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— ~ Acetaminophen Serum Level Determination in All Self Poisoned
Patients ?

— ~ Application of LC/MS/MS to the Analysis of
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9 ~ Forensic Intoxication with Clobazam:HPLC/DAD/MSD
Analysis.
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Mgk 1 ACETAMINOPHEN SERUM LEVEL DETERMINATION

IN ALL SELF POISONED PATIENTS ?
M. Lhermitte @, M. Mathieu @, R. Grenot &, F, Klinzig @, N, Houdret ® and D. Mathieu @

(1) Laboratoire de Toxicologie; (2) Centre antipoison and (3) Urgences Respiratoires et Réanimation Médicale, Hopital Calmette. Avenue du Professeur J. Leclercq
59037 Lille Cedex, France. e-mail : mthermitte@chru-lille.fr

. . MATERIAL : FPIA test from Abbott
Aims : Acetaminophen (paracetamol) :

+ Important seurce of poisoning SUBJECTS

+ Even in acute overdose, it does not cause early neurological or other warning signs -

of toxicity. If administred early after ingestion, N-acetylcysteine has been shown to * Included period : march to november 2002
be efficient to prevent acetaminophen toxicity * Determination of acetaminoph

for 440 patients in two groups :

- guided group : 270 patients with clinical abnormalities or intake of
« In the U.S.A, recommendation has been issued that acetaminophen level lesional xenobiotics after clinical interview.

determination has to be performed in every self poisoned patient

« Antidotal treatment is based on acetaminophen leve!l determination.

- systematic group : 170 patients with voluntary xenobiotic ingestion

« Statistical analysis : x-2 or impaired t-test, according to variable type
(statistical significance set at 0.05)

+ Our study aims were to determine the validity of this recommendation in France

RESULTS
A LA SR Y] e ———————
Included patients : 440
I
Distribution of patients (440) by sex and age [@ unknown intake : 369 |
A s 2130 -40 - 51
ge(vears) 1520 31 41-50 40 | >60 positive tests : negative tests : posl negative fests :
4 56 15 l 3 336
Men v 6 63 4 1 2
‘Women 40 65 58 20 15 17 l

no hepatic risk : 56
Number of

————
® | 13 | @ a1 26 19 antidote : 41 [ antidote:10 |
patients

hepatic risk :2 | | no hepatic risk : 31
antidote : 0 antidote: 1

Hepaticrisk and treatment by antidote (Nacetyl cysteine) as  function of dinical Interview

Distribution of patients in guided group (270) by age

Age (years) 1520 | 2130 | 3140 | 41-50 | S1-60 >60 known intake : 42 unknown intake : 228
Men H 45 4 21 7 2 -
’ positive tests © negative teats _l negative tests © ’ pouitive tests ©
34 8 2 ' 21
Women 2 42 36 32 9 8 —
patients — ]
no hepaticrisk : 34 antidote : 4 hepatic risk : 2 0o hepatcrisk : 19
antidote : 25 antidote : 0 antidote : 0
Hepatic risk and treatment by antidote (Nacety! cysteine) as & result of dimical lnterview
Distribution of patients in systematic group (170) by age Indluded patients : 170
"
| 1
Aesoaro | 1530 | 2130 | 310 | o | 5140 | seo | (o sz |
b ]
Men 4 24 2 20 4 o |
posltive tests : | negative tests : | posttive tests - | [ negative tests - |
Women 18 23 22 18 6 9 2 L 7 12 129
Number of 22 47 44 38 10 9
patients

nohepaticrisk: 22 | | antidote:6 | [ no hepaticrisk : 12
-
antidote : 16 antidote : 1
Poslive tests : 89 Hepatic risk and treatment by antidote (Nacetyl cysteine) In the systematic group

negative dinical interviews : 33

Cases with po risk : 31 antidote
treatment : 1
e
Posttive dinical Interviews : 86 hepatic rsk: 2
’ antidote treatment : 0
i ; L
['Slbunknown SID<4:14 | [4<SID<S8:15 8<SID<12:11
norisk: 7 no risk : 14 norsk:1s no risk : 11
antidote : 5 antidote : 14

antidole:2 antidote : 11
POSITIVE ACETAMINOPIIEN TESTS
SID = supposed ingested dose
nsk = hepatic risk

CONCLUSIONS

« Clinical interview has an unacceptable error rate to predict
acetaminophen ingestion

no risk: 9  Although systematic acetaminophen determination is 2 too large
antidote: 9 recommendation, it has to be done in all self-poisoned patients when
clinical abnormality and/or injurious compound is present
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FORENSIC INTOXICATION WITH CLOBAZAM: HPLC/DAD/MSD

ANALYSIS
P. Proenca, H.M. Teixeira, J. Pinheiro, E.P. Marques, D.N. Vieira

Institute of Legal Medici

Coimbra, PORTUGAL

Faculty of Medicine, University of Coimbrs, Largo du $é Nova, 3000-213 Coimbra, Portugal

INTRODUCTION

Clobazam (Castillium®, Urbanif®) is a new effective antiepileptic drug with most varicties of
seizures and epilepsies for both short-term and long-term treatment [2,3], the first 1,5-
benzodiazepine having nitrogen atoms in the 1 and 5 positions of the heterocyclic ring, whose
chenucul structure was dengned to glve it a different pharmacological profile from that of 1,4-

CASE REPORT

A 49-ycar-old caucasian female was found dead by her husband, at home, lying on the floor of
the bathroom. The forensic pathologist was called to perform a scene examination and to
verify the time of death. Traces of vomit with no suggestive smell and diarrhoea were present.
Many different drugs were found ia her bed fob p

She had been und: i iatri for a

[4).This b is often used as an anxiolytic, and in the
of epilepsy, being considered as a very safe lml nuly fatal drug, Several methods for the
determination of clobazam have been hes remain
extremely useful for & first rapid s Ithough gas is much more
sensitive and specific, it requues ivatizati d and th labile b diazepil
are not suitable to this tech As high-perf liquid ct b

(HPLC) and more recenty, the coupling of HPLC wnh mass spectrometry (MSD) provides a
useful and rugged technique for the analysis of benzodiazepines.

‘The authors present a fatal case with clobazam and an HPLC/DAD/MSD with electrospray
method to detect, confirm and quantify this benzodiazepine in post-mortem samples.

and 8

long time and also had a chronic alcoholism history. Autopsy was s performed three days after
death in the Forensic Pathology Service of Coimbra’s Delegation of the National Institute of
Legal Medicine. At autopsy, external examination showed rash, eye congestion, abrasions on
the right lower ity and ech on the abd upper and lower extremities. The
internal examination revealed visceral congestion signs, hepatic steatosis and part of a blister
in the stomach. Mlcmcnplc fi mlmgl showed focus of pneumonia, bronchits and
bronchiolitis, with & 1 h and focal mild pulmonary edema. Kidneys
presented chronic tubular nephritis.

Samples of blood, stomach, liver and kidney were taken for toxicological analysis.

MATERIALS AND METHODS

Chemicals

Clob: and (internal - Sigma-Aldrich

All solvents were analytical or HPLC grade -Merck

Water was purified by 2 Milli-Q system

Instrumentation (Fig.2)

Waters 2695 Alliance System and a Symmetry® C18 column (2.1mm i.d. x 150mm, 3.5 ym). A
methanol/water mobile phase gradient at a flow rate of 0.250 ml/min. The separation was
performed at 25°C. The injection volume was 5 ul.

Fig. 2. HPLC/DAD/MSD system.

Fig. 1. Metabolic pathways for clobazam.

Waters 996 photodiode array detector (DAD) operated in the 210-400 am, 1.2 nm
UV absorbance at 254 nm.

Waters ZQ 2000 single q pole mass sp with an el ization (ESI)
performed in positive mode. Full-scan spectra were recorded from m/: 180-380. The mass
spectra were represented by centroid mode.

Quantitation employed the selected ion-recording mode (SIR) using the most abuandant
characteristic ion, m/z 301, and the fragment ion, m/z 259, for confirmation (Table 1).
Sample preparation

Post-mortem samples (1ml/1g) were spiked with clobazam at the desired concentrations and
with 20 pl prazepam ( 100 ug/ml). 0.5 m! of carbonate buffer (50mM) was added.

‘Two liquid-liquid extractions were performed, one with 6 ml n-hexane:ethyl acetate (7:3, v/v)

DISCUSSION

Ions selected, LOD and LOQ and linearity range of clobazam in blood samples are shown in
Table 1, Calibration curves were lincar from 0.01 to 10 ug/ml with a * of 0.9988. LOD was 1
ng/m! and LOQ was 10 ng/mL.

Calcul; fficiencies for 2t 0.05, 0.1, 1, 2md5pg/m!w:m76‘/-, 88%,

and the other with 6 ml n-hexano:2-propanol (99:1, v/v). Sup were to
dryness under a slow stream of nitrogen, at 40°C. The dried extracts were xecunnmmd with
250 pl methanol and an aliquot (5 pl) was injected into HPLC/DAD/MSD system.

97%, 92% and 9%, resp 1y (Table 2). Intra-day and i of variation
(CV) values were determined by replicate analyses (n=5) of blnod sample aliquots. The
method proved 1o be precise for clobazam, both in terms of intra-day and inter-day analysis,
with coefficients of variation less than 10%.

R ding the validating data, the p is selective and reproducible. The

RESULTS - .

. «av
Table 1- lons selected, LOD and LOQ and i - o
linearity range of clobazam in blood samples
e tom ol L grah | Ty R TR e e e e
i cone rabnge
Quniain Cokemien 100, R
™ an ' e ame 2
-y -y $/N<s ot v
f oot
o
Table 2- Validation data of recovery and -
precision for clobazam S e e e

Comentasontovel  Recovery (4) laweday  Intendey
ox/m) cvey  cvey

Fig. 2. Positive ESI mass spectrum of
clobazam: cone voltage of 40 V and 60 V.

- " “ .

.
“ - s - .

' . n . s

: u 3 - .

. » I 38 . —

Table 3- Results of toxicological analysis of our
report fatal case

developed method was applicd to the fatal case presented here.

The toxicological analysis of our report fatal case showed clobazam concentrations of 3.9
ug/ml in blood, 1.1 ug/g in stomach, 2.4 pg/g in liver and 5.3 pg/g in kidney. Blood alcohol
analysis gave a negative result. No other drugs were found in post-mortem samples.

Quantitation employed the selected ion-recording mode (SIR) using the most abundant
characteristic ion, m/z 301, and the fragment mn, m/z 259, for confirmation. The
fragmentation voltage from 20 V to 70 V was also i g ‘The abund of molecul;
ion [M+H]* for this benzodiazepine decreased with higher fragmentation voltages (up of 40
V) and the characteristic ions appeared. Results of positive electrospray ionization mass
spectrum of clobazam with a cone voltage of 40 V aud 60 V, obtained after injection of
extracted blood samples, are shown in Fig. 2. The main ically active
desmethylclobazam was also detected (Fig. 3).

The blood concentration of clobazam in the fatal case, was 3.9 ug/mf, which is higher than
the therapeutic level (0.1 - 0.4 ug/mi). Clobazam was also detected in othes organs, which
could reveal an and/or pe P once authors
have published material relating to the ph of pe drug redi ion, but
few have assessed if benzodiazepines in general undergo post-mortem redistribution.

BLOOD  STOMACH  LIVER KIDNEY owm  mw W6 LR DR
3 1 10 . "
cuomaa Lz 7 we o Fig. 3. Positive ESI mass spectrum of

cone vohage of 65 V.

CONCLUSIONS

The studied parameters and results achieved allow us to use this methodology in the
lytical d of clob in p samples with a major confidence and

REFERENCES

{1] C. Remy, Clobazam in treatment of epilepsy: a review of the literature, Epilepeia, 35 (19%4) 88-91.

2] H. jima, A profile of clobazam (Mystan), a new antiepileptic drug, Nippon
Yakurigaku Zasshi, 118 (2001) 117-122. (http:/ /e biopsychiatry.com/clobazam.himl)

[3] H. Kuch, Clobazam: chemical aspects of the 1,4 and 1,5 ines, Br. J. Clin. P1 7
suppt 1 (1979) 175-21S.

liability.
Despite of the scene the p: iatri di of the victim and the autopsy
findings, it was definitely the toxicological results that helped concluding that this
benzodiazepine was responsible for the death, probably by respiratory depression. Indeed, it
is 1mpomn( to nouce that the therapeutic index of the benzodiazepines mortality rate

wuh isoning due to b alone is very low. Comphcnﬂn' poisoning,
pi ion and p ia is frequent, as actually p d in our case, where
" ia b hitis and hiolitis were di d
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binding mechanism in human hair.

Objectives of the study
The overall aims and objectives of this study are:

* To determine whether or not amphetamine binds to

melanin.

« If binding does occur, blnllyulhcbmdnadah
using the resulting
plot.

b RS

mmmupmnyotmmumm
melanin.

Methodology
mmmmwwmmm
method of the of
drug as the d i wu

Melanin was and

mnpuupvmpmw To 4mi aliquots
of amphetamine solution (0.939 mg/mi), 20ul of
melanin solution (0.3mg/mi) was added. Incubation
was carried out at room temperature for 45 minutes
with constant mixing using a rocker. The interaction
of amphetamine and melanin was monitored using a
Genuysevv UVMs spectrophotometer. A blank
was prepared at each step using the same
concentration of melanin that was present in each
sample. Similarly, positive controls were prepared at
«each step replacing melanin from sample with buffer
to confirm that the decrease in absorbance of the
drug is due to binding and not due to dilution only.

Analysns of binding data

determine the classes of binding sites,
and the binding
capacity of melanin, the binding was analysed by the
method of Scatchard ef.al.,(1949). As the molecular
weight and the structure of melanin is still not clear,
the number of binding sites can not be calculated
directly as an integer. Instead, the ratio of the
number of ymoles of drug bound and the dry weight
of melanin in pg is considered.

Binding in Human Hair

Anglia Polytechnic University
Cambridge, UK

NG, i 08 2

Lata Gautam, Karen Scott, Michael Cole
Department of Forensic Science and Chemistry

In- vitro Investigation of Amphetamine to Synthetic Melanin
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S N Amphetamine
D%gt‘
FEig. 1 Structure of the of : (@) DHI (5,6-Di
(5,6-Di (c) DHICA (5,6-Dil

Structure of Amphetamine (d)

Fig, 2 Structure of melanin polymer -

muvvmpmmwmmamuhommma-rpm
region of amphetamine
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Discussion
Figures 3 and 4 show the changes in the spectrum
amphetamine

towards ). The latter may be due

tommmanmmammm

acd ‘of melanin 0in

pepﬁdo bond formation. The detection of several

oony and melanin by

Claffey and Ruth (2001) gives additional support to
this view.

An example Scatchard piot from the binding data is
shown In Figure 5. The cunvilinearity of the plot
indicates that more than one binding site is present.

amphetamine
the affinity of binding to additional sites.

This experiment was carried out at physiological pH
at which amphetamine exists as a cation. Melanin on
the other hand is a polymer containing several states
of units. It

many
acid groups in addition to phenolic and quinoid

" groups and therefore will exist as an anion at

pﬂmmmamm\e
under these conditions is ﬂmﬁﬁwoﬂm
Steric

conditions at the binding sites mium result in the
acid group being differentially available for
the binding (Larsson et. al., 1978).

memdmh
mm&ondmm(ma) This indicates that

Van Der Waal's
mmnﬁchdolemddofmluﬁnnmm

Conclusion
Armutanimblndsbmeluinwwoo

yields a plot with
mﬂwmymﬂmnumundm sites
and negative co-operativity.
*The and iati and the
binding capacity are y being
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Introduction Development of the Method

Solid-phase d ynamic e xtraction (SPDE) has been introduced Pre Incubation Time® fmss] | 500 | A 6890 GC with a 5973 MSD
by Chromtech (ldstein/Germany) and has been successfully Syringe Temp C] ) (Agilent) equipped with a CTC
applied for the forensic analysis of amphetamines in hair Tncubation Temp ¥ Ci ] Combi PAL autosampler was used
samples using a CTC/PAL headspace sampler coupled to a Agistor Speed - ol 3pn ] to perform the analysis.

GC/MS quadrupole instrument [1]. T L . o
Gamma-hydroxybutyric acid (GHB) has been abused as party Ao@“ o ime [m:ss] | 0:30 | Starting wﬂh a PAL-autosampler
drug (“Liquid Ecstasy”) and as a rape drug in cases of sexual Agftator. Offt Time Im:ss) | 005 | method  written by ~Chromtech
assault. GHB can be detected in urine and serum either by Sample-Fenetration [mm] | 28| (ldstein, Germany) the parameters
precipitation or by fiquid/liquid extraction (LLE) and subsequent Extraction- Strokes® 50| signed with * were modified step
silylation [2] - or by conversion to gamma-butyrolactone (GBL), Extraction-Fill-Speed® Us] | 200 | by step to optimize the extraction of
LLE and headspace-GC analysis [3] or HS-SPME/GC-MS [4]. Bxtraction-Geot Speed” | /5] | 7o0 | CBL.

GHB and GBL are volatile and evaporation can occur during Desorption-Gas -\blume WLl | 1008 | Preconditioning of needle was used
solvent evaporation steps. SPDE like SPME offers the Injector-Penetration [mm] 46 prior to injection of next sample (10
possibility to extract GBL directly from urine after acidic Pre-Desorption-Time Im:ss] | 0:10 | min, 180°C) to avoid carry-over of
lactonisation of GHB. Desorption-Flow-Speed ulss) 25 analyte from preceding sample.

[1] F. Musshoff, D. W. Lachenmaier, L. Kroener, B. Madea. Table 1.: optimized SPDE parameters

A d head: lid-phase dy ic extraction for the determination of . .

amphetamines and synthetic designer drugs in hair samples. GC-Parameters: Column:

J. Chrom. A 958, 2002, 231-238 - . . Optima -3, 0.25 ym 30 m * 0.25 mm
[2] A. G. Verstraete, E. Van de Velde, P. De Pacpe, M. T. Rosseel. m!t.'al cclurqn te_mp.. 35 _C (I\/Fl)achere -Na el u[)(jren Germany)
Proc. 37th TIAFT Triennial Meeting, Krakow; T. Lech (Ed.), Inst. of Forensic 'T“'“a' "°: time: . 35"1'2 it to 80°C y-Nagel, Y
Res. Publishers, Krakow, 2000, 195-201. emperature ramp 1: min to : .

ualisners, Rrakow, Temperature ramp 2: 40 °*C/min to 250 °C SPDE-Syringe:

[3] M. A. LeBeau, M. A. Montgomery, M.L Miller, S. G. Burmeister. N - h
Analysis of Biofluids for Gamma-Hydroxybutyrate (GHB) and Gamma- Final hold time: 1 min PDMS/AC, 50 pm x 56 mm (2.5 mL)

B L (GBL) by Head GC-FID and GC-MS.
J. Anal. Toxicol. 24, 2000, 421-428.

[4) C. Merckel, V. Auwirter, D. Simmert, F. Pragst: GHB: Bestimmung durch . . .
HS-SPME/GC-MS und Fallbeispicle. Toxichem + Krimtech 70/2, 2003, 93-98. Calibration Curve (U rin e)
C H OH Urine was spiked with GHB (10 - 200 pg/mL). lon ratio
2 86/92 was used for quantification. lon ratios 42/44 and

Expe"mental 56/60 were used as qualifiers.
1 mL urine was spiked with GHB and hexadeuterated Ds-GHB
and treated with 0.15 mL sulfuric acid (98 %) in a 20 mL
headspace vial for 5 min at 20 °C. 2 g Na,SO, were added and
the vial was placed into the autosampler tray.

The sample extraction by SPDE and subsequent injection was

C‘ Linear Range: 10 pg/mL — 200 pg/mL
fully automated by the CTC/PAL-autosampler. A SPDE-syringe C H 2

H2 LLOQ: 10 pg/mL

LOD: <2 pg/mL
(detection of endogenous GHB-levels possible)

with internally coated canula (polydimethylsiloxane/activated lon 86/92
charcoal, Chromtech/ldstein, Germany) was used for dynamic 25
headspace extraction using 50 pumping-cycles at a viat OOH
temperature of 60 °C. Desorption was performed splitless with 20 ,
helium at 250 °C, SIM-mode was used for the detection of R®=09901
GBL and D,-GBL (m/z 42/44, 56/60, 86/92 amu). s 18
- 24 <
SPDE Technique .
(3 ;
50 strokes T Ix 0 i i i i ‘ i

00 250 500 750 1000 1250 1500 1750 2000

Headspace syringe in 200uL/s
heated syringe adapter

(60°C) \

concentration [pg/mL}

25ul/s

Results and Conclusions
HS-SPDE-GC/MS - similar to HS-SPME-GC/MS - offers a
time and labour-saving possibility for the analysis of urine
samples for the illegal party and rape drug GHB without
derivatisation, without liquid-liquid extraction and without
injection port contamination due to the headspace SPDE-
technique. The method has been applied for cases of
intoxication with GHB (urine-GHB concentrations: 145, 189,
335 and 557 pg/mL, respectively). The SPDE-technique is a

Heating Oven
(60°C) with
magnetic stirrer

SPDE - needle
septum

1mL urine
+D,GHB promising method for screening of body fluids for volatile
+H,S0, ImL S/SL- compounds. Furthermore, the same SPDE-headspace
+Na SO He Injector technique has been used for detection of trichloroethanot
! (250°C) (metabolite of chloral hydrate) and propofol in subtherapeutic

concentrations in blood in scan-mode.
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Rapid and Convenient Preparative Method of
Phenothiazines Sulfoxides and N-oxides of Tricyclic
Antidepressants by Hydrogen Peroxide
on Titanosilicate Catalyst

Akira Ogamo and Mariko Fukumoto
School of Pharmaceutical Sciences, Kitasato University,
Tokyo, JAPAN

We are trying to establish chemical method for preparation of drug
metabolites important for forensic toxicology in order to use as
analytical standards.

The major metabolites of antipsychotic phenothiazines are each
sulfoxide together with ring hydroxylated form. N-oxjde of
tertiary amino cyclic antidepressants is minor metabolite, but
useful for identification as it keeps original structure.

We selected titanosilicate as effective catalyst of hydrogen
peroxide to obtain oxide from those two drug groups effectively.
Titanosilicate has been used as oxidative catalyst in the field of
chemical industry. We used TS-1 as available titanosilicates.

Flow chart of this study

Small scale reaction (0.5mL) ]
To determine the best conditions for oxide formation

Drugs: 0.1 mmol / 0.5mt
Temp. & time: at 60°C for one hour with stirring

Scale up to 20-times

[Prcparativc scale reaction (10 mL) I

To obtain crystals of phanothiazine sulfoxides
and N-oxide of tertiary amino cyclic antidepressants
Purity: HPLC, Identification: Mass and 'H- "'C-NMR spectrometry.

[ Conclusions | ¢

1. The pair of hydrogen peroxide and titanosilicate was found
to be efficient oxidative reagents to get phenothiazine
sulfoxide and N-oxide of tertiary amino cyclic
antidepressant,

. Based on the optimum conditions of small scale reaction,
the method consisted of preparative scale one hour reaction
followed by extraction and crystallization was established.
This method was completed within one or two days.

. The purity of each obtained crystal of oxides was analyzed
by HPLC, and especially tricyclic antidepressants N-oxide
was found to be pure samples.

~N

w

Methods Preparation of phenothiazine sulfoxides

Reaction a1 60T for one hour with stirring,

Additions 0.5 mL scale reaction 10 mL scale reaction

Phenothiazines (1 M in Buf) 1004 L(0.1 mmal) 2 mmol (added directly)*
Acetate buffer (0.2M, pH3.0) 30uL 76 mL
Hi0:2 (30% aq. solution) 204 L (0.198 mmal)* 4002 L (3.95 mmol)*

Titanosilicate (TS-1) Smg 100 mg

*For detail, please refer the Table of Result
After reaction
1) Adjusted 10 pH 10.0, and extracted with chloroform.
2) [Small scale reaction HPLC analysis of extract
Crystallization of sulfoxide from extract.

Results Small scale reaction b

from P
Antipsychotic Formey caiio (%)
phznp’:’:nzjnﬁ o e v itos Other Unreacted N
(100umol) o e Product Drug oul

Aliphatic anuno type
Chiorpromazine HCl 20 251 924 L1 0.2 93.7
Promazine HCl 20 244 98.4 11 0.1 9.6
Promechazine HQ 20 244 94.4 14 0.1 95.9
Piperidine base pe
Propericiazine 15 260 874 45 05 924
Piperazine base type
Fuuphenazine HC 0w 8 20 03 9%.1
Trifluoperazine HCY 15 247 873 28 1.7 918
Perphenaninc 20 299 86.2 1.6 1.3 892
Prochlorperszine” 20 29 88.1 4.1 0.1 929

* Dimaleate salt was converted o free type.
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Propertics of obtaincd crystals of sulfoxides
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Preparation of N-oxide of tertiary amino cyclic antidepressants
Reaction a1 60°C for one hour with stirring,

Additions 0.5 mL scale reaction 10 mL scale reaction

Antidepressant (1 M in MeOH } 1002 L (0.1 mmol) 2 mmol (added direcily)*

Carbonate buffer (1.0 M, pH10.5) 360u L 7.2mL

H202 (30% aq. solution} 40 1 L (0.395 mmoh* 8004 L (7.9 mmoh)*

Titanositicate (TS-1) 10mg 200 mg.

“For detail, please refer Table of Results
After reaction
Small scale reaction
Preparative scale reaction

HPLC analysis of chloroform extract

Crystallization of N-oxide from extract.

Result Small scale reaction q

Formation of N -oxide from tertiary amino cyclic antidepressants

(o

Preparative scale reaction

Properties of obtained crystals of antidepressant N -oxides

s

N ampesiion of Crystak of urlly of eryst
T oot T e MR S A o Ao
ormed ratio T
Cyelic 30% Hi01 2 mmet, anvy
antidepressants [ N-oxide 0';'"( U“;“““" Total pmprsmie LT, " Ay e
produc rug
3 et s1n.e
Imipramine HCI 40 93.2 ] 0.6 93.8 Comermht gm0 wany PO
Clomipramine HC 40 93.8 0 0.7 94.5 Ambctstne 2709 sun 0
Amitriptyline HCl 40 95.7 0 L0 96.7 T eicassclic ansiteares s
Mianserin HC1 100 9.1 6.5 0.1 99.3 Mianserin  (ITT e wawy Do

Measured wavelength: 215 nm.

Structure of
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Structure of tertiary amino cyclic

antipsychotic
phenothiazines HC.,
GH,
)
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