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Analysis of illicit drugs using supercritical fluid chromatograph

Ryosuke SASAKI*, Noriaki ISHIZAKI*, Toshinori ANDO* and Chitoshi HINO*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882

In this study, we analyzed illicit drugs of synthetic cannabinoids, phenidates, phencyclidines and phenethylamines using a
Supercritical Fluid Chromatograph (SFC) with four columns (Torus 2-PIC, Torus DEA, Torus 1-AA and Torus DIOL).

Using methanol only as co-solvent, we measured the above substances by gradient condition. The results were: (1) all the
samples were eluted from Torus 2-PIC column, (2) CHMINACA-BA wasn’t eluted from Torus DEA column, and (3) only

the samples of synthetic cannabinoids were eluted from Torus 1-AA column and Torus DIOL column. Comparing the

retention times of all samples eluted from Torus 2-PIC column, low polarity samples were eluted quickly and high polarity

samples were eluted slowly.
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Table 1  Synthetic cannabinoids used in this study

l\slzrrlrigleer Chemical Name Common Name
! [1 -(4,iiifiﬁuif(t)fxlt)lzElfgzzlrgrilll]rilztllzanone XLR-12
2 [1-(4-Fluorobenzyl)-1H-indol-3-y1](2,2,3,3-tetramethylcyclopropyl)methanone FUB-144
3 (1H-Indol-3-y1)(2,2,3,3-tetramethylcyclopropan-1-yl)methanone DP-UR-144
4 {1-[(Tetrahydropyran-4-yl)methyl]-1H-indol-3-yl} A834.735
(2,2,3,3-tetramethylcyclopropan-1-yl)methanone
5 Quinolin-8-yl 1-(cyclohexylmethyl)-1H-indole-3-carboxylate BB-22
6 Quinolin-8-yl 1-pentyl-1H-indole-3-carboxylate PB-22
7 Quinolin-8-yl 1-(4-fluorobenzyl)-1H-indole-3-carboxylate FUB-PB-22
8 Naphthalen-1-yl 1-(5-fluoropentyl)-1H-indole-3-carboxylate NM2201
9 Naphthalen-1-yl 1-pentyl-1H-indazole-3-carboxylate SDB-005
10 Quinolin-8-yl 1-(5-fluoropentyl)-1H-indazole-3-carboxylate SF-NPB-22
11 2-[1-(Cyclohexylmethyl)-1H-indazole-3-carboxamido]-3-methylbutanoic acid CHMINACA-BA
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Fig. 1 Chemical structures of synthetic cannabinoids used in this study
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Table 2 Phenidates used in this study

Sample

Chemical Name Common Name
Number

12 Methyl 2-phenyl-2-(piperidin-2-yl)acetate Methylphenidate
13 Ethyl 2-phenyl-2-(piperidin-2-yl)acetate Ethylphenidate

L 4-Methyl
14 Methyl 2-(4-methylphenyl)-2-(piperidin-2-yl)acetate methylphenidate

s 4-Fluoro
15 Methyl 2-(4-Fluorophenyl)-2-(piperidin-2-yl)acetate methylphenidate

. L. 3,4-Dichloro

16 Methyl 2-(3,4-dichlorophenyl)-2-(piperidin-2-yl)acetate methylphenidate
17 Methyl 2-(naphthalen-2-yl)-2-(piperidin-2-yl)acetate Methylnaphtydate
18 Ethyl 2-(naphthalen-2-yl)-2-(piperidin-2-yl)acetate Ethylnaphthydate
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Fig.2 Chemical structures of phenidates used in this study

Table 3 Phencyclidines used in this study

Sample

Chemical Name Common Name
Number

19 1-[1-(3-Methoxyphenyl)cyclohexyl]piperidine 3-MeO-PCP
20 1-[1-(4-Methoxyphenyl)cyclohexyl]piperidine 4-MeO-PCP
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Fig.3 Chemical structures of phencyclidines used in this study
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Table 4 Phenethylamines used in this study

I\SIZZEleer Chemical Name Common Name
21 2-(4-Chloro-2,5-dimethoxyphenyl)ethanamine 2C-C
22 2-[(4-Chloro-2,5-dimethoxyphenethylamino)methyl]phenol 25C-NBOH
23 2-(4-lodo-2,5-dimethoxyphenyl)ethanamine 2C-1
24 2-[(4-lodo-2,5-dimethoxyphenethylamino)methyl]phenol 25I-NBOH
25 1-(2,3-Dihydrobenzofuran-4-yl)propan-2-amine 4-APDB
26 1-(2,3-Dihydrobenzofuran-5-yl)propan-2-amine 5-APDB
27 1-(2,3-Dihydrobenzofuran-6-yl)propan-2-amine 6-APDB
28 1-(2,3-Dihydrobenzofuran-7-yl)propan-2-amine 7-APDB
29 1-(2-Fluorophenyl)propane-2-amine 2FMP
30 1-(3-Fluorophenyl)propane-2-amine 3FMP
31 1-(4-Fluorophenyl)propane-2-amine 4FMP
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4-APDB 6-APDB 7-APDB AFMP
Fig.4 Chemical structures of phenethylamines used in this study
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Fig. 5 Chemicals bonding to the particles in the SFC columns used in this study
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Fig. 6 SFC-UV chromatogram of XLR-12, methylphenidate, 3-MeO-PCP, 2C-I and CHMINACA-BA measured by Torus 2-PIC column
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Fig. 8 SFC-UV chromatogram of XLR-12, methylphenidate, 3-MeO-PCP, 2C-1 and CHMINACA-BA measured by Torus 1-AA column
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Fig. 9 SFC-UV chromatogram of XLR-12, methylphenidate, 3-MeO-PCP, 2C-I and CHMINACA-BA measured by Torus DIOL column
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Table 5 Retention times measured by 4 columns

Common Name 2-PIC DEA 1-AA DIOL
XLR-12 0.8 0.7 1.3 0.7
FUB-144 1.2 1.0 1.9 1.0
DP-UR-144 29 3.0 29 2.4
A-834,735 1.2 0.9 1.9 1.0
BB-22 2.3 1.7 3.7 1.9
PB-22 2.0 1.6 33 1.7
FUB-PB-22 2.7 2.1 43 2.2
NM2201 1.8 1.5 29 1.3
SDB-005 1.3 1.0 2.1 1.0
SF-NPB-22 2.0 1.6 33 1.8
CHMINACA-BA 5.5 ()] 3.5 2.2
Methylphenidate 1.4 0.7 - -
Ethylphenidate 1.3 0.7 - -
4-Methylmethylphenidate 1.5 0.8 - -
4-Fluoromethylphenidate 1.2 0.7 - -
3,4-Dichloromethylphenidate 1.4 0.8 - -
MethyInaphthydate 2.0 1.2 - -
Ethylnaphthydate 1.9 1.1 - -
3-MeO-PCP 1.6 0.7 - -
4-MeO-PCP 22 1.2 - -
2C-C 39 33 - -
25C-NBOH 42 4.8 - -
2C-1 4.4 3.5 - -
251-NBOH 4.7 52 - -
4-APDB 3.6 29 - -
5-APDB 3.6 29 - -
6-APDB 3.6 29 - -
7-APDB 3.5 2.7 - -
2FMP 29 2.3 - -
3FMP 3.0 2.5 - -
4FMP 3.1 2.5 - -

(time / min)

+ Not detected or detected but the peak was not clear



