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Tablel. The Results of Newly Detected Psychoactive Substances Found in the Fiscal Year of 2020.

The Number of
t N IUPACN
Category Common Name UPAC Name Sample Detected
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4-AcO-EPT
Chemical Formula: C;H,,N,O,
Molecular Weight: 288.39

3-Chloromethcathinone
Chemical Formula: C,,H,,CINO
Molecular Weight: 197.66

(@] \i O

2-Thiothinone
Chemical Formula: CgH;NOS
Molecular Weight: 169.24

4-Fluoroethylphenidate
Chemical Formula: C,sH,,FNO,
Molecular Weight: 265.33

3-Chloroethcathinone
Chemical Formula: C, H,,CINO
Molecular Weight: 211.69

9

1cP-LSD
Chemical Formula: C,,H,,N;0,
Molecular Weight: 391.52
3F-PCP
Chemical Formula: C;H,,FN
Molecular Weight: 261.38

Fig. 1. Chemical Structures of Newly Detected Psychoactive Substances
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Fig. 2. Retention Times (#z) and UV Spectra of Newly Detected Psychoactive Substances
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Fig. 3. LC/PDA Chromatogram, Retention Times (#;) and UV Spectra of
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Fig. 4. Retention Times (#3) and EI-MS Spectra of Newly Detected Psychoactive Substances

RSO T I > DabR
N Y0NSy a Wil
BT FREEYZ DT, 3-Chloromethcathinone K TY
2-Thiothinoneldm/z 5812 N— A B — 7 WO L, T 3
DOaHEICHET DRI AT MRS LT,
[Fl#%1Z, 3-Chloroethcathinoneldm/z 7212 — A B*— 7 73
OB, BICZEZPDOREOZFNVIEPBBEE L2 &5
2 BINDmiz 44T E— 7 NRBD BT,
M) T EZIVREOAT ) o RIFEHDMS AT b L
TRDONBE—271L, TIAFVEELORT 2 v OEHE
RUCHKT D700, BEMEOREIZ L > TIEN—R ' —
IM—HT D2 ENnHY, AELTHBETEENLET
% %. 3-Chloromethcathinone & 2-Thiothinone T, fRFFEF
MR DT DWE WA T D LN TEDDN, REH
[ZIENMRE D AT TIEZ A DR T, HiE DR

ICH KT Dmiz 100I2_X— A —7

1177~

Z DM OIS OUNT,  4-Fluoroethylphenidateld, m/z
AU AN—AE—I NWH BN, ZHIET I DR
CHkTA2E—2THY, MECHRHFEHNOH D ATV
7 x =7 — MEBEELUA L FRRO B — 7 3 AL b iz H1420,
T, 4T NFaXUVEICHET A EEZ BN Dm/z
109 — 7 @D LT, £, erythroﬁ—(&U“threoﬁg
WZOWTIE, REFFREM R OMS A M UZZENRD
e, HBITAZEnTE otz

3F-PCPIX, m/z 2181 X— A — 7 N D L T-.
PCPTIE, Y7 u~XHrnsh 7 a LT I n i
L7z EHERI S D miz 20000 B — 27 3388 B D Z & vl
EXINTWDEM, 3F-PCPIIPCPOR VB U EDINLI T
v RIFFDEHRLEEEZT L TRBY, miz 2180D~— A
=2 X ICHIET D b D TH o7, £72, PCPTIE



140 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 72,2021

BFA T, 7 as~F Y Uh b CaH A EE L 7= & HEHI
SINDBLORUORVUNIITHFETHEEXBNDHE—
TN, FITEum/z 243, miz 186 Om/z OLIZFR®D HiL T
WA MR, 3F-PCPTIEZHUIHISET HE—27 & LTmi/z
261, miz 2045 Um/z 10933 HiLiz. S 5T, PCPH»
L7 2= VT UANNBREEL T EHERI SN D L ORTE
RY PUBRICHET Dmiz 166K Uim/z 84D & — 7 1329,
3F-PCPTHRIERICED bz, b ORERIL, PCPO
RUBVRIZTZ vHERIRFET DI E 2 XFFT 50
THol-.

1cP-LSDIX, S F A A4 ¥ —27 THDHm/z 391 03— A
E—7 L LCRDLNE., 2, LSDicv 7 aermy
WHNR=ZNVENFET DL 2T 50 THo T2,
LSD}; (’LSDT 1 7/ Cik, NN-VTFILHRNL LT I R
OEEH S L HE SN D B — 27 2380 5TV 5 73253,
1cP-LSDC b [Al#E I m/z 289D ¥ — 7 NFER ST, £z,
LSDTIINN-YV=F )Lk /L AT 2 RHEELHEHI SN Dm/z
72K Om/z 100D E—72, NN-VTF)ILRLLT I FED
AFVFEDOBE L & HEH SN Dm/iz 2070 ¥ — 7 235380
HNTWVD 22, 1cP-LSDTH RO B — 7 RiRD b
7o, &BIZ, LSDDIE)y, LSDT F 1 7/ Th HALD-52K%
WNP-LSDOMS A X7 FLTER®H L5, NN-V T )L
FIVAT 2 KRS v R LB OERR TR 5 Bt
FEO BB K & HER X Dmiz 221D & — 7 1322, 1cP-
LSDT % [AERIZFE® b7,

* L »

1. fE R v V1408 2O W TN & 21T - 725
B, 168G SN, Y F—IZBiTb
B SR N TR S AL, FRISEY) CIIRREEDS 1],
FEEFEM PR STz,

2. MY IZ >\ T, LC/PDA, GC/EI-MS, HR-
MS, NMR B OVELE S XA MR AT 1512 K 2 M s AT %
HOE AT W, B B M 3 M 1X 4-AcO-EPT ,  3-
Chloromethcathinone, 3-Chloroethcathinone, 2-Thiothinone,
4-Fluoroethylphenidate, 3F-PCP & (N1¢cP-LSDTH 5 Z &
EWE L. BE hbidReEdEp e LCRllanT
W5,

#t 52
KiREZEDDICHIZY, BEERORMPELOERFZ
v VRRE A 2 AT > T LR AR R I HE 22 4 85 A DRk
B L EFEY. £z, BEEMOGHRE ORI T
WIZTZE E LT, BUEER R O Mt 5 KB,
WEF R BB BRI N2 L E T

X 2N
1) JEAETEAE - fERE T ZIRIEIEHEROHER,

http://www.mhlw.go.jp/seisakunitsuite/bunya/kenkou_iry
ou/iyakuhin/yakubuturanyou/oshirase/20150819-1-
03.html (202148 H20 H BIfE. 723 ARURLIZIAH &
T HIEOREMNER B 2)

2) VEfrthifst, SORSERE, HEHE T, fth: ERELE
i, 71, 99-106, 2020.

3) SFFREAKEE, SOARERE, PIBIE—, b FOR@ELHE
3R, 70, 79-83, 2019.

4) JEREET, BORFER, TURIE—, f: R
FEf, 67,81-90,2016.

5) AFIRERY OIEE, SF3FE3IAISA, FHARHEET
#5269+,

6) EIG, EEIRSONE, AL OO
R DIEHEE LB RITHE T 2 ER
W OEREFEHARGEOMNRE T D EREO Ak
EEDDLIEGO—HELET DA, SF3EIAILS
B, EAEGBEDE4TS.

7) LR ZSH T NEICHE T D HE Y K OFEIE
BETAREOMIHET HEREORREED HE
TO—MEYET 2HS, FPHR2SFI2A13H, E4E
FBE 1285

8) MR EEY DIEE, HF3F8A2SAH, FHAH LT
#1068

9) EIG, EFEMIREOMNE, AL LMD
R DIEHEE _SRE T+ RITHE T 2 ERE
Y K ONANESE L+ AR GO N HUE 3 2 BEFREE O ik
EEDDLIEGO—HELET A4, SF3FESH2S
H, BEAGBETEH1425.

10) FFREEY OEE, SA3FIA2H, HEHER
#5495,

1) EIESR, EREEREOMNE, AR OO
REICHET DIEHEE _SRE T HRITHET 2 HER
W CENES AR EOMICHE T D EEEO Ak
EEDDLIEGO—H R ET 84, SM3FEIA22
A, EAGBEDET.

12) EIES, EERESREOMNE, AR OO
REFIZET DB R+ HHICHET D HRESE
YR QENES L AREOMICHE T D EEEO Ak
EEDDHEGO—MERETHES, FFTHESH
298, BEATBETHEISE.

13) Veffrtfifsl, SARSERE, HURIE—, fih : BORfEZHE
FH, 69,79-84,2018

14) /bR—ie, SARSERE, HURIE—, fi: B
i, 68,79-84,2017.

15) EHEE, EEESRSEOME, AR OR MO
R DIEHEE LB RIOHE T 2 HER
W OEREFEHARGEOMNRE T D IEEEO Ak
EEDDLEGTO—EERIET HEY, k2952 H



16)

WO /L2 W ' F W, 72,2021

241, JEAFEESEI2E.
PRIRSL, RPASRRE D GE, ARE R O O
PREICBT DR B REICHE T 2R ESR
YR OEES B RGO ET 2 ERS O fg
EEDDLIETO—H 2L ET A, FR27F11A
250, JEAETEESH1645

17) SRR SR T UEICHUE T 2 85 K OFliE

18)

19)

20)

21)

22)

23)

24)

FHETAZOMIRET ZERFEONRELED HHE
TO—HMAEWEST 58T, THK26FE8H15H, JEA
FEE 1005

Tanaka, R., Kawamura, M., Hakamatsuka, T., et al.:
Forensic Toxicology, 39, 248-258, 2021.

UBIE—, #aR 1=, BORZERE, fh: HOEZentt
i, 66,103-115,2015.

PUBIE—, #aK 1=, EHHIEME, o SOt
R, 64, 49-59,2013.

HABLE, AR T, mEEE, o FPHEE
140, 1405-1413, 2020.

HABLE, AR T, mEEE, o FPHES
140, 739-750, 2020.

Brandt, D.S., Kavanagh, V.P., Westphal, F., et al.: Drug
Test Analysis, 8(9), 891-902, 2016.

Smith, M.R.: Understanding mass spectra a basic
approach, 2nd ed., 274-284, 2004, John Wiley & Sons
Inc., US.A.

141



142 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 72,2021

Analytical Results of New Psychoactive Substance-Containing Drugs Purchased over the Internet in April 2020-March 2021

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

In this study, we analyzed new psychoactive substance (NPS)-containing drugs that had been purchased over the Internet during the
2020 fiscal year. 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).
Additionally, high-resolution mass spectrometry (HR-MS), nuclear magnetic resonance (NMR) spectroscopy, and X-ray
crystallography were conducted to identify each compound’s chemical structure, where required. Fourteen psychoactive substances
were detected in 16 of the 140 analyzed samples; these psychoactive substances included 7 psychoactive substances (i.e., 4-AcO-EPT,
3-Chloromethcathinone, 3-Chloroethcathinone, 2-Thiothinone, 4-Fluoroethylphenidate, 3F-PCP and 1cP-LSD) that were newly

detected in our institution, 1 narcotic, and 6 designated substances (Shitei-Yakubutsu).

Keywords: NPS, designated substance by PMD Act, LC/PDA, GC/EI-MS
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