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Table 1. The Results of Newly Detected Psychoactive Substances Found in the Fiscal Year of 2019.

The Number of

IUPAC N
Category Common Name ame Sample Detected
Phenethylamines BOD 2-(2,5-dimethoxy-4-methylphenyl)-2-methoxyethanamine 1
4-Chloro-N -butylcathinone 2-(butylamino)- 1-(4-chlorophenyl)propan- 1-one 2
Cathinones N -Butylpentylone 2-(butylamino)- 1-(3,4-methylenedioxyphenyl)pentan-1-one 4
N-Ethylheptedrone 2-(ethylamino)- 1-phenylheptan-1-one 3
Synthetic . .
- - -2-(2- -2-y1)-2.5- -1H - - -1- 6
Cannabimimetics CUMYL-PEGACLONE S-pentyl-2-(2-phenylpropan-2-yl)-2,5-dihydro- 1 H -pyrido[4,3-b ]indol-1-one
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BOD 4-Chloro-N-butylcathinone N-Butylpentylone

Chemical Formula: C;;H;oNO;
Molecular Weight: 225.29

N
~_

N-Ethylheptedrone
Chemical Formula: C;sH,;NO
Molecular Weight: 233.36

Chemical Formula: C3H;sCINO
Molecular Weight: 239.74

Chemical Formula: C;sH,3NO;
Molecular Weight: 277.36

CUMYL-PEGACLONE
Chemical Formula: CysH,sN,O
Molecular Weight: 372.51

Fig. 1. Chemical Structures of Newly Detected Psychoactive Substances
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Fig. 2. Retention Times (fr) and UV Spectra of Newly Detected Psychoactive Substances
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Fig. 3. Retention Times (fr) and EI-MS Spectra of Newly Detected Psychoactive Substances
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Table 2. The Results of Newly Detected LSD Analogs

Common Name IUPAC Name Sz}::pll\elugetzrcfefd
ALD-52 4-acetyl-N N -diethyl-7-methyl-4,6,6a,7,8,9-hexahydroindolo[4,3-fg ]quinoline-9-carboxamide 5
AL-LAD 7-allyl-N N -diethyl-4,6,6a,7,8,9-hexahydroindolo[4,3-fg ]quinoline-9-carboxamide 4
ETH-LAD N N -diethyl-7-ethyl-4,6,6a,7,8,9-hexahydroindolo[4,3-fg ]quinoline-9-carboxamide 3

Side A Side B

muomunnnupnu—unm

o e e

Photo. 1. Blotter Paper Containing LSD Analogs
Side A: letters are printed.

Side B: chemical structures are printed.
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LSD ALD-52 AL-LAD ETH-LAD
Chemical Formula: C5,H,5sN;0 Chemical Formula: C,,H»7N30, Chemical Formula: C,,H»7N;0 Chemical Formula: C,;H»7N;0
Molecular Weight: 323.44 Molecular Weight: 365.48 Molecular Weight: 349.48 Molecular Weight: 337.47
Fig. 4. Chemical Structures of LSD and Newly Detected LSD Analogs
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Fig. 5. Retention Times (fr) and UV Spectra of Newly Detected LSD Analogs
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Fig. 6. Retention Times (tr) and EI-MS Spectra of Newly Detected LSD Analogs
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Analytical Results of New Psychoactive Substances-Containing Drugs Purchased over the Internet

in April 2019 - March 2020 and Detection of New LSD Analogs on Blotter Papers

Yuki SAEKI?, Miho SAKAMOTO?, Hiroko SHIODA?, Atsuko SUZUKI?, Yuri SAITO? Seiko SHIMIZU?, Daisuke TERAOKA?,
Kazue TANAKA?, Yuri MOTEKI?, Machiko NAGASHIMA?, Misako TAKAHASHT?, Kiyoko KISHIMOTO?, Tomoko URADE?,
Yoshimitsu ITO?, Jun’ichi NAKAJIMA?, Toshinari SUZUKI?, Jin SUZUKI?, Akiko INOMATA?, and Takako MORIYASU?

In this study, we analyzed new psychoactive substances (NPS)-containing drugs that had been purchased over the Internet during the
fiscal year of 2019. We also analyzed 12 blotter paper samples that contained new LSD analogs. The NPS-containing drugs and blotter
paper samples were analyzed using various techniques, including liquid chromatography/photodiode array (LC/PDA), and gas
chromatography/electron ionization-mass spectrometry (GC/EI-MS). Also, high-resolution mass spectrometry (HR-MS), nuclear
magnetic resonance (NMR) spectroscopy, and X-ray crystallography were performed to identify each compound’s chemical structure
where required. Psychoactive substances were detected in 19 samples of the 147 samples analyzed. The identified drugs contained
newly detected psychoactive substances, i.e., BOD, 4-chloro-N-butylcathinone, N-butylpentylone, N-ethylheptedrone, and CUMYL-
PEGACLONE; and eight designated substances (Shifei-Yakubutsu). Regarding the LSD analogs, ALD-52, AL-LAD, and ETH-LAD

were newly detected.

Keywords: NPS, designated substance by the Law on Securing Quality, Efficacy, and Safety of Products Including
Pharmaceuticals and Medical Devices, LC/PDA, GC/EI-MS, LSD analog
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