1 Ifyou have issues viewing or accessing this file contact us at NCJRS.gov.

-~ C . . k1

Cp s mi!
Ol - Z2b~3}p




DlVISION OF NARCOTIC DRUGS
Vienna :

BULLETIN
ON
NARCOTICS

Volume XXXVIi, No. 1
January—March 1984

Special issue on the role of narcotics laboratories
in combating the illicit drug traffic

119790~
119794

U.S. Department of Justice
National Institute of Justice

This document has been reproduced exactly as received from the
person or organization originating it. Points of view or opinions stated
in this document are those of the authors and do not necessarily

represent the official position or policies of the National Institute of
Justice.

Permission to reproduce this copyrighted material has been
granted by

United Nations
(New York)
to the National Criminal Justice Reference Service (NCJRS).

Further reproduction outside of the NCJRS system requires permis-
sion of the copyright owner.

UNITED NATIONS
New York, 1984




CONTENTS

Editor’snote .......oviiiii i P, 1

Role played by narcotics laboratories in the campaign against drug
abuse and drug trafficking: a view from a developing country

by Juan Carlos Garcia Ferndndez . ................c..c.... 3

A review of laboratory methods for the analysis of opiates and diluents
in illicit drug traffic

by V. Navaratnam and Hoe Kek Fei. . . ‘ \Q‘\O\O ......... 15
Commerce in drugs and chemicals and the detection of clandestine
laboratories
by G.R. Haislip. ...................... ‘ \C”C” ........ 25

The work of the Drugs Intelligence Laboratory, Home Office Forensic
Science Service

by I J. HUMPRFEYS .. .ottt e it eiiiesnnannns 33

Leuckart-specific impurities in amphetamine and methamphetamine
seized in Norway

by M. Lambrechts and K. E. Rasmussen .. ... ‘ Mj On’ L 47

Benzoyltropeine, an unusual substance in street heroin sam;iles,[
by F. Mari, E. Bertol and M. Tosti ............ J q qg 59

The activities of the Narcotics Laboratory Section of the Division of
Narcotic Drugs in supporting national laboratories _

by the United Nations Secretariat ........... PR § R

vit




Benzoyltropeine, an unusual substance
in street heroin samples

F. MARI, Professor of Toxicological Chemistry, E. BERTOL, and
M. TOSTI '
Forensic Medicine Department, University of Florence, Florence, Italy

ABSTRACT

Benzoyltropeine, an isomer of tropacocaine, was found in samples of
heroin seized in Florence in 1981. Since there were no analytical data on
benzoyltropeine, it was difficult to differentiate this substance from
tropacocaine. In an effort to make the differentiation easier, the authors
tried out various techniques and found thin-layer chromatography and
high-resolution gas chromatography to be the most snitable for this
purpose. A specific identification of isomers of these substances was
obtained by wusing nuclear magnetic resonance and gas
chromatography/mass spectrometry techniques.

Introduction

While analysing illicit heroin seizures in 1981 in Florence, an unusual
substance, benzoyltropeine, was found for the first time [1]. With the
exception of one report by the Mid-Atlantic Regional Laboratory of the
Drug Enforcement Administration, United States of America, [2], the
authors could not find any reported information on the presence of this
substance in seized heroin.

Benzoyltropeine is an isomer of tropacocaine (benzoylpseudotropeine),
the two substances differing only in the orientation of the groups on position
3 (figure I). Tropacocaine is a local anaesthetic. Benzoyltropeine also
produces a mydriatic action. Differentiating between the two substances
might be difficult because. there are no available analytical data on
benzoyltropeine. This paper reports the analytical data obtained when
trying to differentiate these two substances using the following techniques:
“thin-layer chromatography (TLC), gas chromatography (GC), high-
resolution gas chromatography (HRGC), nuclear magnetic resonance
(NMC) and gas chromatography/mass spectrometry (GC/MS). This paper
also describes a procedure that uses TLC, GC and HRGC to detect

benzoyltropeine and tropacocaine in samples of seized heroin containing

other drugs as well,
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Figure |
Structures of tropacocaine and benzoyltropeine

Methods used
Thin-layer chromatography (TLC)

Substances under investigation (100 mg/dl): 10 mg of benzoyltropeine,
tropacocaine, heroin, cocaine, procaine and lidocaine (as the free base) were
each dissolved in 10 ml of ethanol.

Reference substances (100 mg/dl): 10 mg of morphine, phenmetrazine,
methaqualone, strychnine, ethylmorphine (as the free base) and aminophe-
nazone were each dissolved in 10ml of ethanol.

Aliquots of all substances under investigation were spotted (10 ul) on
each of two silica-gel precoated plates (Merck). On one plate, 10 pl of the
morphine, phenmetrazine, methaqualone and aminophenazone reference
solutions were also spotted. On the other plate 10l of the strychnine,
ethylmorphine, phenmetrazine and methaqualone reference solutions were
spotted. The developing solvents were:

System I. Acetone-toluene-ethanol-concentrated ammonium hy-
droxide (45:45:7:3) for the first plate.

' System II. Methanol-concentrated ammonium hydroxide (100:1.5)
for the second plate.

After a 10.0cm developmeént, both plates were dried and sprayed with
iodoplatinate reagent (0.25 g of platinic chloride and 5 g of potassium iodide
dissolved in water and diluted to 100 ml).

This TLC procedure was repeated five times using the reference
compounds. An average Ry value was found for each compound. These
averages were used as the abscissas of the reference curves that were
subsequently generated. For each analysis, the R, values of the developed
reference compounds were used as ordinates and a reference curve was
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plotted using the average Ry values described above as the abscissas. These
reference curves were then used to determine the corrected Ry value of the
analytes in question. For each of these analytes on a given plate, its R, was
used as the ordinate to locate a corresponding abscissa value which was
designated as the corrected R,value for that analyte. Five separate analyses
of mixtures of analytes and reference compounds were made in each system
[3]. The resulting corrected R, values were statistically evaluated (table 1).

Table 1
Corrected R, values” in the two developing solvents
Substance Solvent system I Solvent system II
Benzoyltropeine 40.8 +1.25 33.61+£0.45
Tropacocaine 60.3 +1.79 55.5+0.77
Heroin 56.14+1.25 59.6 +:0.28
Procaine 65.9 +0.94 76.2+0.48
Cocaine 89.3 +1.25 82.0 +0.53
Lidocaine 84.74+1.30 88.8 £0.48

a Average for five values < the standard deviation.

Gas chromatography (GC)

The retention index (I,) values of benzoyltropeine, tropacocaine,
heroin, cocaine, procaine and lidocaine were determined on a Carlo Erba
series 4200 gas chromatograph, equipped with a flame ionization detector.
The glass columns (2m x 3mm ID) were packed with:

System I. 2% SE-30 on Anakrom ABS 90 —100 mesh.

System II. 2% XE-60 (one part) +2% OV-17 (two parts) on
Chromosorb W 80 —100 mesh.

Oven temperatures were 220° and 260° C for system I, 210° and 250°C
for system II. Detector and injector temperatures were 300°C for both
systems. The nitrogen flow rate was 50 ml/min.

Substances under investigation (10mg/dl): 10 mg of benzoyltropeine,
tropacocaine, heroin, cocaine, procaine and lidocaine (as the free base) were
each dissolved in 100ml of ethanol.

Hydrocarbon reference solutions (10 mg/dl): 10mg of four hydrocar-
bons (chains of 20, 22, 24 and 26) were each dissolved in 100 ml of ethanol).

The substances under investigation were tested on each of the two GC
systems at the two different temperatures by injecting 1 ul of each solution
mixed within the syringe with 1pl of each of two hydrocarbon reference
solutions. The respective retention times were used to calculate the retention
index I, as described by Kovats [4]. The results are shown in table2.
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, Table 2
- Retention index values obtained by using the two gas chromatography (GC) systems
. GC System I GC-System IT

Oven temperature (°C) Oven temperature (°C)
Substance 220 250 210 250
Lidocaine 1900 1850 266 2139
Benzoyltropeine 1968 1930 2240 2304
Tropacocaine 1974 1940 2253 2313
Procaine 2029 2000 2393 2452
Cocaine 2200 2235 2565 2643
Heroin 2607 2643 - 3219

High-resolution gas chromatography ( HRGC)

Mixture of substances under investigation (10 mg/dl): 10mg of ben-
zoyltropeine, tropacocaine, heroin, cocaine, procaine, lidocaine (as the free
base) and caffeine were all dissolved in 100ml of ethanol.

An aliquot of 1 pl of the mixture solution was injected into a Carlo Erba
series 4160 chromatograph equipped with a capillary glass column
(25m x 0.4mm ID) and a flame ionization detector. The stationary phase
was SE-52. The hydrogen flow rate was 3.5 ml/min. Programmed tempera-
tures were: initial 180° C (2 min), final 270° C (2 min). Detector and injector
temperatures were 320° C. (See figure 11.)

Nuclear magnetic resonance (NMR)

The proton NMR spectra of benzoyltropeine and tropacocaine were
recorded at 30°C on a Varian CFT 20 operating at 80 MHz. The samples
were dissolved in CDCl; (about 0.1 mol/l). Tetramethylsilane was added as
an internal standard. (See figure I11.)

Gas chromatography[mass spectrometry (GC[MS)

The benzoyltropeine and tropacocaine were analyzed on a LKB series
2091 apparatus. The glass column (2 m % 3 mm ID) was packed with 3%, SE-
30 on Chromosorb W 100 — 120 mesh. Temperatures of the oven, ion source
and separator were 220°, 250° and 230° C respectively. The electron energy
was 20eV.
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High-resolution gas chromatogram of substances under investigation
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Figure Iil
“The proton nuclear magnetic resonance spectra of tropacocaine and benzoyltropeine

Reference solutions (10mg/dl): 10mg of benzoyltropeine and tropa-
cocaine were each dissolved in 100 ml of ethanol. 1 —2 pl of each solution
were injected into the column under the conditions described above.

~ The complete mass spectra of both substances is shown in figure IV.
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Mass spectra of benzoyltropeine and tropacocaine

Results and discussion

The corrected mobility data in TLC of benzoyltropeine and tropa-
cocaine in comparison with heroin, cocaine, procaine and lidocaine (table 1)
indicate that benzoyltropeine is easily differentiated from tropacocaine with
both solvent systems. The GC results (table 2) indicate that the substances
examined can be differentiated under the described conditions, but the
benzoyltropeine and tropacocaine indices are so similar that their differen-
tiation by GC presents some difficulty, On the other hand, HRGC analysis
gives a good separation of both isomers and of all other drugs tested
(figure IT). ' '
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A further means of differentiating benzoyltropeine from tropacocaine
is given by NMR measurement. The proton NMR spectra of both
substances are similar except for the signal assigned to the H on position 3,
which is a quintet (J=9Hz) centred at 5.37 ppm downfield from tetra-
methylsilane for tropacocaine and a triplet (J =4.5 Hz) centred at 5.47 ppm
for benzoyltropeine (see figure IIT). This difference has been ascribed to the
respective equatorial or axial orientations of that H in benzoyltropeine and
tropacocaine.

The complete mass spectra for benzoyltropeine and tropacocaine given
in figure IV differ in the relative abundance of fragments of mass number
m/e 82 and 83. A greater abundance of m/e 83 is indicative of benzoyl-
tropeine in our system.

Conclusions

The TLC and HRGC methods, as applied in our study, were found to
be the most suitable techniques for differentiating benzoyltropeine from
tropacocaine. The MMR and GC/MS spectra of benzoyltropeins and
tropacocaine showed particular differences in the structure of the two
isomers and a good specific identification might be obtained with these
techniques. '

The positive differentiation of benzoyltropeine from tropacocaine and
from other substances commonly present in street heroin samples is possible,
using the analytical systems described above. This is important because
benzoyltropeine has been found frequently in recent seizures of heroin in
Italy. This heroin was mainly destined for the international illicit drug
traffic, particularly for the market in North America.
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