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Characteristics And Features Of The Expert Research
On «-Bromovalerophenone (2-bromo-1- phenylpentan-1-one)

Abstarct. The research paper discusses methods of expert research
on objects containing -bromovalerophenone. Recently, there has been
an increase in the facts of detection of places of unregulated (illegal)
manufacture of PVP psychotropic substance with the seizure of large amount
of initial reagents for its synthesis. One of these substances, which is used
for the synthesis of PVP as well as pentedrone psychotropic substance,
is -bromovalerophenone. Identification of -bromovalerophenone by
methods of qualitative color reactions, thin-layer chromatography (TLC),
gas chromatography with mass-selective detection (GC-MS), molecular
spectroscopy in the ultraviolet region of the spectrum, and also by X-ray
fluorescence spectral analysis (XRF) is outlined.

Key words: -bromovalerophenone, synthetic cathinones, qualitative
chemical reactions, thin-layer chromatography, gas chromatography,
chroma-mass spectrometry, forensic examination.

Viacheslav Pasichnyk

Research Problem Formulation. Recently, structural derivatives of
cathinone which are increasingly common among objects of forensic
examination have become widely distributed at the market for illegal sale
of drugs in Ukraine. Mephedrone (4-MMC, 4-methylmethcathinone),
methylone (3,4-methylenedioxy-N-methylcathinone), PVP
( -pyrrolidinopentiophenone), MDPV  (3,4-methylenedioxypyrovaleron),
butylone (b-keto MBDB), pentedrone ( -methylaminovalerophenone) are the
most common and studied synthetic cathinones.

Analysis of Essential Researches and Publications. As a rule, chemical
synthesis of cathinones is a simple, two-phase process. At the first stage, the
synthesis of -bromoketone takes place, followed by nucleophilic substitution
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CARACTERISTIQUES ET
PARTICULARITES D’UNE
ETUDE D’EXPERTS SUR L'a-
BROMOVALEROPHENONE
(2-bromo-1-phénylpentan-1-one)

Larticle traite des méthodes
de recherche experte
d'objets  contenant de  la-

bromovalérophénone. Récemment,
il y a eu une augmentation de la
détection des lieux de production
non réglementée (illégale) de la
substance psychotrope PVP avec
I'extraction d'un grand nombre de
réactifs de départ pour sa synthese.
La-bromovalérophénone est l'une
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with a relevant amine, with formation of the cathinone free base, which can
further be converted into a number of salts'.

One of such substances that is used for the synthesis of especially
dangerous psychotropic substances which circulation is prohibited (a-PVP
and pentedrone) is -bromovalerophenone.

There are several ways of synthesizing -bromovalerophenone, which
take place within one stage?. One of these ways is photochemical reaction of
-halogenation of carbonyl compounds. Another method of synthesis is the
reaction of valerophenone with copper bromide (II).

In conformity with the List of Narcotic Drugs, Psychotropic Substances
and Precursors approved by Resolution of the Cabinet of Ministers of Ukraine
No. 770 dated May 6, 2000, Table I, List No. 2, a-bromovalerophenone
is classified as a particularly dangerous psychotropic substance which
circulation is prohibited?.

However, in literary sources available on the Internet, there is no reference
to the facts of human consumption of this substance. Instead, there is
evidence that this substance poses a significant damage to a human, since
when it evaporates, highly toxic vapors are released possessing strong
lachrymatory and irritating properties®.

a-Bromovalerophenone is widely available for purchase on the Internet.
Many suppliers from countries in Asia (especially China), some countries in
Europe and North America offer to purchase 2-bromo-1-phenylpentan-1-one
both in small (from 0.100 g to 1 g) and in large (up to 5 tons) quantities. The
declared purity of the compound is about 98%.

In view of its easy availability, it can be assumed that illegal import of
-bromovalerophenone into the territory of Ukraine takes place for further
synthesis of certain substances of the cathinone series. Due to chemical
structure, this substance can be used for the synthesis of particularly
dangerous psychotropic substances which circulation is prohibited: -PVP or
pentedrone.

In literary sources®, 2-bromovalerophenone is mentioned as a precursor
that was seized during raids on laboratories for production of a-PVP and
pentedrone®. This information is supported by the report from the World
Health Organization’, in which relevant synthesis schemes of the specified
psychotropic substances are provided.

General characteristics and main physical and chemical properties of
a-bromovalerophenone. -Bromovalerophenone is an organic substance that
is a aromatic ketone derivative. It is used in the pharmaceutical industry for
production of medicines having calming effect on the nervous system. It is
also used in the perfumery industry as a component of some flavorants. It is
primary raw material for creation of substances that slow down the speed of
chemical reactions (inhibitors).

! Rekomenduyemyye metody identifikatsii i analiza sinteticheskikh katinonov v iz"yatykh

materialakh ST/NAR/49, Organizatsiya Ob"yedinennykh Natsiy, N'yu-York, 2016.

Sungsu Cho, Bong Ser Park, Substituent Effect in Photochemistry of Carbonyl Compounds:
o-Halovalerophenones Bull. Korean Chem. Soc. 2004, Vol. 25, Ne 1[in English].

3Perelik narkotychnykh zasobiv, psykhotropnykh rechovyn i prekursoriv, zatverdzhenyy
Postanovoyu Kabinetu Ministriv Ukrayiny Ne 770 vid 06.05.2000 [in Ukrainian].

*  «UKR-Khimiya» 2-Bromvalerofenon (a-bromvalerofenon, 2-bromfenilbutilketon) URL: https://
ukr-him.pp.ua/product/1910154-bromvalerofenon-alfa-bromvalerofenon.html

International narcotics control board, Precursors and chemicals frequently used in the illicit
manufacture 2017 / TECHNICAL_REPORTS- 200k - 2018.02.07 [in English].

Maheux CR, Copeland CR (January 2012). “Chemical analysis of two new designer drugs:
buphedrone and pentedrone”. Drug Testing and Analysis. 4 (1): 17-23. [in English].

1-Phenyl-2-(pyrrolidin-1-yl) pentan-1- one (a-PVP) Critical Review Report, Agenda item 5.3,
World Health Organization Expert Committee on Drug Dependence, Thirty-seventh Meeting
Geneva, 16-20 November 2015 [in English]; Pentedrone Critical Review Report, Agenda item
4.6, World Health Organization Expert Committee on Drug Dependence, Thirty-eighth Meeting
Geneva, 14-18 November 2016 [in English].

Archives of Criminology and Forensic Sciences Ne 2 (6). 2022



Characteristics And Features Of The Expert Research
On a-Bromovalerophenone (2-bromo-1- phenylpentan-1-one)

Synonyms:
O 2-bromovalerophenone,
2-bromo-phenyl-butyl-
CH; ketone.
Chemical name: 2-bromo-
1-phenylpentan-1-one.
Molecular formula:
C11H13BrO.
Molecular mass: 241,12.
CAS number: 49851-31-2

Br

Figurel. Structural formula of -bromovalerophenone

o-Bromvalerophenone is an extremely toxic and physiologically dangerous
substance.

Physical and chemical properties: transparent colorless or pale yellow oily
liquid, density: 1.31 g/cm?; boiling point: 282.267°C (at a pressure of up to 1
atm); fire point: 42.5 °C, refractive index: 1.5418.

The substance is a hydrophobic compound, insoluble in water, but soluble
in most organic solvents such as methanol, isopropanol, hexane, ethyl acetate,
dichloromethane and acetone.

Research aim. The paper aims to develop an optimal research scheme that
would enable to reliably identify the -bromovalerophenone substance with
further determination of its quantitative content, applying the set of approaches
tested in practice and physicochemical methods.

Main Content Presentation.

Research materials and methods. The research was carried out during
2020-2022 on the basis of the laboratory of the Materials, Substances and
Products Research Department (MSPRD) of the Cherkasy Research Expert
Forensic Center of the Ministry of Internal Affairs of Ukraine. Identification of
a-bromovalerophenone includes research by the following methods:

qualitative analytical reactions;

X-ray fluorescence spectral analysis;

thin layer chromatography;

gas chromatography with mass selective detection;

molecular spectroscopy in the ultraviolet region of the spectrum;

gas chromatography with flame ionization detection.

Qualitative analytical reactions. In terms of chemical composition,
-bromovalerophenone contains carbonyl (keto-) group in its composition,
belonging to the class of bromoketones, and therefore shows chemical properties
that are characteristic of ketones.

Carbonyl compounds may be identified by reaction with
2.4-dinitrophenylhydrazine (2.4-DNPH). Almost all aldehydes and ketones form

solid colored (yellow or orange-red) 2.4-dinitrophenylhydrazines®.
Figure 2. The scheme of reaction of 2,4-dinitrophenylhydrazine with carbonyl group
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8 «UKR-Khimiya» 2-Bromvalerofenon (a-bromvalerofenon, 2-bromfenilbutilketon) URL: https:/ /ukr-
him.pp.ua/product/1910154-bromvalerofenon-alfa-bromvalerofenon.html

Karp’yak, V.V, Martyak R.L. Yakisnyy ta kil’kisnyy analiz orhanichnykh spoluk. L'vivs'kyy
natsional'nyy universytet im. I. Franka. Metodychnyy posibnyk dlya studentiv khimichnoho
fakul'tetu. L'viv.: 2018 106 s [in Ukrainian].
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de ces substances, qui est utilisée
pour la synthése de PVP, ainsi
que la substance psychotrope
pentedrone. Lidentification de
I'a-bromovalérophénone par les
méthodes de réactions colorées
qualitatives, chromatographie
sur couche mince (TLC),
chromatographie en  phase
gazeuse avec un détecteur
sélectif de masse (GC-MS),
spectroscopie moléculaire
dans la région ultraviolette
du spectre, ainsi que par la
méthode d’analyse spectrale de
fluorescence X (XRF) est décrite.

Mots clés :
a-bromovalérophénone,
cathinones synthétiques,
réactions chimiques
qualitatives, chromatographie
sur couche mince,
chromatographie en  phase
gazeuse couplée a la
spectrométrie de masse, examen
judiciaire.
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CHARACTERISTICS

AND FEATURES OF THE
EXPERT RESEARCH ON
A-Bromovalerophenone
(2-Bromo-1- Phenylpentan-1-
One)

The research paper discThe
article discusses the
methods of expert research
on  objects  containing
a-bromovalerophenone  in
their composition. Recently,
there has been an increase
in the facts of detection
of places of unregulated
(illegal) manufacture of the
PVP psychotropic substance
with the seizure of a large
number of initial reagents
for its synthesis. One of these
substances, which is used
for the synthesis of PVD, as
well as the psychotropic
substance pentedrone, is
a-bromovalerophenone.
Identification of
a-bromovalerophenone
by methods of qualitative
color reactions, thin layer
chromatography (TLC),
gas chromatography with
a mass selective detection
(GC-MS), molecular
spectroscopy in the
ultraviolet region of the
spectrum, and also by
X-ray fluorescence spectral
analysis (XRF), is outlined.

https//archive-criminology.com.ua/index.php/journal



The availability of
a-bromovalerophenone, both
through purchases on the Internet
and through the use of simple
synthesis schemes carried out in
one or several stages, every year
increases the chance of finding this
substance in forensic examination
objects.

The process of
qualitative identification of
a-bromovalerophenone in  the
objects of study includes:

- preliminary study by the
method of qualitative analytical
reactions and X-ray fluorescence
analysis;

- research by thin
chromatography (TLC);

- research by instrumental
methods, in particular  gas
chromatography  with mass
selective  detection  (GC-MS),
spectroscopy in the ultraviolet
region of the spectrum and gas
chromatography = with  flame
ionization detection (GC-FID).

Quantitative determination
of the content and mass of
a-bromovalerophenone in  the
objects of study is carried out
by GC-MS or GC-FID methods,
using a calibration curve or an
external standard method without
constructing a calibration curve.

The conditions of the methods
and operating modes of the devices
given in the article have sufficient
sensitivity and selectivity and
allow accurately determining
a-bromovalerophenone in  the
composition of objects of study.

It should be noted that the
specified list of tools, methods
and methodologies of research
is not exhaustive. The forensic
expert should be guided by the
availability of relevant literature
and appropriate analytical

layer

equipment while research. In
accordance with this, one or
another method of studying

substances should be used. These
methods are subject to mandatory
verification before laboratory use.

The obtained research results
allow recommending this
technique for implementation in
forensic expert practice.

Key words:
a-bromovalerophenone,
synthetic cathinones, qualitative

chemical reactions, thin-
layer chromatography, gas
chromatography, chroma-
mass spectrometry, forensic
examination.
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Reagent. Dissolving 2,4-dinitrophenylhydrazine in 60 cm of 85%
phosphoric acid by heating on water bath. The solution is diluted with 40 cm3
of 95% ethanol and must be filtered. The resulting solution is stable during
long-term storage.

Performing reaction. We add 3 cm? of the reagent to 1-2 drops of studied
solution dissolved in 2 cm?® of 95% ethanol (methanol, methyl cellosolve,
dimethylformamide (but not in any case acetone!). The mixture is vigorously
stirred, if a precipitate does not immediately form, leave for another 15
minutes. In the course of reaction, a yellow as well as orange-red precipitate
may be formed (depending on reaction conditions).

The mentioned reaction shows the existence of a carbonyl (aldehyde or
ketone) group in studied substance. The reaction is not specific.

Halogen determination. The Beilstein test. A qualitative method for
determination of halogens (excluding fluorine) in a sample, which is based
on the formation of volatile copper halides coloring colorless flame in green.
Due to its simplicity, it is widely used for rapid analysis of organic halogen
compounds.

Performing reaction. Dip heated copper wire into sample substance and
introduce into the colorless flame of spirit lamp. The blue-green coloration of
alcohol (colorless) flame indicates the presence of chlorine or bromine in the
composition, and the green color: iodine.

X-ray fluorescence analysis (XRF). In order to determine the presence of
halogens in the molecule of substance, it is possible to carry out research on
the method of X-ray fluorescence spectral analysis. The liquid is placed in a
special cuvette (pay particular attention to safety precautions when working
with acrid substances and respiratory tract irritants!). The research was
conducted with the use of energy dispersive X-ray fluorescence spectrometer
SERP-01 of ElvaX-L modification or similar, under the following conditions:

primary radiation Ti;

voltage at the anode of the tube 45 KkV;

tube current 40 pA;

range of analyzed elements from 12Mg to 92d;
filming time 60 sec.

The decoding of the spectra and calculation of the relative quantitative
elemental composition by the method of fundamental parameters are
performed with the help of the device software.

As a result of conducted research, it was established that studied liquid
contains bromine.

Research using the method of thin layer ascending chromatography
(TLC). To perform research, weighed sample is dissolved in methanol (or
any other organic solvent) in the ratio of about 1:100. Obtained solution
as well as standard sample solution are placed near the starting line of the
chromatographic plate.

Chromatography was carried out within the following systems: xylene;
petroleum ether (fraction 80-110 °C) - diethyl ether (4:1); octane - benzene
(5:1). Approximate values of ratio of fronts (Rf) on Merck TLC Silica gel 60
F254 plates are presented in Table 1.

The given values may vary depending on environmental conditions,
batches of reagents, chromatographic plates, volume of chromatographic
bath, and other factors.

Archives of Criminology and Forensic Sciences Ne 2 (6). 2022
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Table 1

Approxiamte values of Rf on Merck TLC Silica gel 60 F,_, plates

System of solvents

Rf value for -bromovalerophenone

Xylene 0.62
petroleum ether - diethyl ether 0.50
octane - benzene 0.31

After lifting the start line of solvent to the finish line, plates were taken out

from chambers, dried at room temperature or in a stream of warm air until the
solvents smell completely disappeared.

Visualization of obtained results: 1. detection in the UV region of the

spectrum (254 and 312 nm); 2. spraying with Dragendorff’s!® reagent;
3. spraying with the 2,4-DNPH reagent as well as separating qualitative
analytical reactions indicated above.

Liquid-gas chromatography with mass selective detection (GC-MS). For

qualitative determination of -bromovalerophenone by gas chromatography
with mass selective detection, you must dissolve weighed sample (liquid) in
methanol in a ratio of about 1:100. The obtained sample was studied under
the following conditions (the screening method):

Gas chromatograph

Agilent Technologies (6890N

model)
Sample injection mode with flow split
Split of carrier gas flow 20:1
Sample size 1 mcl

Temperature program of
chromatograph thermostat

100 ©C (keep for 3 min.), heated at
109C/min. to 300 °C (keep for 10 min.)

Carrier gas Helium
Flow of carrier gas through column 1.2 ml/min.
Supply of carrier gas Continuous

Column

J&EW, HP-5MS, Cat. N® 19091S-433

Length, diameter, thickness of
coating

30.0m * 0.250 mm * 0.25 pm

Mass selective detector (MSD)

Agilent Technologies (Model: 5975B
inert MSD)

MSD mode of operation

on total ion current (SCAN)
scanning range of 35 to 450 amu

Delay for solution yield 3.00 min.
Quadrupole temperature 150eC
lonization source temperature 230 eC
Injector temperature 250 eC
Interface temperature 280 eC

When using other devices

(from other manufacturing companies),

operating conditions may differ depending on mass detector settings, the
type of column used, etc.
Identification of substances is carried out by the retention time of
substance and by its mass spectrum.

Shymanovs'kyy S.O., Mashkin V.T., Zamoshets' O.P., Semenova L.V. Doslidzhennya narkotykiv,
poshyrenykh na terytoriyi Ukrayiny: Metodychni rekomendatsiyi. Kyyiv: MVS Ukrayiny, 1997

[in Ukrainian]
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EIGENSCHAFTEN UND
MERKMALE EINER
EXPERTENSTUDIE ZU
A-Bromovalerophenon (2-Bromo-
1-Phenylpentan-1-One)

Der Artikel diskutiert
die Methoden der
Expertenuntersuchung
von Objekten, die
a-Bromovalerophenon in  ihrer
Zusammensetzung enthalten.
In jiingster Zeit ist die Zahl

der Aufdeckungen von Orten
der  unregulierten  (illegalen)
Herstellung  der  psychotropen
Substanz PVP mit der
Beschlagnahme  einer  grofien
Anzahl von Ausgangsreagenzien
fir ihre Synthese gestiegen.
Eine dieser Substanzen, die
neben der psychotropen
Substanz ~ Pentedron fiir  die
Synthese von PVP verwendet
wird, ist a-Bromovalerophenon.
Beschriebene Identifikation
a-Bromovalerophenon
durch Methoden der
qualitativen Farbreaktion,
Diinnschichtchromatographie
(TLC), Gaschromatographie mit
massenselektivem Detektor (GC-
MS), Molekiilspektroskopie —im
ultravioletten Spektralbereich
sowie durch Rontgenfluoreszenz-
Spektralanalyse ( XRF).

Die Verfiigbarkeit von
a-Bromovalerophenon, sowohl
durch den Kauf im Internet als
auch durch die Anwendung
einfacher, ein- oder mehrstufig
durchgefiihrter Syntheseschemata,
erhoht jedes Jahr die Moglichkeit,
dass eine Substanz in die
Gegenstinde der forensischen
Untersuchung gelangt.Der Prozess
der qualitativen Identifizierung
von a-Bromovalerophenon in den
Untersuchungsobjekten umfasst:

- Vorstudie nach der
Methode der qualitativen
analytischen Reaktionen und der
Rontgenfluoreszenzanalyse;

- Forschung durch
Diinnschichtchromatographie
(TLC);

- Forschung mit instrumentellen
Methoden, insbesondere
Gaschromatographie mit
massenselektiver Detektion
(GC-MS), Spektroskopie im
ultravioletten Spektralbereich
und  Gaschromatographie — mit
Flammenionisationsdetektion (GC-
FID).

Die quantitative Bestimmung
des Gehalts und der Masse von
a-Bromvalerophenon in den

https//archive-criminology.com.ua/index.php/journal
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Untersuchungsobjekten erfolgt
durch GC-MS- oder GC-FID-
Methoden  unter Verwendung
einer  Eichkurve oder eines
externen Standardverfahrens ohne
Erstellung einer Eichkurve.

Die im Artikel angegebenen
Methoden- und  Arbeitsweisen
der Gerite weisen eine
ausreichende  Sensitivitit  und
Selektivitdt auf und ermoglichen
eine genaue Bestimmung
von  a-Bromovalerophenon in
der Zusammensetzung der
Untersuchungsobjekte.

Es ist zu
dass die
Liste der instrumentellen
Grundlagen,  Methoden  und
Forschungsmethoden nicht
vollstandig ist. Der Sachverstandige
sollte sich an der Verfiigbarkeit

beachten,
angegebene

einschlagiger Literatur und
geeigneter Analysegerite
orientieren. Dementsprechend
sollte die eine oder andere

Methode zur Untersuchung von
Substanzen verwendet werden.
Diese ~ Methoden  unterliegen
vor dem Einsatz im Labor einer
verpflichtenden Verifizierung.

Die erhaltenen
Forschungsergebnisse erlauben
es uns, diese Technik fiir die
Umsetzung in der Fachpraxis
zu empfehlen.Schliisselworter:
a-Bromovalerophenon,
synthetische Cathinone,

qualitative chemische Reaktionen,
Diinnschichtchromatographie,
Gaschromatographie,
Gaschromatographie-
Massenspektrometrie,
Untersuchung.

forensische
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Chromatogram analysis was performed using software-based instrument,
in this case MSD Productivity ChemStation Revision D.03.00.611 SP1, with
application of the NIST Mass Spectral Library and the Cayman Spectral
Library.

The retention time of -bromo-valerophenone was RT = 7.299 min. and
may vary depending on the software instrument, chromatography operating
conditions, etc.

Library mass spectrum of the
presented in Figure 3.

-bromovalerophenone substance is

105

Br

=

o 161

0 5864 ). 397 || 115 a1 M5 | 169 13 138
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 21
‘bdrugs16) a-Bromovalerophenaone

Figure 3. Mass spectrum of -bromovalerophenone from the Cayman Spectral
Library

The mainions:105; 77; 161; 51; 106; 78; 50; 120; 145 and 198

Spectroscopy in the UV region of the spectrum. To identify molecular
composition of studied substance, research was conducted using the method
of molecular spectroscopy in the ultraviolet region of the spectrum in the
following conditions:

Device HELIOS gamma THERMO ELECTRON
cuvette width 1.0cm

spectral index 0.5 nm

scanning speed 200 nm/min.

wavelength range 200-400 nm

In order to do this, weighed substance (liquid) was dissolved in methanol,
placed in cuvettes, and the spectrum was recorded under the above
conditions.

The molecular spectrum of the studied substance in the UV region of the
spectrum is shown in Figure 4.

At the end of chromatographic research, chromatograms were analyzed
using the device software.

The -bromovalerophenone mass is determined according to calibration
curve. For this purpose, its concentration in samples is quantified with the
help of the device software.

Archives of Criminology and Forensic Sciences Ne 2 (6). 2022
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CHARAKTERYSTYKA I

4 CECHY BADANIA EKSPERTA

2 A-Bromowalerofenonu (2-Bromo-
1-Fenylopentanu-1-One)

0 w artykule omoéwiono
metody  eksperckiego  badania
obiektéw zawierajacych w swoim
0 skladzie a-bromowalerofenon.
Ostatnio nastgpil wzrost faktéw
wykrycia miejsc nieuregulowanej

Yo 0 em @ m an e = m  su m me ew w0 o w0 (nielegalnej) produkcji substancji

" psychotropowej PVP wraz z

zajeciem duzejliczby poczatkowych

Figure 4. UV spectrum of -bromovalerophenone recorded in A mode. odczynnikéw do jej syntezy. Jedna

z takich substancji, ktéra stuzy do

. . . . . syntezy PVP, a takze substancji
Determination of -bromovalerophenone mass according to calibration p};ycho};ropowej pentedronu, jeslt

curve. To determine quantitative content of a-bromovalerophenone in the a-bromowalerofenon. Opisana
submitted object, we should dissolve two weighed samples (liquids) in exact identg’ﬁkacia erof. dami
quantities of methanol. Obtained solutions are analyzed by chromatography . &Promowalerofenonu metodami
X L X X Y jakosciowych reakcji barwnych,
using flame ionization detection under the following conditions: chromatografii cienkowarstwowej
(TLC), chromatografii gazowej z

- selektywnym detektorem mas (GC-

Gas chromatograph Shimadzu GC 2010 Pro AF MS), spektroskopii molekularnej w
zakresie ultrafioletu widma, a takze

Sample injection mode with flow split fﬁ:ﬁzz:;lfl(e;(;%éhzy widmowej

Split of carrier gas flow 20:1 Dostegpnos ¢

Sample size 1 mel a-bromowalerofenonu, zaréGwno
poprzez zakupy w Internecie,
jak i poprzez stosowanie

Temperature program of chromatograph 100 2C (keep for 1 min.), heated at prostych  schematow  syntezy

thermostat 25°C/min. to 275 °C (keep for 2 przeprowadzanych w jednym Iub

min.) kilku etapach, z kazdym rokiem
zwieksza mozliwoé¢ przedostania

Carrier gas Helium sic  substancji na  przedmiot
badan kryminalistycznych.
Proces jakosciowej identyfikacji

Flow of carrier gas through column 1.2 ml/min. a-bromowalerofenonu w obiektach
badari obejmuje:

- - - wstepne badania metoda

Supply of carrier gas Continuous jakoéciowy}zh reakcji analitycznych
i analizy fluorescencji

Column Rxi-5-MS, Cat. Ne 13423 rentgenowskicj y

- badania metoda chromatografii
cienkowarstwowej (TLC);

Length, diameter, thickness of coating 30.0m * 0.250 mm * 0.25 pm o badania metodami
mstrumentalnyml, w
szczegolnosci chromatografig

Detector flame ionization (FID) gazowa z detekcja selektywna
masa (GC-MS), spektroskopia w
zakresie nadfioletu widma oraz

FID mode of operation: chromatografia gazowa z detekcja
plomieniowo-jonizacyjng (GC-FID).

Iloéciowe oznaczanie zawartosci

temperature 280 °C i masy a-bromowalerofenonu w

obiektach badann przeprowadza

- sie metodami GC-MS Ilub GC-

hydrogen flow rate 40 ml/min. FID z wykorzystaniem krzywej

kalibracyjnej lub metody wzorca

. R zewnetrznego bez konstruowania
airflow rate 400 ml/min. krzywej kal%bracyjnej.

Podane w artykule warunki
The percentage content of substance in each sample is determined. The metod i trybéw pracy urzadzen

average value of two parallel samples is taken as the final value. charakteryzuja si¢ wystarczajaca
czuloscig 1 selektywnoscia oraz
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umozliwiaja dokladne oznaczenie
a-bromowalerofenonu w skladzie
obiektéw badan.

Nalezy zaznaczy¢, ze wskazany
wykaz  bazy instrumentalnej,
metod i metod badawczych
nie jest wyczerpujacy. Ekspert
powinien kierowac sie
dostepnoscia odpowiedniej
literatury i odpowiedniego
sprzetu analitycznego. Zgodnie z
tym nalezy zastosowac jedng lub
druga metode badania substanciji.
Metody te podlegaja obowigzkowej
weryfikacji przed zastosowaniem
w laboratorium.

Uzyskane wyniki badan
pozwalaja  rekomendowac  te
technike do wdrozenia w praktyce
eksperckiej.Stowa kluczowe:
a-bromowalerofenon, syntetyczne
katynony, jakoSciowe  reakcje
chemiczne, chromatografia
cienkowarstwowa, chromatografia
gazowa, chromatografia gazowa-
spektrometria mas, badania
kryminalistyczne.

Characteristics And Features Of The Expert Research
On a-Bromovalerophenone (2-bromo-1- phenylpentan-1-one)

Determination of -bromovalerophenone mass with application of
the external standard method without constructing calibration curve.
Samples as well as conditions for chromatography are prepared under the
aforementioned conditions. What is more, chromatography of a standard
sample with a precisely defined concentration is also carried out under the
specified conditions.

Peak areas of substance and standard are determined using the software.

Percentage content of substance in each sample is quantified. The
average value of two parallel samples is taken as the final value.

It should be stressed that there are other methods outlined in specialized
literature on forensic science which also help to obtain accurate results
and can be applied at the discretion of forensic expert. In a specific case,
depending on capabilities of a laboratory, other research methods can be
chosen, but their combination should comply with international practice.

Conclusions

1. Availability of -bromovalerophenone, both due to purchases on the
Internet and the use of simple synthesizing schemes carried out in one or
more stages, increases the chance of finding this substance in forensic
examination objects.

2. The process of qualitative identification of a-bromovalerophenone in
studied objects includes:

preliminary study by the method of qualitative analytical reactions and
X-ray fluorescence analysis;

research by thin layer chromatography (TLC);

research by instrumental methods, in particular gas chromatography with
mass selective detection (GC-MS), spectroscopy in the ultraviolet region of
the spectrum and gas chromatography with flame ionization detection (GC-
FID).

3. Quantitative determination of the content and mass of
-bromovalerophenone in the objects of study is carried out by GC-MS or
GC-FID methods, using a calibration curve or the external standard method
without constructing a calibration curve.

4. The conditions of the methods and operating modes of the devices
given in the article have sufficient sensitivity and selectivity and allow
accurately determining -bromovalerophenone in the composition of studied
objects.

It should be noted that the specified list of tools, methods and
methodologies of research is not exhaustive. The forensic expert should be
guided by the availability of relevant literature and appropriate analytical
equipment while research. In accordance with this, one or another method
of studying substances should be applied. These methods are subject to
mandatory verification before laboratory use.
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