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Introducti

niros "IC o . et ot < oas Search of metabolites was carried out on the assumption that the metabolism of 3,4-MDPHP, as well as the fragmentation of
i recent years, synthetic cathinones In Russia occupy a leacing molecules, would be similar to 3,4-MDPV and other cathinones. The main metabolite is the product of oxidation of the unchanged

position in the etiology of acute drug poisoning. In 2018, cases of acute .

. ) compound along the pyrrolidine ring at position 2 with the formation of a lactam cycle (Fig. 3). HRMS analysis indicated the protonated
poisoning of 3, " molecule [M+H]" with m/z 304.1539, which corresponds to the compound with the formula C17H,NO4 (exact value 304.1543, accident
(3,4-MDPHP) were detected in the Sverdlovsk region. 3,4-MDPHP is a error -0.4 ppm for sample). Pathways of of the main of 3,4-MDPHP to the directions of
structural analogue of MDPV and has a psychostimulant effect.

fragmentation of the oxo-metabolite 3,4-MDPV.
Upon admission to the intensive care unit and intensive care, patients
using MDPHP experienced psychosis, vomiting, hyperthermia.
105 [Cpd 13: C17 H21 N 04; 3555: (MeH}: +€SI Product lon (it 3555 min) Frag=110.0v CID@20.0 (304.1542[z=1) -> ™) urine_acid_AutoMS.d
8 1541230 Q%
75 [CIHIBN D) o 1
The aim of this study is the identification of metabolites of 3,4-MDPHP in 7 ° o LI
the biomaterial of patients with acute poisoning 65 N 7 caanor
3 ( 304.1543
Mothods s \
The study was conducted on clinical blood and urine specimens, ‘: resae o 9
o . .
collected from patients admitted to the intensive care unit of Sverdiovsk 4 o .G " o J
Regional Poison Treatment Centre, from January to October 2018. 35 " Crahe0y" CraH0;'
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Sample preparation ¢
15 86,0963 135.0438 189.0308 2131012 ;"
Urine and blood samples were collected at the time of presentation to the hospital 1 [CSH12N}+ (C8H7 02+ [C12H1302)  [C13H1503)+ 135041 3041539
Urine samples. For the cleavage of glucuronides 0.5 ml phosphate buffer (pH 4,8) and 25 pL B-glucuronidase were added to U: ) | | n ) n \ f
1.0 ml of urine and the sample was incubated at 55 °C for one hour. The mixture was shaken, centrifuged, the supernatant was 50 60 70 80 90 100 110 120 130 140 150 160 170 180 1390 200 210 220 230 240 250 260 270 280 290 300 310
transferred to a pre-prepared mixed phase solid phase extraction cartridge SampleQ Evidex (200 mg / 3 ml) (Agilent Technologies), Counts vs. MassoCharge (m'2)
To urine samples without hydrolysis and after hydrolysis, 2 mi of 1/15 M phosphate buffer (pH 4.8) was added. The contents of the X193 [Cpd 8 C16 23 N O3; 1768: (M+H)+: 4ESI Product on (1 1714, 1510 min. 2 soans) Frag=115.0V CID@250 (2781750(z1] > ) wrine_base_ Ao 001.d
vials were centrifuged at 3000 rpm for 10 minutes, the centrifugate was separated from the sediment and added to an SPE cartridge. 16 |(;mf:,",),|. |(.,',7;7f,”(4,;|‘ " . w0y Sl . "oy i © oy
The column was preconditioned with 2 ml of methanol and 2 ml of 1/ 15M phosphate buffer (pH 4.8). The column was washed :j ( vo Ho o
y - oS oo e
with 1 mi of 1/ 15M phosphate buffer (pH 4.8) and 1 ml of 10% methanol. The base fractions were eluted using 2 mi of methylene 15 i fiee o ovion
chloride / isopropanol / 25% ammonium hydroxide (2 /1 /0,1 v/v). The second fractions were eluted using 2 ml of n-hexane / ethyl 12 “ / \
acetate (2/1 vv). The eluate was to dryness and in 100 pl of the mobile phase for LCMS or 100 i of ethyl ": " . oS, i
acetate for GCMS 0o o o~ Jd e o
s Cutor
Blood samples. Acetonitrile (500 pL) and zinc sulfate (1.0 g) were added to 500 il of plasma, obtained by centrifuging whole 08 \ oy ot p-vir]
07 [ 21108
blood at 2500 rpm. After extraction and centrifugation, supernatant was blown to dryness with air at room temperature and 06 . e
reconstructed 05 Sie 071016 :° Yy 1750
04 840811 [C12 H15 O8]+ o *
03 [C5 H10 NJ+ bigw )
- 02 1090288 168.1382 046
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A comprehensive screen for synthetic cathinone and its 04— - | - — ~ — - — LL — - - - - - - . ~ : - —
. 5 60 70 8 9 100 110 120 13 140 150 160 170 180 19 200 210 220 280 240 250 260 270 280
metabolites was carried out using gas chromatography/mass Counts vs. Mass-to-Charge (m/z)
o y and liquid ution tandem . ) .
Fig 3. CID spectra of the main metabolites of 3,4-MDPHP
mass spectrometry.
GC-MS analysis of the extracts dissolved in ethyl acetate
was performed with gas chromatograph equipped with single The second direction of is with the of the on the benzene
quadrupole mass selective detector Shimadzu GCMS-QP2010 ring, followed by methylation of the hydroxy group in position 3.
Ultra (Shimadzu Corporation, Japan) with use DB-17 ms column One of the obtained spectra showed a [M+H]" with m/z 278.1750, which corresponds to the compound CigH2sNO; (Fig.3).
(30mx0.25mmx0.33um ). The presence of the ions with m/z 140.1434, m/z 84.0808 and m/z 72.0808 indicated an unaltered pyrrolidine ring. The ions with m/z|
Biotransformation products were analyzed using HPLC/ 123,0441, 137.0233 and 109.0284 indicates the loss of a carbon atom occurred in the methylenedioxy group.
HRMS of the Agilent 1290 Infinity Il chromatographic system Identified a range of metabolites obtained by opening the pyrrolidine ring with the formation of aliphatic aldehyde and its
coupled with the Agilent 6545 Q-TOF LC/MS tandem quadrupole oxidation to carboxylic acid. In such compounds, ions with m/z 304.1543, 274.1438 and 228.1383 while maintaining signal with m/z|
time-of-flight mass spectrometry detector (Agilent Technologies, 149.0233 confirm that all structural changes are focused on the pyrrolidine ring.
USA) In addition, metabolites have been identified with opening of the p ring and of the
group. Another metabolic pathway of 3,4-MDPHP is associated with the reduction of the ketone group.
The main pathways of reactions | phase biotransformation are presented in Fig. 4.
Results and discussion
Most of the ingested dose of 3,4-MDPHP is excreted unchanged in the urine. A large peak of the was — - —
detected on the chromatograms when screening plasma and urine using the GC-MS method (Fig. 1, 2) O O O
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Fig.1 Total ion chromatogram of the urine of a patient with acute poisoning with 3,4-MDPHP < /
o o o
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50 Fig 4. Metabolic pathway | phase proposed for 3,4-MDPHP in humans
Conclusions:
The main pathways of metabolism of 3,4-MDPHP were studied. Structural elucidation of the 3,4-MDPHP and its metabolites
" 5 was carried out by identifying the characteristic production structures. Over 10 phase | and Il metabolites of 3.4-MDPHP have been
4
s |® B e o identified. The main pathways of are with O ydroxylation, reduction of the ketone group and
149
30 91 10 conjugation with glucuronic acid. The obtained data can be used to detect and identify new inthe
ol " | TN LA 000 Vo, a8 22 2 22 20 281 | of patients with acute poisonin
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Fig.2 Mass spectrum of 3,4-MDPHP
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