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The problem of drug addiction is one of
the most important international problems of
today. Combating drug smuggling is one of the
main tasks of law enforcement agencies in all
states. New types of drugs, especially synthet-
ic ones, are becoming increasingly widespread
throughout the world today. Although full in-
formation about causing grievous bodily and
psychological harm is provided in the mass me-
dia, the fight against this evil is not sufficiently
effective, which is reflected in forensic practice.

Expert examination of narcotic drugs, in
particular those obtained by synthetic means,
often involves not only determining their

chemical nature, properties, and structure, but
also one of the most complex tasks - identifying
their minimal concentrations in various objects.
For solving such problems, the mass spectro-
metric detector gas chromatography method
has high selectivity, allowing in a number of
cases to obtain the necessary information about
the composition and structure of the studied
compounds. Analysis of expert practice on the
use of gas chromatography with a mass spec-
trometric detector in the analysis of narcotic
drugs demonstrates its wide possibilities in cas-
es where the informativeness of other analytical
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methods is insufficient [1, P.17-18].

The mass spectrometric detector gas chro-
matography method is the most optimal option
when it is possible to obtain maximum infor-
mation about the substance (retention time, mo-
lecular and fragmentation ions, peak intensity)
in the presence of trace amounts. At the same
time, the speed, relative simplicity of sample
preparation, accuracy, and reproducibility of
the obtained results are undeniable.

IR spectrophotometry is also used in vari-
ous fields of science, including forensic prac-
tice. Using this analysis method, it is possible
to identify organic substances in various aggre-
gate states (gas, liquid, solid). IR spectropho-
tometry determines the inertia of a substance in
a molecule per unit time. Knowing the mass of
a substance’s atoms allows us to determine the
distance between atoms and the angles of their
interaction.

To determine the IR spectrum of an unknown
substance, IR spectroscopes are used. Based on
the results of the obtained spectrum, the types
of vibrations and bonds of the functional groups
of the substance molecule, as well as the struc-
ture of the substance, are determined [2, p. 3].

The Republican Center for Forensic Exam-
ination named after X. Sulaymanova was pre-
sented by the judicial authorities with a material
evidence - a plastic bag containing cream-col-
ored powder residues, seized from the location
of the corpse of citizen S. The experts were
asked questions: Are there any residues of nar-
cotic drugs in the plastic bag, and if so, to which
group do they belong?

To accomplish this task, a spirit wash was
prepared from the inner surface of the poly-
ethylene bag. For this, 1 ml of 96% ethyl alco-
hol was poured into a bag and extraction was
carried out in a “SONOREX” brand ultrasonic
bath at a temperature of 40° C for 10 minutes.
The obtained wash was evaporated at room
temperature to a volume of 100 pl and used for
further analysis.

Chromato-mass spectrometric studies were
conducted on an AT 5973 chromato-mass spec-
trometer using the Drug SP-SHORTSPLIT-
LESS-100H2.M method (HP5MS capillary
column, 30 m long, 0.25 mm diameter, with
5% phenylmethylsiloxane, mass- selective de-
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tector) under the following analysis conditions:
ionizing electron energy of 70 eV, injector tem-
perature of 280°C, furnace temperature from
150°C to 280°C in programmed mode with a
temperature rise rate of 15°C per minute, sam-
ple value of 1 pl, test substance vapor pressure
of 10 mm Hg, analysis time of 20 min, gas-car-
rier-hydrogen, flow rate of 2.1 ml/min, flow di-
vision mode of 10:1.

Analysis of the obtained chromatogram and
mass spectrum indicates that the mass spectrum
of the investigated washing is characterized by
the presence of stable fragments, characteristic
ions formed along the general paths of molecu-
lar ion fragmentation. Figures 1 and 2 show the
chromatogram and mass spectrum of washing
from the packet. The chromatogram and mass
spectrum of the extract were identified using a
database library called NISTO 2.L., NIST 11.L.,
Wiley225.L, SWDRUG.L., CAYMAN-SPEC-
TRéE;L., SWDRUG3.5.L. [4].
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Fig. 1. Chromatogram of washing from the test
packet

Thus, in the chromatogram of washing from
the packet, the main peak with a retention time
of 5.00 min. was detected, and its mass spec-
trum is characterized by fragmentation ions
m/z 177, 147, 119, 91, 58. Based on the re-
sults of studying the obtained chromatogram
and mass spectrum and comparing them with
the database, it was established that the iden-
tified chromatographic and mass spectrometric
parameters correspond to 4-methylmethion-
one-mephedroneAudne
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Andes

Fig. 2. Washing mass spectrum from the test
packet

The wash residue from the packet was evap-
orated to dryness, and IR spectral analysis was
performed on an AGILENT TECHNOLOGY
FTIR-640 IR spectrometer using the NCPV (vi-
olated full internal reflection) attachment under
the following analysis conditions: registration
range 2954-422 cm-1, number of scanners -12.
The identification of IR spectra was carried out
based on comparing the obtained IR spectra with
standard spectra from the IR spectrum library da-
tabase available in the device.

In this case, an IR spectrum with character-
istic bands of 2905, 2796, 2713, 1685, 1605,
1455, 1434, 1357, 1296, 1205, 1186, 968, 898,
755 cm-1 was obtained, which are due to va-
lence and deformation vibrations of free and
bound methyl (-CH3), methylene (-CH2 -)
groups, free and bound amino (-NH2-) and car-
bonyl (-C=0) groups. The functional groups
identified by the characteristic bands of trans-
mission are characteristic of the structure of
4-methylmethylcationone- mephedrone, which
also coincides with the data available in the de-
vice’s library database (see Fig. 3).

Fig. 3. IR spectrum of washing from the test
packet

Thus, as a result of research using the gas
chromatography method with a mass spectro-
metric leak detector from the test package, the
presence of 4-methylcationone- mephedrone
was established. The molecular ion (177) and
fragmentation ions (m/z 177, 147, 119, 91, 58)
obtained in the spectrum, as well as the IR spec-
trum of washing with functional groups identi-
fied along the characteristic bands of conduction,
characteristic of the 4-methyl methotonone-me-
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phedrone structure, confirm its molecular weight
and structural formula, which has the following
structure:

Mephedrone

7 n

N\

Systematic name: (RS) -2-methylamino-1- (4-
methylphenyl) propane-1-one

Traditional name: mephedrone, 4-methyl

methathionine CITHISNO

White easily breakable crystals

177.2429 g/mol
Mephedrone, also known as 4-methylmetcathi-
none (shortly 4-MMC, from English 4- meth-
ylmethcathinone) or 4-methylephedrone, is a
chemical compound of the class of substituted
amphetamines and cathinones, a psychostimu-
lant and empathogen.

English jargon names: mephstasy (mephsta-
sy), meow meow (meow-meow), (due to the ab-
breviation “4-MMCathinone” ”* “meow meow
cat”), Cristalius (crystallium) [5], cat piss (cat’s
urine), mad hen (mad hen), mad cow (mad cow),

~ bubble/bubbles (bubble, bubbles), M-Cat [6],

47184

TopCat [7]. In the USA and Europe, mephedrone
was sold for some time as bath salt [8, P.399],
food additive, plant fertilizer, and rodent remedy.

In Russia and the countries of the post-Sovi-
et space, the most commonly used jargon names
are: salt, meph, miau, grandfather, crystals, met.
[9].

The following negative effects are observed
when taking mephedrone:

rapid heartbeat (tachycardia); short-term mem-
ory impairment;

insomnia; jaw muscle spasm; muscle twitch-
ing; eccentric behavior; decreased concentration;
nystagmus; dizziness; sometimes severe narrow-
ing of blood vessel and artery lumens; vasocon-
striction);

When taken intranasally: burning in the nose
and pharynx, irritation of the mucous membrane,
ulcers form at the points of contact with the sub-
stance.

List of main side effects based on EMCDDA
data [10], which represent typical symptoms of
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stimulatory psychosis: strong desire to repeat
drug use (withdrawal syndrome); depression;
pursuit delusion; hallucinations, delirium, de-
lirium; panic attacks; insomnia; loss of appetite
(anorexia); increased heart rate (tachycardia);
elevated blood pressure; uncomfortable changes
in body temperature (fever or chills); dizziness;
muscle aches and weakness, seizures, tremors;
numbness of limbs; visual snow.

Acute mephedrone intoxication causes eu-
phoria, excitement, perception of various mu-
sic, improves mood, reduces hostility, increases
sociability, accelerates the associative process,
increases sexual arousal [11, P. 399]. From the
physical negative manifestations, one can note
the difficulty in achieving ejaculation and the
blue color of the lips and extremities (cyano-
sis), and both problems are associated with va-
soconstriction. Such effects of mephedrone are
similar to the effects of cocaine, amphetamines,
and MDMA. Of the 70 Dutch people who used
mephedrone, 58 people called mephedrone use a
pleasant experience, and 12 - an unpleasant one
[12]. In a survey of British mephedrone users who
had previously used cocaine, most found that the
effects were longer-lasting but less captivating.
Users were also asked to compare the “risks” of
mephedrone and cocaine use, and they respond-
ed that the “risk” from mephedrone was higher
[13]. A study of mephedrone users from Northern
Ireland concluded that most of them considered
mephedrone dangerous to use.

In the Republic of Uzbekistan, Mephedrone,
according to the Resolution of the Cabinet of
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Ministers of the Republic of Uzbekistan No. 330
dated November 12, 2015, “On the Import, Ex-
port, and Transit of Narcotic Drugs, Psychotropic
Substances, and Precursors through the Territory
of the Republic of Uzbekistan,” is included in the
list of narcotic drugs prohibited for use in the ter-
ritory of the Republic of Uzbekistan (List I, posi-
tion 97) [14].

Based on the analysis results using mass spec-
trometric detector gas chromatography and IR
spectrophotometry methods, the following were
established: the presence of mephedrone traces
in the investigated polyethylene packet; retention
time, molecular and fragmentation ions, their in-
tensity, and the individuality of mephedrone mol-
ecule fragmentation. IR spectrum with character-
istic bands of functional groups characteristic of
the mephedrone structure. These parameters are
recommended for analyzing small quantities of
unknown substances, as well as for determining
the genus and group affiliation and the common
source of their origin.

Thus, a method for forensic examination of
small amounts of mephedrone in a polyethylene
bag using gas chromatography with a mass spec-
trometric detector and IR spectrophotometry has
been developed. It has been proven that the ap-
plication of these methods, which possess high
sensitivity, speed, and ease of use, allows for the
rapid and high-precision (10-12g) identification
of unknown substances in the composition of ob-
jects submitted for expert examination.
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SUMMARY

A technique for expert study of small qwantities of mephedrone on carrier objects has been developed
using the method of gas chromatography with a mass spectrometric detector and. IR spectrophotometry.

The retention time molecular and fragment ions, their intensity, individuality, fragmentation of sub-
stance, as well as the presence of characteristic transmission bands of functional groups characteristic of
the structure of this compound.

It has been established that the application of this method, which has a high sensitivity, speed and ease of
use, makes it possible to quickly and with high accuracy identify unknown substances in the composition
of micro-objects entering for expert research.

These methods have been proven to be highly sensitive, fast and easy to use.

KUTLO SPEKTROMETRIYA DETEKTORU VO INFRAQIRMIZI SPEKT-
ROFOTOMETRIYA iLO QAZ XROMATOQRAFIYASI METODLARINDAN
ISTIFADO EDOROK AZ MIiQDARDA MEFEDRON UZORINDO EKSPERT

TODQIQATI METODOLOGIYASININ HAZIRLANMASI

XOLILOVA NILUFOR SUXROTILLAYEVNA
H.Suleymanova adina Respublika Mahkama Ekspertizasi
Moarkazinin Mahkama Ekspertizasi, Mahkama-lingvistik va
filoloji ekspertizalar tizra tadqiqat sobasinin miidiri,
aczagilig elmlari namizadi

BOISXOJAEVA ADIBAXON ANVAROVNA

H. Suleymanova adina Respublika Mahkoma Ekspertizast
Morkazinin bas eksperti Materiallarin, agyalarin va mahsullarin
mahkama ekspertizasi laboratoriyasi
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ABDULLAYEVA MUNIRO UBAYDULLAYEVNA
Daskand Oczagiliq Institutunun Sczagilarin hazirlanmasi
fakiiltasinin Farmakognoziya va standartlasdirma aczagiliq
preparatlart kafedrasinin dosenti, aczagiliq elmlori namizadi

XULASO

Dastyic1 obyektlordo mefedronun kicik miqdarinin ekspert tadqiqi ti¢iin bir texnika kiitls spektrometrik
detektoru va IQ spektrofotometriyast ilo qaz xromatoqrafiyast metodundan istifade etmoklo hazirlanmisdir.

Molekulyar vo fragment ionlarinin saxlanma miiddati, onlarin intensivliyi, fordiliyi, maddenin fragmen-
tasiyasi, eloca do bu birlosmanin strukturuna xas olan funksional qruplarin xarakterik 6tiirms zolaglarinin
movcudlugu.

Yiiksok hassasliga, siirota vo istifads rahatligina malik olan bu metodun totbiqinin ekspert todqiqati ti¢iin
daxil olan mikroobyektlorin torkibindoki namolum maddoslari tez vo yliksok doqiqliklo miioyyon etmaya
imkan verdiyi miioyyon edilmisdir.

Bu metodlarin yiiksok hassasliq, siiratli va istifadosi asan oldugu siibut edilmisdir.

KUTLE SPEKTROMETRI DEDEKTORU VE IR SPEKTROFOTOMETRI
ILE GAZ KROMATOGRAFISI YONTEMLERI KULLANILARAK AZ
MiKTARDA MEFEDRONUN UZMAN ARASTIRMASI iCIN BiR
METODOLOJININ GELISTIiRILMESI

KHALILOVA NILUFAR SUKHRATILLAYEVNA
H.Sulaymanova Adina Cumhuriyet Adli Merkez,
Adli Arastirma Enstitiisii, Adli dilbilim ve filolojik
incelemeler arastirma béliimii baskani

eczacilik bilimleri aday

BOISKHODZHAEVA ADIBAXON ANVAROVNA
H.Sulaymanova Adina Cumhuriyet Adli Merkez,
Malzeme, esya ve iiriinlerin adli inceleme
laboratuvar: kidemli uzmani

ABDULLAEVA MUNIRA UBAYDULLAEVNA

Taskent Eczacilik Enstitiisii Eczact yetistirme fakiiltesi
Farmakognozi ve farmasotik preparatlarin standardizasyonu
boliimii dogenti, eczacilik bilimleri aday:

OZET

Tastyic1 nesneler lizerindeki kii¢iik miktarlardaki mefedronun uzman incelemesi igin, kiitle spektromet-
rik dedektorlii gaz kromatografisi ve IR spektrofotometresi yontemi kullanilarak bir teknik gelistirilmistir.

Molekiiler ve parcacik iyonlarinin tutunma stireleri, yogunluklari, bireysellikleri, maddenin pargalanma-
s1 ve bu bilesigin yapisina 6zgii fonksiyonel gruplarin karakteristik iletim bantlarinin varligi incelenmistir.

Yiiksek hassasiyet, hiz ve kullanim kolayligina sahip bu yontemin uygulanmasinin, uzman aragtirmasina
giren mikro nesnelerin bilesimindeki bilinmeyen maddeleri hizli ve yiiksek dogrulukla tanimlamay1 miim-
kiin kildig1 tespit edilmistir.

Bu yontemlerin son derece hassas, hizli ve kullanimi1 kolay oldugu kanitlanmistir.
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PASPABOTKA METOAOJIOI'MU JJIA DOKCIIEPTHOI'O
NCCIEAOBAHUSA MAJIBIX KOJIMYECTB ME®E/IPOHA C UCITIOJIB3O-
BAHUEM METOJIOB F'A30BOH XPOMATOI' PA®UMU C
MACC-CIIEKTPOMETPUYECKHUM JETEKTOPOM N
UK-CHEKTPO®OTOMETPUEN
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XAJIH/IOBA HU/IY®DAP LLIYXPATH/IVIAEBHA
3asedyrowas HayuHO-UCCIE008AMENbCKUM OMOENOM
Cyoebnou Ixcnepmusot, Cy0eOHO-TUHSBUCTMUYECKUX U
@unonocuueckux uccneoosanuti Hayuno-uccnedosamenvckozo
Hncmumyma Cyoebrnoti Dxkcnepmuszvl Pecnyonukanckoeo
Llenmpa Cyoebnou Ixcnepmusol um. 1. Cynetimanogoti,
Kanouoam ¢hapmayesmuyeckux HayK

BOHCXO/I)KAEBA AJJTHFAKCOH AHBAPOBHA
Pecnyonuxanckuii Llenmp Cyoebnoti Dkcnepmu3zvl cmapuiuii SKcnepm
Jlabopamopuu cyoebHou sKcnepmu3vl Mamepuanos,

npeomemos u uzdenuti um. X. Cyneimanogot

ABJIYJI/IAEBA MYHHPA YEAHTY/I/IAEBHA
Jloyenm kageopwvr Dapmakocrnozuu u cmanoapmusayuu
Gapmayesmuueckux npenapamos gaxyiomema
Ilepenoozomosku gpapmayesmos Tawkenmckoeo
Gapmayesmuueckoeo Uncmumyma,

Kanouoam ¢hapmayesmuyeckux HayK

PE3IOME

Pa3paborana MeToaMKa 3KCIIEPTHOTO MUCCIIEAOBAaHUS MaJIbIX KOIMYECTB Me(eapoHa Ha 0ObEeKTax-HOCH-
TEeJSIX C UCTOJIb30BAaHUEM METOJIa Ta30BOil XpoMarorpaduu ¢ Macc-CleKTPOMETPHUECKUM JIETEKTOPOM U
HK-cniekrpodoromerpun.

Onpenenstorcst Bpems yAepKUBaHHU MOJIEKYISPHBIX U (hparMEHTHBIX HOHOB, UX HHTEHCUBHOCTb, MH U~
BUJyaJbHOCTb, (DparMeHTaIus BEUIECTBa, a TAK)KE HAJMUME XapaKTEePHBIX MOJIOC MPOITyCKaHUs (GyHKIIHO-
HaJbHBIX TPYII, XapaKTEPHBIX JJIsl CTPYKTYPBI IaHHOTO COSIUHEHUSI.

YcTaHOBJIEHO, YTO MPUMEHEHUE TaHHON METOIUKH, 00Nafaroliel BEICOKOM YyBCTBUTEIBHOCTBIO, CKO-
POCTBIO U TIPOCTOTOM MCIIOJIb30BAaHMS, MO3BOJISIET OBICTPO U C BBHICOKOM TOUHOCTHIO MACHTU(PHUIIMPOBATH
HEU3BECTHBIC BEIIECTBA B COCTABE MUKPOOOBEKTOB, MOCTYHAIOIINX Ha SKCIIEPTH3Y.

OTH METOBI I0Ka3alli CBOIO BBICOKYIO UyBCTBUTEILHOCTh, OBICTPOTY U MPOCTOTY MCIIOJIb30BAHUS.

Taqdim edon: Ozbakistan Respublikasi Odliyys Nazirliyi yaminda
H. Sulaymanova adina Mahkama Ekspertizasi Markazi
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