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carboxamide (MW 364) APICA carboxamide (MW 365)AP|NACA

AM-1220 1-methylpiperidine AM-2233 AM-1241 Cannabipiperidiethanone
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= R,

R,,/\ R,
Regulation category in Japan

Common name R1 Ra Rs R4 (asgof March, 2815 p
[Cathinone] CHs H H H Narcotic
[Methcathinone (Ephedrone)] CHs CHs H H Narcotic
3,4-Dimethylmethcathinone CHs CHs H 3,4-dimethyl
Ethcathinone CHs CH2CHs H H Designated substance
[Amfepramone (Diethylpropion)] CHs CH2CHs CH2CHs H Psychotropic
4-Methylmethcathinone (Mephedrone) CHs CHs H 4-CHs Designated substance
4-Methylethcathinone CHs CH2CHz H 4-CHs Designated substance
4-Fluoromethcathinone (Flephedrone) CHs CH3 H 4-F Designated substance
3-Fluoromethcathinone CHs CHs H 3-F Designated substance
4-Methoxymethcathinone (Methedrone) CHs CHs H 4-OCHs Designated substance
4-Methoxy-N, N-dimethylicathinone CHs CHs CHs 4-OCHs
Buphedrone CH2CH3 CHs H H
4-Methylbuphedrone CH2CH3 CHs H 4-CHs
4-Methyl-N-methyibuphedrone CH2CH3 CHs CHas 4-CHs
N-Ethylbuphedrone (NEB) CH2CH3 CHCHz H H
Pentedrone CH2CH2CHs  CHs H H
Methylone (bk-MDMA) CHs CHs H 3,4-methylenedioxy Narcotic
Ethylone (bk-MDEA) CHs CH:CHs H 3,4-methylenedioxy Designated substance
bk-MDBZ CHs benzyl H 3,4-methylenedioxy
Butylone (bk-MBDB) CH2CH3 CHs H 3,4-methylenedioxy Designated substance
Pentylone CH2CH2CHs  CHs H 3,4-methylenedioxy
alpha-PBP CH2CH3 pymolidinyl H
alpha-PVP CH2CH2CHs pyrrolidiny! H
MPPP CHs pyrrolidinyl 4-CHs
Pyrovalerone CHCH2CH3 pymolidiny! 4-CHs Psychotropic
MDPBP CH2CHs pyrrolidinyl 3,4-methylenedioxy
MDPYV (3,4-Methylenedioxypyrovalerone) CH2CH2CH3 pyrrolidinyl 3,4-methylenedioxy Designated substance
Naphyrone (Naphthylpyrovalerone) CH2CH2CHs pyrrolidiny! (naphthy! structure) Designated substance
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R 1 ESEHREERT 7 R B AR R (H20 42 ~H23.2 TS
/\Eizﬁ/')‘l: AR EICEH THR (BB~ Bl —7 S sl 5 @i i f, ¥R
BT DI E HEWIEERTHR OB MK HE O W

P o WA EH
RAlEATH fea¥s H21. 1120008 W2 LT, 20 H22.9.23 H229.24-HZ3513 H23514-10.20 HZ3 1021-229 AR BT BRI BRI
H21.11.20 JWH-018 37 ~ i B 8 0 37 17
CCH 39 ' 0 0 39 1
CP-47497 8. S0 0 8 0
H22.9.24 JWH-073 9 2 0 28 10
JWH-250 0 0 ] 32 2
H23.5.14 JWH-251 0 0 0 17 0
TEEEY JWH-081 0 1 0 100 7
HGlHA JWH-200 0 . 1 0 35 1
BN JWH-122 0 6 59 16 3 65 19
FE/(F JWH-015 0 8 1 -0 0 9 0
H23.10.20 JWH-210 0 0 84 61 0 145 0
JWH-019 0 5 29 47 0 81 0
JWH-203 0 0 29 104 10 133 10
RCS-4 0 1 1 6 0 18 0
AMB94 0 1 13 12 1 26 1
AM2201 0 0 17 86 2 103 2
e H19.4.1 5-MeO-DALT 0 S0 2 - 0 - 3
TR A PMMA 0 0 A s 0 - 2
B Eh H21.1.16 Ethcathinone 0 0 0 4 0 - 4
FEIME MDPV 0 el ‘5 g 0 - 6
Ligt H23.10.20 4-Me—EC 0 0 4 7 0 11 0
Aﬁiﬁg‘ygﬁ{gﬂzﬁ:ﬁﬁénu SR RBE 61 53 147 167 134 &5t 562
*_I:nﬂﬁ‘z’naliﬂJ?’-/J%m“’%’EIkﬁﬁ?“é%‘zun(7’D7')#‘;I~ BFE) CIEBELAL ORI R R
2 ENEAREERT S RE R AES R (H21.9~H23.2 £TOER)
HF I RCE e EICER TG (Ta<w ko FEEERLE, IR, HR%) 12
s e “
FaEE e BRI OSBRI OHER
P ] - P
HBIE 1T B ftans Fi21.11.20518, H21.11.20-122.0.23 122.0.24-H23.5.13 N23.5.14-1020 1123 1001925 Do AR Mg
H19.4.1 5-MeO-DALT B 0 ... 3 1 ) = 4
PMMA 0 S0 3 0 0 - 3
4FMP : 0 S0 0. 1 - !
. H21.1.16 ethcathinone 0 0 '3 0 - 3
iﬁ%ﬁg MDPV 0 O 5o 0 - 6
73_?_'/~ diphenylprolinol 0 i) | 0 0 - 1
Zitaty 211120 &-Me-methcathinone 4 i "0 0 0 3 2
- g_;':' H23.5.14 3-FMC 0 2 0 S0 0 2 0
4-MeO~-methcathinone 0 10 2. 0 S0 12 0
H23.10.20 4-FMC 0 5 0 9. 0 14 0
naphyrone 0 4 0 0 -0 4 0
4-Me—EC 0 1 19 10 0 30 0
GEREES pyrovalerone 0 0 0 2 4 - 6
AMT 0 0 0 12 - 12
R Methylone 0 o B 0 0 4 - 5
—m%ggﬁac/,mm 0 D 4 17 24 26 55 aFt 126
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—N-OH-MDMA J O N-OH-MDA D7 )V VBRI B 53 f RSB D\ T —

e A8 AL R ESLERG RS EANT TR EEME

W E 5 RIS N-OH-MDMA } (8 N-OH-MDA 1, 7 /LA UL Tz 3V TRl T
LHZEBHALTND. Fx XN ETIZ, NMR K ONEHERR DAL Ny 7 Fla AW B A
FLRE 43 Y6 (Electron Spin Resonance: ESR) D {RAIFEZ1TV Y, N-OH-MDMA TiZ, BREHFET, 7
NG DB O N-FIAF ALY, MDA O=ba %R T, BT MDA DA% A
EBAER T DEDOHTRICHEAEEHEE LTZ. — 5, N-OH-MDA Cix7 U NFEITBRIS 2 h o7z
[RILEA, BAISEESE 120 ELEEE 3, p251(2009.3) ]. AFZETIZESIZ, N-OH-MDMA K
Y N-OH-MDA D SUSHF T P HNFEEZFET D701, KRS T T ESR BIEZITYV, M7
RIS ORTEAT o7, TAAVEMT ESR OIRIRHIEIZELY, NOH-MDMA DO=ha T2 %
NV (N—O) LA =XV RT =4 TV HNABERIEN . F7- GC-FID JIEIZLY, KIGEIAE
X4 CéD methane }z Y MeOH MRS, AF ATV ANDAERPHERINT-. —F, N-OH-MDA
DA, =ha ATV HNELT, ((N—O0) Tl ("N—0) DTV AANRERIS . L EDFER
b, TAHVEETIZBT, N-OH-MDMA (IR F—E kI, =ha 5900 (N
—O") WERENTZE, N-RAF /UALBIEEZY, MDA D= {EERE T, BAEHIIZ MDA DA% A
ERERTHEEZ BN, —J5, NNOH-MDA Ti, N-OH-MDMA &RI#RIC= i T (:N
—O) BERENZE, N ORIHIVKFETHDDIZ N—0 OSBREVKELIRY, BIOZVHNTE
("N—O) R LIZEEZ DN, EBIZ, ZOTVHNVEEIXZ MDA O =ha /(K% #%& T MDA DA%
DR ALIEE RN E RSN DT D HTEIOFIRRIE T T U NABERISN ) ol 2B 2 DL,
FREATIREL 2D,
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Fig. 1 Structures of N-OH-MDMA and N-OH-MDA
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Fig. 2 ESR spectra of nitrosyl radical (A) and superoxide anion radical O,'— (B) generated by the reaction
of N-OH-MDMA with NaOHagq. under aerobic condition at —173°C. DFT optimized structure of nitrosyl
radical of N-OH-MDMA and hyperfine coupling constant (Afc) estimated by the spectral simulation (C).
The values in parentheses are 4fc calculated by DFT at the UB3LYP/6-31G(d) basis level theory.
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Fig. 3 HS-GC-FID chromatogram of the reaction mixture of N-OH-MDMA with NaOHaq. under aerobic

condition.
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Optimized structure

Fig. 4 ESR spectrum of nitrosyl radical (A) generated by the reaction of N-OH-MDA with NaOHagq. under
aerobic condition at —173°C. DFT optimized structure of nitrosyl radical of N-OH-MDA calculated at the
B3LYP/6-31G(d) level theory (B).
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Fig. 5 Decomposition mechanism of N-OH-MDMA and N-OH-MDA with NaOHaq. under aerobic

condition.
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Table 1 Inhibitory Effect and ICso Values of cannabipiperidiethanone and RCS-4 on Radioligand Binding to Cannabinoid Receptors

Substance concentration (mol/L)

Assay name Substance 31010 1x10°  3x10®  1x10®  3x10%  1x107  3x107  1x10°  3x10°  1x10° ICso (mol/L)
Inhibition (%)
Cannabinoid CB1 Cannabipiperidiethanone - - 413 0.00 9.48 2450 39.61 6150 76.52 86.42  5.91x107
(Human) RCS-4 - - 0.00 1428 2579 4653 5159 7499 7856 9159  1.94x107
JWH-250 - - 0.00  0.00 2267 3461 5255 6619 8144 9221  2.60x107
(R)-(H)-WINS55212-2 000 117 1600 31.17 3932 6035 7781  86.64 - - 4.56x10"
Cannabinoid CB2 Cannabipiperidiethanone - - 2.54 9.97 1602 27.03 3424 5052 6519 7486  9.68x107
(Human) RCS-4 - - 209 2224 2910 3839 5842 7555 8160 8599  1.64x107
JWH-250 - - 773 1605 3836 5161 70.17 83.86 9139 10000 1.03x107
(R)-(H)-WIN55212-2  10.52 2420 36.06 5390 6327 7106 7590  95.42 - - 1.38x10°®

- : Not assayed
Data are expressed as the mean values of duplicate samples.



