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Many psychotropic substances are readily available in Japan via the Internet. To avoid the spread of drug abuse,
some drugs have been controlled as designated substances (Shitei-Yakubutsu) in Japan since 2007 by the Pharmaceuti-
cal Affairs Law. Twenty-nine designated substances (classified as tryptamine, phenethylamine and piperazine types)
were analyzed using color tests and TLC. The color tests were examined with the Marquis, Ehrlich, Simon’s, Lieber-
mann-Burehard’s, and Mandelin reagents. The color of S-carbonyl-methylenedioxyphenetylamines produced by the
Marquis reagent was yellow, and 4-halo-2,5-dimethoxy phenethylamines reacted with the Marquis reagent to a give deep
yellow-green and/or a deep green color. Although all designated substances of the tryptamine type reacted with the
Ehrlich reagent to give a brown color, only 1-(2,4,6-trimethoxyphenyl) propan-2-amine (TMA-6) among the
phenethylamines showed a red color on treatment with the reagent. However, 3,4,5-trimethoxy and 2,4,5-trimethoxy
isomers of TMA-6 were not colored with the reagent. Thus, TMA-6 could be distinguished from isomers using the
Ehrlich reagent. We also analyzed the designated substances with thin-layer chromatography developed with two differ-
ent solvent conditions. All substances were detected by UV,s, ., and an iodoplatinate reagent. These results suggest that
color tests and TLC, followed by GC-MS and LC-MS analyses, can be used for preliminary identification of designated
substances.
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FHFEZDOWTIFTH (Part ) ICREHEHL7ZED Th
2, R TIE, HIEE TR T IVEK D Sal-
vinorin A ZfR< 29 DI EEY 2 H L=, £
7=, FR#E TH 5 2C-B [2- (4-Bromo-2,5-dimethox-
yphenyl) ethanamine], DOB[1-(4-Bromo-2,5-dime-
thoxyphenyl) propan-2-amine], 2C-T-7[2-(2,5-Di-
methoxyphenyl-4-propylsulfanyl-)ethanamine], DMA
[1- (2,5-Dimethoxyphenyl) propan-2-amine], DOM
[1-(2,5-Dimethoxy-4-methylphenyl) propan-2-amine],
DOET[1-(2,5-Dimethoxy-4-ethylphenyl) propan-2-a-
mine], TMA [1-(3,4,5-Trimethoxyphenyl) propan-2-
amine], TMA-2[1-(2,4,5-Trimethoxyphenyl) pro-
pan-2-amine], methylone [2-methylamino-1- (3,4-
methylenedioxyphenyl) propan-1-one], DOC/[1-(4-
Chloro-2,5-dimethoxyphenyl) propan-2-amine] |3,
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p-dimethylaminobenzaldehyde 0.5 g 2 T4 / —) :
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BRI EIZED &l 38 2 2 N UEBg e 7o 72

3. TLC 7 #i&#H  # & i I1E Merck & O
HPTLC plates Silica gel 60F,s, (20X10cm, [&EJE
0.2mm) ZHW/E., HAEHITRTRASY J —)VITE
L TCTHWE, BRGBEILZ, AAFH / TEbH
/SRMUIFIINTIY 10:10: 1), BYAY ) —
WV 25% 7 EZT K (200 1 3) &AW BRHI
WO RS (& 254 0m), RO UILHEE A
U LAEREFEICL S EAETo . AULAREEN
U AR, 10% HEH &R 1ml 2 4% 3 71t

Meom NH,
R OMe

DOC?: R =CI
DOB?: R = Br
DOI:R =1
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Fig. 1. Structures of Chemical Drugs

bk-MDEA

methylone?

a) Narcotic substances. b) Non controlled substances. No marked-compounds are designated substances.
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Table 1. Colors produced by five reagents with designated substances (Shitei-Yakubutsu)
Type Chemical Marquis Ehrlich Simon’s Lieberﬂ‘;‘g,ns‘Bur € Mandelin
gs reagent reagent reagent reagent reagent
Tryptamine 5-MeO-MIPT Dark brown Grayish green Dark brown Greenish brown
5-MeO-DMT Dark brown Grayish green — Dark brown Deep greenish
brown
5-MeO-AMT Dark brown Grayish green — Brown Deep greenish
brown
5-MeO-DALT Brown Grayish green Dark brown Greenish brown
5-MeO-DPT Brown Grayish green — Dark brown Deep greenish
brown
5-MeO-DET Brown Pale pink — Brown Deep greenish
brown
4-OH-DIPT Brown Deep purple Grayish blue Dark brown Deep greenish
brown
4-AcO-DIPT Brown Deep red purple Pale grayish blue Dark brown Greenish brown
DPT Greenish brown Red purple — Brown Greenish brown
DIPT Pale brown Red purple — Brown Greenish brown
MIPT Greenish brown Red purple — Brown Greenish brown
Piperazine 4MPP — — Red purple Pale yellow Pale green
MBZP — — Yellowish red Yellow Yellowish brown
MDBP Deep Red purple — Blue Dark brown Deep brown
Phenethylamine 2C-I Deep green — Brown Pale brown
2C-C Deep yellow green — Pale yellow green Pale yellow green
2C-E Pale brown — Yellow green Yellow green
2C-T-2 Pale orange — — Purple Purple
2C-T-4 Pale orange — — Purple Purple
DOI Deep green — — Pale brown Yellow green
PMMA — — Deep blue Deep red purple Brown
4FMP — — Orange Pale blue
TMA-6 Brilliant orange Brilliant red Pale red purple Pale brown Deep red
HMDMA Deep purple blue — Deep blue Deep brown Deep brown
BDB Deep purple blue — Dark brown Dark brown
MMDA-2 Greenish brown — Yellow green Brown
bk-MBDB Brilliant yellow — Blue Greenish brown Brown
bk-MDEA Brilliant yellow — Blue Greenish brown Brown
2-aminoindan Dark brown — — Yellowish brown Dark blue
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Table 2. Colors produced by the Marquis reagents with
selected phenetylamines

Type Chemical drugs Marquis reagent
2C-C Deep yellow green
2C-B? Deep blue green
2C-1 Deep green
2C-E Pale brown
2C-T-2 Pale orange
2C-T-4 Pale orange
2C-T-72 Pale orange
DOC? Deep yellow green
DOB? Deep blue green

Phenethylamine DOI Deep green
DMA® Greenish brown
DOM® Pale yellow
DOET? Pale brown
HMDMA Deep purple blue
BDB Deep purple blue
MMDA-2 Greenish brown
bk-MBDB Brilliant yellow
bk-MDEA Brilliant yellow
Methylone? Brilliant yellow

a) Narcotic substances. ) Non controlled substances. No marked-
compounds are designated substances.
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7z (Fig. 1, Table 2). L7=A>7T, 4{nN\O7 >
(CLBr,) TH32,5-YAMFIARIIIF A
KD EHERkA-REREA-BRAICEATLHIIE
DWRENZ. BT, AFLIOFFIMAMDOE,
B-TIVIRZ)VH %A T %5 bk-MBDB, bk-MDEA |
HEOICEAL, AUL IRV EZET S me-
thylone (JfR3) & ¥ MIC 2 L 7= (Fig. 1, Table 2).
—h, BHINKRINEEZRZLBRWAFL P4 F
AR T®H % HMDMA, BDB, MMDA-2 |3 & 4£ -
RADRMIZEML (Table 2), f~-HIVRZIVEZE
FOMAF L IOFF I EEFLBNWKRETH S
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Fig. 2. Proposed Flow Chart for Screening of Designated
Substances (Shitei-Yakubutsu) Using Color Test
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ok % Table 31k L7z, SREIFEHALZNWTH
OIEEH S UV2S4nm TAUIC K DS N/ 7z
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AZHWBE, 2C-, 2C-C, 2C-T-2, 2C-T-4 iF &
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%4 @ Rf fiE (0.35, 0.28) LR TEWEZRL /2.
—7%, 4FMP Z[R<—7 2 > %1 (TMA-6, BDB,
MMDA-2, 2-aminoindan) @ Rf {li3JEBHIIALE A,
BIZBWT, FIFAEEDEZRLE. £z, -7
JVIR Z )UK T B % bk-MBDB J¢ Tf bk-MDEA %,
JEBITRIE A TR 5 REE (0.39, 0.43) 7%, ER
RIE BIZBIF2 REME (0.66, 0.69) & LT
ExzRLZ.
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(Table 3).
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Table 3.

TLC analyses of designated substances (Shitei-Yakugutsu)

Solvent A

Solvent B

(n-hexane/acetone/triethylamine=10/10/1)

(MeOH/25% ammonia solution=200/3)

Type Chemical drugs Rf values® Color? Rf values?® Color?

Tryptamine 5-MeO-MIPT 0.41 Whitish yellow 0.46 Red purple
5-MeO-DMT 0.16 Red 0.43 Purple blue
5-MeO-AMT 0.14 Red 0.33 White©
5-MeO-DALT 0.70 Whitish red© 0.76 Red purple
5-MeO-DPT 0.73 Whitish yellow ¢ 0.69 Red purple
5-MeO-DET 0.43 Whitish yellow 0.48 Red purple
4-OH-DIPT 0.67 Yellow 0.56 Yellow green
4-AcO-DIPT 0.61 Yellow 0.59 Pale purple
DPT 0.77 Whitish yellow 0.68 Red purple
DIPT 0.81 Whitish yellow 0.56 Red purple
MIPT 0.37 Red 0.49 Red purple

Piperazine 4MPP 0.04 Red 0.36 Red purple
MBZP 0.27 Purple 0.48 Purple
MDBP 0.05 Red 0.33 Purple blue

Phenethylamine 2C-I 0.34 Whitish orange® 0.32 Red purple
2C-C 0.33 Whitish orange® 0.32 Purple
2C-E 0.42 Whitish orange® 0.32 Red purple
2C-T-2 0.32 Orange 0.31 Red purple
2C-T-4 0.36 Orange 0.34 Red purple
DOI 0.40 Whitish orange® 0.43 Red purple
PMMA 0.11 Whitish yellow© 0.35 Pale red purple
4FMP 0.36 Whitish orange® 0.47 Pale red purple
TMA-6 0.27 Orange 0.30 Pale blue
HMDMA 0.09 White© 0.28 Purple
BDB 0.51 Red 0.58 Pale purple
MMDA-2 0.32 Orange 0.39 Pale blue
bk-MBDB 0.39 Pale whitish yellow© 0.66 Red purple
bk-MDEA 0.43 Pale whitish yellow© 0.69 Red purple
2-aminoindan 0.45 Orange 0.45 Purple blue

a) Detected by UV,s, .. b) Detected by an iodoplatinate reagent. ¢) Colored spot on gray background.

£oT, EWzedbHBERVAD I ENAETDH
D, BEEMERET D00 TikBEE L TER 2)
THDIENRBINZ., B, BEEYDS L,
2C-1, 2C-T-2, 2C-T-4 ® 3 {b &I, FHk 20 4 1

A 18 HEK D, JREE B CNIATRS 1R BT 12 D Bk 5

3)
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SEE AR, BT ERIEIE E B & 4)
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