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The Analysis of Psychotropic Substances by High Performance
Liquid Chromatography (HPLC) and High Performance
Liquid Chromatography Mass Spectometry (HPLC MS) (No.2)

Takeshi AKIEDA* and Susumu INOMA*
*Central Customs Laboratory, Ministry of Finance
531 Iwase, Matsudo shi, Chiba ken, 271 Japan

High performance liquid chromatography (HPLC) and high performance liquid chromatography

mass spectrometry (HPLC MS) assay for the identifiction and quantification of psycotropic
substances (benzodiazepines and barbiturates) has been developed.

Protonated molecular ions M1 + of benzodiazepines in positive ion mode and deprotonated
molecularions M1  of barbiturates in negative ion mode were observed with few fragmentation
by air pressure chemical ionozation mass spectrometry (APCI MS).

Acetonitrile water trifluoroacetic acid (300 : 700 : 1) and acetonitrile water (30 : 70) as the
eluents was useful for the identification and quantification of benzodiazepines and barbiturates
respectivly.

The relationships between the respective structure of benzodiazepines and barbiturates and their
retention time (Rt) in HPLC was recognized.
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Fig.15 High performance liquid chromatogram (HPLC) of barbiturates
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HPLC HPLC-MS
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HPLC

Table 1

HPLC-MS

Rt values of benzodiazepines in benzodiazepines

English name

Mol. formula

M.W.

HPLC!

HPLC?

HPLC?

HPLC®

HPLC®

HPLC!

HPLC?

Bromazepam
Inrazepam
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Table 2 Rt values of benzodiazepines in HPLC and functional groups of them

34 1995

1 2 3 Ry R: | Rs R,
Oxazepam —0 5.131 19.24 | 14.40 | H H | OH Cl
Clorazepic acid —O | 6.68| 30.30| 5.19|H |# |0 |cl
Nitrazepan  —O| 14.32| 20.51| 6.67|H |H |H  |NOy
Bromazepan  —O | 3.81| 9.09| 3.1 |H |eN|H |Br
Clonazepam - of wio| 1mae| el |ci|w N
Lorazepam - O| w79 2030 19.80 |6 |cion |c1
Ethyl Loflazepat--O | 17.36| 80.14| 76.46 |H |F |COsE|CL
Diazepam —A| 7.32| 56.08| 8.9 |cHs |H |H |cl
Prazepam A | 12.24 | 183.18 | 38.08 |CuHy |H |H  |cL
Nimetazepam  --A | 4.58| 32.43| 12.38 | CH, |H |H | Nos
Lormetazepam - Al 52| 3771 | 3627 ey el |on |l
Fludiazepam - Al 5.9 u838| 23.82|ch, |F |H |l
Flurazepam - Al vel| Ther| 7o [ end|F | Ho a1
Flunitrazepam A | b4.18| 20.50| 23.23 |cHs |F |H | NO»
1 2 3 R R2 | Rs | Ry | Rs

Haloxazolam —V 7.73 ] 56.08 3.26 | H FH |Br|H
Cloxazolam —v | o] 37.e8| su2|n  fci|® |cilE
Oxazolam —v | 1010015 | 3.3 |H [H |cl]cH
Oxazolam — | 1287|819 | 363 |H |H |H [c1cHs
Midazolam ~{]| 6.65| m.03| 7.2|chs |F |H |c1|
Triazolam we{] | w6 | 19.20 | 1giou|chs |ci|H |cr|
Estazolam e | wmn| 2zo2n| 93w W |[H |c|
Alprazolam ~J| 85| 19.2u| 1028 |cHs |H |H |c1|

Col. : INERTSIL ODS-2, 0.46¢ X 150mm

Rate : 1ml/min

Elu. : 1) MeOH:H,0=70:30 2) CH3CN:H,0=30:70

3) CH3CN:H,0:TFA=300:700:1
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HPLC HPLC-MS 2
Table 3 Rt values of barbitutates in HPLC
English name Mol. formula | M.W.|HPLC? | HPLC® | HPLC* | HPLC® | HPLC® | HPLCT | HPLC® REIEE
Barbital C sHi2N205 1841 2.30f 2.m 3.98] 2.35 2.66f 3.79] 3.8 EU§3 - 7
'Allobarbltal B ConuNzOs 208 '-“2 32- 306 5814 2145 ”.-3 10- ""5 80- ”"5 83. - 2 - 4 0
-Phenobarbltal C12H12N203 82 “"2.39. 326 660 250 —.“3 314 ”“7.1&14- W’?.Jw. -Ellﬁ 3 - l
Cyclobarbital | CisHieN0s | 236| 2.80| 3.62| 9.M0| 2.75| 3.62| 8.95| 8.94|4-2-44
Methylphenobarbi | CisHiNeOs | 246| 25| L.05| 12.20| 2.95| u.85| 17.07| 17.00[ 42— 1
-Amobar-bltal C1 IstN203 226 “‘-2.59. 'MM 38' “.16.?3- m2 80- m-u.38. mw 83. "'m 87- %— 2- 9
Pentobarbital | CiiHisN;Os | 226| 2.64| u.08| 16.23| 3.00| b4.38| 14.26| 1h.27|BE3 - 2
Secobarbital | CiHisNe0s | 238| 20| 5.00| 22.02| 3.05| 4.5 19.88| 19.9%2|&-2- 1
HPLC 1)INERTSIL ODS-2, O.46mm¢ X 250mm, MeOH:H,0=T0:30
2)INERTSIL ODS-2, O0.u46mm¢ X 150mm, MeCH:H,0=90:10
3)INERTSIL ODS-2, O.4bmm¢ X 150mm, MeOH:H,0=70:30
L)INERTSIL ODS-2, O.u46mm¢ X 150mm, MeOH:H,0=50:50
5)INERTSIL ODS-2, O.46mm¢ X 150mm, CH3;CN:H,0=70:30
6)INERTSIL ODS-2, O.46mm¢ X 150mm, CH:CN:H,0=50:50
7)INERTSIL ODS-2, O0.46mme X 150mm, CH:CN:H,0=30:70
8)INERTSIL ODS-2, O.46mm¢ X 150mm, CH3CN:H,0:TFA=300:700:1
Table 4 Rt values of barbiturates in HPLC and functional groups of them
B B % 1 2 3 R+ { R: | Rs
Barbital —O 3.98 3.79 3.80 1 H CoHs | CoHs
Allobarbital ~—Q | 5.84| 5.80| 5.83|H | CsHs | CsHs
Phenobarbital —(O | 6.60| 7.4 | 7.4u|H | CoHs | CeHs
Cyclobarbital --A| 9.40| 8.96| 8.94|H | CoHs | CeHy
Pentobarbital - ]| 16.23| 14.26 | 14.27|H | CHs | CsHiy |
Amobarbital ]| 16.23| 14.83| 14.87 |H | CoHs | CsHiy
Methylphenobarbi—<> | 12.20 | 17.07 | 17.00 | CH; | CoHs | CeHs
‘Secobarbital - ]| 22.02| 19.88| 19.92 |H | CsHs | CsHy:
Col. : INERTSIL ODS-2, L4.6¢ X 150mm
Rate : 1ml/min
Elu. : (O MeOH:H,0=50:50

(@) CH;CN:H,0=30:70
®3) CHsCN:H,0:TFA=300:700:1
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Table 5 The correlation equations of benzodiazepines

Substances Correlatiom equation 4
Cloxazepam Y = 2795986 X + 3066.8 0.9999
Midazolam Y = 2560986 X - 93.5 0.9999
Clotiazepam Y = 2967367 X + 329.4 0.9999
Oxazepam Y = 2879320 X - 317.3 0.9999
Flunitrazepam Y = 2700645 X - 578.0 0.9999
Ethyl loflazepate Y = 2200451 X - 318.4 0.9999
Bromazepam Y = 2657745 X - 600.8 0.9999
Chlorazepic acid Y = 1622883 X - 25.6 0.9999
Medazepam Y = 4350533 X - 1875.2 0.9999
Alprazolam Y = 1292672 X - 1004.2 0.9999
Lorazepam Y = 1857833 X + 673.5 0.9999
Lormetazepam Y = 1808417 X + 253.1 0.9999
Oxazolam Y = 2786882 X + 625.5 0.9999
Nitrazepam Y = 2981466 X + 181.0 0.9999
Diazepam Y = 3020084 X + 185.8 0.9999
Nimetazepam Y = 2632212 X + 287.1 0.9999
Clonazepam Y = 2415366 X - 13.5 0.9999
Prazepam Y = 2450782 X - 174.8 0.9999
Haloxazepam Y = 3362681 X - 975.9 0.9999
Chlordiazepoxide Y = 5088854 X -15uL1.4 0.9990
Flurazepam Y = 1806977 X - 132.8 0.9999
Estazolam Y = 1653244 X - 79.4 0.9999
Triazolam Y = 1385428 X - 104.7 0.9999
Fludiazepam Y = 2749108 X -  30.1 0.9999

Y : Peak area

X : Concentration of benzodiazepines(mg/ml)

7 : Correlation coefficient
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HPLC

HPLC-MS

Table 6 The correlation equations of barbiturates

Substances Correlatuion equation 7
Secobarbital Y = 1431172 x - U396.4 .9997
Methyl phenobarbital | Y = 2366171 X - 9987.1 .9997
Amobarbital Y = 1509304 X - 4720.3 .9998
Pentobarbital Y = 1318530 X - 2746.6 .9997
Cyclobarbital Y = 1469641 X - 5266.3 .9998
Phenobarbital Y = 2809487 X - 6116.7 .9997
Allobarbital Y = 1823151 X - 3801.1 .9997
Barbital Y = 1869826 X - U4690.5 .9999

Y : Peak area
X : Concentration of barbiturates(mg/ml)

Y

: Correlation coefficient




