BBt TR 5 5T 5 85

BERRRAKIOT RIS TI2E

MR R, R PE

BARILT 7 VDI FEMEERD LB

, ek B, ik g, fEE THEH

Separation of methorphan enantiomers by superecritical fluid chromatography

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

Methorphan has two optical isomers whose physiological functions are different. Levomethorphan is regulated as an

illegal drug, while dextromethorphan is not regulated. Therefore, discriminating between them is very important. In this

study, we examined a rapid analysis for separating the enantiomers of methorphan using supercritical fluid chromatography

(SFC). When amine additives were dissolved in the co-solvent, levo- and dextro-methorphans were separated from

racemethorphan by SFC and detected with both a photodiode array detector and a mass spectrometer.
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Fig. 1 Chemical structures of methorphan
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Table 1 Measurement parameters of SFC (not containing additives)

M;t(l)l'od Mobile phase (B) (A):(B) Column lzrt:)l\;vmr?;f Back(]]; :)ssure
1 80:20 CELI 2.0 2,000
2 90:10 CELI 2.0 2,000
3 60:40 CEL2 1.5 2,000
4 MeOH 65:35 CEL2 1.5 2,000
5 70:30 CEL2 1.5 2,000
6 80:20 CEL2 3.0 2,000
7 60:40  AMY1 1.5 2,000
8 60:40 CEL2 1.5 2,000
9 Me(:)hi :. ?CN 70:30 CEL2 2.0 2,000
10 . 80:20 CEL2 2.0 2,000
11 MeOH : 2-PrOH  92:18 CEL1 2.0 2,000
12 =1:1 70:30 CEL2 2.0 2,000
13 90:10 CEL1 3.0 2,000
14 EtOH 60:40 CEL2 1.5 2,000
15 90:10 CEL2 2.0 2,000
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Table2 Measurement parameters of SFC (containing additives)
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Fig. 2 Total ion chromatogram of methorphan (a) synthesized methorphan (b)

standard dextromethorphan

(a) Synthesized methorphan
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M;t(l)l'od Mobile phase (B) (A):(B) Column friq(;qvjnrl?rtg preSS}Jre
(psi)
(EtOH : 2-PrOH : ACN  gradient
16 =1:1:1) 973~ AMY1 1.2 3,200
+20 mM AmAc 40:60
j7  (MeOH:2-PrOH=1:1) %jg?ﬁ CELI 12 3200
+0.2 % TFA 4060
g (BOH:ACN=1:1) g;(:i;eft CEL2 12 3200
+0.2 % TFA 4060
radient
19 (30132??;;13” Dan AMYL 12 3200
’ 40:60
20 90:10 AMY1 2.5 2,000
21 94:6 AMYI1 2.5 2,000
22 90:10 CEL1 2.5 2,000
MeOH +0.01 % TEA
23 96 : 4 CEL1 2.5 2,000
24 75:25 CEL2 2.2 2,000
25 81:19 CEL2 24 2,000
26 90:10 AMY1 2.5 2,000
27 94:6 AMYI1 2.5 2,000
28 MeOH + 0.1 % TEA 90:10 CELI1 2.5 2,000
29 96 : 4 CEL1 2.5 2,000
30 81:19 CEL2 24 2,000
31 90:10 AMYI1 2.5 2,000
32 94:6 AMYI1 2.5 2,000
33 90:10 CELI 2.5 2,000
MeOH + 0.2 % TEA
34 96 : 4 CEL1 2.5 2,000
35 75:25 CEL2 22 2,000
36 81:19 CEL2 24 2,000
37 90:10 AMY1 2.5 2,000
38 94:6 AMYI1 2.5 2,000
39 MeOH + 0.3 % TEA 90:10 CELI1 2.5 2,000
40 96 : 4 CEL1 2.5 2,000
41 81:19 CEL2 24 2,000
42 90:10 AMY1 2.2 2,000
43 (MeOH:ACN=1:1) 90:10 CELI 2.4 2,000
44 +0.2 % TEA 75:25 CEL2 2.2 2,000
45 65:35 CEL2 2.0 2,000

150 180 210 240 270

2.3 SEARLITFUDER

TEAMT 7 OERIE, WS Y OREESEBIZL TTo
7. BREMIOREERIL, 221 OFET GCMS IZE VIToT-.
2.4 SFC ZRAWV=A LT 7 D ORZEMEDHEEHOBRET
ARLIETEA MV 7 B HWTSFCIZL D, SeFRMAERT
HDHTXAIBA T 7 LRA NV 7 OB E

SFC DORBEHH~DIRNA| DU HERLZ OFEEE, 71 T L, Wik,
BENMEB)OFEIE K LR A 2 Tt L=

(b) Standard dextromethorphan

150 214
174

30 60 90 120

Fig. 3 EI/MS spectrum of methorphan at 9.9 min.
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Fig. 4 SFC-MS chromatograms (m/z = 272) of (a) Synthesized methorphan and
(b) standard dextromethorphan under the conditions of, column CEL2;
column temperature 40 °C; back pressure 2000 psi; mobile phase: CO2:
0.2% TEA in MeOH (75%: 25%).

(a) Retention time 3.0 min
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Fig. 5 UV spectra of synthesized methorphan. (a) Retention time 3.0 min and (b)
Retention time 3.3 min.
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Table 3 Comparison of retention time of dextromethorphan and levomethorphan
(compatible with Table 2 Method No.)

Method retention time (min)

No. dextromethorphan levomethorphan
20 2.1 23
21 5.0 5.6
22 1.4 1.6
23 5.3 5.9
24 34 39
25 52 5.7
26 1.9 2.1
27 4.5 5.0
28 1.3 1.5
29 4.5 5.0
30 4.8 5.2
31 1.8 23
32 42 4.8
33 1.2 1.4
34 42 4.6
35 3.0 33
36 45 4.8
37 1.9 2.0
38 43 4.8
39 1.3 1.4
40 43 48
41 4.7 5.0
42 32 3.6
43 1.7 1.8
44 4.7 44
45 24 23

Table 4 The measurement method of the best separation of levomethorphan and
dextromethorphan in this research
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Fig. 6 SFC-MS chromatograms (m/z = 272) of synthesized methorphan under
the conditions of, column AMY1, mobile phase: CO2: 0.2% TEA in
MeOH/ACN (50/50, v/v) (90% : 10%).
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