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B npeonoxcennoii cmamve 3amponymsl ORPOCHL U3YUEHUS MEMADOIUSMA HOBBIX CUHMEMUYECKUX KAHHAOUHO-
uoos,; 8 pabome npedcmasiensvi OaHHble 0 CUHmMemuieckom kannaburoude 3-(Hagdmanun-1-unoxcomemun)-1-(5-gh-
mopnenmun)-1H-unoason (THJ-2201), a makoice npodykmax e2o memabonusma ¢ opeanuzme 1aoopamopHuix Kpblc
cmoxka nunuu Wistar, a umeHHo, npusedeHbl Macc-CReKmpbl U XpomMamozpammsl Hamuernoeo eewecmea (THJ-2201),
NoNyUeHHble ¢ NOMOUbIO Memo008 BblCOKOIPDEKMUBHOU HCUOKOCIHOU XPOoMAmMocpaguu ¢ Macc-ceileKmusHol de-
mexkyuet (BOXKX-MC) u eazosou xpomamozpaguu ¢ macc-cenexkmugrou oemexyueii (I’ X-MC). B pabome npedcmas-
JIeHA KOMNJIeKCHASI MeMOOUKd KauecmeenHo2o onpedeienus kannadbumumemura THJ-2201 u memoouxa nonyyeHus
MoO0enu memabonruyeckoeo npoghuis O UCciedyemoco euecmsd, KOmopdas modcem 0vims No1e3Hol 05 3404y Ka-
4eCmeenHo20 ONPedeleHus U OOHAPYIHCEHUSL HOBbIX NCUXOAKIMUBHBIX 8EU4ECME 8 OUOI02UYECKUX 00beKmMax 05 yernell
cyoebHo-xumuyeckoeo ananusa. Llenvto nacmosweti pabomel aA61:41aCh paspabomrka MemoouK onpeoenenus uccie-
dyemoeo geupecmea (THJ-2201) u eco memabonumos 6 moue 1a00OpAMOPHBIX HCUBOMHBIX, d MAKHCE UCCTEO08AHUE
ocobennocmeti MemaboOIUIMA CUHMEMUYECKUX KAHHAOUHOUO0086 6 yenom. Mamepuanst u memoovl. /s nposedenus
9KCnepumMenma ObLIO UCHOIb308AHO Cledyrujee 000pydosanue: HUOKOCMHOU xpomamozpagd upmovr “Shimadzu
LCMC-8050" 6 komnnekce c macc-cenekmusHbim Oemekmopom. Tun demexmopa — mpouHol K8aopynoib ¢ O80UHbIM
UCMOYHUKOM UOHU3AYUU (XUMUYECKAS, UOHU3AYUSL NPU AMMOChepHOM oasrenuu u dnekmpocnpeti). Pazoenenue ge-
wecms npoUCXoouno 8 XxpOMamozpaghuieckoll KojioHKe (Mamepuan — Hepucaseiowas Cmaib, xapakmepucmuxu — 150
*3,0 mm, Luna 3uC18(2), 1004). Copoenm — obpawénno-gasnutii. Hccnedosanus nposedeHsl Ha 2a3080M XPOMAmMo-
epage “Agilent 78904 ¢ macc-cnexkmpomempom Agilent 5975C u kononxou 103 nenonapnou HP-5ms 28 m % 0,25
mm. JKusommuvie — nonoeospenvie camywl benvix 1abopamopusix Kpvic cmoka aunuu Wistar, eospacm 4—6 mecayes,
macca 190-230 epavm. Pesynomamot u oocysycoenue. B pesyniomame npogeoénHbIX UCCie008anull oblia pa3pado-
MAaHa KOMNJLEKCHAS MemoOuKa onpeoenenus cunmemuyecko2o kannadbumummemurxa THJ-2201 u eco memabdonumos
8 MoUe 1a60PAMOPHBIX HCUBOMHBIX, NOJYUEHbI XPOMAMOSPAMMbL U MACC-CREKMPbL MEMADOIULECKO20 NPOPUIIAL JHcU-
8omHbvIX ¢ nomowbio memooos BOIKX-MC u I'X-MC, a maxoice ycmanosieHa 3HAUUMeNbHAs CX0Hcechms Memado-
JAUYECKUX npoghunel ucciedyemozo 6ewecmsa y 4enogekda u JHCueomuulx. 3aknouenue. bulnu coenanvl 66160061 O
NPUCOOHOCIU NPEOLONHCEHHOU KOMNIEKCHOU MeMOOUKY AHATU3A NPU OAHHBIX YCIOGUAX OCHAWEHHOCU 1a60pamopuu
U 0 3HAYUMENLHOU CIENEeHU MENCEUAOBOTL CXOIHCECU MeMaDOIULeCKUX npoduell 4enogeka u 1abopamopHoll Kpblcol
0 8eujecme, XumMuvecku OAU3KUX ¢ UCCAe0yeMbIM.

Knroueswvie cnosa: 3-(Hagpmanun-1-unokcomemun)-1-(5-gpmopnenmun)-1 H-unoazon, THJ-2201, nabopamoprule
Jorcueomuule, memabonumel, cunmemuyeckue kannabunouowvl, BOXXX-MC, ' X-MC
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The proposed article touches upon the study of metabolism of new synthetic cannabinoids. In the work the data
on synthetic cannabinoid 3-(Naftalin-1-yloxomethyl)- 1-(5-fluoropentyl)- 1 H-indazole (THJ-2201), as well as the prod-
ucts of its metabolism in the laboratory rats of the Wistar line are given, i. e. Mass spectra and chromatograms of
the native substance (THJ-2201) obtained by high-performance liquid chromatography with mass-selective detection
(HPLC-MS) and gas chromatography with mass-selective detection (GC-MS) are given. The paper presents a complex
technique for qualitative determination of cannabimimetics THJ-2201 and methods for obtaining a metabolic profile
model for the test substance that can be useful for the tasks of qualitative detection and detection of new psychoactive
substances in biological objects for the purposes of forensic analysis. The aim of this work was to develop methods for
determination of the test substance (THJ-2201) and its metabolites in the urine of laboratory animals, as well as the
study of the metabolic characteristics of synthetic cannabinoids on the whole. Materials and methods. The following
equipment was used for the experiment: a liquid chromatograph from the firm “Shimadzu LCMC-8050" in combina-
tion with a mass-selective detector. The detector type is a triple quadrupole with a double ionization source (chemical
ionization at atmospheric pressure and electrospray). The separation of the substances occurred in a chromatograph-
ic column (the material is stainless steel, the characteristics are: 150 * 3.0 mm, Luna 3uCI18 (2), 1004). The Sorbent
is reversed-phase. The investigations were carried out on Agilent 78904 gas chromatograph with Agilent 5975C mass
spectrometer and a 103 polar HP-5ms column of 28 m x 0.25 mm. The animals were mature male white laboratory
rats of the Wistar line, aged 4—6 months, weighing 190-230 grams. Results and discussion. As a result of the studies,
a comprehensive methodology for determining the synthetic cannabimimetics of THJ-2201 and its metabolites in the
urine of laboratory animals was developed, chromatograms and mass spectra of the metabolic profile of animals were
obtained by HPLC-MS and GC-MS methods, and the similarity of the metabolic profiles of the studied substances in
humans and animals was determined. Conclusion. The conclusions were made about the suitability of the proposed
complex analysis methodology under the given laboratory conditions and the significant degree of interspecific simi-

larity of human metabolic profiles and laboratory rats’ for substances chemically close to the studied.
Keywords: 3-(Naphthalen-1-yloxomethyl)-1-(5-fluoropentyl)-1H-indazole, THJ-2201, laboratory animals, me-

tabolites, synthetic cannabinoids, HPLC-MS, GC-MS

Beenenne. OHOM U3 CaMbIX OCTPBIX IIPOOJIEM, C KO-
TOPBIMH CTOJIKHYJIOCH YE€JIOBEYECTBO 3a MOCIEHHUE JIBa
JIecsTKa JIET, SIBJSIETCs MpoliieMa HelleralibHOro CHHTE3a
)51 060p0Ta HOBBIX IICUXOAKTHBHBIX BCIIICCTB. ITo BCEMY
MHUDPY pacTET YUCJIO BEHICCTB, KOTOPHIC UCIIOJIB3YIOTCA B
pexpeannonHbix nensx. K coxanenuto, Poccust He crana
HCKJIIOUEHHEM, Ha €€ TEPPUTOPUH PACIIPOCTPAHEHHUE MO~
JIYUWJIn J€CATKU HOBBIX BEIIECTB, UCIIOJIB3YEMBIX B II€-
JISIX OJlypMaHMBaHMs1. B Ka)10M rocyjapcTse 1o-cBoemy
OOpIOTCsL C 3TOU TPOOIIEMOIA, YTO CBA3aHO C OCOOCHHO-
CTSIMH 3aKOHOJIATeNILCTBA B chepe orpaHrmyeHus: 000poTa
HApKOTHYECKUX Cpe/ICTB. be3yciioBHO, B Hallel cTpaHe
O0oppba C HE3aKOHHBIM OOOPOTOM OYPMAaHHUBAIOIINX
BEIIIECTB aKTUBHO BEIETCS, OIHAKO 3a4acTyIO MPOXOIUT
JIOBOJIBHO OOJIBIION OTPE30K BPEMEHH OT MOMEHTa 00OHa-
PY)KEHHsI HOBOT'O CHHTETHYECKOI'0 BEIECTBa JI0 €ro 3a-
IpeTa K CUHTE3Y, IPOM3BOJICTBY U T.J. Ye€Pe3 BKIIOYCHUE
B CIIMCKH KOHTPOJIHPYEMBIX BEIIECTB.

I'pynna yuenbix B IlepMckoill rocynapcTBeHHOM
(apmalieBTHUECKON aKaJeMHH yxe Oosiee 7 JeT mpo-
BOJUT UCCIICAOBAHUS HOBBIX IICUXOAKTHUBHBIX BCIICCTB,
onMpasich Ha JICHCTBYIOIllEE B CTpaHE 3aKOHOAATEIIb-

ctBo [1, 2]. B Poccun orpanuuenue o60poTa HOBBIX
[ICUXOAKTUBHBIX BEIECTB BO3MOXKHO YEPE3 OTHECEHUE
K «aHaJoraM HapKOTHYECKHUX CPEICTB U IICUXOTPOIHBIX
BEILECTBY, OIPENEICHUE KOTOPbIX NpuBeneHo B Dene-
panpHOM 3aKoHE Ne 3-@3 ot 08.01.1998 1. Dra rpynma
BKJIIOUAeT B ce0sl: aHAJIOI'M HapKOTHYECKUX CPEICTB M
MICUXOTPOIHBIX BELIECTB, 3allpelieHHbIe 1 000poTa
B Poccuiickoii @enepanny, BelecTBa CHHTETUYECKOTO
WM €CTECTBEHHOI'O NIPOMCXOXKICHUS, HE BKIIOUCHHBIC
B IlepeueHb HAPKOTMYECKUX CPENCTB, INCUXOTPOIHBIX
BEILECTB U UX NPEKYPCOPOB, IOICKALUX KOHTPOJIO
B Poccuiickoit denepanuu, XxuMuueckas CTpyKTypa u
CBOMCTBA KOTOPBIX CXOIHBI C XUMHUYECKOH CTPYKTY-
pOH ¥ CO CBOMCTBAMHM HapKOTUYECKUX CPEACTB U IICHU-
XOTPOIIHBIX BELIECTB, IICUXOAKTUBHOE ACHCTBUE KOTO-
PBIX OHU BOCIPOU3BOLST.

HaxormieHHbIil OnbIT 1103BOJIMI HaM C(OPMUPOBATH
«Meroguueckue peKOMEHIALUU 10 UCCIIEIOBAHUIO HO-
BbIX [ICUXOAKTUBHBIX BEILECTB U IPOLENYPE OTHECEHUs
X K aHaJIOraM HapKOTHYECKHMX CPENCTB M IICUXOTPOII-
HBIX BEUIECTBY». Pe3ynbprarel HCCIeI0BaHUM HEOIHO-
KpaTHO JIOKJIa/IbIBAIMCh Ha KOH(epeHIusX u Gopymax,
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HaXOJWJIM TOJAEPKKY TMpPEACTaBUTENIed MPaBOOXpaHU-
TCJIBHBIX OPraHOB M OKCIIEPTHBIX CJ'Iy)K6.

JlaHHbIE peKOMeHJIanuu pa3paboTaHbl I 00b-
€KTOB HCCJICIOBaHUA, TMPEACTABISIOMMUX CO00W Be-
IIECTBEHHBIC JOKa3aTenbcTBa (CyOCTaHIIMM, pacTH-
TeJIbHBIC CMECH, MIACTUYHBIC MACChI U JIp.), BEPOSATHO
CoJepiKalllfie aHAJOTH HApKOTHYECKHUX CPEACTB HIH
MICUXOTPOMHBIX BeUIeCTB. Pa3paboTaHHBIM alTrOPUTM
HCCIIEZIOBAHUS BKIIIOUAET XUMHUUYECKYI0 U (hapMakosio-
rudeckyro yactu. B MeTtoauueckux peKoMeHIalusax
MOIPOOHO OMUCAHO, TOYEMY HCIIOIB3yeTCs TaKOH Moj-
xo7. OnHaKko, 00bEKTaMH YKCIIEPTHOTO MCCIEOBAHUS,
MIPOBOAMMOTO C L[ETbI0 0OHAPYKEHHUS HOBBIX IICHXOAK-
TUBHBIX BCIIECTB, MOTYT OBITH HE TOJILKO BCIICCTBCH-
HBIE JOKa3aTeIbCTBA HEOMOIOTHUECKOTO XapaKTepa, HO
1 OMONIOTHYECKHE JKUIKOCTH, 4YTO Hamboyiee BOCTpe-
0oBaHO npu OIpOBCACHUN MCIUIIMHCKOTO OCBUIACTCIIb-
CTBOBAHHS >KMBBIX JIMI, YIOTPEOISAIOMMNX OTypMaHHU-
BAaIOIIME BEIIECTBA.

Uto66! ycTaHOBUTH (haKT ymoTpeOneHus 3ampe-
IIEHHBIX BEIECTB, a BIOCIEACTBUM U ONPEACTUTH KOH-
KPETHYIO CTPYKTYpy HCCIEIYEeMOro ICHXOAaKTHBHOTO
BEIIECTBA, IPUMEHSIOTCS XpoMarorpapuieckiue MeTo-
Jbl aHalM3a OMOJIOTHYECKUX OOBEKTOB, B TOM YHCIE
BDXXX-MC (BbIcOKOA (P EeKTHBHAS KUIKOCTHAS XpOMa-
Torpausi ¢ Macc-CeJIEKTUBHBIM JIETEKTHPOBAHUEM), U
I'’X-MC (razoBas xpomarorpadus ¢ Macc-CeIeKTHBHBIM
neTexkTupoBaHueM) [3]. OMHUM U3 «CaMBIX IPKUX» IPEI-
CTaBUTEJCH JaHHOTO KJIacca MCUXOTPOIHBIX BEIIECTB
sisietcst  3-(Hadramun-1-mnokcomerwn)-1-(5-¢rop-
neHTmn)- 1 H-unmas3on, u3BeCTHOE MOA TPHUBHAIBHBIM
HazpanueM THJ-2201 nimn AM(N)-2201. «IIpaponuTte-
JIeM» UCCIIEAYEeMOTO BEIIeCTBa MOXKHO CUHTATh JIPyroe
NICHXOAKTHUBHOE BEIIECTBO, M3BECTHOE MO HAa3BaHUEM
JWH-018 (IUPAC: (1-nenTmi-3-(1-nadronn) uumon)),
OTIMYNE MEXAY HUMHU 3aKJII0YaeTCs B 3aMEHE MHO0JIb-
HOTO sipa Ha uHA030bHOE [4]. CTpyKTypHas hopmyna
HCCIIeTyeMOTO BeIleCTBa IPeCTaBlIeHa Ha PUCYHKE 1.
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Pucynox 1 — Cmpyxkmypnas popmyna 3-(nagpmanun-1-unoxcomemun)-1-(5-¢pmopnenmun)-1H-unoazona
(THJ-2201)

ITo cBoMM (hapmMakoIOrn4ecKuM CBOICTBaM JIaHHOE
BEIIECTBO SIBJISETCS TOJHBIM arOHHUCTOM IEHTPAIbHBIX
CB1 u nepudepnuecknx CB2 penentopos [5]. ITocue
mpuéMa BemecTBa HaOMIOMAIOTCS clenyromme P dex-
TBI: BBIpD@KEHHAsl CeJalysl, MOTepsi KOHTPOJIST MEJIKOW U
KPYIHOM MOTOPUKH IJIaJKUX MBIIIL, TPYIHOCTH C OpH-
SHTaIMel B INPOCTPAHCTBE, CHIKEHUE apTEePUAILHOIO
JIaBJICHUS, TOIIHOTA, HAPYLICHNUS ICUXUKH U JIpyTrHe [6].

Leabio TaHHOTO WCCIIEAOBAHUS SIBISIETCS paspa-
00TKa METOAMKHU OIPEAEIICHHs HCCIIelyeMOTo BEIIeCTBa
THJ-2201 n ero MeraboiuTOB B MOue JIaDOPAaTOPHBIX
JKMBOTHBIX; BBISIBIEHHE HaOopa XapaKTepHBIX MeTabo-
JINTOB YKa3bIBaeT Ha (PaKT yrnoTpeOIeHus 3apeEHHOTO
BEIIIECTBA; KPOME TOT0, U3y4YeHHE MeTaboIM3Ma HOBBIX
CHHTETHYECKUX KaHHAOMMHMETHKOB B [IEJIOM TaK)Xe SIB-
JISIETCSI LIEJIBIO TAHHOW paboThlI.

JUIsi OTHOCHTENIFHO OBICTPOTO BBIIIOJIHEHUS Kade-
CTBEHHOT'O aHaJIN3a METa0OINYECKUX NpoQuIei, BHOBb
CHHTE3UPOBAHHBIX IICHXOAKTHBHBIX BELIECTB MOXKHO
HCIIONI30BaTh METaboIN4YecKre KaMepsl JUisl 1abopaTop-
HBIX KUBOTHBIX [7].

B npeioxxeHHOM HCCIeI0BaHUH Ha PAacCMOTPEHUE
IIPE/ICTAaBICHBl HEKOTOPhIE METOJMYECKHE PEKOMEH/a-
uun s npumeHeHust merogoB BOXX-MC u I'’X-MC
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JUISl KaYE€CTBEHHOT'O OIIPE/ICIICHUSI METa0O0INTOB HOBOT'O
cuHTeTHYecKoro kanHabumumeruka THJ-2201 B 6uono-
TMYECKON JKUIKOCTH (MOYe) JTabOpaTOPHBIX KPBIC.

Marepunansl u MeToabl. Mccnedyemoe éeujecmeo.
OOpaszer; BemecTBa MPEAOCTABICH IPABOOXPAHHUTEIb-
HbIMU opraHamu Munucrtepcrsa Buyrtpennux J[len
Poccwuiickoit ®enepanun Ha 6a3y PernonansHoro Hc-
cnenoBarensckoro Ilentpa «®apmarecty ISl yCTaHOB-
JIEHUs] XUMUYECKOU CTPYKTYpBI, ONPENEIECHUsI CTEIEeHU
XMMHUYECKOH OJIM30CTH K BEIIECTBaM, TOMMEHOBAHHBIM
B Crucke | HapKOTHYECKHX CPEICTB U ICUXOTPOIHBIX
BEIIECTB, a TAK)KE YCTAHOBIICHMSI aHAJIOTUYHOCTH Y¥KE
3alpeliEHHBIM BEIIeCTBaM.

JlabopamopHnuie ycusomubie. IKCIICPUMEHTHI ObLITH
IIPOBEICHBI Ha OEJBIX ITOJIOBO3PEJIBIX camiax Jadopa-
TOPHBIX KpBIC cTOKa JUHUM Wistar B Bo3pacte 4—6 mecs-
neB u maccoit 180-250 rpamm. XKuBOoTHBIE conepxKaluch
Ha teppuropun BuBapust ®I'b0Y BO III'®A Munzapasa
Poccuu B oTaenbHON KOMHATE, IPU TEMIIEPATYPe BO3MY-
xa 2242 °C u BAaXHOCTH Bo3ayxa 55—65%. Jluera —
craHzaptHas s aboparopubix kuBoTHBIX (IOCT P
50258-92) cornacHo npaBuiIaM J1ab0OpPaTOPHON MPAKTHKH
IIpYU MPOBEACHUU JOKIMHUYECKHUX UcclenoBaHuil B PO
('OCT 3 51000.3-96 u 51000.4-96).
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Cxema 3xcnepumenma. JInst NOITydSHNST KOHTPOIb-
HOW M TOCTAIKCHO3UIIMOHHONW OMOXXHAKOCTH y OJHOTO H
TOTO K€ JKUBOTHOTO, YTO HEOOXOANMO JUIS COIIOCTAaBIIE-
HUSI PE3YyNBTaTOB, IPH TUIAHUPOBAHUH SKCIIEPUMEHTA HC-
I0JTb30BaJIACh CJIEAYIOINas cxema paccaaku Kpeic. JKu-
BOTHOE MOMENIAJIOCh B META0OIMUECKYIO KaMepy (UPMBI
«Open Science» Ha 24 daca, ¢ HEOTPaHUIECHHBIM JOCTY-
TIOM K BOJIE ¥ TIOJTHOM OTCYTCTBHH ITUIIH, U cOOpa KOH-
TposibHOI MouH. ITociie 3Toro JKMBOTHOE MOMENIAIOCh B
«JOMAIIHIOIO» KIIETKY Ul NpUéMa MUK Ha 5—6 4acos.
Janee >KHBOTHOMY BHYTPHOPIOIIMHHO [8] BBOAMIH HC-
cienyemoe BemectBo B 0,9% pacTBope HaTpHst XJI0pHIa
B o3¢ 10 MI/Kr (1o3a ycTaHOBIICHA SKCIIEPUMEHTAIb-
HBIM IIyTEM IPH TPOBEICHNUH JIOTIOIHUTEIBHBIX HCCIIe-
noBaumit Ha 6a3e PUL] «DapmarecT» B paMKax mpoBesie-
HUSI DKCIEPTU3bI O0BEKTa, BKIFOYABIIETO MCCIEAYEMOE
BemecTBo). Ilocie npuéma BemiecTBa )KHBOTHOE BHOBb
MIOMENIaoch B MeTabOIMIECKy 0 kKaMepy Ha 24 gaca u1s
cbopa MOCTIKCIIEPUMEHTAIBHON OHMOKUIKOCTH, B KOTO-
poii 1 mpoBoamics mouck THJ-2201 u ero MmetabomuToB
COIVIACHO METOJIMKAM, OTIMCAHHBIM HIKE.

0Obopyoosanue 0 nposedenus IKCREPUMeHmMa

Boicoko3rpdexTBHAA KUAKOCTHASI XPOMATOrpa-
¢pusa (BIXKX). /{1 nmpoBeneHus: dKCIepuMeHTa OBLITO
HCIIONIB30BAHO CIeyolee 000pyI0BaHNE: JKUIKOCTHOH
xpomarorpad ¢upmsl “Shimadzu LCMC-8050” B kom-
IUIEKCE C MacC-CEJIEeKTHUBHBIM JIETEKTOPOM. THIT JeTek-
TOpa — TPOMHON KBaApyNoOJb C IBOHHBIM HCTOYHHKOM
MOHU3AINH (XUMHYECKass HOHU3AIMS IIPU aTMOC(HEPHOM
JIaBJICHUM U dneKkTpocnpei). Paznenenue BemecTs mpo-
HCXOIMIIO B XpoMarorpauueckoi KoJIOHKe (MaTepHuai —
HEepIKaBEIOIas CTalb, XapakTepucTuku — 150 * 3.0 mwm,
Luna 3uC18(2), 100A). CopbenT — 00paméHHo-(ha3HBIA.

I'azoBast xpomarorpadusi (I'X). T'azoBblii Xxpo-
marorpad “Agilent 7890A” ¢ Macc-CIIEeKTPOMETPOM
Agilent 5975C, xononka 103 memomsapras HP-5ms 28
M % 0,25 mM. B kauecTBe raza HOCUTENsI UCHOIb3YETCA
TeTNii, KOTOPBIA momaéress co CKOpocThio 1,2 Mur/MuH,
pexxuM pabotsr — split/splitless, nenenne moroka — 1:10,
3aJiepyKKa BKIIFOUECHHUS — T10C)Ie BBOJA MPOoObI | MuHYyTA.
Temmepatypa uaTepdeiica 280°C, Temmneparypa HHKEK-
Topa 250°C, mporpaMMmupyemMas TeMIiepaTypa KOJIOHKH —
70(1)-30-250-3-280-10-300. Pexxum paboTHl geTekTopa
— CEJIEKTUBHBIA NOHHBIA MOHUTOPUHT; UHTEpBal — 9—13
MHHYT; HalpsDKCHNE Ha YMHOXKHTEJIEC BBIIIC BEIMUMHBI
aBTOMaruyeckoi HacTpoiku Ha 200 B.

Iloozomoeka 00vekmog 014 uccned06anus

IIpuroroBjieHne CTaHAAPTHOrO pacreopa. s
mogbopa yCIOBHH M BpPEMEHHM BBIXOAA BEIIECTBA Ha
9KCTIEPUMEHTAIBHOM 000pY/0BaHUM OBLI HPUTOTOBIICH
cranzapTHelid pactBop Bewecrtsa THJ-2201 B aueronu-
Tpuie B koHIeHTpanwu | #r/mi. Hanee 0,5 M1 momydeH-
HOTO pacTBOpa MOMEMIAJIOCh B Xpomarorpaduieckyro
BHAJIKY. 5 MKJI pacTBOPa BBOAWIN B MHXKEKTOP XpOMaro-

rpaga.

Ipodomoaroroka ajas BIKX-MC. B npodupky
C 3aBUHYMBAIOILEHCS KPBILKOM BMECTUMOCThIO 10 Mt
BHOCHIM 3 MJI aHaJIm3upyeMod Mouu, modasismu 0,5
M1 SM pactBopa NaOH u BeIgepkuBaii 2 MEHYTHI TIPH
50°C. B gucryro cyxyto mpobupky oosémom 10 M1 BHO-
CHIIM 3 MJI THApONM3aTa MOYH. [ MapoIn3aT MOAKUCIIIN
o pH 2-3 mobaBrenunem 250-350 MK KOHIIGHTPHPO-
BaHHOH COJSTHOW KHCIOTHL. B mpoOupky BHOCHIH 3 M
cMmecH u3ookran-3TIanerar (7:1). [lomemann npobup-
Ky Ha 10 MHHYT Ha opOuUTaNbHBIN meikep. LleHTpudy-
ruposanu 5 MunyT 1ipu 3000 o6/muH. OTHETSIN OpraHu-
YECKHH CIIOH, MEPEHOCHIN B CTEKIISTHHYIO IPOOUPKY IS
YHapuBaHMS U YIapHBaIXd B TOKE ropsaero Bosayxa. K
AKCTpakTy mo0aBisumi 500 MKJT alleTOHUTPHIIA, BCTPSIXHU-
BaJIM Ha BUOpOMHKCcepe 2—3 CeK M aHAIM3UPOBAIIH.

YeaoBusi xpomatorpapupoBanus s BIKX-
MC. Nebulizing Gas Flow — 3 L/min, Heating Gas Flow
—10 L/min, Interface Temperature — 300°C, DL Tempera-
ture —25°C, Heat Block Temperature — 400°C, Drying
Gas Flow — 10 L/min [9].

Perucrpamuio m 06paboTky Xpomarorpadudeckoi
MH(OPMALUH OCYIIECTBIISUIN C TIOMOIIBIO IIPOTPaMMHO-
ro obecniedenust LCsolution (ver. 1.25) [10].

IIpoGomoaroroBka u aepuBaruzaumsa s I'X-
MC. Bo ¢raxon momemntanu 2 Mir MOuH, pruoaBisui 150
Mk 50% pactBopa NaOH n nepememmnBanyu. dnakon
IUIOTHO YKYTIOPHBAJIM M MOMEIIATIN B TepMoOIoK Ha 10
MuHyT npu 60°C. Tlocne oxmaxaeHus (GpIakoH BCKpPHIBa-
i, nobaBisn cranaapt rekcenana 100 M 0,2 mr/mir,
npubasnsin 6H pactsop HCI no pH 2-3 u sxctparupo-
BaJI CMECBIO H-TeKcaH-3TIaneTar (7:1) mopuueit 5 mur.
BepxHuii ci10i 0TAENSIIM, BBITAPUBAIM O CYXOI'0 OCTaT-
ka B Toke Témroro Bo3ayxa (40°C). K cyxomy ocrarky
npubasmsin 500 Min 6e3BogHOTO areroHa, 40 MK #o-
JMCTOTO METWJIA U 2 MI' KapOOHaTa Kayusl, TePMETHIHO
3akpeiBany u HarpeBanu npu 60°C B Teuernn 60 MUHYT
B TepMoOoke. diakoH oxyaxganu. PactBop nepenocu-
JIM B YUCTHIA (pJIAKOH 1 BBINApUBAIHU B TOKe a3oTa. CyXoi
OCTaTOK J€PHBATH3MPOBAHHOTO 00pa3la pacTBOPSUIM B
100 Mk sTmnanerata U 1-2 MK BBOIMJIM B MHKEKTOP
XpoMato-Macc-crekrpomerpa [11].

Perucrpamuio m 06paboTky Xxpomarorpadudeckoit
nH(pOPMALUK OCYIIECTBISUIM C MOMOIIBIO IPOrpaMM-
Horo obecrieueanss AMDIS GC/MS Analysis (ver. 2.66)
[12].

Pesyabrarbl. B pesynbrare mpomemaHHON padoTEI,
OBUTH TIONMYYEHBI CIEAYIOUINE NaHHBIC, MOATBEPXKIAI0-
M€ THIIOTE3Y O CXOKECTH METabOoIn4ecKnux mpopuiiei
nocie npuéma Bewectsa THJ-2201 y yenoBeka u )KuBOT-
HOTO.

AHaJIN3 CTAaHAAPTHOIO 00pa3ua npoBOIMIICS C I0-
Moo Metoga MRM-niepexonos. Product ion —361.40,
Precursor — 233.30, Collision energy — 15. Xpomaro-
rpaMMa CTaHJapTHOTO pacTBOpA TpEJCTaBIE€Ha Ha PH-
CYHKeE 2.
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Pucynoxk 5 — Macc-cnekmp nuxa, xapakmepnozo 0isa namugnozo eeujecmea THJ-2201.
Ceepxy — akcnepumenmaivHulil (1a60PaAmopHoe HCUeomHuoe), CHu3y — OudaIuoOmeunsvlil (4enoeex)

Abundance [357]
100

0
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| Scan 10591 (15.940 min)
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| Library Hit: 77 THJ-2201-M4 (.F, Alk-4-en, indazol-OH), methyl- and_Extracted spectrum
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Pucynox 6 — Macc-cnekmp nuka, xapakmepnozo onsa memaoonuma eeujecmea THJ-2201.
Ceepxy — aKcnepumenmaibHulil (1AOOPAmMoOpHoOe HCUBOMHOE), CHU3Y — OUOIUOMEUHbLIL (YeN06eK)

Hccneoosanue ouonozuueckoit yncuokocmu n1aoo-
PAMOPHBIX HCUBOMHBIX.

Boicoko3ddexTuBHAT KHUAKOCTHAS XPOMATO-
rpa¢us. [Ipu uccnenoBaHuu OUOKHUIKOCTH JKUBOTHO-
IO HUCIOJb30BAIA METOJ CPABHEHHUS C COOCTBCHHBIM
KOHTPOJIEM, & UMEHHO: MOYY COOHMpAaIu JIBaXKIbI — JIO
U TI0CJIe BBEJICHUs BelecTBa (puc. 4 u puc. 3, COOTBET-
ctBeHHO). [l aHanu3a ucmonb3oBaics meroq MRM-
nepexooB. [[iisi HATHBHOTO BEIECTBA XapaKTePHBI Clie-
nyrormue napamerpsl: Product ion — 361.40, Precursor
— 233.30, Collision Energy — 15.0. Jlns mertabonura
XapaKTepHbI cleAyronme napamerpsl: Product ion —
373.20, Precursor — 155.20, Collision Energy — 15.0.
W3 mony4eHHBIX NaHHBIX CICAYET, YTO B «KOHTPOIb-

HOI Moue» 1t fanHoro MRM-nepexona, coBmageHuit
pu XpoMarorpadupoBaHuX HaileHO He ObIIO (MaKcH-
MaJIbHasi HHTEHCUBHOCTh MUKOB — 720 eJ1.), Torma Kak
Ha Xpomarorpamme OWOXHJIKOCTH, COOpaHHOH mocie
npréma BENEeCTBa, OTYETIMBO BHJICH IMK HATHBHOTO
BEIIECTBA, a TAKXe MUK HCKOMOTO MeTabdoJiHTa, CO-
OTBETCTBYIOLIMX KaxJblii cBoeMmy MRM — mepexony
(MakcmmanpHas HHTEHCHBHOCTE — 1 425 000 ex.). Xpo-
MaTorpaMMBbl HCCIIEAYEMbIX 00pa3oB OMOIOTHYECKOH
JKUJIKOCTHU JTAOOPATOPHBIX KUBOTHBIX 10 M TIOCTE MPHE-
Ma BemectBa THJ-2201 mpencraBnensl Ha pUCyHKax 3
1 4 COOTBETCTBEHHO.

I'azoBasi xpomartorpagmsi. B Moue saGoparoproro
JKMBOTHOTO, TIOCJIE TpUéMa BEIIECTBA, OOHApYKEHbBI Xa-
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PAKTCPHBIC MUKW JId HATUBHOTO BEHICCTBA U OJHOIO0 M3
meTabomuToB BemectBa THJ-2201 ¢ macc-cniekrpamu, co-
BITQTAIOIINMH C MacC-CIIEKTPaMH1 YEJIOBEUYECKUX 00PAa3IIOB,
B3ATHIX M3 0a3 TaHHBIX MPOrpaMMHOro komiuiekca AMDIS
GC/MS Analysis (ver. 2.66.). Macc-ClieKTpbl HCCIICIOBaH-
HOro oOpasia i HaTHBHOIO COEIMHEHHsI U ero Metado-
JIUTA TIPECTABICHBI B CPABHEHNH C «UETOBEUECKUMID pe-
3yNlbTaTaMy Ha PUCYHKAX 5 U 6 COOTBETCTBEHHO.
O0cy:xnenue. M3 moiydeHHBIX JaHHBIX, MOXHO
C/IeTaTh CICIYIOIINE BHIBOIBI:
BOXX-MC
e BpeMs BBIXOJa BEIIECTBA B CTaHAApTHOM oOpasie
(mpu 3amanHOM MRM-1iepexosie) COOTBETCTBYET Bpe-
MCHHM BbIXOJZa HATHUBHOI'O BEIIECTBA B JKCIICPUMCH-
TaJbHOM 00pasiie, YTO CBUJACTEIbCTBYET O TOM, YTO
C BBICOKOH J10Jiell BEpOSTHOCTU — 3TO OJIHO U TO XKe
BEIIIECTBO;
® [IpU CPaBHEHHUU XPOMAaTOrpaMM KOHTPOJBHONH MOYM U
HOCTBKCHepI/IMCHTaHBHOﬁ, MOXKHO CJI€J1aTh BBIBOJ, YTO
HUKAaKUX OHIAOICHHBIX BEHICCTB, COOTBCTCTBYIOIINX
npemoxkeHHsIM MRM-niepexonam, He 00HapyKEHO;
® Ha XpoMarorpamMmme HOCT3KCHepI/IMeHTaHBHOﬁ MOYH
OTYETIIMBO BHUJHBI IMKK HATHMBHOTO BemectBa THIJ-
2201 u ero metraboauTa, COOTBETCTBYIOIINE TIPEIIO-
>keHHbIM MRM-niepexonam.
I'X-MC
® KAa4YECTBEHHBIX OTINYUH MCXY NOHHBIMU COCTaBaMu

MeTa0OJINTOB HOBOTO CHHTETHYECKOTO KaHHAOMHOHU 1A
THJ-2201 y uenoBexa u 1a00paTOpHOMN KPHICHI HE BbI-
SBJICHO;
® YCTAHOBJICHO CYIIECTBEHHOE CXOJICTBO MEXIY HMOHa-
MH ¢ MaKCHUMaJIbHON MHTEHCHUBHOCTBIO B Pa3HBIX Me-
Ta0OIMYECKHUX MTPOPHIISIX;
e [apaMeTphbl JCTEKTHPOBAaHUS METaOOIUTOB 3aBUCST
OT YaCTHBIX yCIOBUH XpoMaTorpapupoBaHusl.
3aki04eHue. YUUTHIBAs MOTYYCHHBIC PE3yNIbTAThI
9KCTIEPUMEHTA, MOXKHO CIEJaTh BBIBOJ O MPUTOJHOCTH
NPEIJIOKEHHON KOMIUIEKCHOM METOIMKM aHajau3a IpU
JAHHBIX YCIOBHUSIX OCHAIIEHHOCTH JlabopaTopuu (HaIu-
yre 7a00paTOpHBIX KUBOTHBIX, PA3HOBUAHOCTh XpOMa-
TOrpa)uIecKoro 00OPyIOBAHUS ).

Takxe, ¢ y4€TOM paHee BBIIOJIHEHHBIX HCCIENO-
Bauuii [13, 14] MOXHO caenaTh BBIBOJ O 3HAYUTEIHHOM
CTETICHH MEXBHJIOBOH CXOXKECTH METAaOOINYECKHUX IPO-
¢uieii yenoBeka U 1a0OPATOPHOI KPBICHI JUIsl BEIIECTB,
XUMHWYECKHU CXOTHBIX C HCCIETYEMBIM.

C TOUKM 3pEHHUS aBTOPOB, MCCIEIOBAHUE SBISACTCA
MEPCIIEKTUBHBIM, TaK KaK IPH BHEJPEHHUHU B IKCIIEPTHYIO
MIPAKTUKY MOXET CYIIECTBEHHO COKPAaTUTh BpEMs BHe-
CEHHUsI HOBOTO IICMXOAKTHBHOTO BEIECTBA B IEpEuCHb
sanpeniéHnplx (Crnmcox I HC u I1B), mo3Bonas momy-
4aTh MOJIETh METaboIu3Ma HCCIEAyeMOro BeniecTa 6e3
cyOBeKTa OTpaBJICHUS, JIUIIh HA OCHOBE OMOXHIKOCTEH
1a00PaTOPHBIX KUBOTHBIX.

Introduction. One of the most acute problems faced
by mankind in the past two decades is the problem of il-
legal synthesis and trafficking of new psychoactive sub-
stances. Around the world, the number of substances used
for recreational purposes is growing. Unfortunately, Rus-
sia has not become an exception, scores of new substances
used for the purpose of stupefying have been distributed
on its territory. Each government struggles with this prob-
lem in its own way, which is connected with the peculiari-
ties of the legislation in the sphere of restriction of narcotic
drugs turnover. Of course, in our country, the fight against
the illegal trafficking of intoxicating substances is actively
conducted, but it often takes a fairly long time to pass since
the discovery of a new synthetic substance to the prohi-
bition against its synthesis, production, etc. through the
inclusion into the Lists of the substances being controlled.

A group of scientists at Perm State Pharmaceutical
Academy has been conducting research on new psycho-
active substances for over 7 years, relying on the current
legislation in the country [1, 2]. In Russia, the restriction
of the turnover of new psychoactive substances is possi-
ble through reference to “analogues of narcotic drugs and
psychotropic substances”, the definition of which is giv-
en in Federal Law No. 3-FZ of 08.01.1998. This group
comprises the analogues of narcotic drugs and psychotro-
pic substances prohibited against trafficking in the Rus-
sian Federation, substances of synthetic or natural origin
not included in the List of narcotic drugs, psychotropic
substances and their precursors subject to control in the
Russian Federation, the chemical structure and properties
of which are similar to the chemical structure and prop-
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erties of narcotic drugs and psychotropic substances and
the psychoactive effect which they produce.

The accumulated experience enabled us to formulate
“Methodological recommendations for the study of new
psychoactive substances and the procedure for classify-
ing them as analogues of narcotic drugs and psychotropic
substances.” The results of the research were repeatedly
reported at the conferences and forums more than once,
being supported by representatives of law enforcement
agencies and expert services.

These recommendations were worked out for the re-
search objects constituting material evidence (substances,
plant mixtures, plastic masses, etc.), probably containing
analogues of narcotic drugs or psychotropic substances.
The developed algorithm of research includes chemical
and pharmacological parts. The “Methodological Rec-
ommendations” describe in detail why this approach is
used. However, the objects of expert research conducted
for the purpose of discovering new psychoactive sub-
stances can be not only constituting material evidence of
non-biological nature, but also biological fluids, which
are most in demand when conducting medical examina-
tion of living people who use intoxicants.

To identify the fact of using prohibited substances
and, subsequently, to determine the specific structure
of the psychoactive substance being studied, chromato-
graphic methods for the analysis of biological objects,
including HPLC-MS (high-performance liquid chroma-
tography with mass-selective detection), and GC-MS
(gas chromatography with mass-selective detection) are
used [3].
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One of the “brightest” representatives of this class
of psychotropic substances is 3-(Naphthalene-1-ylox-
omethyl)-1-(5-fluoropentyl) -1H-indazole, known under
the trivial name of THJ-2201 or AM(N)-2201. Another
psychoactive substance known as JWH-018 (IUPAC:

(1-pentyl-3-(1-naphthoyl) indole) can be considered the
“progenitor” of the test substance. The difference be-
tween them is in substituting the indole nucleus for the
indole one [4]. The structural formula of the test sub-
stance is shown in Figure 1.

e

N\
/

(

Figure 1 — Structural formula 3-(naphthalene-1-yloxomethyl)-1-(5-fluoropentyl)-1H-indazole (THJ-2201)

According to its pharmacological properties this
substance is a complete agonist of central CB1 and
peripheral CB2 receptors [5]. After taking the substance,
the following effects are observed: evident sedation,
loss of control of fine and gross motor skills of smooth
muscles, difficulty in orientation in space, lowering
decrease of arterial blood pressure, nausea, mental
disturbance and others [6].

The aim of this study is to work out a procedure for
the determination of the test substance THJ-2201 and its
metabolites in the urine of laboratory animals; the de-
tection of a set of characteristic metabolites indicating
the use of a prohibited substance. Besides, the study of
metabolism of new synthetic cannabimimetics in general
is also the goal of this work. For a relatively rapid perfor-
mance of qualitative analysis of metabolic profiles and
resynthesized psychoactive substances, metabolic cham-
bers for laboratory animals can be used [7].

In the proposed study, some methodological recom-
mendations for the application of HPLC-MS and GC-MS
methods for the qualitative determination of metabolites
of the new synthetic cannabimimetic THJ-2201 in the bi-
ological fluid (urine) of laboratory rats are presented for
consideration.

Materials and methods. The test substance. A sam-
ple of the substance was provided by the law enforce-
ment agencies of the Ministry of Internal Affairs of the
Russian Federation to the base of the Regional Research
Center “Pharmatest” for establishing the chemical struc-
ture, determining the degree of chemical affinity with the
substances listed in Schedule I of narcotic drugs and psy-
chotropic substances, and establishing the analogy with
the already prohibited substances.

Laboratory animals. The experiments were carried
out on white mature males of laboratory rats in the Wis-
tar line aged 4-6 months and weighing 180-250 grams.
The animals were kept in the vivarium of the Perm State
Pharmaceutical Academy in a separate room, at the air
temperature of 22 + 2°C and the air humidity of 55-65%.
The diet was standard for laboratory animals (GOST R

50258-92) according to the rules of laboratory practice
for preclinical research in the Russian Federation (GOST
3 51000.3-96 and 51000.4-96).

The scheme of the experiment. To obtain a control
and post provocative bio-fluid in the same animal, which
is necessary for comparing the results, the following
scheme of placing rats was used while-planning the ex-
periment.

Each animal was placed into a metabolic chamber
of the “Open Science” firm for 24 hours, with unlimited
access to water and abrosia for urine collection and lig-
uid urine control. After that, the animal was placed into a
“home” cage for 5-6 hours for food intake.

Then the animal was injected intraperitoneally [8]
with the test substance (0.9% solution of sodium chloride
at a dose of 10 mg / kg (the dose was established ex-
perimentally while carrying out additional studies on the
basis of the “Pharmatest” as a part of expert evaluation of
the object including the test substance). After taking the
substance, the animal was again placed into the metabol-
ic chamber for 24 hours to collect the post-experimen-
tal bio-liquid, in which the search for THJ-2201 and its
metabolites was carried out according to the procedures
described below.

Equipment for the experiment.

High performance liquid chromatography
(HPLC). To carry out the experiment the following
equipment was used: a liquid chromatograph from the
firm “Shimadzu LCMC-8050” in combination with a
mass-selective detector. The detector type is a triple
quadrupole with a double ionization source (chemical
ionization at the atmospheric pressure and electrospray).
The separation of the substances occurred in a chromato-
graphic column (the material is stainless steel, the char-
acteristics are: 150 * 3.0 mm, Luna 3uCI18 (2), 100A).
The sorbent is reversed-phase.

Gas chromatography (GC). Gas chromatograph
“Agilent 7890A” with Agilent 5975C mass spectrometer,
column 103 nonpolar HP-5ms 28 m x 0.25 mm was used.
Helium was used as the carrier gas, which was supplied
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at the rate of 1.2 ml / min, the operation mode was split
/ splitless, the flux division was 1:10, the on-delay was 1
minute after the sample insertion. The interface tempera-
ture was 280°C, the injector temperature was 250°C, the
programmable column temperature was 70 (1) -30-250-
3-280-10-300. The detector operation mode was selec-
tive ion monitoring; the interval was 9-13 minutes; the
voltage on the multiplier was 200 V higher than the auto
tuning value.

Preparation of objects for research.

Preparation of a standard solution. To determine
the conditions and time of release of the substance on
the experimental equipment, a standard solution of THJ-
2201 in acetonitrile at the concentration of 1 ng / ml was
prepared. Further, 0.5 ml of the resulting solution was
placed into a chromatographic vial. 5 pl of the solution
was injected into the chromatograph injector.

Sample preparation for HPLC-MS. 3 ml of the
urine being analyzed was placed into a 10 ml vial with a
screw cap, 0.5 ml of a 5 M solution of NaOH was added
and held for 2 minutes at 50°C. 3 ml of urine hydroly-
zate was placed into a clean, dry tube of 10 ml volume.
The hydrolyzate was acidified up to pH 2-3 by adding
250-350 pl of concentrated hydrochloric acid.

3 ml of isooctane-ethyl acetate (7: 1) was placed into
the test tube. Then the test tube was placed on the orbital
shaker for 10 minutes, centrifuged for 5 minutes at 3000
rpm. The organic layer was separated, transferred to the
glass evaporation tube and evaporated in the stream of hot
air. 500 pl of acetonitrile was added to the extract, shaken
on the vibromixer for 2-3 seconds and then analyzed.

Chromatography conditions for HPLC-MS. Neb-
ulizing Gas Flow was 3 L/min, Heating Gas Flow was
10 L/min, Interface Temperature was 300°C, DL Tem-
perature was 25°C, Heat Block Temperature was 400°C,
Drying Gas Flow was 10 L/min [9]. Registration and pro-
cessing of chromatographic information was carried out
using LC solution software (ver 1.25) [10].

Sample preparation and derivatization for GC-
MS. 2 ml of urine was placed into the vial, 150 pl of 50%
NaOH solution was added and mixed. The bottle was
tightly sealed and placed into the fuser for 10 minutes at
60°C. After cooling the vial was opened, a hexenal stan-
dard of 100 pul 0.2 mg / ml was added, a 6N HCI solution
was added to pH 2-3 and extracted by the mixture of
n-hexane-cthyl acetate (7 : 1) in a 5 ml portion. The top
layer was separated, evaporated to a dry residue in the
warm air current (40°C). 500 ul of anhydrous acetone,
40 pl of methyl iodide and 2 mg of potassium carbonate
were added to the dry residue, sealed and heated at 60°C.
for 60 minutes in a fuser. The bottle was cooled. The
solution was transferred to a clean vial and evaporated in
a stream of nitrogen. The dry residue of the derivatized
sample was dissolved in 100 pl of ethyl acetate and 1-2
ul was injected into the chromatograph-mass spectrome-
ter injector [11].

Registration and processing of chromatographic in-
formation was carried out using the AMDIS GC / MS
Analysis software (ver.2.66) [12].
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Results. As a result of the work done, the following
data were obtained confirming the hypothesis of the sim-
ilarity of metabolic profiles after administration of THIJ-
2201 in humans and animals.

The analysis of the standard sample was carried
out using the MRM-transitions method: product ion was
361.40, precursor was 233.30, collision energy was 15.
The chromatogram of the standard solution is shown in
Figure 2.

Study of the biological fluid of laboratory animals.

High performance liquid chromatography. In
the study of the biofluidity of the animal, a comparison
method with its own control was used, i. e. the urine was
collected twice — before and after the administration of
the substance (Figure 4 and Figure 3, respectively). The
MRM-transitions method was used for the analysis. The
native substance was characterized by the following pa-
rameters: product ion is 361.40, precursor is 233.30, col-
lision energy is 15.0. The following parameters are typi-
cal of the metabolite: product ion is 373.20, precursor is
155.20, collision energy is 15.0.

From the data obtained it follows that in the “control
urine” for this MRM transition no coincidences in chro-
matography were found out (the maximum intensity of the
peaks was 720 units), whereas on the chromatogram of
the biofluid collected after taking the substance, the peak
of the native substance was clearly visible, as well as the
peak of the desired metabolite, corresponding to each of its
MRM-transitions (the maximum intensity was 1,425,000
units). Chromatograms of the test samples of the biologi-
cal fluid of laboratory animals before and after taking THJ-
2201 are shown in Figures 3 and 4, respectively.

Gas chromatography. In the urine of a laborato-
ry animal, after receiving the substance, characteristic
peaks for the native substance and one of the metabolites
of the THJ-2201 substance with mass spectra coincid-
ing with the mass spectra of human samples taken from
the database of the AMDIS GC / MS Analysis software
package (ver. 2.66.). The mass spectra of the sample for
the native compound and its metabolite are presented in
comparison with the “human” results in Figures 5 and 6,
respectively.

Discussion. We can draw the following conclusions
from the data obtained:

HPLC-MS
e The time of release of the substance in the standard

sample (for a given MRM transition) corresponds to
the time of release of the native substance in the ex-
perimental sample, which indicates with high proba-
bility that it is the same substance;

e when comparing the chromatograms of the control
urine and post-experimental urine, it can be concluded
that no endogenous substances corresponding to the
proposed MRM transitions were detected;

I'X-MC
e on the chromatogram of the postexperimental urine,

the peaks of the native substance THJ-2201 and its
metabolite are clearly visible, corresponding to the
proposed MRM transitions.
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Figure 2 — Standard solution THJ-2201. MRM analysis
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Figure 3 — A sample of the biological fluid of a laboratory animal before taking THJ-2201.
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Figure 4 — A sample of the biological fluid of a laboratory animal after taking THJ-2201.
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Figure 5 — Mass spectrum of the peak, characteristic for the native substance THJ-2201.
Above — experimental (laboratory animal), below — library (man)
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Figure 6 — Mass spectrum of the peak, characteristic for the metabolite of substance THJ-2201. Above —
experimental (laboratory animal), below — library (man)

GC-MS

e no qualitative differences between the ionic composi-
tions of the metabolites of the new synthetic cannabi-
noid THJ-2201 in humans and in laboratory rats have
been revealed;

e substantial similarity between ions with maximum in-
tensity in different metabolic profiles was established;

e metabolite detection parameters depend on particular
chromatographic conditions.

Conclusion. Taking into account the obtained results
of the experiment, we can conclude that the proposed
complex analysis methodology is suitable under the giv-
en laboratory conditions (presence of laboratory animals,
a variety of chromatographic equipment).
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Taking into account the previous studies [13, 14],
we can also conclude that there is a significant degree of
interspecies similarity in human metabolic profiles and
laboratory rats’ for substances chemically similar to the
studied.

From the point of view of the authors, the study is
promising, as it can significantly reduce the time of in-
troducing a new psychoactive substance into the list of
prohibited substances (List I of the National Assembly
and the Law), making it possible to obtain a model of
metabolism of the test substance without a poisoning
subject, only on the basis of bio-fluids of laboratory an-
imals.
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