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Study on identification of controlled drugs with regioisomers in a mixture

ASANO Sayaka*, TAN Yuta*, NOZAWA Kazuya*, ANDO Toshinori*, MAMADA Hiroshi* and MIWA Yoichi*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

Controlled drugs have regioisomers, some of which are controlled under different laws, or not controlled. Therefore, it is

important to discriminate regioisomers in drug analysis. Infrared spectroscopy (IR) is an effective method for identification of

regioisomers; however, it is inappropriate for analysis of mixtures. In this study, we examined the discrimination of controlled

drugs with regioisomers in a mixture by preparative purification. First, for isolation of the controlled drugs from the mixture

using preparative high-performance liquid chromatography, we investigated measurement conditions such as column and mobile

phase. Then, the purified designated drugs with fraction collector ware identified by IR.
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T h=bUV @EREZ o~ 87T TH, BT AL
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D AEZIKET MU U A TOKFY (FRfk, Fooemisk T3EM)
OABEKFE T NU DA 12k Bk, & L7 A L AFHEE
)

1 mol/L KEEfbT B YU 7 AESIK (BRESHTH, Foemisk T35
HAbT b Y O A Rk, &7 A L AR

R R Y A (MEK) Rk, BT A L AFEHERY)
HiAbAkF#E (8 1 mol/lL =F/Lo—F VEEIK) ROk T34
~E Y (R, B LT A L SRR RY)

X =N Bk, &L7 AL LFIEHZER)

22 FERUVAESEH
221 HEREIOTNIST
S : Prominence UFLC (/&tfu/Erril)
717 NIRE ;40 °C
ydankis D74 NEAA— RT LA B
MHEE  :254nm
22.1(1) lEHAS LEABFOEE
H7 2 Inertsil®SIL-100A (4.6 mm x 150 mm, ki 7-£& 3um) (¥
— LA = AR
BEH - (A)Z maR/L LA Z 7 —L (70/30)
(B)Z v kL L[ A & ) —/L (90/10)
WFNBR 1% b Y =F LT I AR
AR : 10 L
HE ;1.0 mL/min
ZOMOSZMET, 2.2.1 & FEE
221 ((2) HHHSLEARFOSEHE
717 I : L-column2 ODS (10 mm x 250 mm, ki F£¢5um) (ft
W MBI TR )
B : (AK/TE =k UL (80/20)
(B)20 mM v AERkERETR (pH 6.9) /7 =K VUL
(80/20)
AR - 10pL
7R @ 3.5 mL/min
ZOfDOSEM T 2.2.1 &Rk
221(3) 7EEH

VRN : L-column2 ODS (10 mm x 250 mm, H7{£% 5 um)
(b E AT FER A )

bESULE 120 MM D ABERERETR (pH 6.9) /[T h=R~U L
(80/20)

FEAR . 100pL

Vit : 3.5 mL/min

7573 araly#—: FRC10A (EESEUETTHR)
S5~V ;5,000 pV
ZOMOSEME, 2.2.1 L FEE.

222 7)) TEBBFNSIIER
EE : Nicolet iS50 FT-IR (Thermo Fisher Scientific £1:5)
fitigs : DTGS KBr

HE#PE : 4000 — 400 cm'?
SyfiFRE :4cm?
ALY

EVE KBr FL— RE

2.3 EEAZE
2.3.1 HPLC BAIE&HD®E
23.1(1) lE#H 5 LEROBEEOEET

2-FMA K 5-MeO-MIPT £ £414) 1 mg & 27 & 1R /L AR 1
mL (VAR S S A ERRE E L, 221 WOIORTEHET
HPLC DOREZATV, 3B RAFZ2 B EhFE 2 Mt L7z,
23.1(2) H#H S LERAFOBEEOERT

2-FMA } U 5-MeO-MIPT K 1 mg & U AFBREEIR & 7
T h=FULORAIRIK QREH 80 :20) #9 1 mL IZIEfRSH7-
Wik RERRE S L, 221 @QITRTEEET HPLC ORIEZ4T
vy, SrBER BAT R B A MR LT,
2.3.2 HPLCIZ&k 39 EuFEE!
232(1) mHaEHORER

2-FMA } Y 2-MAPB N1 5 mg % W AFEIRETRE 7 & b
= MU LORAEK (BEE 80 : 20) £ 200 pL (SHfE S B 7=,
F72,5-MeO-MIPT )5 mg % =4 / — /L] 200 pL IZVAfF S 7.
TNHOEIREREG L, Y AMEEIRE 77 =NV L OIRGEE
W (RAH80:20) THREMNImL &L, FLE20.20 ym DT 4L
X —THi LT AR & EHRE S Lz
2.3.2(2) HPLCIZ& B0 EER

2.3.2 (1) TR U720 AaE 2 2.2.1 3)IC 44T HPLC @
HEZ 5 TV, FWEO Y — 7 1RSSR L 7z,
233 SFWLIBERL SO

232 QTHBMULIERREWEZ LICZAT7T72Aa~BL, 1
mol/L KEEbF MU o AEIREIMAFB T A AV EE L. ZnE
NOWRIEE SR~ L, ~FH 8 15-30mL 2% T, /K
— TR Z 3ET o7, A~F U@ AN L, fafn
RHAK) 15mL C 3 [EIFEE Lok, Filg) N U v ATHAL A
L7z, AIRICHALKRREE M TR L, WUEARIC XV REE R
BT bz cERThAGBHRESEZ.
234 IRDAE

2.3.3 Tz AR 2 BEBE 1B L, AR 2 mLICVE iR SH7-.
1mollL KEEfbF MU U AR EMACoT VA IEE L, 7o
AVAK 2 mL 2N TR L, K—27 aafr A Gtz
Tofz. ZauaRVAEESEL, FEErT U o A THK LR
REPRMEL, 222 27T T IR OUEETTo 7.
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3.1 HPLC BlIEEHD®KET

2.3.1 THIE L7ZBRO N E N OIRFFIFRE K OB % Table 1
WRT. 221 (2) B)DSEMFTHIE L72HEIZ 2-FMA & 5-MeO-
MIPT OoyEfEN e BIFT2 o 7=, RIS T 2-MAPB #lIE L7 &
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2%, 2-FMA }(}5-MeO-MIPT & Bi7e AR 2R L7z, %%

Bt s v~ s 7T L% Fig. 2 75 Fig. 4 £ TITRT.

Table 1 Retention time and resolution under each condition

Measurement Retention time (min) .
" Resolution
condition 2-FMA 5-MeO-MIPT
22.1(1) (A) 2.272 2.248 0.1
22.1(1)(B) 2.548 2.892 1.6
22.1(2) (A) 3.905 4.540 0.4
2.2.1(2) (B) 9.172 14.497 9.4

Fig. 2 Chromatogram of 2-FMA under the condition 2.2.1 (2) (B)

Fig. 3 Chromatogram of 5-MeO-MIPT under the condition 2.2.1 (2) (B)

Fig. 4 Chromatogram of 2-MAPB under the condition 2.2.1 (2) (B)

3.2 HPLCIZK A7 ERERY IR DAIE

232 QTHELEREIO s v~ 87T A% Fig. 512, 234 T
B7E U 72 &3O FRIMEIL A2 b V% Z N EH Fig. 6 225 Fig.
8 ETITRT. TNHHRIMBNANRY MUY, ZNEIUERESR D
FIMRUL A7 bV SRS 5 2 & 2R Uiz, 72 iotEiEinig,
WO H DO TET D VS T T aa kv Az Ly
FHH L, dEEEREE L2 b o2HE L.

Fig.5 Chromatogram of the mixture (a:2-FMA, b:5-MeO-MIPT, c:2-
MAPB)
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AHFETITREEY 3WE (1- -7 r4dnr7z=)1) N-AF
N asR2-T IV (2-FMA), N-A YV 7 EJL-5- X h ¥ T -N- A
F R Y7 H I (5-MeO-MIPT) KV 1- (R 75 2-2-1)L)
N-AF L7 rs802-7 22 (2-MAPB)) DIRAMICHOWTHHT
FEOHRFEITo7o. TORE, 3WHEIZOWT HPLCIZL Y4y
BT A Z LN TE, &BIL, 797y aval s Z—%(H75
TETHRERIT A Z LN TE L. ke, SEERLSWE %
IRICEVFRETDHZENTE .

X B

1) PERTHEE, HTIRE, M, LsEE o BB ATETE, 55, 65 (2015)
2) AnATEIN, RPEMZE, LHERI, SEMIETS, wERATER - BB RIHTETHR, 58, 99 (2018)



82

R T ONLE RV R 2 A9 2 Sy OB ITIE O

Fig. 6 IR spectrum of 2-FMA (upper: after preparative purification, lower: standard substance)

Fig. 7

IR spectrum of 5-MeO-MIPT (upper: after preparative purification, lower: standard substance)
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IR spectrum of 2-MAPB (upper: after preparative purification, lower: standard substance)
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