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4-Methylmethcathinone

3-Fluoromethcathinone 4-Fluoromethcathinone

IUPAC Name: IUPAC Name: IUPAC Name:
1-(3-Fluorophenyl)-2-(methylamino)- 1-(4-Fluorophenyl)-2methylamino)- 2-(Methylamino)-1-(4-methyIpheny1)-
propan-1-one propan-1-one propan-1-one

Chemical Formula: C,H;,NOF Chemical Formula: C,H;,NOF Chemical Formula: C;;H;sNO
Molecular Weight: 181.21 Molecular Weight: 181.21 Molecular Weight: 177.24

90
1

4-Methoxymethcathinone N-Methyl-2FMP

IUPAC Name: IUPAC Name:

1-(4-Methoxyphenyl)-2(methylamino)- 1-(2-Fluorophenyl)-N-methylpropane-

propan-1-one 2-amine ALEPH-4

Chemical Formula: C; H;sNO, Chemical Formula: C, H, ,NF IUPAC Name:

Molecular Weight: 193.24 Molecular Weight: 167.22 1-(4-(Isopropylthio)-2,5-

dimethoxyphenyl)propan-2-amine
Chemical Formula: C,,H,;NO,S
Molecular Weight: 269.40

N
1
4 2 N
3
o N
DON 5-MeO-EPT sec-Butyl Nitrite
IUPAC Name: IUPAC Name: IUPAC Name:
1-(2,5-Dimethoxy-4- N-Ethyl-N-(2+(5-methoxy-1 H-indol- 1-Methylpropyl Nitrite
nitrophenyl)propan-2-amine 3-ylethyl)propan-1-amine Chemical Formula: C;HgN,O
Chemical Formula: C,H,N,O, Chemical Formula: C;¢H,,N,O Molecular Weight: 103.12
Molecular Weight: 240.26 Molecular Weight: 260.37
Fig. 1. Chemical Structures of New Uncontrolled Drugs
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¥ A NHF /), 1-(2-fluorophenyl)-N-methylpropan-
2-amine (LLFN-A F/L2FMP), 1-(4-(isopropylthio)-2,5-
dimethoxyphenyl)propan-2-amine (JA N ALEPH-4) K TM-(2,5-
dimethoxy-4-nitrophenyl)propan-2-amine (DON), kU 7% I
VIHERIFE (N-ethyl-N-(5-methoxy-1H-indol-3-
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Fig. 2. GC/EI-MS Data of Isopropyl Nitrite and Isobutyl Nitrite Contained in the Product
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Fig. 3. 3C-NMR Spectrum of Isopropyl Nitrite and Isobutyl Nitrite Contained in the Product
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Table 1. Stained Test of New Uncontrolled Drugs on TLC
Nynhydrin Dragendorff's Reagent

Reagent +10% H,SO,
3-Fluoromethcathinone Purple Orange
4-Fluoromethcathinone Purple Orange
4-Methylmethcathinone Purple Orange
4-Methoxymethcathinone Purple Orange
N -Methyl-2FMP Purple Orange
ALEPH-4 Purple Orange
DON Purple Not Stained
5-MeO-EPT Not Stained Orange

sec -Butyl Nitrite Not Stained Not Stained
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Fig. 5. LC/PDA Spectra of New Uncontrolled Drugs
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Fig. 6. "H-'H-COSY and HMBC Correlations of New Uncontrolled Drugs
Table 2. NMR Data of 3-Fluoromethcathinone HCI Salt in CD;0D
B H
1 194.8
2 59.4 5.00 (1H,dt,J=6.9,7.5Hz)
3 14.6 1.49 (3H,d, J=7.5Hz)
I 134.8
2 115.0 (d,J/=24.0Hz) 7.69 (1H,dt,J=8.6,2.3Hz)
3 163.0 (d, J=250.7Hz)
4' 121.5 (d,J=21.6Hz) 7.41 (lH,dt,J=8.6,2.9Hz)
5 131.1 (d,J=7.2Hz) 7.55 (1H, dt, J=8.0, 2.9Hz)
6' 124.7 7.80 (1H, dd, J=8.0, 1.2Hz)
N-Me 30.3 2.64 (3H,s)
Table 3. NMR Data of 4-Fluoromethcathinone HCI Salt in CD;0D
B H
1 195.7
2 60.6 5.12 (1H, q,J=6.9)
3 16.2 1.58 (3H,d,J=6.9)
1 130.8
2',6' 133.2 (d,J=9.6) 8.15 (2H, ddt,J=8.6,3.4,1.7)
3,5 117.4 (d,J=22.7) 7.33 (2H, tt, J=8.6, 1.7)
4 168.1 (d,J=255.5)

N-Me 31.8 2.77 _(3H,s)
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Table 4. NMR Data of 4-Methylmethcathinone

HCI Salt in CD;0D
B H
1 196.5
2 49.5 5.06 (1H, q,J=6.9Hz)
3 16.3 1.57 (3H, d, J=6.9Hz)
I 131.7
2,6 130.1 7.95 (2H, d, J=8.6Hz)
3.5 131.0 7.41 (2H, d, J=8.6Hz)
4 147.7
4'-Me 21.8 245 (3H,s)
N-Me 31.7 2.76 _(3H,s)

GC/EI-MS D R CTldmiz 58 _XR— A —27 TH Y,
LC/PDA @ UVmax (X247 nm &% 8290 nm T & » 7= .
HR-TOF/MS O k5 # & & 45 41 O # R <Tik, fEEH»
CioHNOF & HEE &7z, BCNMRAARZ R UIZEBWT,
AFIVIRFEAR, AT UIRFEIAR (6D IRFE2E ), 4k
PRIBAAKR QARDRFE2(ES5) 2 éﬁ@ﬂéht 8 115.0~163.0
ppmll SR K68 5 DT EIRIRFE NGRSO Hav, 4E5ITIEC-F
%*A ALY AN/ 75@@']3%72 1H-NMR?</\7 ~

WZEUTS 7.41~7.80 ppmiZ/KFHME > D1,3-E -~ E
/’%—*ﬂﬁ DT FARBRI ST (Table2). & HIZHMQC,
'H-"H-COSY, HMBCZIE L, fhr LIz i3-7 14 m 2
chF o ERELE.

) 4-TNFaRX NHIF ) v

BB EN, R4 A RXU R NTF ) 2B
HL7-.

TLCIZ BT 2 BERBROMERTIE, =& N VR,
KT =47 Fo7akdEk. IO%HLM&% 2617,
GC/EI-MS D 45 F CTldmiz 58 _R—AE—27 TH Y,
LC/PDADUVmax}3252 nmTd - 7=. HR-TOF/MSDIERHL
BOMORETIE, #iECHLNOF & #iE Sz,
BC-NMRA ALY R JUIZEBWT, A FILRFELR, AF o R#
SA, dfRIRFEAR QAN IRFE 208 5) DB S iz, §117.4
~168.1 ppmiZ fRFR6ME 53 D IFEFIERFE MBI S, 5ME T
WEC-FEAIC L B2 v 7Y 7 NER S T-. 'THINMR R~
7 RZEWTS 7.33 ppm& NS 8.15 ppmil/KFE4E 5D
LA-BHAR B VR O 7 VBB S iz (Table 3).
& 5IZHMQC, 'H-'H-COSY, HMBCZMIE L, f#tr L7-#s
Ra-TnFua X hT v ERELE.

3NA-AFIVANIF ) v

TR NS4 AF A NIF ) DB ERH L.

TLCIZB T 2 2EBRBROMBETIE, = NI U3,
KZ—47 v R 7aldk-a O%HMLM& HIZEMA L.
GC/EIMS Dt B Tldmz 58N _X— A —27 TH Y,
LC/PDADUVmax|3262 nmTdh - 7=. HR-TOF/MSDIERHL
B ORI, MBEXSC HNOE#E ST,
BCNMRAAZ hUIZBWT, A FIVRFEIAR, A F U RkHE
IR QAITRFE2ME ), ARRFIADBL S 72, §130.1

Table 5. NMR Data of 4-Methoxymethcathinone
HCI Salt in CD;0D

13C lH
1 195.3
2 60.3 5.06 (IH, q,J=6.9Hz)
3 16.6 1.56 (3H, d, J=6.9Hz)
I 126.9
2,6 132.5 8.03 (2H, dt, J=9.1, 2.6Hz)
3,5 115.6 7.08 (2H, dt, J=9.1, 2.6Hz)
4 166.6
4-MeO 56.4 3.89 (3H,s)
N-Me 31.8 2.74 (3H,s)

~147.7 ppm!Z [k K 6 53 O J5 F e ik F BB S 47z,
'H-NMR Z 227 R /LTI TS 7.41 ppmM TS 7.95 ppmilk
RAE Sy DVA-ERAN B ROV 7 ARBIRE T

(Table 4). &= 5IZHMQC, 'H-'H-COSY, HMBCZ il & L,
FRNT LT RA-ATF VA NHT ) ERE LT,

H4-ARFTARNIF I v

SEE LR S, 4R RA NFTARNITF D
HER LT

TLCIZ BT 2 BERBROMERTIE, =& N VR,
KT —47 2 R 7aldk- IO%HLM&% 26 L 7.
GC/EI-MS D F CTldmiz 58 _R—AE—27 ThH Y,
LC/PDA @ UVmax (£223 nm &% 8288 nm T & » 7= .
HR-TOF/MS O ¥ % ' & /3 B O # R Tix, #MEX»
CiHsNO, L HEE E7-. BC-NMRARZ FLIZBWT, A
FIVIRFEIAR, AT U RFEIAR QARDIRFE2MESY), 4IRS
AR S 7=, 8 115.6~166.6 ppmil 1% FE6{E 5y D57 fik

RENBI SN 7=, 'HINMRALZ FIZIVTS 7.08 ppm
KOS 8.03 ppmiZ/KFME ST D1 4-FEHAR B URHEO YT
F DB S 7= (Table 5). & HIZHMQC, 'H-'H-COSY,
HMBCAZHIEL, T LIcfER4A- A RXRT A NI F &
WE LT,

5) N- A F/L-2FMP

198G B Sh, BTHEARBIHIZEY Tdh 5 ALEPHA4,
5-MeO-EPTDIEM, 7 =X FNT IV, 7T NTI /7=
v, T U RERRICHRET28/ERIZEAETH-
7.

TLCIZ BT 2 2ARBROBERTIL, =t MU U,
KT =57 R 7Rk O%EHLM& HbIiIZEA L.
GC/EI-MS D 45 F CTlImiz 58 R—AE—27 ThH Y,
LC/PDA®UVmax|i%205 nm, 262 nmM 268 nmT&H > 7-.
HR-TOF/MS DK BB BATHT Ofl BT, #E=03C o H ,NF
EHEE SN2, BC-NMR AT hLZEBWT, A FLRHE2
A, AF VU URFIR, AT U IRFEIAR (SR RFE1/2{H457),
AfRR AR (T TERFE2{ESy) ABRIS Tz, §1153~
161.3 ppmiZKFR6ME /> DS FIERFZENRD Hiv, WTih
C-FERICE DN v 7Y 7Bl ST, 'THNMR A7
R ZEUNTS 7.01~7.19 ppmiIZ K FE 4 53 D 1,2-E o
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Table 6. NMR Data of N -Methyl-2FMP in CDCl;

B H
1 36.4 2.60 (1H, m)
2.80 (1H, overlapped)
2 55.3 2.83 (1H, overlapped)
19.7 1.04 (3H,d,J=5.7THz)
I' 126.4 (J=16.8Hz)
2 161.3 (J=244.7Hz)
3 1153 (J=22.8Hz) 7.01 (1H, t,J=7.4Hz)
4 127.9 (J=7.2Hz) 7.19 (1H, overlapped)
5 123.8 (J=3.6Hz) 7.06 (1H, t,J=9.5Hz)
6’ 131.6 (J=4.8Hz) 7.17 (1H, overlapped)
N-Me 33.9 242 (3H,s)
N-H 1.61 (br.s)

Table 7. NMR Data of ALEPH-4 in CDCl;

B H
1 41.2 2.51 (1H, dd, /=132, 8.6Hz)
2.72 (1H, dd, J=12.6, 5.2Hz)
2 47.1 3.19 (1H, m)
3 23.7 1.11 (3H, d,J=6.3Hz)
I 128.4
2! 151.6
3 116.6 6.91 (IH,s)
4 121.1
5 152.9
6' 114.3 6.69 (1H,s)
2'-MeO 56.1 3.78 (3H,s)
5'-MeO 56.4 3.84 (3H,s)
1" 36.8 3.47 (1H, septet, J=6.9Hz)
2" 23.1 1.27 (6H, d, J=6.9Hz)
N-H 1.43

YU DY 7T S 7= (Table 6) . & 5ICHMQC,
'H-'"H-COSY, HMBCZ & L, fEHT L 72 RN- 2 F L
2FMP & HRFE LT,

6) ALEPH-4
4RO S, FHRHGIES THDHN- A F L
2FMP, 5-MeO-EPTDIEDS, 7= R FNLT I, T NT
R T7xy, =T U RERRHRHT L RLBITE A
Ethor.
TLCIZHIT 2 RARBROMRETIE, = FY RS, K
T =7 RV 7 RIE-10%hi R & 15 WZE2® L7z, GC/EI-MS
DFERTlImE 22603 _X— A — 27 TH Y, LC/PDAD
UVmax/%205 nm, 255 nm} 18306 nm T & - 7=. HR-TOF/MS
DIEBEEESHOMERTIE, #iEXDCHENO,S & HEE X
iz, BCNMRARZ FWZEBWT, AFRFEIAR (1K
DIRFAUE5Y), AT LV UVIRFBIAR, A 7‘/}—#:47'5 AR IR T
ARDBH ST, 8 114.3~152.9 ppmiZ R 3R 6l 43 O 5Kk
RFEHBI SN2, 'HINMR A~ h/u m\15669 ppm
KOS 691 ppmiZ /KFE2{EY D1,2,4,5- B~ B U HH D
I FARBBE S/ (Table 7). & 5 IZHMQC,
'H-"H-COSY, HMBC#{llE L, fi##T L 7= i S ALEPH-4 & I
EL.

Table 8. NMR Data of DON in CDCl;

B3C H
1 40.6 2.67 (1H,dd, J=12.9, 7.8Hz)
2.81 (1H,dd, J=12.6, 5.7Hz)
2 46.1 3.32 (1H, br.sextet, J=6.3Hz)
23.1 1.16 (3H,d,J=6.3Hz)
1' 135.7
2' 151.0
3 107.6 7.41 (I1H,s)
4' 137.5
5’ 147.5
6' 117.1 6.95 (1H,s)
2'-MeO 56.1 3.93 (3H,s)
5'-MeO 57.2 3.84 (3H,s)
N-H 2.21 (br.s)

7) DON

1R S, RFIC 7 = 2 F LT 2 2R L.

TLCIZ BT 2 B2ARBROBELRLTIE, =t NI U,
DHINERB LT, GC/EI-MSOM:%.%T Im/z 443 R— A B —
7 T&HY, LC/PDADUVmMaxix219 nm, 245 nm, 277 nmM&
U371 nm T3 - 7=. HR-TOF/MS D FERE B3 M D #t Tl
REERAC H N0, & HEE SN2, BC-NMR ALY R LI
BT, AFNVRFEIR, AFVVIREBIR, ATFURES
A, RIRFBARDPBR ST, § 107.6~151.0 ppmiZ K36
THy DOFEFBERFZ DB S Tz, '"HNMRALZ R LicE
VTS 6.95 ppmM NS 7.41 ppmiZ /K21 45y 00 1,2,4,5- 18 Ha~
YEUVRROY 7T ABRBIRIS 7. (Table 8). S HIT
HMQC, 'H-'H-COSY, HMBCZ I L, fig#r L 7= f5 £ DON
ERE LT

8) 5-MeO-EPT

SEE MO S, BiHLRHEGIEY E LTN- ATV
2FMP, ALEPH-4DIEH, 7= XFALT IV, TEHFT
)7 xy, T W RERIFCHRIET2/ENIZE AL
Thoi-.

TLCIZB T 2 2EBRBROMBETIE, RIFI—F v FL7R
ER10%AREE D AR 2 L7z, GC/EI-MSDFER Tlidm/z 100
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Table 9. NMR Data of 5-MeO-EPT in CDCl,

B H
1 23.0 2.89 (2H, m)
2 54.1 2.79 (2H, m)
1'a 131.4
1' 7.87 (br.s)
2! 122.2 7.06 (1H, d,J=2.3Hz)
3 114.6
3'a 128.0
4' 100.8 7.00 (1H,d,J=1.7Hz)
5 153.9
6' 112.1 6.85 (1H, dd, J=8.6, 2.3Hz)
7' 111.8 7.23 (1H, d, J=8.6Hz)
5'-MeO 55.9 3.86 (3H,s)
N-1" 55.7 2.66 (2H, dt, J=7.4, 6.9Hz)
N-2" 20.3 1.54 (2H, tq, J=8.0, 7.4Hz)
N-3" 12.1 0.92 (3H,t,J=7.4Hz)
N-1" 47.6 2.54 (2H, m)
N-2" 11.8 1.09 (3H, t, J=6.9Hz)

Table 10. NMR Data of sec -Butyl Nitrite in C¢Dg

13C 1H

1 20.0 0.99 (3H, d, J=6.9Hz)

2 77.8 5.04 (1H, br.sextet, J=6.9Hz)

3 29.1 1.26 (1H, septet, J=6.9Hz)
1.37 (1H, septet, J=7.4Hz)

4 9.7 0.65 (3H,t,J=7.4Hz)

NR— A —7 Tho7=. LC/PDADUVmaxi%204 nm,
222nmM% U276 nmTdH D, 5-A FFT h Y 7 X I FFEK
DUV A7 L EFERIL Tz, HR-TOF/MSDNE %
RO ORRTIX, #ER3CeHuN0 & HEE S 7.
BC-NMRAAZ R JUIZBWT, A FIVRHEIR, AF LR
TSR, AF UIRFAR, ARRFARDBLI S 472, §100.8
~153.9 ppm!Z /& K 88 73 O J5 F I ik & BB < 47z,
'H-NMR A7 R JLZENTS 6.85~7.23 ppmill 7K E4E 45
DT FBBR S, 5-4A MFU b FE I UFFEEKD
RExE %2 R L7 (Table 9). & 5|ZHMQC, 'H-'H-COSY,
HMBCZHIE L, #EHT L7oREH5-MeO-EPT & IR 7E L 7z.

9) HEHEEE 2R T F

3G LR S, TRTORELN2-7 4 ) — /L& R
IR L7z,

LI, W AT LVRREAE DBV RS Y, TLCK
OLC/PDAD 53T — Z 133 bz iy o7z, GC/EI-MS” 1
T RS AE, FREY 7 oo A 2 L DIEN2RDE
— I NGB, K — 7 DELMS AR bvE T AT T
U—B LR, 1RO — 27 32-7 % ) — L mn—
RERLE. 2-7 4 ) =NV OHFMEET AT RO
RS2/ 7 F /1 (sec-butyl nitrite) % 454 GC/EI-MS T4
U 7= B, ARERIE I K O'BEI-MS A2 kb & blo—# L.

BC-NMR AT R Lds i, HIERBEAR LB v -dgDIFNNT
SARD Y 7 F ARSIz, 778 ppmllIARD T o — K

ZFBBI SN Z L2, IFEO T AT VDT
TEDSRIE STz, FERNCHRAT L 7RG R, AR v 7 L il
HEEEE 28k 7 T VR D4R (Table 10) K U2-7 % /7 —/LH
KDARDY TFINTHDH I &R LT

YL EDOSHHERDS, Z ORISR 28k 7 T L &
EHETDHIEDRHLNI T2, 7o, FRIFRIHRH L722-
TH ) = T HREER 2R T F L DK T B

a5}

PRR2VEEICHE L2 S ILV% BT v 75685 D454
EITol-. TOREERQEE N I3EEOE, 2R L.
SRR ERY TR St S, HigEs s Y e e
NROHREIEA Y T FILThoTl-. BRI D
Bl LCTiE, WAIMESA D E /U v ALSK2EIE TH
5. Bl IR I4E 120 IS T4 CTbk-MBDB - (FA%20
FEIHITHEE) 2RHE LTINS 5. SHETDRVRLT
EH DR WERLIHEEEPIRE Sh2F6 L H 5 2 Lo
b, HPICIFSHLMLOEEEI Y LERNHD.
FHLICIR M S T2 9FE D ST DU T TR SRR /04T T
RN 2AT S T8, 3-T A A NBIF /) v, 4&TNF
A RNBF ), AFIVARNTF ), 4-A FFT A B
AF /), N-*FJL-2FMP, ALEPH-4, DON, 5-MeO-EPT
KO REER 2R T TN ERE L. 2D 55, N-AF v
-2FMP, ALEPH-4, DONJ} ('5-MeO-EPTI (204 O [F
OVEEERAE THLRE S TWSY. £/, 3-7/4 1 A
NAF I vy AFNVA NIF ), N-AF)V-2FMPILIE
A TORBEPHEB SN TV A, HBBREICBNTI 28
7 2 RXFNT IVRFGROFTY, BT UHEERE
LT AEBICH D, £z, WWREERT v 7108
FNDREH T A ROFATHRELE > TnWDH I L
L0, S%LIBABHEDOBMICRET 2LERD
%.
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Analysis of Uncontrolled Drugs Purchased in Fiscal Year 2009

Jin SUZUKI", Takako MORIYASU", Machiko NAGASHIMA®, Chicko KANAT",
Masako SHIMIZU®, Tomoko HAMANO and Toshihiro NAGAYAMA"

An analysis of 56 products purchased in Tokyo in fiscal year 2009 revealed 42 uncontrolled drugs. These drugs consisted of 2
designated drugs (shitei yakubutsu), 9 newly uncontrolled drugs, and 2 repeatedly detected drugs. Newly detected uncontrolled
drugs were as follows: 1-(3-fluorophenyl)-2-(methylamino)propan-1-one (3-fluoromethcathinone),
1-(4-fluorophenyl)-2-(methylamino)propan-1-one (4-fluoromethcathinone), 2-(methylamino)-1-(4-methylphenyl)propan-1-one
(4-methylmethcathinone), 1-(4-methoxyphenyl)-2-(methylamino)propan-1-one (4-methoxymethcathinone),
1-(2-fluorophenyl)-N-methylpropan-2-amine (N-methyl-2FMP), 1-(4-(isopropylthio)-2,5-dimethoxyphenyl)propan-2-amine
(ALEPH-4), 1-(2,5-dimethoxy-4-nitrophenyl)propan-2-amine (DON),
N-ethyl-N-(2-(5-methoxy-1H-indol-3-yl)ethyl)propan-1-amine (5-MeO-EPT), and 1-methylpropyl nitrite (sec-butyl nitrite). The
structure of each compound was identified by a combination of liquid chromatography/photodiode array (LC/PDA), thin-layer
chromatography (TLC), gas chromatography/electron impact-mass spectrometry (GC/EI-MS), high-resolution-time of flight/mass
spectrometry (HR-TOF/MS), and nuclear magnetic resonance (NMR) analysis.

Keywords: designated drug, isopropyl nitrite, isobutyl nitrite, poisonous substances, deleterious substances,

3-fluoromethcathinone, 4-fluoromethcathinone, 4-methoxymethcathinone, N-methyl-2FMP, DON, sec-butyl nitrite
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