl)methanone 1
12 EAM-2201 (4-ethylnaphthalen-1-y1)[ 1-(5-fluoropentyl)-1H-indol-3-ylJmethanone 16
13 4-Methoxy-AM2201 [1-(5-fluoropentyl)-1H-indol-3-y1](4-methoxynaphthalen-1-yl)methanone 2
14 UR-144 (2,2,3,3-tetramethylcyclopropan-1-yl)(1-pentyl-1H-indol-3-yl)methanone 4
15 XLR-11 [1-(5-fluoropentyl)-1H-indol-3-y1](2,2,3,3-tetramethylcyclopropan-1-yl)methanone 13
e L4ty 2 ] 2333 1
17 APICA N-(5-fluoropentyl) analog N-(1-adamantyl)-1-(5-fluoropentyl)-1H-indole-3-carboxamide 1
18 ADBICA N-(1-amino-3,3-dimethyl-1-oxobutan-2-yl)-1-pentyl-1 H-indole-3-carboxamide 4
19 NNEI N-(naphthalen-1-yl)-1-pentyl-1 H-indole-3-carboxamide 1
20  APINACA N-(5-fluoropentyl) analog N-(1-adamantyl)-1-(5-fluoropentyl)-1H-indazole-3-carboxamide 4
21  AB-PINACA N-(1-amino-3-methyl-1-oxobutan-2-yl)-1-pentyl-1H-indazole-3-carboxamide 6
22 AB-FUBINACA N—(l—amin.0—3—methy1—1 -oxobutan-2-yl)-1-(4-fluorobenzyl)-1H-indazole-3- 1

carboxamide

23 ADB-FUBINACA N~ 1—amiq0—3,3—dimethyl—1—oxobutan—Z—yl)—l -(4-fluorobenzyl)-1H-indazole-3- 4

carboxamide

24 PB-22 Quinolin-8-yl 1-pentyl(1H-indole)-3-carboxylate 13
25  5F-PB-22 Quinolin-8-yl 1-(5-fluoropentyl)-1H-indole-3-carboxylate 4
26 BB-22 Quinolin-8-yl 1-(cyclohexylmethyl)-1H-indole-3-carboxylate 3

Table 3. The results of regulated drug-compounds as designated substances found in the fiscal year 2012.

The number of

Common name Chemical name samples
detected
bk-MDEA 2-ethylamino-1-(3,4-methylenedioxyphenyl)propan-1-one 10
Desethylpyrovalerone 1-(4-methylphenyl)-2-(pyrrolidin-1-yl)propan-1-one 1
Pentedrone 2-(methylamino)-1-phenylpentan-1-one 1
o -PBP 1-phenyl-2-(pyrrolidin-1-yl)butan-1-one 1
o -PVP 1-phenyl-2-(pyrrolidin-1-yl)pentan-1-one 1
AM2201 [1-(5-fluoropentyl)-1H-indol-3-yl] (naphthalen-1-yl)methanone 1
AM1220 {1-[(1-methylpiperidin-2-yl)methyl]-1H-indol-3-yl} (naphthalen-1-yl)methanone 1
AM2233 (2-iodophenyl){1-[(1-methylpiperidin-2-yl)methyl]-1 H-indol-3-yl)methanone 1
MAM-2201 [1-(5-fluoropentyl)-1H-indol-3-yl] (4-methylnaphthalen-1-yl)methanone 14
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Fig. 4. Retention times (#z) and UV spectra of cathinone derivatives (1-4)

and other category drugs (5-8) by LC/PDA

LC/PDA conditions: Column; L-column (150 mm X 4.6 mm i.d. 5 um), Column temp.; 40 °C,
Mobile phase; A [CH,CN/H,0/H,PO, (300/700/1) added sodium dodecyl sulfate (SDS) 2.8 g/ L]
B [CH,;CN/H,0/H,PO, (700:300:1) added SDS 2.8 g/L], Gradient program; 0 - 10min. A/B (75/25),

10 -

30 min. A/B (10/90, linear gradient), Flow rate; 1 mL/min., Injection volume; 10 pL,

Detection; PDA detector (200 — 400 nm).
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Fig. 5. Retention times (#;) and UV spectra of cannabinoids (9-20) by LC/PDA

LC/PDA conditions: Column; ACQUITY UPLC HSS T3 (50 mmX 2.1 mm i.d., 1.8 pm),

Column temp.; 40 “C, Mobile phase; A [5 mM ammonium formate buffer (pH 3.5) in H,O/CH,CN (95/5)]
B (0.1 % HCOOH in CH,CN), Gradient program; 0 - 0.50 min., A/B(99/1), 0.50 - 6.85 min., A/B(10/90,
linear gradient), 6.85- 8.85 min., A/B(0/100, linear gradient). Flow rate; 0.6 mL/min., Injection volume;

1 pL, Detection; PDA detector (200 — 400 nm).
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Fig. 6. Retention times (fz) and UV spectra of cannabinoids (21-26) by LC/PDA

LC/PDA conditions were the same as shown in Fig.5.

Fig. 10. Chemical structure of A-836339 elucidated by X-ray crystallographic analysis
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Fig. 9. Retention times (f;) and electron impact spectra of cannabinoids (17-26) by GC/EI-MS
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Analysis of Illegal Psychoactive Drugs Purchased in Fiscal Year 2012

Jun’ichi NAKAJIMA?, Jin SUZUKI?, Masao YOSHIDA? Machiko NAGASHIMA?, Masako SHIMIZU?, Keiko USHIYAMA?,
Misako TAKAHASHI?, Nozomi UEMURA?, Chieko KANAI*, Tomohiro ABE?, Masako ARAGANE?, Haruhiko FUKAYA®,
Tomoko HAMANQO? , Takako MORIYASU® and Dai NAKAE?

We analyzed drug products purchased in Tokyo in fiscal year 2012. The chemical structure of each compound was identified by a
combination of liquid chromatography/photodiode array, gas chromatography/electron ionization-mass spectrometry, nuclear magnetic
resonance and X-ray crystallographic analyses. Drugs were detected in the all of the 110 samples. These drugs included 26 newly
detected illegal drugs and 9 designated substances (shitei yakubutsu). The newly detected illegal drugs were as follows: cathinone
derivatives and other category drugs (4-ethylmethcathinone, 4-methylbuphedrone, MPHP, o« -PVT, 5-IAl, methiopropamine,
ethylphenidate, AH-7921) and cannabinoids (AM2232, JWH-122-N-(4-pentenyl) analog, JWH-122-N-(5-hydroxypentyl) analog,
EAM-2201, 4-methoxy-AM2201, UR-144, XLR-11, A-836339, APICA N-(5-fluoropentyl) analog, ADBICA, NNEI, APINACA N-(5-
fluoropentyl) analog, AB-PINACA, AB-FUBINACA, ADB-FUBINACA, PB-22, 5F-PB-22, BB-22). In particular, A-836339 was the
first case where a synthetic cannabinoid compound containing a sulfur atom in the molecule was detected, and the X-ray
crystallographic analysis was very useful in identifying the chemical structure. To prevent their abuse, it is important to determine the
structures of newly detected illegal drugs rapidly and precisely. The presented analytical results in this report may be useful in

reinforcing regulations.

Keywords: Illegal drug, designated substance by the Pharmaceutical Affairs Law of Japan, LC/PDA, GC/EI-MS, X-ray
crystallographic analysis
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