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ONPEJEJEHUE BUOJIOTHYECKUX MUILIEHEN U BU/IOB A. A.
®APMAKOJIOTUYECKON AKTUBHOCTH
HOBbIX YACTUYHO THAPUPOBAHHbBIX ITUPUAHUHOB,
NMMPOU3BOJHBIX A-IMAHOTUOALETAMUJA

AHHOTALMA. CoBpeMeHHBIe (hapMaKOJIOTUUECKUE UCCIIE0BAHNS HAIPSIMYIO CBS3aHbI C aHAIN30M JII3aliHa XMMHUUe-
CKHUX COEJIMHEHHH, HallpaBJICHHbIX Ha IIOMCK BEILECTB, 00JIaAaI0NIIX ONPEeIeIICHHBIM NPO(QHIEM MHUIICHb-CIICHUpH-
YEeCKOW aKTUBHOCTH. MOJIEKYJSIPHBINA COCTaB M CTPYKTYPHOE CTPOSHHE COCAMHEHHUI HAMPSAMYIO CBSI3aHO C UX OHo-
JIOTHYECKOI aKTMBHOCTBIO, U, AJS TOTO YTOOBI ONPEAENUTh MAKPOMOJEKYJSPHYIO OHOIOTHYECKYIO CTPYKTYpY,
Ha KOTOpYyIo OyneT HampasieH (hapMakoIorHyecKuii 3¢ Gekt, HeoOXoanMa MpeaBapuTebHas OlleHKa, BO3MOXKHAs
TIPY TIPOBEAECHUN UCCIEIOBAHUM in silico ¢ TOMOIIBIO IPOrPaMM BUPTYaIbHOTO OMOCKPHHHHTA.

Ilens pa®oTsl — HIporHo3 BUAOB (hapMaKOIOTHIECKOH aKTHBHOCTH MOJIEKYJI HOBBIX COSANHEHHH U ONIPEAeIeHNe
BO3MOJKHBIX MHIIEHEH ISl B3aUMOIEHCTBYS C TIOMOIIBIO OTKPBITHIX IU(POBEIX 0a3 faHHBIX. HoBBIE YacTHYHO THA-
pHpOBaHHBIE NHUPHUIVHBI, HPOU3BOAHBIC o-IHaHotHoaneramuna (o-L[TA), cunresmpoBanHble Ha Oaze HIJI
«XumOke» JIT'Y um. B. lans, 6buid MOJABEPTHYTH OMOJIOTHYECKOMY CKPHUHHUHTY C HCIIOJIH30BaHHEM KOMILICKCA
nporpamm Swiss Target Prediction u Pass Online.

B pabote paccMaTpuBaroTCs pe3yIbTaThl BUPTYILHOIO KOMITBIOTEPHOTO MOZICITMPOBAHUS in Silico A COeIMHEHUI
¢ naboparopusiMu mmdppamu cv-091, cv-095, cv-099, cv-142, nanusie 00pasibl SBIAIOTCS IPOU3BOAHBIME O-LIHa-
Hotnoaneramuna (o-L{TA), KOTOpBIil ¢ MOMEHTa €ro CHHTE3a MOKa3al ce0s KaK YHUKATBHBIN MOJN(YHKIHOHATBHBIH
peareHT ¢ OOJIBIINMHI CHHTETHIECKUMH BO3MOXKHOCTSIMH.

KUIIOYEBBIE CJIOBA: TPOM3BOMHBIC [IMAHOTHOAICTAMUA; 1,4-TUTHAPOIMPUINHBI; OUOIOTHYCCKUN CKPUHUHT; in silico;
OHoJIOrMYecKasi akTUBHOCTD.
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DETERMINATION OF BIOLOGICAL TARGETS AND TYPES
OF PHARMACOLOGICAL ACTIVITY
OF NEW PARTIALLY HYDROGENATED PYRIDINES,
DERIVATIVES A-CYANOTHIOACETAMIDE

ABSTRACT. Modern pharmacological research is directly related to the analysis of the design of chemical compounds
aimed at searching for substances with a certain profile of target-specific activity. The molecular composition and
structural structure of compounds is directly related to their biological activity and in order to determine the
macromolecular biological structure to which the pharmacological effect will be directed, a preliminary assessment
is necessary, which is possible when conducting in silico studies using virtual bioscreening programs. The aim
of the work is to predict the types of pharmacological activity of molecules of new compounds and identify
possible targets for interaction using open digital databases. New partially hydrogenated pyridines, derivatives
of a-cyanothioacetamide (a-CTA), synthesized on the basis of the HIMEX Research Institute of V. Dahl LSU, were
subjected to biological screening using the Swiss Target Prediction and Pass Online software package. The paper
considers the results of virtual computer simulation in silico for compounds with laboratory ciphers cv-091, cv-095,
cv-099, cv-142, these samples are derivatives of a-cyanothioacetamide (a-CTA), which since its synthesis has shown
itself to be a unique multifunctional reagent with great synthetic capabilities.

© Bouena A. A, bu6uk E. 10., Kpubokoubicko C. I'., 2025

14



Bouesa A. A., Bu6uk E. 10., Kpusokoavicko C. I.
Bocheva A. A., Bibik E. Yu., Krivokolysko S. G.

KEYWORDS: cyanothioacetamide derivatives; 1,4-dihydropyridines; biological screening; in silico; biological activity.

The work was carried out with the financial support of the Research Institute within the framework of the state
assignment of the Ministry of Education and Science of the Russian Federation on the topic: “New heterocyclic
derivatives of methylene-active nitriles, thioamides and selenamides: synthesis, properties and biological activity”
(code “FREE-2023-0002"), as well as with the financial support of research within the framework of the state
assignment of the Ministry of Health of the Russian Federation on the topic: “Search for new highly effective and
safe medicines among previously unknown heterocyclic cyanothioacetamide derivatives of domestic production”

(code “ZUNP-2024-0002").

Pa3paboTka HOBBIX JIEKAPCTBEHHBIX CPEICTB BKIIO-
Yaer B ce0s1 HEOThEMIIEMYIO YacTh — IIPOBEJICHUE JI0-
KJIMHUYECKUX HCTBITAHUHA, KOTOpPBIE TPaJUIHOHHO
BMEIIAIOT B ce0sI OTIBITHI, peai3yeMbIe Ha J1adopaTop-
HBIX XHMBOTHBIX. Takue OMBITHI TO3BOJSIOT OLECHHUTH
HaJIMYhe OINpPEAETICHHBIX BUIOB (hDapMaKOIOTHUECKUX
3¢ dexToB, MX BeIpaKeHHOCTh. OTHAKO OMBITHI in Vivo
HE TO3BOJIAIOT 3a0/1aroBPEMEHHO MNPEANOIOKHUTH TO,
Ha Kakue OMOJIOTMYCCKHE MHIICHH OyIeT HalpaBJICH
3¢ deKxT OT MpUMEHEHHS HOBOT'O COCTUHEHUs 0e3 BMe-
maTeJIbCTBa B OPraHiru3M XKUBOTHOIO. HpOBe[leHI/le uc-
CJIeJIOBaHU# in silico — BUPTYaJbHON OICHKH C TIOMO-
IIBIO UCIIOJIB30BAHMSI PA3JIMYHBIX TPOTPAMM, B 4YACTHO-
ctu koMiutekca Swiss Target Prediction n Pass Online,
MO3BOJISIIOT U3YYHTh OCOOCHHOCTH MOJIEKYJISIPHOTO CO-
CTaBa U CTPYKTYPHOTO CTPOEHHS COCTUHEHHS U TPea-
TIOJIOXKUTh HAJIMYMSA TEX WM MHBIX (hapMaKoJIOTHIECKUX
3¢ dexToB.

OnHUM U3 BEKTOPOB COBPEMEHHBIX (hapMaKOJIOTH-
YCCKHUX I/ICCJ'Ie[lOBaHl/Iﬂ SABJISICTCS IIOHCK HOBBIX BBICO-
KOaKTHBHBIX U 6630HaCHLIX CpCACTB, )IeﬁCTBI/Ie KOTO-
pbIX OyIeT HanpaBIEHHO Ha KyINHPOBAaHUE OOJIEBOTO
CHHJIPOMA, SIBIISIIOIIErOCS COIYTCTBYIOIIMM CHMIITO-
MOM MHOTHX TaTOJOTHYECKUX cocTosiHUM. [IpakTuye-
CKH TTOJIOBMHA HACEJICHHS HAIEH IIJIaHEThI €)KEIHEBHO
CTAJIKUBAIOTCS C OCTPOM, a TAK)KE XPOHUUECKOU, B TOM
YHCIe peUIUBUpYIOmIeH 6ombio [1]. JlaHHBI cuMITOM
conpoBoXkaaeT mpaxktudeckun 70 % BceX HM3BECTHBIX
3aboneBanwii [2].

[Tomyuennsie Ha ocHOBe a-L[TA rereporukiib ya-
CTO SBIISIFOTCSI CTPYKTYPHBIMU (pparMEeHTaMu MPHUPOA-
HBIX MOJIEKYJI, Cpeld HUX HaiJIeHO OOJbIIoe KoJIude-
CTBO OHMOJIOTMYEeCKH aKTHBHBIX coequHeHuil. IIpoae-
JICHHBbIE paHee WCCIIEJOBaHUSI OTHOCUTEIBHO 3HAYM-
TEJIFHOTO KOJIMYECTBA MPOM3BOJIHBIX O-IMAHOTHOALIE-
TaMHZa, TOATBEPXKAAIOT MX IMOIH(YHKIMOHAIBHOCTh
1 OMOJIOTHYECKYIO aKTUBHOCTE [3; 4].

Henr paboThl — mccneqoBanue GpapMaKoIOTH-
YECKOM aKTUBHOCTH MOJIEKYJI HOBBIX COEAMHEHU IPO-
n3BoaHBIX 0-1ITA ¢ maboparopubiMu mudpamu cv-091,
cv-095, cv-099, cv-142 u ompexneneHre BO3MOXKHBIX
MHILEHEH I B3aNMOAEHCTBUS C TIOMOILBIO OTKPBITBIX
1 QpoBbIX 6a3 JaHHBIX.

Martepuansl u metoasl. [Ipu nposenenuu uc-
ciieioBaHusl 0TOOpaHbl 4 00pasiia, CHHTE3UPOBaHHBIE
Ha 6aze HUJI «Xumdke» @T'BOY BO JIT'Y um B. dans
(3aB. — 1-p xuM. Hayk, npo¢. C. I'. KpuBokoisicko)
coennHeHus ¢ yaboparopHbMH mdpamu cv-091, cv-
095, ¢v-099, cv-142, noTeHIHANbHO OO0JIaJaroIIUe
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aHaJBIeTUYECKON aKTHBHOCTHIO. McciienoBanue pea-
JIM30BaHO C MCIOJI30BAHUEM KOMIUIEKCA IpPOrpaMM
Swiss Target Prediction u Pass Online, koTopsie 1mo3-
BOJIIIOT OLIEHUTH HauOoJiee BEPOSITHBIE MAaKPOMOJIEKY-
JSIPHBIE MUIICHH TOTCHIMATBHO aKTHBHOM CcyOcTaH-
un. [IporHo3upoBaHUe OCYMIECTBISETCSA C IOMOIIBIO
couetanusi 2D m 3D cxoacTtBa ¢ yXe HM3BECTHBIMH
AKTUBHBIMH BEII[ECTBAMHU.

PesynbsTaTel u ux obcyxneunue. [Ipu npose-
JICHUY BUPTYAILHOTO MCCIEN0BaHUs in silico 1iist HO-
BBIX YAaCTHYHO TMIPUPOBAHHBIX MUPUAWHOB, MPOM3-
BoaHBIX 0-1{TA, onpenenero, 4To coeAMHEHUS C JTa00-
patopabiMu adpamu cv-091, cv-095, cv-099, cv-142
00J1a1al0T NMOTEHIMAIBHO IIHPOKUM CHEKTPOM JIeH-
CTBUSI, YTO TTOATBEPKAACTCS OOMIHUPHBIM KOJIMIECTBOM
MPEIoIaraeMo HHIHOMPYEMBIX MaKPOMOIIEKYISIPHBIX
CTPYKTYD.

HUccnenyemble coequHeHns HHTHOUPYIOT (ocdo-
qmacrepazy 10A (PDE10A) u moryt obnamaTs omHO-
BPEMEHHO aHTUIICUXOTHYECKUM U MPOTHBOMAPKHHCO-
HUYECKHUM JICUCTBUEM, YUUTHIBAsi BO3MOXKHOCTH OJIHO-
BPEMEHHOTO JIeHCTBUS KaK aKTUBaTOPOB (arOHHUCTOB)
DIR, Tak u 6;okatopoB (anTaronuctos) D2R.

Bce 00pasipl BO3AEHCTBYIOT Ha TPYIILy THPO3H-
HoBBIX TporennkmHa3 (SRC, JAK2, JAK3, FYN, SYK,
LCK, TEK). MHruburopsl THpO3WHKWHA3 B HACTOS-
ee BpeMsi akKTUBHO HCTIONB3YIOTCS TS MPULIEITEHOM,
TapTeTHOM TepaIuy OIMyX0JIeBbIX 3a00IeBaHMIA.

Coeannenne ¢ nabopatopHbiM muppoM cv-099
BO3JICHCTBYET Ha JUIIOIPOTEHH-ACCOIMUPOBAHHYIO
thochommmazy A2 (PLA2G7), uyTo mo3BosseT mnpen-
MOJIO)KUTH O BO3MOKHOM WHTMOMPOBAaHWUHM BHYTPH-
COCYAMCTOTO BOCHAJEHHsI U TOJABICHUU Pa3BUTHS
aTepocKIIepo3a.

[ToTeHnMamTbHOM MHUIIEHBIO VTS UCCIIEAYEMBIX CO-
€IMHEHNH TaKKe SIBIIACTCS apaXHIOHAT-5-JIMIOKCUTeHa-
3a (ALOXS), ygacTByromas B peryJIsIuH IIPOLECCOB BOC-
TIAJICHUSI, BOSHUKHOBEHUS aJUIEPTUIECKUX, AIMMYHHBIX
peakuui.

Coemunenns cv-091, ¢v-095, cv-099, cv-142 Bo3-
JeUcTBYIOT Ha pepMeHT nnkiookcurenasy-2 (PTGS2),
YTO MO3BOJISIET TAKXKE 00ECTICUUTh OOJIETYeHHE CUMITTO-
MOB BOCTIJIEHHs ¥ OOJH.

OmnpeneneHo, 4To ¢ BEICOKOW J10JIeil BEpPOSITHOCTU
uccieyemMple 00pasibl MOT'yT HHTMOMPOBATh TUITMYHbIE
HOLMLIENTOPHI, Takue kak OpaxukuanH (BDKRBI1) —
coeinHeHusl ¢ JabopaTopHeIMH Imdppamu cv-099,

cv-095, cv-142; ceporonnn (HTR6, HTR2A, HTR7) —

coemuaeHus cv-091, ¢v-095, cv-099. Taxxe obpa3isl
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cv-091, cv-095, cv-142 BO3IEHCTBYIOT Ha KaHHAOHOHI-
uele perentopsl (CNR1, CNR2), 4To M0O3BOJISET Mpea-
rmoJiarath 0 HAJIMYUHU 00€300JIMBAIOIIETO, TIPOTHBOBOC-
MATUTEIBHOTO, IPOTUBOPBOTHOTO, aHTUACTIPECCAHTHOTO
(hapmaxonoruueckoro s Qexra.

BriBonsl. Ilo pe3ynbrataMm NPOBEAECHHOIO BUP-
TyalbHOTO OMOCKPUHHMHTA HOBBIC YACTHYHO THAPUPO-
BaHHbIe MUPUANHBI, IpousBoAHbIe 0-LITA cunTezupo-
BanHble Ha 0aze HUJI « XumDke» GI'BOY BO JIT'Y um

B. lans coenuHeHHs ¢ 1abOpaTOpPHBIMU HIHU(ppamMu
cv-091, cv-095, ¢v-099, cv-142 norennuaabHo 001a-
AT IMHPOKHM CIIEKTPOM (HhapMaKOJIOTHICCKOTO
neiictBusi. OcoOblil HHTEpec 00pa3ibl MPEACTABISIOT
B Ka4CCTBC aHAJIBI'CTUYCCKUX, HpOTI/IBOBOCHaJ'Il/ITeJ'IbHI)IX
cpencts. JlaHHBIC COEAMHEHHSI PEKOMEHAYIOTCS ISt
NaIbHEHUININX AOKIMHHYECKMX HCCIIENOBAaHUM in Vivo
C UCIIOJIb30BaHHUEM KIIACCUYECKHX (PapMaKOIOrMIeCKUX
TECTOB.
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