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Table 1. The 16 Kinds of Drugs Detected from 46 Products Purchased in Fiscal Year 2010

Number of Detected

Abbreviated Name IUPAC Name Note
Products

Diphenylpyrrolinol Diphenyl(pyrrolidin-2-yl)methanol 1 Designated
4MMC 2-(Methylamino)-1-(4-methylphenyl)propan-1-one 1 substances
Naphyrone" 1-(Naphthalen-2-yl)-2-(pyrrolidin-1-yl)pentan-1-one 3
MPPP 1-(4-Methylphenyl)-2-(1-pyrrolidinyl)propan-1-one 6

Newl
MDPBP 1-(Benzo[d][1,3]dioxo0l-5-yl)-2-(pyrrolidin-1-yl)butan-1-one 5 Y

detected
4MECY 2-(Ethylamino)-1-(4-methylphenyl)propan-1-one 11

uncontrolled
bk-MDBZ 1-(Benzo[d][1,3]dioxol-5-yl)-2-(benzylamino)propan-1-one 1 d

rugs

Buphedrone 2-(Methylamino)-1-phenylbutan-1-one 4
2,3-DCPP 1-(2,3-Dichlorophenyl)piperazine 1
4-Methoxymethcathinone” 1-(4-Methoxyphenyl)-2-(methylamino) propan-1-one 14
5-MeO-EPT? N-Ethyl-N-(2-(5-methoxy-1 H-indol-3-yl)ethyl)propan-1-amine 5

Repeatedly
ALEPH-4? 1-(4-(Isopropylsulfanyl)-2,5-dimethoxyphenyl)propan-2-amine 3

detected
3FMC? 1-(3-Fluorophenyl)-2-(methylamino)propan-1-one 1

uncontrolled
4FMC" 1-(4-Fluorophenyl)-2-(methylamino)propan-1-one 3 d

rugs

GBL Dihydrofuran-2(3 H)-one 1
PEA 2-Phenethylamine 1

1) Controlled as designated substances from October 20, 2011

1-(naphthalen-2-yl)-2-(pyrrolidin-1-yl)pentan-1-one (LA~ nap
hyrone & #%3), 1-(4-methylphenyl)-2-(1-pyrrolidinyl)propan-
l-one (LA~ MPPP &M597), 1-(benzo[d][1,3]dioxol-5-yl)-2-
(pyrrolidin-1-yl)butan-1-one (LA MDPBP & &), 2-(ethyl
amino)-1-(4-methylphenyl)propan-1-one (LLF 4MEC & %
), 1-(benzo[d][1,3]dioxol-5-yl)-2-(benzylamino)propan-1-on
e (LL'F bk-MDBZ & 597), 2-(methylamino)-1-phenylbutan-
1-one (LLF buphedrone & #%37) 3 LU 1-(2,3-dichlorophen
yl)piperazine (LLF 2,3-DCPP &H§3) T, BTV RIK
WTH % 23-DCPP ZFRE, o> 6 flIT T ~TT7 = F )L
TIVREYMTHoT2. ek, FEEERTEEWIIOWTI,

BRSO 5.

2. FHBHEY

Table 2. Formulas and HR-TOF/MS Data
of Newly Detected Uncontrolled Drugs

Abbreviated Name

Formula
( Molecular Weight )

[M+H]"ion ( Caled. ) m/z

Naphyrone CoHy;NO (281.39)  282.1850 (282.1852)
MPPP C,HNO (217.31)  218.1547 (218.1539)
MDPBP CsHoNO; (261.32)  262.1433 (262.1438)
4MEC CL,H,NO (191.27)  192.1382 (192.1383)
bk-MDBZ C;H;;NO;(283.33)  284.1285 (284.1281)
Buphedrone C, HsNO (177.24)  178.1229 (178.1226)
2,3-DCPP CioHpN,CL (231.13)  231.0444 ( 231.0450 )

BB R O 2R E K & Fig. 1, PDAAY b
Fig. 2, HR-TOF/MS®H:% Table 2, GC-EI/MSODi %
Table 3, NMR D& 4% Table 4{27779.

2) Controlled as designated substances from May 14, 2011

1) Naphyrone

3FELN B &z, 20 9 B o285 [Xnaphyrone D 7
OBEHTH-T-.

TLCOFERIE, UV 365 nmH CRAEO.52D AR > kA
WHEFK LT, Elo 8T —7 2 R 7RI 10%0iEE TR 6
L7z, FEHER S REROFE R 2R L7z, LC/PDAIZIWWTHR
FERERA25.950 D B — 7 IZOWTRIN AR Y L& R % &
207, 255 3£ U297 nmfHiL IR DMK B 7. HR-
TOF/MS T[M+H] " A3m/z 282.185012388 S 41, 4y T-i::281,
FLARC g HNO & HEE & 172, GC-EUMSIZ X Y m/z 12612
NR=2AE—=7 RNdH o7z, BCNMRIZBWT A FILRFEIR,
AF VU UIRFAR QARDBRF2ESY), AT U IRFESAR, 48k
RFBARDBIHI ST, §124.6~137.7 ppmlZ 10{E 5y D
WERFENFRD Bz, "H-NMRIZEV TS 7.55~8.70 ppmiZ
KEMASS D2-BHF 7 & L DL 7 FABNER S h
7-. &5|ZHMQC, 'H-'H-COSY, HMBCZHIE L, fi#tr
L 7= Benaphyrone & 7€ L 7-.

2) MPPP

RN B SN2, MPPPOREEAE T 572 <,
25FEOEYDORARLTH -7, WL SEHOEY %
B L7238 13 R 4%, NMR, HR-TOF/MS% il
kL7,

TLC 2B 5 EEaRBMOMERIL, FI—F v FroiRk
FE-10%HE T REE 033 D ARy FREA LT, EHET
FREDRE B4 R L7-. LC/PDA 2B\ TIREFIFR 17.7 4
DE—TZIZOWTHIARY ML E LD & 263 nm 13T
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Fig. 1. Chemical Structures of Newly Detected Uncontrolled Drugs

W N D f K78 & o 72 . HR-TOF/MS T [M+H] ™ 2% m/z
218.1547 IZ@RH BN, TR 217, AL CLHNO & H#E
EXITZ. GC-EIMSIZL Y m/z 98 IT_N—AE—7 o
72. BCNMR IZBWTAFILRE 2 K, AFLURE 4
A, AFUVIRFEIAR QANRE 2D, 4RFE 3 AN
BUAIS 2. 8 108.9~1553ppm 12 6 fH4Y DI FMERFE D
RSN, TH-NMR (28T 8 7.33 ppm 38 & T8 7.87 ppm
WK 4 7D 1A B R D o 7 F V3Bl &
=, & 52 HMQC, 'H-'H-COSY, HMBC ZHIE L, f#
W L7255 MPPP L iRE L 7=,

3) MDPBP

SEEL BRI &=, MDPBPO % &4 9 588 ix 7
<, 2-5SFROEHORAMLTH - T-.

TLC OFEHRIE, UV 365 nm FRH T REfEH 0.30 D AR v b
NENEF Lz, T FT7—F7 2 R 73K 10%iEE C
O L7 EEMSSREROFE R AR L7, LC/PDA IZB W
THRFFRER 15.8 5O E— 212N TN A FL% R
%L 236, 283 BL W 322 nm TN OBRAH > 7.
HR-TOF/MAS T[M+H]" 78 m/z 262.1433 IZiRD b, 5+
& 261, MK C;sHNO; & H#EE Si7z. GC-EI/MS T &
D omiz 112 IZR—AE =7 B -T2, PC-NMR IZEWT A
FNURFNAR, AFVURFOR, AFUVIRF 4R, 4%
ﬁ$4z&75>éﬂ@Uéht 5 108.9~155.3 ppm (2 6 fH5y DI
FERENBD HNTZ. 'HNMR IZBWT § 7.02~7.59
ppm (2K 3 D 1,24-BHA B U HEH DL T TN
BRISN/Z. &5I2 HMQC, 'H-'H-COSY, HMBC Z% &
L, fRHT L7-#55 MDPBP & 7E L7e.

4) 4AMEC

B DR S 7.
2728, AMECOAEHT 5 DI H 572,
RTHNEETH -T2,

TLCIZH 1T 2 2AFBROFERIT, FF7—F v R 7.

SEEOEMEGEHRT LML H
¥, 7T

10%Ti e TREEO0.520D AR v F AN & Lz,
DFER AR LT-. LC/PDAICE W CIRFFFER17.05 D v —
TIZDOWTIRI AT R V% LD £ 262 nmfT TR IN O F
KN -7z, HR-TOF/MS C[M+H] H3m/z 192.1382 (Z#R®
S, s fE191, FACL,HENO & HEE & iz, GC-
EUMSIZ X U m/z 21— A —27 R o7, PC-NMRIC
BWTAFNVREIR, AFLURBIR, AFURHFEIAR

FRHES b AR

QAR R F2ME 53), 4&&3‘%37&7@@&@%%7‘_. 5 130.1~
147.7 ppmiZ6{E 5y DI FE IR FE DR H AT, 'H-NMRIZ

BUTS 7.41 ppmis L 1VV7.96 ppml \-7k7ﬁ4ﬂ§] T D1 4B Ha
YU OV 7 ARBI SN, & 5ICHMQC, 'H-
'H-COSY, HMBC# #lliE L, MM L7=#E F4MEC & & L
7.

5) bk-MDBZ

1RSSR ESh, 4RO EZSHET A28 Th-
7.

TLC OFERIE, UV 365 nm FAH T REfH 0.65 D AR v b
NENXEF L. T FT7 =72 R 73K 10%iEE C
O L7, EEMSREROFE R AL R L7, LC/PDA IZB W
THRFFRER 222 5O E— 212N TN A RV R
% & 202, 235, 282 B L 321 nm FHITIC wuymzm:
5 7z. HR-TOF/MS T[M+H]"A% m/z 284.1285 1258 b1,
yFE 283, A C;H;NO, &HEE &=, GC-EI/MS
2L miz 91 ITR—A =772, PC-NMR (2B
TAFNVIRFNAR, AFLURFE2AR, AFURETERQ

AWK 2 857), 4 Wk 5 APBRIS L2, § 104.0~
155.0 ppm |2 12 H5y OFFEERFE SRS Hivlz. "H-NMR

12T § 7.02~7.59 ppm (2K 3 fH D 1-EH~R B
BEOW 124-BHESCEUBEO Y 7N EHI S -,

& 512 HMQC, 'H-'H-COSY, HMBC %ZHIE L, fi#tr L=
FER Bk-MDBZ LRE L2, BEN-1 OB v 7V 7
DVTHRFHFTHD.
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Fig. 2. PDA Spectra of Newly Detected Uncontrolled Drugs

Table 3. GC-EI/MS Fragment lons of Newly Detected Uncontrolled Drugs
Name MS (m/z,%)
Naphyrone 281 (M',1),127 (20),126 (100),96 (3),55(3)

MPPP 217 (M*%,1),99(7).98 (100).91(5).56 (9)
MDPBP 261 (M",1),149 (4),113(8),112(100),70 (4)
4MEC 191 (M",1),119 (4) .91 (8).,72 (100 ) 44 (21) 42 (3)

bk-MDBZ 282 ([M-1],1),149 (10),134 (77) .92 (8) .91 (100),65 (13)
Buphedrone 177 (M",1),77 (11).,73 (5),72 (100,57 (9),51(5)
2,3-DCPP 231 (M',2),195 (15),190 (64) 188 (100),172 (16),56 (17)

6) Buphedrone

4 FEM S S, 2 #5IX buphedrone DA% &
L2 ThH o7

TLC 2B 2 BEABROFRIL, F7—=7 v M7

FE10%MElEC REfE 046 D AR v "3 EMA LUT-. UL
FIREOFER AR L7-. LC/PDA 2B W CTIAFFFERT 13.8 43
DE—=ZIZHOWTHIRART MLE D E 250 nm fHiEic
W I D f K728 & - 7= . HR-TOF/MS T [M+H] " 2%
178.1229 12§80 B, 18 177, #E € HsNO & HE

m/z

EENTz. GC-EIMSIZEY miz T2 IZR—AE =7 3d -
72. PC-NMR IZBWCTAF VG 2 K, AF LU 1

A, AFUVIRF AR QANRE 2 MY, 4RFE 2 AN
BUIS 2. 8 129.9~136.1 ppm 1T 6 {5y DI FHE R FE S
RSN, TH-NMR 2BV T § 7.60~8.06 ppm (27K 5
B 1-ERARB RO 7P ARl s, S
512 HMQC, 'H-'H-COSY, HMBC % HIE L, iR L%
4 buphedrone & H7E L7z,

7) 2,3-DCPP

1R DR S, 2,3-DCPPO A% & A 5 Bk
-7

TLCIZ BT % R ERBR O RIT
HK-10%HMi % CRAEO0.50D AR v b 75335@ L7=.

R =7 v R 7i
FRYES B[R]

FEOFERZ 7R L7z, LC/PDAIZE W THRFFFERT23.10 D E
—ZIZOWTHRIL AT L& A E21738 L0250 nmf)
W W O f K 28 8 - 7= . HR-TOF/MS T[M+H] " 23 m/z
2310444258 B, 18231, HFARC,HN,Cl, &

EENT=. GC-EUMSIZE D miz 188IC_X— A — 7 N o
72. BCNMRIZEBWT A F LU RF2A QAP RFE2ESY),

AT UIRFEIAN, MRRFEIADBR S iz, § 118.6~151.6
ppmiZ 6 5 DEFEMIRFENTBD STz, 'H-NMRIZE W T
3 6.88~7.08 ppmiZ KF3MMH 5 D IFEREEFAH D> 7TV H
MEN-. &5HIZHMQC, 'H-'H-COSY, HMBCZHIE L,
b L7=%E 52,3-DCPP & 7 L 7-.

S & »

1. PRk 22 FEEICT I BNVR KT v 7 46 WL OEEY 4y
PR AT - 7258, 39 ®i D 16 MoOEYR M Sh
To. MRS, EEEREEYH 2, B LR
7T, Z0HbH0 2 ERAMNRICEFEEEEYICEE
ENfZ. ZOEPBRHSNEBEMEEY T O 5 b, BRitig
WCERFEREEMITIRE SN b0N 5 b o7, 25 #l
il 1 FEEOEMO A OER Th o723, KR IL2 L -
DOHEMEGHL, SHEUEEETLILON 1 #iidb o7,

2. HEMHEEY 7 flc >\ T TLC, LC/PDA, HR-
TOF/MS, GC-EIMS, 3 XU NMR 12 X 0 it 2470
naphyrone , MPPP , MDPBP, 4MEC, bk-MDBZ,
buphedrone ¥ & U8 2,3-DCPP & #E L7=.

3. REHAAZITY 2 LIk - T, AR TOERYOWE
FREEZRT S LN TE ., EHETHEERYNED S
no &, ZOMHBEEIIVR DN, —FH THiEy
D SN B ERING ZHTZ 2. T TIEARD
FE/ A ROFITHEESRTEY, 4% bk EE
WL EMOWTHEEZITOLEND D.
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Table 4. NMR Data of Newly Detected Uncontrolled Drugs
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Napyrone in CDCl, MDPBP in CD;0D bk-MDBZ in CD;0D
13C IH 13C IH 13C IH
1 2012 1 194.8 1 1948
2 69.0 4.07(dd,J=8.6,4.6Hz) 2 70.8 527 (tJ=5.1Hz) 2590 5.12(m)
3 332  1.80(m),1.97(m) 3 24.8 2.12(m) 30172 1.60 (d,J=6.9 Hz)
4 195 129(tqJ=8.6,7.5Hz) 4 8.5 0.86 (tJ=7.5 Hz) I'a 155.0
5 144 0.87 (tJ=7.5Hz) l'a 155.3 2" 104.0 6.11(s)
I'a 1327 2! 104.1 6.12(s) 3a 1503
1' 1303 8.70 (br.s) 3'a 150.4 4 1090 7.48(1H,dJ=1.7Hz)
2" 1346 4 108.9 7.51 (d,J=2.2Hz) 5 1288
3' 124.6 8.14(dd,J=8.6,1.7Hz) 5' 130.1 6 1272  7.68(dd,J=6.9,1.2 Hz)
4' 1284 7.89(br.dJ=8.6Hz) 6' 127.4  7.59(dd,J=8.0,2.2 Hz) 7 1095 7.00 (d,J=8.6 Hz )
4'a 1357 7 109.5 7.02 (d,J=8.0Hz) N-1 51.1 4.19(2H,dd,J=35.5,12.6 Hz)
5 127.8 7.87 (brd,J=8.0Hz) N-17 563 3.65(m),3.02 (m) N-2 1325
6' 128.5Y 7.60(dtJ=8.0,1.2Hz) N-4  53.0 3.69(m),3.32(m) N-3,7 131.2 7.51 (m)
7' 1267 7.55(dtJ=8.0,12Hz) N-2 1240242 12,13 (m) N-4,6 130.3 7.45(m)
8 129.8 7.98(brdJ=8.0Hz) N-3 N-5 130.8 743 (m)
N-1 512 2.64 (m),2.75 (m) a)interchangeable
N2 23.6 1.78(brtJ=6.3Hz)
a)interchangeable
4MEC in CD;0D Buphedrone in CD;0D MPPP in CD;0D
13C lH 13C lH 13C IH
196.5 196.6 196.7
59.0 5.10(qJ=7.4Hz) 2 654 5.16 (t,J=5.2Hz) 66.7  5.20(qJ=6.8 Hz)
3 167 156(dJ=7.4Hz) 3 gag 211(adJ=7452Hz), 3 170 1.52(dJ=6.8 Hz)
' 1317 2.04(qdJ=74,52Hz) I 131.7
26" 130.1 7.96 (d,J=8.6 Hz) 4 84 0.89 (t,J=7.4Hz) 26 131.1  7.87(dJ=8.6 Hz)
35" 131.0 7.41(dJ=8.6 Hz) 1' 1351 35 1302  7.33(dJ=8.0 Hz)
4 1477 2'6' 1299  8.06 (dJ=8.6Hz) 4 1479
4-Me 21.7 244 (s) 3's' 130.4 7.60 (tJ=7.4Hz) N-1 557  2.96 (m),3.62(m)
N-1 424 3.15(m),3.06 (m) 4 1361 774 (tJ=7.4Hz) N-4 532  3.22(m),3.64(m)
N-2 117 136(tJ=7.4Hz) N-1 325 2.74(s) N-2 1242243 12,05 (m)
23-DCPP in CDCI, 4-Me 217 2.36(s)
13C lH
526 2.95(brtJ=4.6Hz)
2 46.1 3.00(brtJ=4.6Hz)
1' 151.6
2" 1274
3 1340

4 118.6 6.88(dd,J=6.3,3.5Hz)

5" 127.6

6 1245
N-H

17.08Y

2.21(s)

a)overlapped
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Analysis of Uncontrolled Drugs Purchased in the Fiscal Year 2010

Machiko NAGASHIMA?, Jin SUZUKI?, Takako MORIYASU? Masao YOSHIDA?,
Masako SHIMIZU? Tomoko HAMANO?® and Dai NAKAE?

Thirty-nine drugs were detected during the analysis of 46 products purchased in Tokyo during the fiscal year 2010. The detected
drugs included 7 newly detected uncontrolled drugs, 2 designated substances, and 7 repeatedly detected uncontrolled drugs. The newly
detected uncontrolled drugs were as follows: naphyrone(1-(naphthalen-2-yl)-2-(pyrrolidin-1-yl)pentan-1-one), MPPP(1-(4-
methylphenyl)-2-(1-pyrrolidinyl)propan-1-one), MDPBP(1-(benzo[d][1,3]dioxol-5-yl)-2-(pyrrolidin-1-yl)butan-1-one), AMEC(2-
(ethylamino)-1-(4-methylphenyl)propan-1-one), bk-MDBZ(1-(benzo[d][1,3]dioxol-5-yl)-2-(benzylamino)propan-1-one),
buphedrone(2-(methylamino)-1-phenylbutan-1-one), and 2,3-DCPP(1-(2,3-dichlorophenyl)piperazine).The structure of each compound
was identified by a combination of thin-layer chromatography (TLC), liquid chromatography with photodiode array detection
(LC/PDA), gas chromatography with electrospray ionization and mass spectrometry (GC-EI/MS), high-resolution time-of-flight mass
spectrometry (HR-TOF/MS), and nuclear magnetic resonance (NMR) analyses.

Keywords: Uncontrolled Drugs, naphyrone(1-(naphthalen-2-yl)-2-(pyrrolidin-1-yl)pentan-1-one), MPPP(1-(4-methylphenyl)-2-
(1-pyrrolidinyl)propan-1-one), MDPBP(1-(benzo[d][1,3]dioxol-5-yl)-2-(pyrrolidin-1-yl)butan-1-one), 4AMEC(2-
(ethylamino)-1-(4-methylphenyl)propan-1-one), bk-MDBZ(1-(benzo[d][1,3]dioxol-5-yl)-2-(benzylamino)propan-1-
one), buphedrone(2-(methylamino)-1-phenylbutan-1-one), 2,3-DCPP(1-(2,3-dichlorophenyl)piperazine)
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