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Study of Method for Identifying Synthetic Cathinones

Yosuke CHONAN*, Ryohei OGAWA*, Yoshimi NAGASAWA*,
Tsuyoshi MATSUMOTO¥*, Kazuyoshi KOSONE* and Tomoki SAEGUSA*
*Tokyo Customs Laboratory
2-7-11, Aomi, Koto-ku, Tokyo 135-8615 Japan

In recent years, new psychoactive substances have rapidly emerged in the market for drugs of abuse, purporting to be “legal”

alternatives to internationally controlled drugs, causing similar effects to the latter, with the potential to pose serious risks to

public health and safetyl). Synthetic cannabinoids and synthetic cathinones are the two main groups of these substances. In

Japan, the Pharmaceutical Affairs Law was amended in 2007 to allow control over new psychoactive substances as “designated

substances”, prohibiting their import, supply and production. As of 2013, over 700 synthetic cannabinoids having a specific

chemical structure are controlled as designated substances. In the near future, synthetic cathinones having some specific

structure might be regulated in the same way as synthetic cannabinoids, so it is important to establish a method for identifying

synthetic cathinones. In this study, 31 synthetic cathinones were analyzed with gas chromatograph mass spectrometry, infrared

spectrometry and nuclear magnetic resonance imaging. As a result, useful knowledge for identifying synthetic cathinones was

obtained.
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Table 1  Synthetic cathinones used in this study

Regulatory
Status Chemical name Common name
April 2013
2-Ethylamino-1-phenylpropan-1-one Ethcathinone
2-(Methylamino)-1-(4-methylphenyl)propan-1-one 4-MMC
Narcotics 2-(Methylamino)-1-phenylpropan-1-one Methcathinone
2-Methylamino-1-(3,4-methylenedioxyphenyl)propan-1-one Methylone
1-(3,4-Methylenedioxyphenyl)-2-(pyrrolidin-1-yl)pentan-1-one MDPV
1-Phenyl-2-(pyrrolidin-1-yl)pentan-1-one a-PVP
Psychotropic 2-(Diethylamino)-1-phenyl-1-propanone Amphepramone
drugs 1-(4-Tolyl)-2-(1-pyrrolidinyl)-1-pentanone Pyrovalerone
2-(Ethylamino)-1-(4-methylphenyl)propan-1-one 4-MEC
2-Ethylamino-1-(3,4-methylenedioxyphenyl)propan-1-one Ethylone
1-(3-Fluorophenyl)-2-(methylamino)propan-1-one 3-FMC
Designated 1-(4-Fluorophenyl)-2-(methylamino)propan-1-one 4-FMC
substances
1-(4-Methoxyphenyl)-2-(methylamino)propan-1-one 4-Methoxymethcathinone
Pharmaceutical  2-(Methylamino)-1-(3,4-dimethylphenyl)propan-1-one 3,4-DMMC
Affairs Law 2-Methylamino-1-(3,4-methylenedioxyphenyl)butan-1-one Butylone
1-(3,4-Methylenedioxyphenyl)-2-(pyrrolidin-1-yl)butan-1-one MDPBP
1-(4-Methylphenyl)-2-(pyrrolidin-1-yl)propan-1-one 4-Me-PPP
1-(Naphtalen-2-yl)-2-(pyrrolidin-1-yl)pentan-1-one Naphyrone
1-(3-Chlorophenyl)-2-[(1,1-dimethylethyl)amino]propan-1-one Bupropion
2-(Diethylamino)-1-(3,4-methylenedioxyphenyl)butan-1-one bk-DMBDB
2-(Ethylamino)-1-phenylbutan-1-one N-Ethylbuphedrone
1-(4-Methoxyphenyl)-2-(pyrrolidin-1-yl)propan-1-one 4-MeO-PPP
Substances 2-(Methylamino)-1-(2,3-dimethylphenyl)propan-1-one 2,3-DMMC
2-(Methylamino)-1-(3,4-methylenedioxyphenyl)pentan-1-one Pentylone
out of the 2-(Methylamino)-1-phenylpentan-1-one Pentedrone
drug control 1-(3,4-Methylenedioxyphenyl)-2-(pyrrolidin-1-yl)propan-1-one MDPPP
1-(2-Methylphenyl)-2-(pyrrolidin-1-yl)butan-1-one 2-Me-PBP
1-(3-Methylphenyl)-2-(pyrrolidin-1-yl)butan-1-one 3-Me-PBP
1-(4-Methylphenyl)-2-(pyrrolidin-1-yl)butan-1-one 4-Me-PBP
1-Phenyl-2-(pyrrolidin-1-yl)butan-1-one o-PBP
1-Phenyl-2-(pyrrolidin-1-yl)propan-1-one a-PPP
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Fig.1 Chemical structures of synthetic cathinones
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Scheme 1 Synthesis of MDPBP
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Fig.2 IR spectra of a-PVP and pentylone
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3.1.2 GC-MS
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7T 7 A hAFr (BIF, [Fragment Bl &\9,) 1, BZ®
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AMFFE T T2 BHT OV T, EI-MS A7 FLDR— R B —
7 TN LTRSS A Table 2 (277 L, il & L C. Methcathinone,
Ethcathinone, N-Ethylbuphedrone, a-PPP, a-PBP % T} a-PVP @ EI-MS
AT N VE Figd lRT,

FragmentB ‘

Fig.3 Fragmentation of synthetic cathinones

Table 2 GC-MS parameters of synthetic cathinones

Mass of

Base peak Substances ( ([ZI\IAJI:/IF;]; MW Relae(?etj(on
(EI-MS)
44 Bupropion 240 239 1630
Methcathinone 164 163 1357
4-MMC 178 177 1477
3-FMC 182 181 1329
4-FMC 182 181 1338
>8 2,3-DMMC 192 191 1549
3,4-DMMC 192 191 -1
4-Methoxymethcathinone 194 193 1652
Methylone 208 207 1749
Ethcathinone 178 177 1412
4-MEC 192 191 1536
2 Butylone 222 221 1818
Ethylone 222 221 1800
N-Ethylbuphedrone 192 191 1477
Pentedrone 192 191 1508
8 bk-DMBDB 236 235 1847
Pentylone 236 235 1898
« -PPP 204 203 1664
4-Me-PPP 218 217 —1
% 4-MeO-PPP 234 233 1965
MDPPP 248 247 2070
100 Amphepramone 206 205 1524
«-PBP 218 217 1725
2-Me-PBP 232 231 1787
112 3-Me-PBP 232 231 1818
4-Me-PBP 232 231 1851
MDPBP 262 261 2128
a-PVP 232 231 1802
Pyrovalerone 246 245 1923
126 MDPV 276 275 2200
Naphyrone 282 281 1981

T No data
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Fig.4 EI-MS spectra of synthetic cathinones
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Fig.5 CI-MS spectra of a-PVP and Pentylone

F7-0 IRIEICEY, IAR=ZAFEITH T BRINALZ LD
HEZHERTHZLICE, hF ) R & VR = VA
TN T = X TFNT I UREY L AR S 2 E RN FREE 7R B,



82 AT 7RI ORI IE O R

Table 3 Retention index synthetic cannnabinoids® 4000
3500 §
Substances MW Retention Index 3000 U
JWH-073 327 3196 5 as00 |
JWH-018 341 3286 E . o Synthetic cannabinoids
= 2000 }_.‘.——'" +
JWH-019 355 3385 2 , o0,
S 1500 o, ¥ ¢
JWH-015 327 3159 o ¢
@ 1000 [ j
JWH-016 341 3250 i Y
JWH-007 355 3340 500 Synthetic cathinones
0
JWH-120 327 3264 150 200 250 300 350 400
JWH-122 355 3422 .
Molecular Weight
Fig.6 Scatter diagram of retention index and molecular weight
32 EIERRUCIHEICE2BEDHTE DEBEOENGRDD Z LN TE D,
AT CREFEWTENEIZE D [Fragment A IZHRT 25— AHFFETHOTZRBHZ DWW T, Bl IEEDY CI EBIZE W kT
A= BN BEEN DO T, [FragmentA] O'EEREZMD Z lFragment A] KO [Fragment B] OB EHE, E#HIER R,
LMW TE 5, [FragmentB) OEEEIX, 418 & [FragmentA) Rs * Ry % Table 4 1277,

Table 4 Relationship between substituents R1-R, and mass of the fragment A,B

Mass of Fragment Mass of Fragment

Substances A R2 R3 R4 B R1
Methcathinone 58 H H Me 105 H
4-MMC 58 H H Me 119 4-Me
3-FMC 58 H H Me 123 3-F
4-FMC 58 H H Me 123 4-F
2,3-DMMC 58 H H Me 133 2,3-dimethyl
3,4-DMMC 58 H H Me 133 3,4-dimethyl
4-Methoxymethcathinone 58 H H Me 135 4-MeO
Methylone 58 H H Me 149 3,4-methylenedioxy
Ethcathinone 72 H H Et 105 H
4-MEC 72 H H Et 119 4-Me
Butylone 72 Me H Me 149 3,4-methylenedioxy
Ethylone 72 H H Et 149 3,4-methylenedioxy
N-Ethylbuphedrone 86 Me H Et 105 H
Pentedrone 86 Et H Me 105 H
bk-DMBDB 86 Me Me Me 149 3,4-methylenedioxy
Pentylone 86 Et H Me 149 3,4-methylenedioxy
a-PPP 98 H pyrrolidinyl 105 H
4-Me-PPP 98 H pyrrolidinyl 119 4-Me
4-MeO-PPP 98 H pyrrolidinyl 135 4-MeO
MDPPP 98 H pyrrolidinyl 149 3,4-methylenedioxy
Amphepramone 100 H Et Et 105 H
Bupropion 100t H H C(CHs)s 139 3-Cl
a-PBP 112 Me pyrrolidinyl 105 H
2-Me-PBP 112 Me pyrrolidinyl 119 2-Me
3-Me-PBP 112 Me pyrrolidinyl 119 3-Me
4-Me-PBP 112 Me pyrrolidinyl 119 4-Me
MDPBP 112 Me pyrrolidiny! 149 3,4-methylenedioxy
a-PVP 126 Et pyrrolidinyl 105 H
Pyrovalerone 126 Et pyrrolidinyl 119 4-Me
MDPV 126 Et pyrrolidinyl 149 3,4-methylenedioxy
Naphyrone 126 Et pyrrolidinyl 155 B-naphthyl

T Fragment A is observed as the second strongest peak in EI-MS spectra of Bupropion.
H...Hydrogen, Me...Methyl, Et...Ethyl, MeO...Methoxy
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Fig.7 EI-MS spectra of TFA derivatives of pentylone and bk-DMBDB
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Fig.8 'H-NMR spectra of N-ethylbuphedrone and pentedrone
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