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Table 1. The Results of Newly Detected Illegal Drugs Found in the Fiscal Year 2014.

The Number of

The Total Number of

Category Common Name IUPAC Name Samples Detected EACh categorized
Pes Compounds Detected
25D-NBOMe (1) 2-(2,5-dimethoxy-4-methylphenyl)-N -(2-methoxybenzyl)ethanamine 1
25E-NBOMe (2) 2-(4-ethyl-2,5-dimethoxyphenyl)-N -(2-methoxybenzyl)ethanamine 2
Phenethylamine 25B-NBF (3) 2-(4-bromo-2,5-dimethoxyphenyl)-N -(2-fluorobenzyl)ethanamine 1 13
Derivatives 25C-NBF (4) 2-(4-chloro-2,5-dimethoxyphenyl)-N -(2-fluorobenzyl)ethanamine 1
25C-NBOH (5) 2-[(4-chloro-2,5-dimethoxyphenethylamino )methyl]phenol 2
30C-NBOMEe (6) 2-(4-chloro-2,5-dimethoxyphenyl)-N -(3,4,5-trimethoxybenzyl)ett 6
a-PNP (7) 1-phenyl-2-(pyrrolidin-1-yl)nonan-1-one 29
4F-IPV (8) 1-(4-fluorophenyl)-2-(isopropylamino )pentan-1-one 3
4-Fluoro-a-PVP piperidine analog (9) 1-(4-fluorophenyl)-2-(piperidin-1-yl)pentan-1-one 1
4F-Octedrone (10) 1-(4-fluorophenyl)-2-(methylamino)octan-1-one 4
4-Fluoro-a-POP (11) 1-(4-fluorophenyl)-2-(pyrrolidin-1-yl)octan-1-one 2
4-MeO-a-PBP (12) 1-(4-methoxyphenyl)-2-(pyrrolidin-1-yl)butan-1-one 1
Cathi 3,4-Dimethoxy-o-PHP (13) 1-(3,4-dimethoxyphenyl)-2-(pyrrolidin-1-yl)hexan-1-one 8
D‘;ﬂ:z:; 5-PPDI (14) 1-(2,3-dihydro-1H -inden-5-yl)-2-(pyrrolidin-1-yl)butan-1-one 14 103
bk-IVP (15) 1-(2,3-dihydro-1H -inden-5-yl)-2-(ethylamino)pentan-1-one 18
5-BPDI (16) 1-(2,3-dihydro-1H -inden-5-yl)-2-(pyrrolidin-1-yl)hexan-1-one 5
5-DBFPV (17) 1-(2,3-dihydrobenzofuran-5-yl)-2-(pyrrolidin-1-yl)pentan-1-one 3
N ,N -Dimethylpentylone (18) 1-(benzo[d ][1,3]dioxol-5-yl)-2-(dimethylamino)pentan-1-one 1
3,4-methylenedioxy-a-PHP (19) 1-(benzo[d ][1,3]dioxol-5-yl)-2-(pyrrolidin-1-ylhexan-1-one 11
2-Methoxy-4,5-methylenedioxy methcathinone (20)  1-(6-methoxybenzo[d ][1,3]dioxol-5-yl)-2-(methylamino)propan-1-one 1
a-PBT (21) 2-(pyrrolidin-1-yl)-1-(thiophen-2-yl)butan-1-one 2
Other Categorized ~ 2-MeO-Diphenidine (22) 1-[1-(2-methoxyphenyl)-2-phenylethyl]piperidine 7 g
Drugs Acetyl fentanyl (23) N -(1-phenethylpiperidin-4-yl)-N -phenylacetamide 1
THJ-2201 (24) [1-(5-fluoropentyl)-1H -indazol-3-yl|(naphthalen-1-yl)methanone 1
NM2201 (25) naphthalen-1-yl 1-(5-fluoropentyl)-1# -indole-3-carboxylate 10
FDU-PB-22 (26) naphthalen-1-yl 1-(4-fluorobenzyl)-1H -indole-3-carboxylate 5
5-Fluoro-SDB-005 (27) naphthalen-1-yl 1-(5-fluoropentyl)-1/ -indazole-3-carboxylate 1
Svntheti 5-Fluoro-NPB-22 (28) quinolin-8-yl 1-(5-fluoropentyl)-1H -indazole-3-carboxylate 1
ynthetic . . .
Cannabimimetics PX-1(29) ‘N -(1-amino-1-ox0-3-phenylpropan-2-yl)-1-(5-fluoropentyl)-1# -indole-3-carboxamide 4 76
5-Fluoro-AMB (30) methyl 2-[1-(5-fluoropentyl)-1H -indazole-3-carboxamido]-3-methylbutanoate 11
5F-ADB (31) methyl 2-[1-(5-fluoropentyl)-1H -indazole-3-carboxamido]-3,3-dimethylbutanoate 5
5SF-ADB-PINACA (32) N -(1-amino-3,3-dimethyl-1-oxobutan-2-yl)- 1-(5-fluoropentyl)- 1/ -indazole-3-carboxamide 17
AB-CHMINACA (33) ‘N -(1-amino-3-methyl-1-oxobutan-2-yl)-1-(cyclohexylmethyl)-1/ -indazole-3-carboxamide 18
ADB-CHMINACA (34) N -(1-amino-3,3-dimethyl- 1 -oxobutan-2-yl)- 1-(cyclohexylmethyl)- 1 H -indazole-3-carboxamide 3
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Fig. 1. Chemical Structures of Phenetylamine Derivatives (1-6)
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Fig. 2. Chemical Structures of Cathinone Derivatives (7-21)
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22: 2-MeO-Diphenidine 23: Acetyl fentanyl

Fig. 3. Chemical Structures of Other Categorized Drugs (22-23)
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Fig. 4. Chemical Structures of Synthetic Cannabimimetics (24-34)
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Fig. 5. Retention Times (#z) and UV Spectra of Phenetylamine Derivatives (1-6)
and Cathinone Derivatives (7-12) by LC/PDA

LC/PDA conditions: Column; L-column (150 mmx4.6 mm i.d. 5 pm), Column temp.; 40 °C, Mobile phase; A [CH;CN/H,O/H;PO,
(300/700/1) added sodium dodecyl sulfate (SDS) 2.8 g/ L], B [CH;CN/H,0/H;PO4 (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. 6. Retention Times (#) and UV Spectra of Cathinone Derivatives (13-21)
and Other Categorized Drugs (22-23) by LC/PDA

LC/PDA conditions: Column; L-column (150 mmx4.6 mm i.d. 5 pm), Column temp.; 40 °C, Mobile phase; A [CH;CN/H,O/H;PO,
(300/700/1) added sodium dodecyl sulfate (SDS) 2.8 g/ L], B [CH;CN/H,0/H;PO4 (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. 7. Retention Times (#z) and UV Spectra of Synthetic Cannabimimetics (24-34) by LC/PDA

LC/PDA conditions: Column; ACQUITY UPLC HSS T3 (50 mmx2.1 mm i.d., 1.8 um), Column temp.; 40 “C, Mobile phase; A [S 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. 11. Retention Times (#z) and Electron Impact Mass Spectra of Other Categorized Drugs (22-23)

and Synthetic Cannabimimetics (24-34)
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Analytical Results of Drug Compounds Found in Dangerous Drugs Purchased in Fiscal Year 2014

Jun’ichi NAKAJIMA?, Jin SUZUKI?, Keiko USHIYAMA *, Miho SAKAMOTO*#, Masao YOSHIDAb, Yoko ICHIKAWA?,
Misako TAKAHASHI?, Atsuko SUZUKI?, Yuri SAITO?, Seiko SHIMIZU ?, Nozomi UEMURA? Kazue KOBAYASHI ?,
Katsuya UCHIMOTO ?, Machiko NAGASHIMA?, Masako SHIMIZU? Tomoko URADE?,
Takako MORIYASU® and Masayuki KURITA?

We analyzed drug products obtained in the Tokyo area during fiscal year 2014. 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. In 257 dangerous drug products, 34 new compounds, eight
substances designated as shitei yakubutsu, and two narcotic substances were detected. The 34 newly detected compounds were as
follows: 25D-NBOMe, 25E-NBOMe, 25B-NBF, 25C-NBF, 25C-NBOH, 30C-NBOM, a-PNP, 4F-IPV, 4-Fluoro-o-PVP piperidine
analog, 4F-Octedrone, 4-Fluoro-a-POP, 4-MeO-a-PBP, 3,4-Dimethoxy-a-PHP, 5-PPDI, bk-IVP, 5-BPDI, 5-DBFPV, N, N-
Dimethylpentylone, 3,4-methylenedioxy-a-PHP, 2-Methoxy-4,5-methylenedioxy methcathinone, o-PBT, 2-MeO-Diphenidine,
Acetyl fentanil, THJ-2201, NM2201, FDU-PB-22, 5-Fluoro-SDB-005, 5-Fluoro-NPB-22, PX-1, 5-Fluoro-AMB, S5F-ADB,
SF-ADB-PINACA, AB-CHMINACA, and ADB-CHMINACA. The eight designated substances were : NNE1 indazole analog, AB-
CHMINACA, FUB-PB-22, 4-Methoxy-a-PHPP, 4-Fluoro-a-PHPP, 25I-NBOMe, 4-MeO-a-PBP, and N, N-Dimethylpentylone, and the
two narcotic substances were XLR-11 and 5F-PB-22.

To prevent abuse of the newly detected drug compounds, it is important to rapidly and precisely identify their chemical structure.

The analytical results presented in this report may be useful in reinforcing regulations.

Keywords: Dangerous drug, designated substance by the Law on Securing Quality, Efficacy and Safety of Products including
Pharmaceuticals and Medical Devices, LC/PDA, GC/EI-MS

*  Tokyo Metropolitan Institute of Public Health
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan





