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Many psychotropic substances are easily available in Japan via the Internet, thus the spread of drug abuse is becom-
ing more serious problem. To avoid drug abuse, 32 substances have been controlled in Japan since April in 2007 by the
Pharmaceutical Affairs Law as designated substances (Shitei-Yakubutsu, classified as 11 tryptamines, 11 phenethyla-
mines, 2 piperazines, 6 alkyl nitrites, 1 diterpene and 1 plant). Although the distributions of these drugs have been
decreased through this regulation, new designer drugs are still being found. In this study, we detected 7 designer drugs in
15 products, which purchased just before the amendment of the law, by NMR, GC-MS and LC-MS analyses. Three
methylone derivertives (1-(3,4-methylenedioxyphenyl-2- (pyrrolidin-1-yl) -1-pentanone: MDPYV, 2-methylamino-1- (3,4-
methylenedioxyphenyl) butan-1-one: bk-MBDB, 2-ethylamino-1-(3,4-methylenedioxyphenyl) propan-1-one): bk-
MDEA, a MDMA derivative (N-hydroxy-1-(3,4-methylenedioxyphenyl) -2-aminopropane: N-OH MDMA) , a metham-
phetamine derivative (N-methyl-1- (4-fluorophenyl) propan-2-amine: N-Me-4-FMP), a tryptamine derivative (5-
methoxy-N-ethyl-N-isopropyltryptamine: 5-MeO-EIPT) and indan-2-amine were detected. 5-MeO-EIPT was newly
identified in this study.
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FEE, KoK OMEMR, WM (MR 1 RRE] %24
MiCft U 7=. Indan-2-amine /% H 13 f0 Gk 7%
fh#lE A Uz, NMR #IEEEIZ, CD;OD i
Acros organics f 1, CD;OH % Aldrich # !,
CDCl,, pyridine-ds, DMSO-dg, D,O I3 ISOTEC #ff:#!
ZHEMA L. LC-MS OBEMHICHWEY 2 b
JIVIZHPLC 7 L — R 2 L7z, T OMDtEE
VTR AR 2 L 7.

2. NMRAIE KA KCELTENDOD
1, BEIZRCTY B 7IIVAIUME T CERIFELT
FIVHH L, RREZELZ0L, HEZT- k.
NMR #:&|%, JEOL #! ECA-600 X% ECA-800 %
HAwv, 7 O—71% JEOL % ATHSFG probe X i3
Varian #1:#4 Varian C13 cold probe ZH W=, HIE
¥fEL'H, BC TH D, %7 NMR (! H-NMR,
BC-NMR, Heteronuclear Multiple Quantum Coher-
ence (HMQC), Heteronuclear Multiple-Bond Corre-
lation (HMBC), Double Quantum Filtered Correla-
tion Spectroscopy (DQF-COSY), and Nuclear Over-
hauser Effect (NOE)) #IEZ17> /-

3. MSAIERRARMORARE  MREEHT 1-2
mg, WRARGEHE 25 ul, fEMM I3 TH REL
TS50mg 2L, A% /—)b1ml ZMA, BE
RS ot afro., BDETHIUL, EAH
(Ultrafree-MC, 0.45 um filter unit, MILLIPORE #I
B) Z21T\, REMZERDBRWTRIERE & U,

4. GC-MS S &# I E . Agilent £ &
6890N GC KT\ 5975 MSD, /1= /A : HP-IMS (30
mX0.25mm i.d., E/E 0.25 um, Agilent f-5), F
¥ 17 —HA :He, 0.7ml/min, £ A A7 w
MLUA, VEAR D 1uL, EATNEE :200C, 75
LR : 80°C (1 min hold)-5°C/min-190°C (15 min
hold)-10°C/min-310°C (5 min hold), - # >1Li% :
EL %, MHERIRE © 280°C.

5. LC-MS ir&s & ¢ Agilent £ 8 1100
2 J—ZX LC/MSD, 71/ : Atlantis T3 (2.1X150
mm, 5 um, Waters #:8), 84 A : 10 mM FEEY
CEZY LMK (pH3), BEMEB: 7 hZ b
Db, 72T MEME T A/B 90/10 (0 min)-80/
20 (50 min)-30/70 (60 min, 10 min hold), i
0.3ml/min, 75 AEE 1 40°C, HEARE: 1ul, ¥
M1 F -7 LA (E25U T HE
UV 254 nm) K OVE & HrEt.

6. HENWMEH (At bhoRY
L—aF 21 (ESD %, RPT1+7TE—K, 75
J A NEIE 100V, HET AFE P N, 13.01/
min, ¥ 00 ZIRE 330°C, 1A B ABE
3500 V.

BRRUER

faE E Y HE RITER ICE D BT S N o@iE R S
w 7 B S RS X’Lfcﬁﬂzé% WZDOWT,
NMR, GC-MS KU LC-MS I & D 3t #17 - 7=,
ZORER, 108WENS, HKETHLZATFDOY [2-
methylamono-1- (3,4-methylenedioxyphenyl) propan-
1-one] DiFE(R & L T 1-(3,4-methylenedioxyphen-
yl-2- (pyrrolidin-1-yl) -1-pentanone: MDPV, 2-methy-
lamino-1- ( 3,4-methylenedioxyphenyl ) butan-1-one:
bk-MBDB, 2-ethylamino-1-(3,4-methylenedioxyphe-
nyl) propan-1-one: bk-MDEA, R UK I TH 5
MDMA O # & {K & L T N-hydroxy-1- (3,4-methy-
lenedioxyphenyl) -2-aminopropane: N-OH MDMA,
HEATHHAY > T 25 I OFEMAREL TN-
methyl-1- (4-fluorophenyl) propan-2-amine: N-Me-4-
FMP, &5I1ChU T4y I ViFEEAKTH % 5-methox-

y-N-ethyl-N-isopropyltryptamine: 5-MeO-EIPT, &
) indan-2-amine D Ft 7L EWNEL K T v 7 Ry
L Thmitianiz (Fig. 1). 7238, 5-MeO-EIPT

SEFDTHREINLZHDTH S, LAFITESHT
FT—8 %ERT.

1. NMR BIE#HR HZLEWD NMR A X7
k)L % Tables 1-3 IZ;x L 7=z. MDPV, bk-MBDB &
' bk-MDEA 1, AF L > FFTHoE—7
[0n 6.07-6.13 ppm (each 2H), J. 102.8-104.1 ppm],
FHINVKRZINEDOE —7 (5, 194.5-196.6 ppm) NZ
NZNEW| SN/, bk-MBDBIZBIL TiE, N- A
FI)VE [0y 2.70 ppm (BH), J. 32.5 ppm] KU TF
JVE [C-3 (0y 2.05ppm (2H), J. 24.9 ppm), C-4
(04 0.90 ppm (3H), & 8.5 ppm] DB — 7 NEIHIX
N7, £7, 6u5.04ppm (1H) IZKU T L v KT
BHEEhz7 0 b 03 3 Hx s (c 2) THEET D
JOohrEEFEZSN. 512 HMQC, HMBC,
DQF-COSY, NOE Z#lE, f#htl =%, Fig. 1
WWRULAEMIETHD I ENH S L8> (Table
D. £z, MSOERES Z Oz XL (Ta-
ble 4). bk-MDEA iZDWTIE, N-TFIIEOE—
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Fig. 1. Structures of Chemical Drugs
Table 1. NMR Data of Chemical Drugs?
MDPYV in pyridine-ds bk-MBDB in CD,0D bk-MDEA in CD;0D
No.
1BC 'H HMBC? 1B3C H HMBC? 1BC 'H HMBC?
1 196.6 — — 194.5 — — 195.2 — —
2 67.6 5.27, 1H, brs — 65.1 5.04, 1H,t, J=5.2Hz 1, 3, 4, 58.9 5.03, 1H, q, /=6.9 Hz 1,3,17
N-Me
3 32.7 2.06,2H, m 1,2,4,5 24.9 2.05,2H, m 1,2,4 17.0 1.55,3H,d, J=7.2Hz 1,2
4 19.4 1.34,2H, m 2,3,5 8.5 0.90, 3H, t, J=7.6 Hz 2,3 — — —
5 14.1 0.75, 3H,t, J=7.2Hz 3,4 — — — — — —
1 131.2 — — 129.7 — — 128.8 — —
2 108.7 7.92, 1H, d, J=1.7Hz 1,3,4,6 108.9 7.50, 1H,d, J=1.7Hz 1,3,4,6" 109.0 7.50, 1H, d, J=1.7Hz 1,3,4,6
3 1489 — — 150.4 — — 150.4 — —
4 153.1 — — 155.2 — — 155.0 — —
5 108.6 6.99, 1H, d, J=8.2 Hz 1,3, 4 109.5 7.01, 1H, d, J=7.9Hz 17,3, 4 109.5 7.01, 1H, d, /=8.2Hz 1,3,4
6 126.3 8.13, 1H, dd, 1,2, 4 127.2 7.71, 1H, dd, 1,2, 4 127.1 7.71, 1H, dd,
J=8.2,1.7Hz J=17.9, 1.7Hz J=8.2, 1.7Hz 1,2, 4
N-Me — — — 32.5 2.70,3H, s 2 — — —
17 44.8 3.34, 2H, m, overlapped 2" —_ — 42.4 3.11, 1H, dq,
J=14.1, 7.2 Hz 2,2
3.03, 1H, dq,
J=14.1,7.2 Hz 2,2
2 24.6 1.75,2H, m 1”7 — — — 11.8 1.35,3H,d, /=7.2Hz 17
3”7 23.8 1.82,2H, m 47 — — — — — —
47 51.8 3.229, 1H, m 37 _— — — — — —
3.329, 1H, m, overlapped 3”
-OCH,0- 102.8 6.07,2H, s 3,4 104.1 6.13, 1H, d, J=1.0Hz 3,4 104.1 6.12,2H, d, J=1.0Hz 3,4
6.12, 1H, d, J=1.0 Hz

a) Recorded at 600 MHz ("H) and 150 MHz (13C), respectively data in d ppm (J in Hz). b) J=8 Hz, The proton signal correlated with the indicated carbons.

¢) NOE was observed when the H-3 signal at 6 2.06 was irradiated.

27 [C-17 (6y 3.11, 3.03 ppm (each 1H), o. 42.4
ppm), C-2” (6y 1.35ppm, (3H), 6. 11.8 ppm)] K&
UCAFIHEDOE -7 [C-3 (6y 1.55ppm (3H), 4.
17.0ppm)] NAH SNz, £z, oy 5.03ppm (1H)
WHNTy NTEEISZ7 0~ 03 3 fkikFE
(C2) BT rTahrEFEALGNZ. SHIT
HMQC, HMBC, DQF-COSY, NOE Z{llE, f#L

eGSR, Fig. 1IORLULHEETHL ZENHLNE
72o7- (Table 1). &7z, MS DR S Z DM &
FFiL 7z (Table 4).

—7%, MDPV 3, 7Ov)L# [C-3 (dy2.06 ppm
(2H), 6. 32.7 ppm), C-4 (oy 1.34 ppm (2H), 6.19.4
ppm), C-5 (0y 0.75 ppm (3H), J. 14.1 ppm)] M
XN, 20z, 4DDAFL>TOR>ER
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Table 2. NMR Data of Chemical Drugs®
N-OH MDMA in CD;0D N-Me-4-FMP in CDCl,
e 13C 'H HMBC?»  13C H HMBC?
1 38.7 2.53,1H,t, J=11.5Hz 2,1,2,6 38.5  3.43, 1H, dd, J=13.1, 3.1 Hz 2,3,2,6
3.14, 1H, brd, J=11.5Hz 2.80, 1H, t, J=13.1 Hz 2,3,2,6
2 67.3 3.25, 1H, brs — 57.0  3.27, 1H, brs
3 13.6 1.10, 3H, d, J=6.5 Hz 1,2 15.2 1.30, 3H, d, /=6.2 Hz 1,2
1 132.8 — — 131.6 —
2 110.6 6.74, 1H, d, J=1.7 Hz 1,4,6 130.8 7.16 or 7.17, 1H, d like?, J=8.3 Hz 1,3,4,6
3 1494 — — 115.8 7.00, 1H, t like®, J=8.3 Hz /4,5
4 147.9 — — 162.0 — —
5 109.3 6.75, 1H, d, J=7.9Hz 1,3 115.8  7.00, 1H, t like?, J=8.3 Hz 17/4,3
6 123.5 6.68, 1H,dd, J=7.9,1.7Hz 1,2, 4 130.8 7.16 or 7.17, 1H, d like?, J=8.3Hz 1,2',4,5
N-Me 44.0 2.89, 3H, s 2 30.0 2.68, 3H, s 2
-O CH,0- 102.3 5.91,2H,d, J=1.1Hz 3,4 — —
N H —_ — — 9.66, brs —

a) Recorded at 600 MHz ("H) and 150 MHz (13C), respectively data in d ppm (Jin Hz). b) J=8 Hz, The proton signal correlated with the indicated carbons.

¢) J=AA’BB’coupling.

Table 3. NMR Data of Chemical Drugs®

5-MeO-EIPT in CD;0D

13C 'H HMBC?
1 51.5 2.79,2H, m 2
2 25.0 2.89,2H, dd, 1,2/,3,3a
J=12.1, 4.4 Hz
2 123.9 7.03, 1H, s 3,4, 7a
’ 113.6 — —
3a 129.0 — —
& 101.1 7.00, 1H, d, J=2.4 Hz 5,6 ,7a
5 1549 — —
6 112.5 6.75, 1H, dd, 4,5,7a
J=8.6, 2.4 Hz
7 113.0 7.21, 1H, d, J=8.6 Hz 3a, 5
7a 133.4 — —
1” 452 2.73,2H, m 27,17
27 13.1 1.17,3H,t, J=7.1Hz 17
1” 51.9 3.17, 1H, brm —
27 /3" 18.4 1.11, 6H, d, J/=6.5Hz 1”7
OMe 56.3 3.81,3H, s 5

a) Recorded at 600 MHz (H) and 150 MHz (13C), respectively data in &
ppm (Jin Hz). b) J=8 Hz, The proton signal correlated with the indicat-
ed carbons.

bid—72 [0y 1.75, 1.82, 3.34 ppm (each 2H),
3.22, 3.32 ppm (each 1H), J, 23.8, 24.6, 44.8, 51.8
ppm] NHSNH, ZIEDY P UHFEOE —
J7ThBEZEZLN. 51T HMQC, HMBC,
DQF-COSY # I, fEHrL7zfsS, Fig. 11TmRL
THETHDHZENHSNER D2 (Table 1), £

7ZNOE TiZ, 0oy P >End 4" f& 3 o7 n
N ATHBEN A SN Eh S, RS Fig. 2
WRLUZMRRE Z > TWad EEx 6Nz,

MDPV {3, CD;OD ittty 2> #nor—2
N7O—R, HZLLRBE—-728H T,
HMBC HE3 & 5N /einh o 7z [Fig. 3(A)]. F£7z,
CD;OH 1 TidEny Y > #nd C4"EEbn s
E—I 0@l nN N 70— RTho ke
HMBC #HEfi 3 A 5 nizin- 7= [Fig. 3(B)]. £/,
DMSO-ds, CDCL, HTHE DY T UHn b
LHE—=7 N7 10— RTho /=0, HMBC BN
AN 7= [Fig. 3(D), 3(E)]. DMSO-ds IZ
DWTIEERBIE 217> 722" (20-50°C), E—27 D
BIFE E A EA SN /= (data not shown).
F7z, DMSO-dg iIZ D,O ZiRMML7=EZ 5, —HD
V=213 vy —7IZlko/=h, CD;OD HDAXRY
MVZEPL, Eny P oo —rNn7o—
K, HLLEEHME NN >/=7-%, HMBC fHEH
MALNBMo =, F£/z, CDCL IZDWTIHEKIR
BIEZfTo 727 (20-—30°C), REKERICE —
73 &0 Jo— RiZ/ > 7~ (data not shown). X
12, pyridine-ds THIEL /=& 25, EOU I U
O =My v —TICBBEIE N/ [Fig. 3(0)].
D&, WEEIZE->TEDY DUy DARY
FVIZEWRAECUEFERELTUTOZENEZS
ns.
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Table 4. Analytical Data of 7 Compounds Obtained from GC-MS and LC-MS Analyses
GC-MS LC-MS
Compounds . . . .
Reter(l;?:ll) time Fragmentations of GC-MS Mass spectra® Retel(l;?;) time M+H]+
MDPV 33.49 126(100), 127(9), 149(4), 55(3), 65(3), 96(3), 97(3) (275 28.0 276
M*] (<0.1)
bk-MBDB 22.23 72(100), 57(6), 149(5), 73(5), 65(5), 121(4),70(4), 63 (4), 10.8 222
42(4), (219 [M*+—2] (0.1))
bk-MDEA 21.96 72(100), 44 (18), 70(8), 42(7), 149(7), 65(6), 73(5), 63(5), 8.1 222
121(5),(219 [M*+—2] (0.5))
N-OH MDMA — Degradation 18.1 210
N-Me-4-FMP 8.97 58(100),109 (13), 56(5), 83(5), 59(4), 42(3), 57(3), 152(3) 10.5 168
(167 [IM*] (<0.1))
Indan-2-amine 9.42 133 [M+] (100), 116(57), 91(53), 132(38), 115(33), 118 4.6 134
27), 117(23)
5-MeO-EIPT 37.21 100(100), 58(25), 101(7), 160(5), 174(3), 145(3), 117(3), 24.7 261

260 [M*] (2)

a) Each value in parenthesis shows the ratio of abundance of the fragment ion to that of the base peak ion (=100).

Fig. 2. Selected NOEs of MDPYV in Pyridine-ds

1) 7075« v 7IaEE (CD,0D) Off, O
O OEFRICITONR—2a>T5H5I &K
DANKRIIINEEKEHEET DI ENEZALND.
ZTDHE, RN HLBEERESNSIET, IO
oy 2 s QKR AN U T O OB & 53
WINZMER, 7PN To—REBokbDE
Zz6N%. CDCL OHEFITBNWTDH, 7))L
HOmMEDOTO N> N0 Y 2 n0REEICT
Okx—3a>l, ERCTO—RIZkE>7=00H
Lz,

2) ZHUTK LT pyridine-ds D&, BEIZ 7 L
FUEEERD, D0 TOMIIRBETHZEY D
COEFRIITO M R—2a > T 5kD, MDPV O
voyorEsicyobx—ra L HILERD
NWHEDKEREFILHNEEZEZESNS, Lz
T, E0U 22 E0 QKA AN T 2 H O E )

R INBWED, E—=UNT v —T 1o 7= mlhE
HNEZ N5,

B-7 N UM E D ATF O CFEEK (MDPY,
bk-MBDB, bk-MDEA) X, AFL > FFHE
ANRZINEOE -7 @l TEHEIENS. Lz
MoT, AFOVFEREKT, Z02D0E -0
NMR ZXR7 MVIZBT DR MRERED 1 DEE
ZH6N5 (Table 1),

N-OH MDMA IZDW T, AFL > IFF 4
D —72 [0y 5.91 ppm (2H), S, 102.3 ppm] 13
HENT=ZDAINEZIINFEOE =T 3HSNRBMHD
7=, F7z, N- AF)VHE [0y 2.89 ppm (BH), J, 44.0
ppm] KUOAFIHEDOE —2 [C-3 (dy 1.10 ppm
(3H), 6. 13.6 ppm) ] MM S N/=. & 5T HMQC,
HMBC, DQF-COSY, NOE Z#[5E, f#Hr L /=4
N-OH MDMA & i & /- (Table 2).

N-Me-4-FMP |3, 4 DO70X T4 w7 70K
[0y 7.00, 7.16 ppm (each 2H)] JXTNN- AF )L H:
[0 2.68 ppm (3H), &, 30.0 ppm], & 51T dy 1.30
ppm (IH) IZ¥ 7L v b®AF)VHENERIE N7z
%77, J.162.0,130.8, 115.8 ppm IZ C-F J1 v 71U >
TJEEZOSNDZE—INAHALNTE. THICKM2 K
JC NMR &, @i L 725 R, N-Me-4-FMP &
BN/ (Table 2).

Indan-2-amine {3, F4¥ESHO NMR KT MS X X
7 RV EDEEIZL VY, indan-2-amine & FE L 7=
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Fig. 3. Comparison of the NMR Spectra of MDPV in Various Solvents; (A) CD;0D, (B) CD;0H, (C) pyridine-ds, (D) DMSO-d,

and (E) CDCl,

(Table 4).

N) 75322 RIEEWTH S 5-MeO-EIPT I3,
4V 7aE)NEOE—S [C-17 (64 3.17 ppm (1H),
J.51.9 ppm), C-27/C-3” (dy 1.11 ppm (6H), J. 18.4
ppm)], 2 DDAFL >DOE—7 [C-1(6y 2.79 ppm
(2H), J. 51.5 ppm), C-2 (04 2.89 ppm (2H), J. 25.0
ppm)] RO ARNFIEDOE -2 [y 3.81 ppm
(BH), . 56.3 ppm] NEHHIX /= (Table 3). £/,
IFIINHEDOE—7 [C-17 (04 2.73 ppm 2QH), 6, 45.2
ppm), C-2” (64 1.17 ppm (3H), &, 13.1 ppm)] 73 H
S5NJz. T HITEM 2 X0 NMR Z#IE, fEtiL 7z
FEER, AMEAMIT 5-MeO-EIPT & [RlE S N/- (Ta-
ble3). X7, MSOfER® I OMEZZHFL -
(Table 4).

2. GC-MS RU'LC-MS AlF#HESRE  NMR /47
R OBEDOHTE SN 10 EEF o 7T{LEWIcD
WT, GC-MS KU LC-MS Z W THthziro /-
(Table 4).2 723, N-OH MDMA &H &L D A%
J — )V HI IR O GC-MS #IE 12 BT, MDMA
LRER N EICREBEINZ. LaL, AEEE

LC-MS THIE T 5 &, indan-2-amine & & H 12 N-
OH MDMA &t I NsE—r7NEICHRBI N/
Z &7/n 5, N-OH MDMA 13 GC-MS 73 #iiz BT
IN#EGEFESE T MDMA  (FREERES) I8 Uk
INAHAEENHE2DDEEZ SN,

JRFE[ATRG #1356 D IEBLHIE Y T d 5 MDMA J Y
15/ > (2-amono-1-phenyl-1-propanone) & %g{M
DOHEEZEZETZAFOUE, SLHOBENRH -2
N, ERR 19 FHARICBWTHEICIEESI N, 5O
UL, gRIEWETF o8 EHNS, #HilZ
- RO HEEZEDIBEORATFOCFEEK
(MDPV, bk-MBDB, bk-MDEA) %L 7= (Fig.
1). MDPV } X bk-MBDB I3, 1960 41z diix #h
#RB17E %] & L T Boehringer Ingelheim #112 & 0 & Ak
SN EMTH D, 719 bk-MDEA |37 AU AT
FEEICREOHEN D 2.1V B TINnNS/Law
DimXIIEHR L iz, A > —x v b ETiEk
RIwZELTHEBEL TWEED, SHBROILKNE
HaEn3. £72, 5-MeO-EIPT |3, {FEHMTH D
5-MeO-MIPT DO A F)VHN T F )L HITEH I N
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BLEEMTH .12 Lo T, TOMEDHE
Bl 5, [FkkOFRAEH 2R 9 AR N RS N
%. Is3B, MDPV kX N-OH MDMA iZDWT
3, EHE S B I8 FEDEIE R T v TR D
WEEFEICBNWTREZRDOTNS, W

B, ER2041H 11 HKD, SEBRHES N
3 {t &% (bk-MBDB, bk-MDEA, indan-2-amine)
K TX 1- (4-iodo-2,5-dimethoxyphenyl) propan-2-amine:
DOI, 1-(3,4-methylenedioxybenzyl) piperadine: MDBP
Dt SALEWN, feEEY & U THZITEmE Nz,

#& a

SRk 19 FIEE R T v VT HBITBWTEHW BT
SNZBETOTHOBEER T v T RPITDONT,
GC-MS, LC-MS KT NMR {2 X D 73 #fi #f70y, A
F 0 >k TdH % MDPV, bk-MBDB, bk-MDEA,
MDMA %8k TdH 5 N-OH MDMA, A% > 7 T
5 I ViAMKTH D N-Me-4-FMP, ~1 7% 3>
FHEIRTH D 5-MeO-EIPT, & indan-2-amine %
[[E L7z, 5-MeO-EIPT |34 [E]D TEIER T v 7
ELTHRHEEINZHDTHS. UULEOFERIZES,
BEAI R OB LR LY 2 HI S SR OB T — 4
DIDELTHRATHhHSEEABN S,

AEE AR, REEGHRERTE M
CREEFBEERMEEERBTETTDODNLD
DTHY, BEREMICHEHMEL T,

D
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