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HccaenoBanne aHTUHOIUIENTUBHBIX CBOMICTB
HOBBIX IPOU3BOJAHBIX 3-aMHUHOTHEHO[2,3-b]nupuauna
U 1,4-AUTHUAPONMUPUANHA B TECTE TEILIOBON MMMEPCHUHU XBOCTA
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AHHOTAIIUA

BBenaeHnue. BHacrosiee BpeMs ITOUCK HOBBIX BBICOKOA(h(MEKTUBHBIX U OE30MACHBIX OOJIEYTOAIIINX CPECTB
SIBJISIETCST aKTYaJIbHBIM HAIIPaBJIEHHEM COBPEMEHHBIX (DAPMAKOIOTUYECKUX HCCIIEZIOBAHMH.

Ifenp McCcaAemOBAaHUSA. VByUnTb aHTUHOIHUIENTHBHYIO aKTUBHOCTH JECATH 0OPA3IOB HOBBIX MTPOU3BO-
JTHBIX 3-aMHUHOTHEHO[2,3-b|IupuArHa U 1,4-TUTUIPOMUPUANHA B KJIACCHUECKOM TECTE TEIIOBOM HMMEPCHH XBOCTA.
MerTon s . CuHTEe3WpOBaHHBIE HAMH Ha 0a3e HAYYHOW-HCCIIENOBATENBCKON Jaboparopun «Xumake» (JIyraHckui
rOCylapCTBEHHBIN yHUBEpCUTET M. Biagumupa Jlasisi) 340 HOBBIX MPOU3BOAHBIX MAHOTHOANIETAMU/A OBUTH TIOBEP-
THYTBI BUPTYaJIbHOMY OHOCKPHUHUHTY. B pesysibraTe GbLTH BRIOPAHBI 10 COEIMHEHNH, HANOO0JIe€ TEPCIIEKTUBHBIX /1151 hap-
MaKOKOPPEKIUU 60IeBOr0 CUHpOMA. B akcmepuMenTe (TeCT TEMIOBOH UMMEPCHH XBOCTA) UCIIOJIB30BAN OEJIBIX KPhIC-
CaMIIOB, pacIpeziesIeHHbIX Ha 13 TPYII, 10 10 0co0el B KaK0H: HHTAKTHAsA, KOHTPOJIbHAA (0.9% pacTBOp HATPHUSA XJIO-
puza), cpaBHeHHs (MeTaMU30JI HATPHsA) U 10 OIBITHBIX (110 YHCIY BBOAUMBIX coeiuHeHu). COeMHEHNs BBO/IUIJIN BHY-
TPHIKEJTYIOYHO B /T03€ 5 MT/KT 3a 1.5 U /IO MOTPYKEHUS XBOCTA B TOPSYYIO BOJIY.

Pes3ynbTarThl . YCraHOBJIEHO, YTO OTUETJIHBO BBIPAKEHHYI0 AHAJBIETHYECKYI0 AKTUBHOCTH MPOSBUIUA TPHU
obpa3ria ¢ sjaboparopHeiMu mudpamu AZ420, AZ331 u AZ383. IlokazaTesib BpeMEHU OT/IEPTUBAHUS XBOCTa KPBIC 3THX
OTIBITHBIX TPYIII COCTABUII OT 31.4 ¢ (AZ331) 110 46.4 ¢ (AZ383), Ipu 3TOM CTeNeHb JOCTOBEPHOCTH PA3IUYHUH P C TOKa3a-
TeJIIMH KOHTPOJIBHOM TPYIIIIBI COCTAaBUIIA OT 0.00073 (AZ420) 110 0.00018 (AZ383).

3akKkJUYeHUe. YCTAHOBIEHBI YeThIPE HOBBIX MPOU3BOIHBIX 3-aMUHOTHEHO[2,3-b]IupuaAnHA U 1,4-TUTUAPOIIH-
PUIMHA C BBICOKOH aHATBTETHYECKON aKTUBHOCTHIO, IIEPCIIEKTUBHBIX IS JAIbHEHIINX JOKIMHIYECKAX UCCIIET0OBAHUT.
Kaoueesle croea: KOH/IEHCUPOBAaHHBIE TUEHOITUPU/IVHBI, 1,4-TUTHAPOTHOTHPUAUHDI, aHTUHOIUIIETITHBHbBIE CBOUCTBA.

OG6pasen mutTupoBaHuna: bubuk N.B., Pposos K.A., lonierko B.B., Kpuokosbicko C.I'., Bubuk E.FO. Uccremosa-
HY€ aHTUHOIUIIENTHBHBIX CBOVICTB HOBBIX IIPOU3BO/IHBIX 3-AMUHOTHEHO[ 2,3-b [IUpH/INHA U 1,4-TUTHIPOTIUPUIMHA B TECTE Te-
wioBoi uMmepcru xBocra// Journal of Siberian Medical Sciences. 2023;7(4):23-34. DOI: 10.31549/2542-1174-2023-7-4-23-34

Investigation of antinociceptive properties of new derivatives
of 3-aminothieno[2,3-b]pyridine and 1,4-dihydropyridine
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ABSTRACT
Introductio n.Nowadays, the search for novel painkillers that exhibit both high efficacy and safety profiles is an
essential problem of modern pharmacological research.
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A im . To study the antinociceptive activity of ten samples of new derivatives of 3-aminothieno[2,3-b]pyridine and
1,4-dihydropyridine in the classical tail immersion test.

M eth ods. 340 newcyanothioacetamide derivatives that were synthesized by us at the Chemex Research Laboratory
(Vladimir Dahl Lugansk State University) underwent in silico screening. As a result, 10 compounds were selected that were
the most promising for the pharmacological management of pain. In the experiment (tail immersion test), albino male rats
were used, divided into 13 groups, 10 animals in each: the intact group, the control group (0.9% sodium chloride solution),
the comparison group (metamizole sodium) and 10 experimental groups (according to the number of administered com-
pounds). The compounds were administered intragastrically at a dose of 5 mg/kg 1.5 h before immersing the tail in hot
water.

R e s ults.Itwasestablished that three samples with codenames AZ420, AZ331 and AZ383 showed a significant anti-
nociceptive activity. The tail-flick time of rats in these experimental groups ranged from 31.4 s (AZ331) to 46.4 s (AZ383),
while the significance of the differences p in comparison with the values of the control group ranged from 0.00073 (AZ420)
to 0.00018 (AZ383).

Conclusion s.Fournew derivatives of 3-aminothieno[2,3-b]pyridine and 1,4-dihydropyridine with high analge-
sic activity, promising for further preclinical studies, have been identified.

Keywords: fused thienopyridines, 1,4-dihydrothiopyridines, antinociceptive properties.
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BBEJAEHUE

B coBpeMeHHOM MUpE, Ta3Ke HECMOTPS HA PA3HO-
obpasue JieKapCTBEHHBIX MTPENapaToB s KYITHPO-
BaHUsA 0OJIU, aKTyaJabHOH NMpOOJIEMON B MEIUIIH-
CKOU TPAKTHKE SIBJISIETCS a7IeKBaTHAsI, PAI[HOHAIIb-
Has u 6e3omacHass ¢papMakoTepanus 60JIeBOr0 CHH-
npoma [1—3]. Haubosee yacToii mpuauHON obparie-
HUsI TAI[HEHTOB 32 MEIUIMHCKON MMOMOIIBIO SIBJISI-
etcst 60J1b, UYTO 0COOEHHO XapaKTePHO JJIsT CTOMAaTO-
JIOTHYeCKOU MpakTuku. OIHAKO, sSBJISASACH KpaliHe
HEIMIPUATHBIM CHMIITOMOM, OOJIb CJIy’KUT BaKHEH-
UM KJIUHUYECKUM OPUEHTHUPOM JIJIs IOJIHOIIEH-
HOTO JTMaTHOCTUPOBAHUS U PAI[MOHAIBLHOTO Ha3HA-
yeHus: ¢apmakorepanuu [4-6]. IlosHOUEHHOE
ycrpaHeHune 00Jid, 0COOEHHO Ha MpefoleparuoH-
HOM U TIOCJIEONIEPAIIMOHHOM JTale, CIYKUT KPUTe-
pHEeM KayecTBa CTOMAaTOJIOTHUUECKOTO ieueHust [7, 8].
IIpu 3TOM B HaCTOsIIIlee BpeMs BpayaM PasInyHOMN
CTIEIUAIN3AINY He BCET/ia YIaeTCs JOCTUYD TIOJIHO-
[IEHHOTO 60JIEYTOJIAIONIETO U TPOTHBOBOCIATIUTE -
HOTO JIEHCTBUA U N30€KaTh HeKeIaTeIbHbIX 3 dek-
TOB B mpoliecce ¢papmakoTepanuu. HecrepouiHbie
npoTtuBoBocnauTesbHble cpeacrBa (HIIBC) obuia-
JIal0T 3HAYUTEIbHBIM KOJIMUYECTBOM M BBIPAYKEHHO-
CTHIO HEOJIATOTIPUATHBIX BO3JIEUCTBUM, a UMEHHO
VJIBLIEPOTEHHBIM, T€MATOTOKCUYECKHUM, TelaTOTOK-
CHYECKUM, KapJMOTOKCHYECKUM U HepPOTOKCHYe-
ckuM dpdexramu [9]. B aTOM CBsI3U HayUHbBIE HCCTIE-
JIOBaHWS, CIIOCOOCTBYIOIIE IIOUCKY HOBBIX O0JIEyTO-
JITIOIIUX CPEZICTB C BHICOKUM MpOodrieM 6e30macHo-
CTH, OCTAIOTCSI AKTYaJIbHBIMU Ha CETOTHSATITHUN JIEHb.

INTRODUCTION

Nowadays, even despite the variety of painkillers,
an urgent problem in medical practice is adequate,
rational and safe pharmacotherapy of pain syn-
drome [1—3]. The most frequent reason for patients
to seek medical help is pain, which is especially true
in dental practice. However, being an extremely
unpleasant symptom, pain is the most important
clinical requirement for correct diagnosis and
appropriate pharmacotherapy [4—6]. Appropriate
pain management, especially at the preoperative
and postoperative stages, is a criterion for the qual-
ity of dental treatment [7, 8]. At the same time, at
present, doctors of various specializations are not
always able to achieve complete analgesic and anti-
inflammatory effects and avoid undesirable effects
during pharmacotherapy. Nonsteroidal anti-inflam-
matory drugs (NSAIDs) have a number of adverse
side effects, namely ulcerogenic, hematotoxic, hepa-
totoxic, cardiotoxic and nephrotoxic ones [9]. In this
regard, scientific research contributing to the search
for new analgesics with a high safety profile remains
relevant.

Over the last decade, new organic compounds
from several cyanothioacetamide derivatives have
been of particular interest for scientists in the field of
chemistry, biology, pharmacology and medicine,
since cyanothioacetamide is an affordable and poly-
functional reagent widely used in synthetic organic
chemistry. One of the main uses of cyanothioacet-
amide is the synthesis of a wide range of S,N-hetero-
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B nociiesiHee ecaTIIeTHE HOBbIE OPTaHUYECKHE
COEIMHEHUS U3 Psiia MPOU3BOJHBIX ITMAHOTHOAIE-
TaMHJA IPEICTABJISIOT OCOOBIM MHTEpeC I yue-
HBIX XUMHYECKOT0, OMOJIOTHYECKOr0, (papMaIreBTH-
YeCKOTO0 W MEJUIIMHCKOTO MPOQUIIs, ITOCKOJIbKY
[MAaHOTHUOAIETAMU/T SIBJISETCSA JOCTYIIHBIM U TIOJIU-
(PYHKIIMOHAJIBHBIM PEareHTOM, IIIPOKO HUCIIOJIh3ye-
MBIM B CHHTETUYECKOH OPTraHUYECKOW XUMUHU.
OnHUM U3 TJIaBHBIX HANPABJIEHUU HCIIOIb30BAHUSI
[IMAaHOTHOALIETAMU/IA SIBJISETCS CHUHTE3 IIHPOKOTO
Kpyra S,N-TeTepOIUKINYECKUX COeTUHEHNH, K BaXK-
HEAIMM U3  KOTOPBIX  CJIEAYET  OTHECTH
3-nuaHonupuauH-2(1H)-THoHkI [10—12].

[TpousBoiHbIE IMAHOTHOAIETAMU/IA B HACTOSI-
Iee BpeMs MOXKHO CUHUTATh MEePCIeKTUBHBIMU OGHO-
JIOTUYECKU aKTUBHBIMHU COEJMHEHHUSAMU C Pa3HO-
obpasubIMu (hapMaKOAUHAMUYECKUMHU CBOWCTBAME
[13—-16]. 9TO u BBICOKAsA MPOTUBOBUPYCHAS AKTHB-
HOCTb, IPOTHBOBOCIIAJIUTEIHbHBIE U AHAJIENITHYECKHE
cBoiicTBa [17—-19]. Kpome aTOTO, pE3yabTaThl HCCIe-
JIOBAaHUU OCTPOU ITepopasIbHOU TOKCUYHOCTH IIPOU3-
BOJHBIX IIMAHOTHOAIIETAMHU/A 1N VIVO MOKA3aJIH, UTO
OHU UMEIOT HU3KYIO0 TOKCUYHOCTh (4—5-1 KJTacc TOK-
CUYHOCTH).

ITEJIb UCCJIEJIOBAHUSA

V3yyeHre aHTHHOIUIENITUBHOW aKTUBHOCTHU
HOBBIX TPOU3BOJIHBIX 3-aMHHOTHEHO[2,3-b]mupu-
IUHA ¥ 1,4-AUTHAPONUPUANHA B KJIACCUYECKOM
(apmMaKkoJIOTUUECKOM TEeCTe€ TEIJIOBO WMMMEPCHH
XBOCTA.

MATEPUWAJIbI 1 METO/IbI

Ha moAroroBuTesIbHOM 3Tarie mepes; pa3pabor-
KOU /Ti3aliHa SKCIIEPUMEHTA JIJIs1 OTIPEZIeJIEHUS] Hau-
0oJ1ee IEPCIIEKTUBHBIX COEUHEHNH C yIETOM IIpes-
[oJIaraeMbIX OMOMHUIIIEHEeH i (dapMaKOKOPpeEK-
uu 60JIEBOTO, BOCIAJIMTEIHFHOTO WU JIMXOPAI0U-
HOTO CHHIPOMOB MBI IIPOBEJIN BUPTYAJIbHBIA OHO-
CKPUHUHT 340 CHHTE3WPOBAHHBIX HaMHU Ha 0Oase
Hay4YHO-HCCJIEI0BATEIBCKON J1abopaTopuu  «XHUM-
3Kc» JIyraHCKOTO TOCY/JapCTBEHHOTO YHUBEPCUTETA
M. Biragumupa Jlans HOBBIX IPOU3BO/IHBIX I[UAHO-
THOAIETAMU/Ia C WCIIOJIb30BAHUEM  CJIEAYIOIUX
pecypcoB: Swiss Target Prediction (Swiss Institute of
Bioinformaties;  http://swisstargetprediction.ch/
index.php), PASS Online (http://www.
pharmaexpert.ru/passonline/predict.php), OSIRIS
Property Explorer (http://www.organic-chemistry.
org/prog/peo/) [20—22].

B pesysbraTe 6bLTH BBIOPAHBI /I€CATH 00pPa3IIOB
HOBBIX TETEPOIUKJINYECKUX COEJUHEHUMN, COIEP-
JKAIUX — 3-aMUHOTHEHO[2,3-b]uupuinHOBbIE U
1,4-IUTUAPONIMPUINHOBBIN (PparMeHTHI, Hanbosee

cyclic compounds, the most important of which
include 3-cyanopyridin-2(1H)-thiones [10-12].

Currently, cyanothioacetamide derivatives can be
considered promising biologically active compounds
with diverse pharmacodynamic properties [13—16],
as follows: antiviral activity, anti-inflammatory and
reinforcing properties [17-19]. In addition, the
results of in vivo studies of acute oral toxicity of cya-
nothioacetamide derivatives showed that they have
low toxicity (toxicity grade 4—5).

AIM OF THE RESEARCH

To study the antinociceptive activity of new deriv-
atives of 3-aminothieno[2,3-b]pyridine and 1,4-dihy-
dropyridine in the classical tail immersion test.

MATERIALS AND METHODS

Before developing the study design to identify the
most promising compounds taking into account bio-
targets for pharmacological pain management,
inflammatory, or febrile syndromes, we performed
in silico screening of 340 new cyanothioacetamide
derivatives synthesised by us at the Chemex Research
Laboratory (Vladimir Dahl Lugansk State Univer-
sity) using the following resources: Swiss Target Pre-
diction (Swiss Institute of Bioinformatics; http://
swisstargetprediction.ch/index.php), PASS Online
(http://www.pharmaexpert.ru/passonline/predict.
php), OSIRIS Property Explorer (http://www.
organic-chemistry.org/prog/peo/) [20—22].

As aresult, ten samples of new heterocyclic com-
pounds containing 3-aminothieno[2,3-b]pyridine
and 1,4-dihydropyridine fragments were selected,
the most promising ones taking into account the
putative biotargets for pharmacological manage-
ment of pain in vivo. These samples were code-
named AZo23, AZ169, AZ213, AZ257, AZ331,
AZ383, AZ420, AZ729, AU04271 and AU04288.
The structure and chemical formulas of the new
heterocyclic compounds selected in this way are
shown in Fig. 1. According to the results of in silico
screening, their biotargets are arachidonate 5-lipox-
ygenase, cyclooxygenase-2, phospholipase A2,
phosphodiesterase, prostanoid, somatostatin, ade-
nosine and cannabinoid receptors. Having planned
a series of in vivo experiments to study the analge-
sic and anti-inflammatory profile of the synthesized
compounds, among the recommended various clas-
sical pharmacological tests, we chose the tail
immersion test.

The experiment was carried out on 130 outbred
albino male rats weighing 250—280 g, received from
the vivarium of the St. Luka Lugansk State Medical
University during autumn-winter period in the labo-
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MEPCIEKTUBHBIX C YIETOM IIPEAII0IATaeMbIX OOMHU-
meHed Uit (hapMaKOKOPPEKIUH 00JIEBOTO CUH-
apoMma in vivo. dto ob6pasupl ¢ J1abOPATOPHBIMU
mudpamu: AZ023, AZ169, AZ213, AZ257, AZ331,
AZ383, AZ420, AZ729, AU04271 um AU04288.
CrpykTypa u xuMuueckue GpopMysIbl HOBBIX TETEPO-
OUKJIAYECKUX COeINHEHUH, OTOOPAHHBIX TAKUM
obpaszoM, IpuBeZieHbI HA PUC. 1. BuoMuIeHamu s
HUX I10 Pe3yJIbTaTaM BUPTYyaJIbHOTO OMOCKPUHUHTA
SIBJISTIOTCSI apaXH/I0HAT-5-JTUIIOKCUTEHA3a, IIUKI00K-
cureHasa-2, ¢ocdonumnaza A2, ¢ochoauscrepasa,
MIPOCTAHOUHbIE, COMATOCTATUHOBBIE, AIEHO3UHO-
Bble U KaHHaOmouaHsle penentopsl. CIIAHIPOBAB
cepuio papMaKoJIOTHUECKUX HCCIEOBAHUN B OIIbI-
Tax in Vivo 1o U3y4eHUI0 6OJIEYTOIAIONIEH U IPOTH-
BOBOCITUINTEIPHOU aKTUBHOCTH CHHTE3MPOBAHHBIX
COeZIMHEHUH, Cpefu PEKOMEHJIyeMbBIX Pa3IMIHBIX
KJIaccuyecknx (hapMaKOJIOTHYECKUX TECTOB MbI
BBIOPAJIH TECT TEIJIOBON UMMEPCHUHU XBOCTA.

IJKCIEPUMEHT MPOBEEH Ha 130 OesbIx Oecro-
POZIHBIX KpbICax-caMIlax Maccol 250—280 T, HOJIy-
yeHHbIX U3 BuBapus I'Y JIHP «JIyrancku#i rocymap-
CTBEHHBIN MeIUITMHCKUH yHUBepcuTeT uMeHu CBs-
turesis JIyku» (JITMY) B oceHHe-3UMHUM TIEPHUO]] B
saboparopuu kadenpsl GyHAAMEHTATbHOU U KJIU-
HU4Yeckol (apmaxosioruu. PanzoMusanus mpoBo-
JIJIaCh METOZIOM «KOHBEPTOB».

JKuBoTHBIE OBLIN pacIpesiesieHbl B UHTAKTHYIO,
KOHTPOJIBHYIO (KpbICaM BBOAWIN 2 MJ 0.9% pac-
TBOpa HATPUS XJIOPUA BHYTPUIKEIYAOYHO 10 IPO-
BeJZleHUsI TeCTa), cpaBHeHUs (pedepeHTHYIO) (IOTy-
YyaBIIre MEeTaMU30JI HATPUA) U 10 OIBITHBIX TPYIIIL,
10 KOJIMUECTBY HCCIIEAYEMBIX HOBBIX ITPOU3BOIHBIX
KOHJ/IEHCUPOBAHHBIX 3-aMUHOTHEHO[2,3-b]nupunu-
HOB U 1,4-JUTHAPONUPUAVHA. B kakmoi rpymme
OBLIIO 10 10 KPBIC.

VccenoBaHus IpOBEIEHBI B COOTBETCTBHH C ITPHU-
Ka3zoM MWuHHCTEPCTBA 37[paBOOXpaHeHus Poccwhii-
ckoii ®enepanyii OT 1 ampeyisi 2016 r. N2 199H
(O6 yrBep:kaenuu [TpaBrt HajIeKalel sabopaTop-
HOU TpakThKu). Ha NpOTSIKEHWH BCETO Iepuoja
WICCJIEZIOBAHUH JKUBOTHBIE HAXOJWINCH TOA HabJIIO-
ZIEHHEM O CBOOOJTHBIM JIOCTYTIOM K BOJIE U ITHIIIE, YTO
cootBercTByeT ['OCT 33044-2014 «IIpuHIUIIBI HAJ-
Jiexkaned J1abopaToOpHOU IIPAKTUKU» (YTBEPXKIEH
npukazoM PenepasbHOTO areHTCTBA IO TEXPETYJIIH-
POBAaHUIO M METPOJIOTUH OT 20 HOAOpA 2014 T.
N@ 1700-ct). VcenenoBatue 0100peHO KOMUCCHEH TI0
6uostuke JITMY (IIpoTOKOJI OT 01.11.2021 T. NQ 6).

Cpenu OOIIENIPUHATHIX METO/IOB OIEHKU TePMU-
yeckoil 60y HamMu ObLI BBIOpaH TECT TEIUIOBOH
MMMEPCHHM XBOCTA, OCHOBAHHBIM HAa CIIMHAJIHLHOM
¢iexcopHOM pedriekce B OTBET Ha MOTPYKEHUE XBO-
CTa B TOpsAYyIO BoAy. bosieBoe paznpaskeHue Moje-

ratory of the Fundamental and Clinical Pharmacol-
ogy Department. Randomisation was performed
using the envelope method.

The animals were divided into the intact group,
the control group (rats were injected with 2 ml of
0.9% sodium chloride solution intragastrically before
the test), the comparison (reference) group (received
metamizole sodium) and 10 experimental groups,
according to the number of new fused derivatives of
3-aminothieno[2,3-b]pyridines and 1,4-dihydropyri-
dine. There were 10 rats in each group.

The study was carried out in compliance with
the order of the Ministry of Health of the Russian
Federation dated April 1, 2016 No. 199n (On
approval of the Rules of Good Laboratory Prac-
tice). Throughout the whole study, the animals
were under the supervision having free access to
water and food, which corresponds to GOST
33044-2014 “Principles of Good Laboratory Prac-
tice” (approved by order of the Federal Agency for
Technical Regulation and Metrology dated Novem-
ber 20, 2014 No. 1700-st). The study was approved
by the Commission for Bioethics of the St. Luka
Lugansk State Medical University (protocol dated
November 1, 2021 No. 6).

Among the conventional methods for thermal
pain assessment, we chose the tail immersion
test, based on the spinal flexor reflex in response
to immersion of a tail in hot water. Painful stimu-
lation was induced by immersing the tail into a
vessel with water heated to 50-54°C, recording
latency of response. Analgesic activity was
assessed by prolongation of the tail-flick time
after exposure according to [23]. Metamizole
sodium (Analgin, Pharmstandard OJSC) at a dose
of 7 mg/kg was used as a reference drug for ani-
mals of the reference group. Ten samples of the
original newly synthesized compounds were
administered via a gastric tube at a dose of
5 mg/kg for 1.5 hours before the start of thermal
exposure. This dosage was chosen as optimal
based on a previously conducted experiment on
the dosage for other cyanothioacetamide deriva-
tives. According to the guidelines for preclinical
studies of new biologically active compounds, the
criterion for analgesic effect is considered to be a
significant increase in latency of the response
after substance administration.

Statistical processing of the obtained results was
carried out according to [24] and using conventional
formulas and statistical methods characterizing
quantitative variability. When processing experi-
mental data, we determined the arithmetic mean of
the latency duration before the onset of tail-flick a;
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O_CH3

Br
N S 0
AU04288 [3-amuH0-4-(2-dypuin)-6,7-guruapo-5H-unkaoneHTalb] AU04271 3-amuHo-N-(4-6pomodennn)-4-(2-dypun)-5,6,7,8-
THeHo[3,2-e|mupuAnH-2-u](4-MeToKcuPeHUT)MeTAaHOH TeTParuApoTHeHo[2,3-b]XuHOINH-2-Kap6oKcaMus,
AU04288 [3-amino-4-(2-furyl)-6,7-dihydro-5H-cyclopenta[b] AU04271 3-amino-N-(4-bromophenyl)-4-(2-furyl)-5,6,7,8-
thieno[3,2-e]pyridin-2-yl] (4-methoxyphenyl)methanone tetrahydrothieno[2,3-b]quinoline-2-carboxamide

AZ023 [3-amunO0-4-(5-MeTna-2-dypun)-5,6,7,8- AZ729 [3-amuHO0-4-(5-MeTnn-2-dypui)-5,6,7,8-
TeTParuApoTHeHo|2,3-b]|XxuHoNnH-2-1i](PpeHnsn)MeTaHOH TeTparuApoTHeHo|2,3-b|xuHonnH-2-uu)(3-6pomodeHns)MeTaHOH
AZ023 [3-amino-4-(5-methyl-2-furyl)-5,6,7,8- AZ729 [3-amino-4-(5-methyl-2-furyl)-5,6,7,8-
tetrahydrothieno(2,3-b]quinolin-2-yl](phenyl)methanone tetrahydrothieno[2,3-b]quinolin-2-yl](3-bromophenyl)methanone

N ()
\CH3
o)

0]

AZ420 5-unano-4-(2-pypun)-N-(2-MeTokcudpennn)-6-({2-[(3- AZ383 5-npaHo-6-({2-[(4-3ToKCcHbeHNT)aMUHO|-2-0KCOITHII}
MeTOKCU}EHUT)aMUHO|-2-0KCO3TUI}THO)-2-MeTH1-1,4- THO)-4-(2-dypun)-2-metun-N-(2-metundenun)-1,4-
JUTHJPIUMPUAUH-3-Kap6oKcaMu/, JUTHJIPONIUPU/IMH-3-KapOoKcaMu /|
AZ420 5-cyano-4-(2-furyl)-N-(2-methoxyphenyl)-6-({2-[(3- AZ383 5-cyano-6-({2-[(4-ethoxyphenyl)amino]-2-oxoethyl}thio)-4-
methoxyphenyl)amino]-2-oxoethyl}thio)-2-methyl-1,4- (2-furyl)-2-methyl-N-(2-methylphenyl)-1,4-dihydropyridine-3-
dihydropyridine-3-carboxamide carboxamide

Puc. 1. CtpykrypHbIe HOpMyIIbl U Ha3BaHUA 110 HoMeHKIaType NIOITAK
JUTS ICCIIEyEMBIX 3-aMUHOTHEHO[ 2,3-b]TUPUIUHOB U 1,4-TUTUAPONUPH/IAHOB
Fig. 1. Structural formulas and International Union of Pure and Applied Chemistry (IUPAC) names
of the studied 3-aminothieno[2,3-b]pyridines and 1,4-dihydropyridines
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O
HaC/

AZ331 5-nuaHo-4-(2-dypui)-N-(2-MeTokcudpeHu)-6-
{[2-(4-MeTOKCUDEHNT)-2-0KCO3THUI| THO}-2-MeTHI-1,4-
JUTHAPOTIMPUUH-3-Kap6oKcaMuz,

AZ331 5-cyano-4-(2-furyl)-N-(2-methoxyphenyl)-6-
{[2-(4-methoxyphenyl)-2-oxoethyl]thio}-2-methyl-1,4-
dihydropyridine-3-carboxamide

Br

O

AZ213 6-{[2-(4-6poModeHH)-2-0KCOITUI| THO}-5-I[HaHO-
4-(2-bypun)-2-meTun-N-(2-metundenun)-1,4-1uru JponupuMH-
3-kap6oKcaMuz
AZ213 6-{[2-(4-bromophenyl)-2-oxoethyl]|thio}-5-cyano-4-(2-furyl)-
2-methyl-N-(2-methylphenyl)-1,4-dihydropyridine-3-carboxamide

T
o}

P

NH

HiC N
H
(0]
Br

AZ257 6-{[2-(4-6poModeHU)-2-0KCOITUI | TUO }-5-1IHaHO-
4-(2-dypun)-N-(2-meTokcudenun)-2-mMmeTun-1,4-
JUTHAPOTUPUAH-3-KapOOKCaMH/

AZ257 6-{[2-(4-bromophenyl)-2-oxoethyl]|thio}-5-cyano-
4-(2-furyl)-N-(2-methoxyphenyl)-2-methyl-
1,4-dihydropyridine-3-carboxamide

NH | | %N

HaC HsC

Iz

AZ169 6-(6ensnnTHo)-5-1MaHo-4-(2-dypun)-N-(2-
MeTOoKcUdeHU1)-2-MeTHJI-1,4-1UruIponupuIH-3-KapooKcaMu /g
AZ169 6-(benzylthio)-5-cyano-4-(2-furyl)-N-(2-methoxyphenyl)-2-
methyl-1,4-dihydropyridine-3-carboxamide

Oxonuanue puc. 1 / Ending of Fig. 1

JIMPOBAJIH IIPH MOTPY;KEHUU XBOCTA B COCY/I C BOZOH,
Harperoi 10 50—54 °C, perucrpupysi JaTEeHTHBIH
[IepUo/i peakiuu. AHaJbreTudyecKas aKTUBHOCTH
OIlEHHUBA/IACh 110 YIJIMHEHHIO BPEMEHH pEaKIINH
OTZIeprUBaHusi XBocTa coryacHo [23]. B kauectse
mperapara CpaBHEHHs JJIS JKMBOTHBIX pedepeHT-
HOH TpYIIBl KCIIOJIH30BAH METAMU30JI HATPHUSA —
Anansrut (OAO «®apmcranaapt») B J103€ 7 MI/KT.
JlecsaTh 00pas31i0B OPUTHMHAIBHBIX BHOBb CHHTE3HUPO-

dispersion of o2 values relative to the arithmetic
mean; standard deviation o; variation coefficient V.
The significance of differences was calculated accord-
ing to the Wilcoxon signed-rank test in comparison
with the control group of animals. To construct plots
and determine the degree of the significance of dif-
ferences, the R language and Rstudio software (ver-
sion 4.0.5) were used; to visualize the results —
R packages ggplot2, ggrepel, ggsignif.
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BAHHBIX COEJUHEHUU BBOJWJIU UepPEe3 JKEeJTyIOUHBIH
30H/I B J103€ 5 MI/KT 3a 1.5 4 /10 Hayaja TepMude-
CKOTO BO3/IeHCTBUA. JTa TO3UPOBKA ObLia BHIOpaHa
KaK ONTHUMaJIbHAsI Ha OCHOBAHWHU paHee IMPOBeIeH-
HOT'O 9KCIIEPUMEHTA 110 J030BOMY PEKUMY IS IPY-
TUX MPOU3BOJHBIX ITHaHOTHOAneTamuza. CorsacHo
PYKOBOJICTBY O JOKJIMHUYECKUM HCCIENOBAHUAM
HOBBIX OMOJIOTHYECKH aKTUBHBIX COEJITMHEHUH, KPHU-
TeprUeM aHaJIbreTUYecKoro 3ddeKTa MPUHATO CUU-
TaTh JIOCTOBEPHOE YBEJTMUEHHE JIATEHTHOTO ITEPUOA
peaxIuu mmocjie BBeZieHusI BEelecTna.

Cratuctuueckass  0o0paboTka  IMOJIYYEHHBIX
pe3ybTaTOB MPOUM3BOAMIACH COTJIACHO [24] u ¢
HCIIOJIb30BAHUEM H3BECTHBIX (GOPMYJ U METOZOB
MaTeMaTUYEeCKON CTAaTUCTUKU, XapaKTEePU3YIOIIeH
KOJIMYECTBEHHYI0 M3MEHUYUBOCTh. IIpu 06paboTke
DKCIEPUMEHTAIbHBIX JTAHHBIX OIPENessIIN Cpel-
Hee apudMeTUYECKOe BpeMeHU JIATEHTHOTO MepH-
o/1a JTo HaYaJIa OTIEPTUBAHUSA XBOCTA d; IUCIIEPCUIO
3HAUYEHUH 0° OTHOCUTEJIBHO CpeHero apudMeTH-
YeCKOT0; CpeHEKBa/IpATHYECKOE OTKJIOHEHUE O;
koadpunment Bapuanuu V. JloCTOBEpHOCTh OTJIH-
YUH PaACCUMTHIBAJIU 110 YUIKOKCOHY B CPAaBHEHUH C
KOHTPOJIBHOM TPYIION KUBOTHBIX. J[Jis1 mOCTpoe-
HUsI rpadUKOB U YCTAHOBJIEHUS CTEITEHU JOCTOBEP-
HOCTH pa3/JIMYUi HCIIOJB30BaTK s3BIK R, Mmpo-
rpammbl Rstudio (Bepcus 4.0.5); i BU3yasIn3a-
Uy pe3ysibTaToB — R 6ubsnmoreku ggplot2, ggrepel,
ggsignif.

PE3YJ/IBTATBI

B Hammem 5KcIIepUMEHTAIBHOM MCCJIEIOBAHUU
CpeJlHHe YNC/IeHHble 3HAYEHUsI BPEMEHU OTAepru-
BaHUA XBOCTA U3 cOCyZia ¢ ropsiueil BopoH y KpbIC
KOHTDOJIPHOUM Tpynmbl 06e3 (GapMaKOKOPPEKIIHH
COCTAaBJIAIOT 9.4 c. IIpenBapuTesbHOE BBENEHHE
MeTaMH30JI1a HaTpusA KpblcaM pedepeHTHOHN IPYIIIbI
YBEJINYUBAET €ro /10 14.2 C.

[TosryueHHBIE B TECTE TEIJIOBOU MMMEPCHH XBO-
CTa JlaHHBle, CBUJIETEIBCTBYIOIINE O HAJUYUU B
criekTpe hapMakoimHAMUIecKuX 9 (HEKTOB OT/IE/Th-
HBIX HOBBIX OPUTHHAJIBHBIX KOHZEHCHPOBAHHBIX
IIPOU3BO/IHBIX THEHONUPHUANHOB U 1,4-TUTUIPOIIHU-
PUAMHOB aHTUHOIUIIENTUBHBIX CBOUCTB, IIPEJICTaB-
JieHsl Ha puc. 2. Kak BUIHO M3 IPUBEJEHHBIX Ha
PUCYHKE JIaHHBIX, Y JKUBOTHBIX IISITH OIIBITHBIX
TPYII, TMOJyYaBIINX Pa3IUdHble 00pasI(bl U3ydae-
MBIX IIPOU3BOJHBIX KOHEHCHPOBAHHBIX THUEHOIIU-
PUAVHOB ¥ 1,4-UTHIPOTUONIMPUIUHOB C Jlabopa-
TopHBIMH mudppamu AZ257, AZ169,AZ729, AU04271
u AU04288, Bpemsa OTIepruBaHUA XBOCTa COCTa-
BWIO OT 7.8 /10 10.2 c¢. JIOCTOBEPHBIX OTJIMUMH /I
HUX B CpPaBHEHUHM €O 3HAUYEHUAMU KOHTDPOJIbHOU
TPYIIIBI HE YCTAHOBJIEHO.

RESULTS

In our study, the average tail-flick time in rats of
the control group without analgesia was 9.4 s. Pre-
liminary administration of metamizole sodium to
rats of the reference group increases it to 14.2 s.

The data obtained during the tail immersion
test, which indicate the presence of antinocicep-
tive properties in the pharmacodynamic effect
range of certain new original synthesized deriva-
tives of thienopyridines and 1,4-dihydropyri-
dines, are presented in Fig. 2. As can be seen from
the data in the figure, in animals of five experi-
mental groups that have received various samples
of the studied derivatives of fused thienopyri-
dines and 1,4-dihydrothiopyridines with code-
names AZ257, AZ169, AZ729, AUo04271 and
AUO04288, the tail-flick time ranged from 7.8 to
10.2 s. Significant differences for them in com-
parison with the values of the control group were
not revealed.

Among the experimental groups of animals, a
new derivative of 1,4-dihydropyridine AZ213 exhib-
ited analgesic activity similar to the reference drug
(metamizole sodium) (Fig. 2).

The results obtained indicate that a new heterocy-
clic compound, a derivative of fused thienopyridines
AZo023, showed moderate analgesic activity two-fold
higher in comparison with the reference drug (met-
amizole sodium). Its ability to increase the latency of
tail-flick from a container of hot water averages
28.0s.

Three samples leading in terms of the presence of
antinociceptive properties showed a significant anal-
gesic activity. These are compounds AZ331, AZ420
and AZ383.

The tail-flick time in the experimental group,
which received a compound from a series of 1,4-dihy-
dropyridine derivatives AZ331 via a gastric tube
according to the study design, averaged 31.4 s for the
group, while the significance of differences p com-
pared with the values of the control group was
0.00037. When compared with the values in the
comparison group, the studied indicator exceeds the
latter by 2.21 times.

The synthesized new derivative of 1,4-dihydro-
pyridine AZ420, administered 9o min before the test
to rats of the corresponding experimental group,
according to the results of the studies, can signifi-
cantly increase the tail-flick time in comparison with
the control group (p = 0.00073) up to 42.6 s. This is
three times more than when using metamizole
sodium under similar conditions.

According to the results of our studies, the high-
est analgesic activity in this pharmacological test was

Journal homepage: http://jsms.ngmu.ru
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Puc. 2. JIJIUTeIbHOCTD JIATEHTHOTO BPEMEHH OT/IEPTUBAHMS XBOCTA Y KPBIC PA3JIMYHBIX TPYIIIT
C IIOKA3aTeJsIMH JIOCTOBEPHOCTH B TeCTe YUIKOKCOHA
Fig. 2. The duration of latency of tail-flick in rats of different groups and the significance level according
to the Wilcoxon signed-rank test

Cpeny ONBITHBIX TPYII KUBOTHBIX B IIPOBEEH-
HOM DKCIIEPUMEHTE aHAJIOTUUHYIO ITpernaparTy cpas-
HeHUs (MeTaMH30JI HATPHSA) aAHAJIBIETHUYECKYIO
AKTUBHOCTbH IIPOSABJISIET HOBOE TPOU3BOAHOE 1,4-/1H-
TUApONUpUINHA ¢ mudpom AZ213 (cM. puc. 2).

[TosrydeHHBIE B BKCIEpHUMEHTE Ha JiabopaTop-
HBIX KHUBOTHBIX PE3YyJIbTAThl CBUJIETEIBCTBYIOT O
TOM, YTO YMEpPEHHYI0 OO0JIEyTOJISIONIYI0 AaKTHB-
HOCTb, JIBYXKPAaTHO IIPEBBINIAIOINIYI0 TaKOBYIO Y
mmpenapaTta CpaBHEHHSA — MeTaMH30Ja HaTpus,
II0Ka3aJ10 HOBOE TeTEPOIUKINYECKOe COeTUHEHNE,
MIPOU3BOIHOE KOHJIEHCUPOBAHHBIX THEHOITHPHU/IH-
HOB ¢ 1abopaTopHbIM udpom AZ023. Ero crioco6-
HOCTb YBEJIMUUBATH JIATEHTHOE BpPeMs OT/IepPTrUBa-
HHsI XBOCTA U3 COCYZA C TOPSYEH BOIOU COCTABJISET
B cpefHeM 28.0 c.

OTYeT/IMBO  BBIPAKEHHYI0  aHAJIbTETUYECKYIO
aKTUBHOCTb ITPOSIBIJIN TPU 00pasIa-ujiepa B IJIaHe
HJIWYUS aHTUHOIWMIENTUBHBIX CBOWCTB — 5TO
coequHeHwus ¢ mudpavu AZ331, AZ420 u AZ383.

Bpemsi oTmepruBaHHS XBOCTa KpPBIC OITBITHOH
TPYIIIB, HOJYYaBIIUX Yepe3 JKeIyJOUHBIN 30H/ 10
cxeMe SKCIEpUMEeHTa CoeIMHeHNe U3 pAJjia JepuBa-
TOB 1,4-AUTUAPOTHUPUAUHA ¢ mudpom AZ331, cocTa-
BUJIO B CPEZTHEM 31.4 C IO TPYIIIE, IPU 3TOM CTEIIEHD
JIOCTOBEPHOCTH Pa3INYUM p 110 CPaBHEHUIO C IOKa-
3aTeJIIMH  KOHTPOJIbHOH  TPyHIbI  COCTaBHJIA
0.00037. CpaBHUBAs CO 3HAUEHUAMH B IPYIIIIE CPAB-
HEHUs, WCCIEAyeMbIH II0Ka3aTesb IPEBOCXOTUT
IOCJIeTHYE B 2.21 pasa.

CHHTEe3uPOBaHHOE HOBOE IIPOU3BOTHOE 1,4-TUTH-
JiportmpuAnHa oA, mudpoMm AZ420, BBOAUMOE 3a
90 MUH JI0 IIPOBEJIEHUSI TECTA KPhICAM COOTBETCTBY-
IOIled ONBITHOW TPYHIIBI, IO pe3yJibTaTaM IIPOBe-

demonstrated by a dihydropyridine derivative AZ383
(tail-flick time — 46.4 s). This is 3.27 times higher
than in animals received metamizole sodium.

Thus, the tail immersion test, carried out on out-
bred albino rats, showed the presence of analgesic
activity in the five studied derivatives of
3-aminothieno[2,3-b]pyridine and 1,4-dihydropyri-
dine. The leaders in terms of analgesic properties are
samples codenamed AZ331, AZ420 and AZ383. They
are 2.21—3.27 times more effective than metamizole
sodium.

In the future, the prospects for our research will
be to confirm their analgesic activity using other
classical tests, to identify the antiexudative effects of
these compounds, as well as study their acute and
chronic oral toxicity.

Dynamic follow-up of laboratory animals for
3 days after the pharmacological experiment showed
that rats of all experimental groups did not visually
differ in behavior from rats of the control and refer-
ence groups.

DISCUSSION

In recent years, a very popular trend in drug
development is synthesis of so-called hybrid mole-
cules [16—19]. This concept is based on the combina-
tion in one molecule of fragments with different
pharmacotherapeutic properties bound directly or
through a flexible spacer. The consequence of such
conjugation may be an increase in the effect of a drug
due to more effective binding to the protein target,
emergence of new types of activity, elimination of
side effects, or a decrease in drug resistance. The
compounds we synthesized consist of both pharma-
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JIEHHBIX HCCJIEJIOBAaHUHA CIOCOOHO JIOCTOBEPHO B
CpPaBHEHUH C KOHTPOJILHOU Ipynmo# (p = 0.00073)
YBEJTUYUBATH BPEMsI OTAEPTUBAHUS XBOCTA U3 COCY/IA
¢ TopsTYel BOAOM J10 42.6 C. DTO TPOEKPATHO OOJIBIIIE,
yeM IocjIe IPUMeEHEHU s MEeTaMU30J1a HaTPHUs B aHa-
JIOTHYHBIX YCIOBHUSX.

CamyIo BBICOKYIO 0OJIEYTOJISIONIYI0 AKTUBHOCTD
II0 pe3yJIbTaTaM HaIlIUX HCCIEOBAHUN B 3TOM dap-
MAaKOJIOTHYECKOM TECTEe IIPOSIBUJI IEPUBAT TUTHUAPO-
nupuanHa ¢ Ja60paTOpHBIM Iudpom AZ383 (Bpems
OT/IEpTUBaHUA XBOCTa — 46.4 c). TO B 3.27 pasa
6oJibllle TIOKA3aTesisl Y >KUBOTHBIX, IIOJIyYaBIIHX
MeTaMU30J1 HaTPHI.

Takum 006pa3oM, TECT TEMJIOBOH UMMEDPCHUH XBO-
CTa, IPOBEJIEHHBIN ¢ OeJIBIMU OECTIOPOHBIMU KPbI-
caMu, MOKa3ayl HAJINYKMeE AHAJIbIeTUYeCKON aKTHB-
HOCTU Y IISITU HCCJIEAYEMBIX IIPOU3BOJIHBIX 3-aMU-
HOTHEHO[2,3-b]nupuanna u 1,4-IUTUIPOITUPUANHA.
Jlunepamu B miaHe 60JIeyTOSIONIUX CBOMCTB SIBJISA-
foTcs1 00pas1el ¢ mudpamu AZ331, AZ420 u AZ383.
Onu s¢ddexTBHEe MeTaMU30Jla HATpUs B 2.21—
3.27 pasa.

B nasnpHelIIeM nepceKTHBAMU HAIIINX UCCIIEZ0-
BaHUU OyIyT MOATBEPKIEHHE UX AHAIBTETUUECKOH
AKTUBHOCTH B JIPYTHX KJIACCHUECKUX TECTAX, BBISB-
JIeHNe aHTUAKCCYIaTUBHBIX 3G HEKTOB JaHHBIX COe-
JMUHEHUH, a TaK)Ke U3y4JeHUe UX OCTPOH U XpOHUYe-
CKOM ITepOPATTbHOU TOKCUYHOCTH.

Hab6nronenue B AHAMUKe Ha MIPOTSKEHUU 3 CYT
mocsie  (GapMaKOJOTHYECKOTO JKCIIEPUMEHTa 3a
J1a60PATOPHBIMU KUBOTHBIMHU IIOKA3aJ10, YTO KPHICHI
BCeX OIBITHBIX IPYII BU3YATIBHO I10 OBEJEHYECKOH
AKTUBHOCTH HE OTJINYAJIUCH OT KPhIC KOHTPOJILHOM U

pedepeHTHOM rpy1iI.

OBCYXXKJIEHHNE

B nocsienHue ro/ipl BechMa MOy IAPHBIM HAIIPaB-
JIeHuEeM pa3pabOTKU JIEKAPCTBEHHBIX CPEZICTB SIBJIsA-
eTCsl CHHTE3 TaK HAa3bIBAEMBIX THOPHUIHBIX, WJIN
MYJIBTUMOZIQJIbHBIX, MOJIEKYJI [16—19]. JlaHHAasA KOH-
LENIus OCHOBAHA HA COENVMHEHUU B OJHOH MOJie-
KyJie ¢parMeHTOB C PA3JIUUHBIM (papMaKoTepareB-
TUYeCKUM IpoduIeM, CBA3aHHBIX HEIOCPE/ICTBEHHO
6o uvepe3 rubkuii crericep. CiencTBUEM TaKOU
«KOHBIOTAIIUU» MOKET OBITh YCHUJIEHUE JEeHCTBUSA
mpenapara 3a cuer 6osiee 3Q)(HEeKTHBHOTO CBA3BIBA-
HUSI C TPOTEMHOBOH MHUIIEHBIO, BO3HHUKHOBEHHE
HOBBIX BUJIOB AKTUBHOCTH, YCTPAaHEHHE ITOOOYHBIX
3(pdeKTOB UMM CHUKEHUE PE3UCTEHTHOCTH K IIpena-
pary. CUHTe3UpOBAaHHbIE HAMU COEIMHEHUS HECYT
dapmakodopHbie ¢GparMeHThl TUEHONHUPUANHA
b0 1,4-AUTUAPONUPUANHA, C OJHOM CTOPOHBI, U
dapmakodopHbIil QYPWIBHBIH  (5-MeTHIPYPUIb-
HBIH) OCTaTOK — C APYTOM.

cophoric fragments of thienopyridine or 1,4-dihy-
dropyridine and the pharmacophoric furyl (5-meth-
ylfuryl) residue.

The pronounced antinociceptive activity of the
leader sample, thienopyridine AZ420, that we
have revealed in the animal experiments, are
comparable with the results of previously in silico
screening. It should be noted that this biologi-
cally active compound can potentially affect the
activity of serine/threonine protein kinase, phos-
pholipase A2, arachidonate 5-lipoxygenase and
beta-secretase.

The sample codenamed AZ331, selected from the
Chemex laboratory’s abundant library of novel
organic compounds, can bind to collagenase-3, phos-
pholipase A2, arachidonate 5-lipoxygenase and
endothelial ET(A) and ET(B) receptors. This corre-
lates with our findings of relatively high analgesic
activity.

The third leading sample in the study is a new
1,4-dihydropyridine derivative codenamed AZ383.
According to the results of the target prediction, this
compound has the potential to bind to arachidonate
5-lipoxygenase and act upon adenosine receptors A1
and A2B and COX-2.

CONCLUSION

Experiments conducted in vivo using the tail
immersion test for ten new thienopyridine and
1,4-dihydropyridine derivatives showed the pres-
ence of a significant antinociceptive activity when
used at a dose of 5 mg/kg in the followed three com-
pounds:

e AZ420 (5-cyano-4-(2-furyl)-N-(2-methoxyphe-
nyl)-6-({2-[(3-methoxyphenyl)amino]-2-oxoethyl}
thio)-2-methyl-1,4-dihydropyridine-3-carboxamide)
(3 times more effective than metamizole sodium);

« AZ331 (5-cyano-4-(2-furyl)-N-(2-methoxyphe-
nyl)-6-{[2-(4-methoxyphenyl)-2-oxoethyl]thio}-2-
methyl-1,4-dihydropyridine-3-carboxamide) (2.21
times more effective than metamizole sodium);

« AZ383 (5-cyano-6-({2-[(4-ethoxyphenyl)ami-
no]-2-oxoethyl}thio)-4-(2-furyl)-2-methyl-N-(2-
methylphenyl)-1,4-dihydropyridine-3-carboxamide)
(3.37 times more effective than metamizole sodium).

Also, a new thienopyridine derivative AZo023
([3-amino-4-(5-methyl-2-furyl)-5,6,7,8-
tetrahydrothieno[2,3-b]quinoline-2-yl](phenyl)
methanone) showed a high level of analgesic activity
(2 times more effective than metamizole sodium).
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BrIsiBJIeHHbIE HAMH B 9KCIIEDUMEHTE Ha JKUBOTHBIX
OTYETJIUBO BHIPAKEHHBIE aHTHHOIUIENITUBHBIE CBOM-
crBa y obpasma-iuziepa — TUEHONMUpHAUHA AZ420
COIIOCTABUMBI C ITOJIyU€HHBIMU PaHee Pe3yJIbTaTaMu
BUPTYaJIbHOTO 6rocKpuHUHTA. CIleyeT OTMETUTD, UTO
TIOTEHITUATIBHO 3TO OHMOJIOTHUECKU AKTUBHOE COETHHE-
HUE CIIOCOOHO BJIUATH HA aKTUBHOCTb CEPUH-TPEOHUH
MMPOTENHKUHA3BI, docdomunassl A2, apaxujOHAT-5-
JINTIOKCUTEHA3bI U OeTa-CeKpeTasbl.

OToOpaHHBIN U3 OOIMTUPHON OUOTHOTEKH JJabopa-
TOpUM «XUMIKC» HOBBIX OPTAHUYECKUX COETUHEHUN
obpaszer; ¢ s1abopatopHbIM IuGpoM AZ331 MOKET
CBSABBIBATHCS € KOJUIareHa3ou-3, pocdorumazoit A2,
apaxuIoHAT-5-JINIIOKCUTEHA30H U DHJI0TeTHAJIb-
HBIMU penenrtopamu tTuna ET-A u ET-B. 9to koppe-
JIUpyeT C TOJy4YeHHbIMM HAMHU JIAHHBIMH OTHOCH-
TEJIHO BBICOKOM aHAJIbIeTUYECKON aKTHUBHOCTH.

TperbuM 00pa3nOM-JIHIEPOM B TPOBEAEHHOM
WCCJIEZIOBAHUM  fIBJISIETCA  HOBOE  IIPOU3BOJIHOE
1,4-TUTHAPONIUPUANHA € JJaOOPATOPHBIM MIU(ppPOM
AZ383. 91O coefuHEHUE IO pe3yJbTaTaM IpeJU-
KTOPHOTO aHAJIN3a MOTEHIIMAJIbHO UMEET BO3MOK-
HOCTh CBSI3BIBATBHCS C apaxXuOHAT-5-TUMIOKCUTEHA-
301, BO3/IEHCTBOBATh HA aJIeHO3UHOBBIE PEIENTOPHI
A1 u A2B u I1OT'-2.

3AKJIOYEHUE

JKCcIepruMeHTaTbHbIE UCCIIEIOBAHNUS, ITPOBEEH-
HBIE IN VIVO B TECTE TEIIOBOU UMMEPCUHU XBOCTA JIJIsI

CITNCOK JINTEPATYPBI

1. Dahlhamer J., Lucas J., Zelaya C. et al. Prevalence of
chronic pain and high-impact chronic pain among
adults — United States, 2016 // Morb. Mortal. Wkly
Rep. 2018;67(36):1001-1006. DOI: 10.15585/mmwr.
mmo6736a2.

2. Finnerup N.B., Haroutounian S., Baron R. et al.
Neuropathic pain clinical trials: factors associ-
ated with decreases in estimated drug efficacy //
Pain. 2018;159(11):2339-2346. DOI: 10.1097/j.
pain.0000000000001340.

3. ITaxomona U.I'., Kyumun A.H., IlaBnoBa E.IO. Hecre-
poU/THbIE TTPOTHBOBOCIATIUTEILHBIE MpENnapaThl MpU
octpoii Gosm: KoHceHcyc 3bdeKTHBHOCTH u 6e3-
omacHoctd // PyccKHMH MeIMIMHCKUH O KypHAJL.
2017;25(21):1537-1542.

4. Monaghan J., Adams N., Fothergill M. An evalua-
tion of a pain education programme for physiothera-
pists in clinical practice // Musculoskeletal Care.
2018;16(1):103-111. DOI: 10.1002/msc.1218.

5. @menimep I'.M. Anasbretuyeckoe aeiicrue Kero-
posia® mpu 60JIEBOM CUHIPOME B CTOMATOJIOTHIECKOH
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JipoMa pa3IudyHOIo reHesa // AMOyiaaTOpHAast XUPYyp-
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JIECATH HOBBIX IIPOM3BOIHBIX THEHOIUPHUAWHA U
1,4-AUTUPONMPUANHA, IOKA3AIH HAJTUYNE MaKCH-
MaJIPHO OTYETJINBO BBIPAKEHHBIX AHTHHOIIUIIEI-
THUBHBIX CBOWCTB IIpU IPUMEHEHHUHW HX B Ji03e
5 MI'/KT' Y TPEX HUKEIPUBE/IEHHBIX COETUHEHUN:

o AZ420 (5-mmuano-4-(2-bypun)-N-(2-MeToKCHU-
denunn)-6-({2-[(3-MmeTokcudpeHu)aMuHo]-2-
OKCOJTHJI }THO)-2-METHUJI-1,4-TUTUPOUPUUH-3-
kapbokcamun) (adpdbekTHBHEE MeTaMHU30J1a HATPUS
B 3 pasza);

e AZ331 (5-ntmano-4-(2-pypur)-N-(2-MmeToKCcH-
dbennn)-6-{[2-(4-MeTOKCUDEHUIT)-2-0KCOITHUI |
THO}-2-METHJI-1,4-TUTUAPOTUPUTUH-3 -
kapOokcamuy) (3ddeKTHBHEE METAMU30J1a HATPUs
B 2.21 pa3za);

» AZ383 (5-nmano-6-({2-[(4-aTokcudenmwn)amu-
HO]-2-0KCO3TUJI }THO)-4-(2-pypu)-2-meTui-N-(2-
MeTUAPEHUN)-1,4-TUTUAPOTUDPUSUH-3-
kapOokcamuy) (3 deKTHBHEE METaMU30J1a HATPHUs
B 3.37 pasa).

TaxKe [0CTATOYHO BBICOKYIO OOJIEYTOJISIIOILYIO
AKTUBHOCTH IIPOSIBJISIET HOBOE IIPOUBBOJTHOE THEHO-
nmupuguHa ¢ 1mmdpom AZo23 ([3-amuHO-4-(5-
MeTui-2-pypui)-5,6,7,8-TeTparuporreno[2,3-b]
XUHOJMUH-2-w1](heHmwn)meranon)  (addeKkTrBHEe
MeTaMH30J1a HAaTPUsA B 2 pasa).

KoH@uuKT HHTEPECOB. ABTOPHI 3aBJIAIOT 00
OTCYTCTBUY KOH(JINKTA UHTEPECOB.
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