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PACTUTEJBHBIE BEIIECTBA - IOTEHIAAJIbHbIA UCTOYHUK
OPUI'MHAJIBHBIX AHTUBUPYCHbBIX CPEJICTB

C.M. Aoekenoe

AO «MeotcoynapooHwiii HAy4HO-NPOUIBOOCMEEHHBIL XONOUH2 « DUMOXUMUAY,
Kapaeanoa, Kasaxcman
E-mail: info@phyto.kz

Pe3rome: B HacTosimielt ctatbe 0000IIEHBI JTUTEPATYPHBIC CBEACHUS U PE3YJIbTaThl COO-
CTBCHHBIX l/ICCﬂeIlOBaHI/Iﬁ IO MOMCKY aHTHUBHUPYCHBIX COe[ll/IHeHI/Iﬂ Ha OCHOBE TCPIECHOU-
J0B, (h1aBOHOUIOB, akanona0B. CHHTE3UPOBAHBI HOBbIE OMMOJICKYJIIPHbIE U KETOAMHU/I-
HBIE TIPOU3BO/IHBIE HA OCHOBE CECKBUTEPIIEHOBBIX Y-IAKTOHOB apria0uHa, IPOCCIEMHHA
0-CAaHTOHUHA C KOJMYECTBEHHBIMH Bbixogamu 10 80%. MeTomoM MOJEKYISIPHOTO
JIOKMHTA M3y4YeHa B3aMMOCBSI3b «CTPYKTYPa—aKTHBHOCTEY TPUPOTHBIX COCIHHEHUN U X
npou3BoAHBIX B oTHOmeHnH SARS-Cov-2. Pesynbratel, moiaydeHssie in silico, mpoue-
MOHCTPHPOBAJTH, YTO CECKBUTEPIICHOBBIC Y-JIAKTOHBI W WX MPOW3BOJIHBIE WHTHOMPYIOT
crnaik-6emok u npoteassl SARS-COV-2, a Takke aHMMOTCH3MH-TIPEBPAIAOIINN (EPMEHT
2. BoIsIBIICHHBIE MOJIEKYJIBI MOTYT PacCMaTPUBATHCS KaK KaHAWAATHI JUTS pa3pabOTKH Ha
MX OCHOBE HOBBIX JICKAPCTBEHHBIX BEIECTB C AHTHBUPYCHON aKTHBHOCTBIO.

KioueBble CJI0BA: CECKBUTEPIICHOBBIE Y-JIAKTOHBI, (DJIABOHOM/IBI, aJKaJOWJbI, CHHTES,
OMMOJIEKYJISIDHBIE M KETOAMUJIHBIE COCIMHEHMUs, MOJEKYJsipHbId nokuHr, SARS-Cov-2,
AHTHBUPYCHASI aKTHBHOCTb.

B cBs31 ¢ HBIHEITHUM IIUPOKKUM U OBICTpBIM pacnpocTpanenuem COVID-19
pa3paboTKa MPOTUBOBUPYCHBIX NpenapaToB — OCHOBHAs W TJ00aibHas 3ajaya,
0cOOCHHO Ha (OHE TOCTOSTHHON M OBICTpO (DOpMHUpYIOMIEH MyTaluud KOpOHA-
BUpyca (KWTalcKuii, OpuraHckuii Ooyiee 192 mTamMMOB, OKHOA(PUKAHCKHI
oKoJ10 21 mramma, UHAMHCKUN).

OCHOBHBIMH HaIpPaBJICHUSIMH MOMCKA IPOTHBOBUPYCHBIX CPEACTB SIBISETCS
BBIJICJICHHE WHIWBUIYAIbHBIX KOMIIOHEHTOB WJIM CyMMBbI BEILECTB W3 PaCTH-
TENILHOTO CBIPbsI, CHHTE3 MOJIEKYJ C AHTUBHUPYCHBIM ACHCTBHEM, MOJICKYISp-
HBIH IW3aiiH U aHANIN3 B3aUMOCBSI3U «CTPYKTYpa-aKTUBHOCTHY.

Citation: Adekenov S.M. Plant substances as potential source of original anti-virus agents.
Chem. J. Kaz., 2021, 3(75), 83-96. (In Russ.). DOI: https://doi.org/10.51580/2021-
1/2710-1185.41
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OnHOW M3 HOBBIX TEPANEBTUYECKUX CTPATETHH SBJISIETCS TMOMCK WHTUOU-
topoB mpoteas Bupyca COVID-19 u pemnentopa ACE2 cpemn mnpHpOIHBIX
COCIMHEHHU C ILENbI0 Pa3paboTKH JIEKAPCTBEHHBIX BEIICCTB ¢ MUHUMAILHBIMU
mo00YHBIMH 3P PEKTaMu, Cpear KOTOPBIX TEPICHOHU B, aIKAIOU B, (PJIABOHOHIBI
HMEIOT 0co00oe 3HAYeHHE U3-3a CTPYKTYPHBIX OCOOEHHOCTEH HX MOJEKYII,
CPAaBHHUTEIBHO HU3KOH TOKCHYHOCTH, & TAaKK€ KOJUYECTBEHHOI'O COJEp)KaHUs
B PpACTHUTENFHOM ChIphe. PaccmaTpuBaeMble pacTUTENBHBIE META0ONUTHI SIB-
JSIFOTCS. BO3OOHOBISIEMBIMM MCTOYHHKAMM JJIsl CHHTE3a HOBBIX AHTHBUPYCHBIX
BEIIIECTB.

B AO «MexayHapoaHblii Hay4YHO-TIPOM3BOJCTBEHHBIH XOJAUHT «DHTO-
XUMHSD» B TEUEHHE psia JET MPOBOAMUTCA XMMHYECKOE H3ydeHHue 527 BUAOB
pacTeHul, UX KOTOPHIX BbIeneHbl O0ojyee 1000 mMpuUpodHBIX COCAMHEHHMA, Ha WX
ocHoBe cuHTesupoBaHbl 2000 HOBBIX Npou3BOAHBIX. OmpeneneHa MTPOTHBO-
OIyXOJeBas, AaHTHOKCHUOJUTHYECKAas, HEUPOTpONHas, TIeNnaTonpoTeKTOpHasl,
MIPOTUBONAPA3UTAPHAS AKTUBHOCTH BBIJICIICHHBIX M CHHTE3UPOBAHHBIX COCHM-
HeHuit [1].

Pe3ynpraTel HammMX WCCIEIOBAHWUN CBUAETEIBCTBYIOT, YTO TEPIEHOUBI,
IKaJouAbl U (IAaBOHOMIBI SIBISAIOTCS BO30OHOBIISIEMBIMH MaTepHalaMy IS
CHHTE3a HOBBIX COCOUHEHHUH C 3aJaHHBIMH CBONHCTBAMH, B TOM YHCIE IPOTHU-
BOBHPYCHOTO JeHCTBUs. [Ipy M3y4eHUHM B3aMMOCBS3HM CTPOCHUS MOJIEKYI (ia-
BOHOUJHBIX M TEPIEHOUJHBIX COCIMHEHHUH C MX aHTHUBUPYCHBIMH CBOMCTBaMHU
OTIPEIENICHO, YTO BBEICHHE B CTPYKTYpPY HX MOJIEKYJ aToMma XJopa, apoma-
THYECKOTO 3aMECTUTENs, THAPOKCUIBHOW TPYNIBl NPUBOIUT K TOBBIIICHUIO
MIPOTUBOBUPYCHOHN aKTUBHOCTH M3Y4YaeMbIX COECIMHEHUH.

CKpHHUHT 0O0pa3LOB PACTUTEIBHBIX BELIECTB HA AHTUBUPYCHYIO AaKTUB-
HOCTh TIOKa3aJl BBIPAKEHHBIM WHTHOUPYIOMMH 3S(P(EKT CEeCKBUTEPIICHOBBIX
Y-IaKTOHOB B OTHOILUEHUM peENponykuuu BupycoB BHY, remmoparmdeckoit
JUXOpaJKH, MONHM3IpO3a slep, a Takxke Bupyca rpumnma A [1-2]. BrisBnena
BBICOKAasl AHTMBHPYCHAas AaKTHBHOCTh psiia TNOJUGCHOIBHBIX COCAMHEHHH,
KyMapHHOB, BBIJICJICHHBIX U3 pacTeHuii ¢uiopel Kazaxcrana [3].

[Tpu wu3yuenuu in Vitro uarubupyromero s¢dekra 64 NpPUPOAHBIX CO-
CIMHEHUH B OTHOLICHWH KOPOHABHpyca OOHAPYXEHO, YTO MHUpHLIETHH 1 u
ckyTemtaper 2 3¢ GheKTHBHO MHTHONPYIOT Oenmok remmkasbl SARS-CoV, Bmuss
Ha akTuBHOCTH AT®a3sr [4].

OH OH

OH HO 0

HO 0]
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OH

OH O
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[MpoTuBOBHpYyCHas akTHBHOCTH (rnaBoHOMAOB B oTHomeHnn COVID-19
HaTpsIMYI0 BbI3BaHa WHTHOMpoBaHMEM Mpro. OOHapykeHO, YTo repOaueTHH 3,
pudonuH 4, mnekronmHapuH 5 wu OalikammH 6 3¢GdeKTHBHO OIOKHUPYIOT

(depmeHTaTHBHYIO akTHBHOCTE SARS-CoV-2 [5].
OH
OH

OH

(6)
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Ora”oneHbI SKcTpakT Scutellaria baicalensis Georgi u ero KOMMOHEHT
Oatikanend (7), HHTHOMPYIOT aKTUBHOCTH Mpro u perummkamnuio Bupyca SARS-
CoV-2 in vitro. baiikanens 7 B OCHOBHOM aKTHBEH Ha MMOCT-BHPYCHOM CTajanH, a
ATaHOJIBHBII AKCTPAKT MHTHOUPYET MPOHUKHOBEHUE BUpYyca B KieTku Vero [6].

CoyeraHue B OJHOH MOJIEKYyJIe PA3IMYHBIX ()ParMEHTOB MPHPOIHBIX COCIH-
HEHUH BBI3BIBACT HMHTEPEC K H3YyYCHUIO HX B3aMMHOTO BIMSHHSA Ha OHOJIO-
TMYECKYI0 aKTHBHOCTb. B pe3ynbraTe peakiuuu aMHHOMETHUIIUPOBAHHS 7-TH-
pokcumn3o(dIaBOHa C IMHUTU3MHOM TMONy4eH 8-(IuTHU3uH-12-mm)MeTnin—7-rTuapok-
cunzogaBon 8 [7].

AN
=
N HO
AN
0
OCH; O

OCH;

U] ®)

WmeroTcss  nuTepaTypHBIE CBEAEHHS II0 AHTHBHUPYCHOH AaKTHBHOCTH
a30TCOJEPIKAIINX COCMHCHHU, 0OHAPYKEHHBIX MPU MOJICKYJISPHOM JOKHHTE [8-
10]. OcHoBHas u mamamH moxoOHas HpoTea3bl KopoHaBupycoB SARS-CoV u
SARS-CoV-2 uHTHONPYIOTCS COCTMHEHHSIME, COICPIKAIIIMH B CBOCH CTPYKTYpE
aTOMBI a30Ta U aib(a-KeToaMUaAHY0 (QyHKIHIO [11]. AJKanouabl, cojepxKaiue
KETOAaMUHYI0 TpPYIIly, XapakTepHbl s pacteHuid cemeiictB Clavicipidaceae,
Liliales. Hanpumep, sprotamun 9, sprotamunand 10, sprokpuntun 11, 2-nemu-
trnkonxutua C 12, konxunenH 13, konxurua 14, cybadummma 15.

CHjs

9) (10)
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HO.
. NHAC
H,CO
OCHj
0

OCH;

(11) (12)

H3CO H5CO
NHAc . NHAC
H3CO HyCO
OCHj OCHy
OH 0

(13) (14)
CH=CH - CO - NH - (CH,), - NH,

OCHj
OH

(15)

[TepcnieKTUBHBIMA HCTOYHHKAMH CECKBUTEPIICHOBBIX 7Y-JTAKTOHOB CUHUTA-
oTcs pacteHus pona Asteraceae. M3 131 Bupa pacrenuii cemerictBa Astera-
ceae ¢moper Kazaxcrana HamMH BBIJIENEHBl M YCTAaHOBJIEHBI CTPOEHHS MOJEKYI
66 CECKBUTEPIICHOBHIX JIAKTOHOB. BBINEICHHBIC COSAMHEHUS SIBISIOTCS BBICOKO-
(byHKIIMOHABHBIMH, ONTHYECKA AKTHBHBIMH DPACTUTEIHLHBIMA METa00IMTaMHU,
collepkamye Takue (apMakoQOpHBIE TPYMIBI KaK O-METHJICH-Y-JIAKTOHHBIN
LIUKJI, O,3-HEHACHIIIEHHYI0 eHOHOBYIO CHCTEMY, OKCHPAaHOBYIO (DYHKITHIO.

Hanuure HECKONBKUX PEAKIIMOHHBIX IICHTPOB B MOJIEKYJaX CECKBHUTEP-
IIEHOBBIX JIAKTOHOB II03BOJISIET IMPOBOAMTH PETHO- M CTEPEOCENCKTHBHBIE XH-
MUYeCKHe MOAU(DHUKAINA, U TIPH 3TOM TOIYIUTH P MPOU3BOAHBIX, B TOM YHCIIE
a30TCOAEPIKAIIUE U STIOKCHIIPOU3BOHBIE.

OfHUM W3 MOJXOJIOB K HAMPABICHHOMY M3MCHECHUIO OMOJIOTHYECKON aKTHB-
HOCTH sIBJSeTCS (PYHKIMOHANM3AIMS MOJEKYJ HMPUPOIHBIX coelrHeHWi. B Ha-
cTosImee BpeMs, 0c000e BHUMAHWE YIESETCS CHHTE3y U U3YUCHHIO CHMMET-
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PUYHBIX MOJIEKYJ, MMEIOIIMX B CBOEM OCTOBE JBa WIM Oojiee TNPHPOIHBIX
(dbparmenra.

ITyrem BBeAeHUS MOJIEKYJ ANKaJOWJOB LUTH3MHA W aHaba3WHa MO 3K30-
METHJICHOBOH TpyNIe Y-JaKTOHAa MJOCTYIHBIX CECKBUTEPIECHOBBIX JAKTOHOB
rpoccremuna (16) u aprmabmaa 17 HaMu CHHTE3UPOBAHBI PAI HOBBIX KOMOH-
HAPOBAHHBIX TPOM3BOAHBIX 18-22. Ilpm 3TOoM, cilemyeT OTMETHTh XEMO-
CENICKTUBHOCTh PEAaKIUU MOJIEKYJ CECKBUTEPIICHOBBIX Y-TaKTOHOB M aJIKa-
nounoB. [Ipu M3MEHEHUH cpejbl, a UMEHHO 3aMEHa METaHoJia Ha JTAaHOJ, TPH
B3aNMOJICHCTBHN TpoccreMuHa 16 ¢ MUTH3NHOM NPUBOAUT MPEUMYIIECTBEHHO K
obpazoBanuio 13f-nuruzunmiarpoccremuny 20.

(18) MT>0B%

7
(e]

Z
R\Y7
z

S\
=
AN

o}

(21) Beixon 49% a7) (22) Beixon 75%

[Ipu npoBeneHNN MOJIEKYJIIPHOTO JOKUHTA CECKBHTEPIICHOBBIX JIAKTOHOB U
UX MPOU3BOJHBIX HA IPOTUBOBHUPYCHYIO aKTHBHOCTH, HAMH M3yUYEHBI MOJIEKYJIBI C
KETO-, THAPOKCH-, SMIOKCH TPYNIAaMH, aKTUBHPOBAHHOW JBOMHOW CBS3BIO, JIETKO
cBs3pIBafonvecss ¢ N-HykieodumamMu, B TOM YHCIIE TPHPOAHBIMH aJIKaIOH-
JaM{d LUTH3MHOM, aHaba3WHOM, KOTOpbIe S(P(PEKTHBHO MHTHOMPYIOT MpOTEasbl
SARS-Cov-2, anrnoteH3uH-mipeBpamamomuM ¢depmentom 2, PHK-3aBucumyro
PHK-nonmmmepasy, xenukasy, caik-oemnok, E-0emoxk.
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HO

(27) (28)

HO RlllIfe} OH

(29)

Ha ocHOBe IpaKkTHYeCKH JOCTYITHOTO CECKBUTEPIICHOBOT'O Y-JTaKTOHA (L-CaH-
tounHa (30) cMHTE3MpOBaHBI €T0 MOHO3TaHONAMHUI 31 1 MeTHIaMuI 32 ¢ KOJIH-
YeCTBEHHBIMU BhIXOAaMu 81 u 74% COOTBETCTBEHHO, U KOTOPHIC MPEACTABISIOT
WHTEpeC KaKk MHTHOUTOPHI OCHOBHOM mpoTteazsl SARS-Cov-2.

HO-C,H,-NH,
-

EtOH

NHC,H,OH

(30) (32)

B pesympraTre IPOBEIEHHOTO MOJIEKYISIPHOTO [IOKHHIA BBIABICHO, YTO
aHabOasuHMIaprnabun 21, nuHaponukpuH 25, penuH 28 mokasaiw HaWITyUITyiO
SHEPTrUI0 CBI3BIBaHUS B JIHama3zoHe oT -6.134 mo -7.544 (xkaja/Monb) CO craik-
oenxkoM SARS-CoV-2. AnabasununrpoccreMud 18, murusuHmi-rpoccreMus 19,
stHepUH 29 moKa3aiy CpaBHUTEIHHO MPOYHOE CBS3BIBAHUE B TMANa3oHe OT -5,659
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no -6,937 (kkan/mMojib) ¢ aHrHoTeH3MHNpeBpamanmM Gepmentom 2 (ACE2).
Hutuzununaprinadbun 22, urHaponukpuH 25, penmH 28, sHepuH 29 mpoyHO
CBSI3BIBAIOTCS C OCHOBHOW mpoteazoii (Mpro) SARS-CoV-2 B jauama3oHe OT
-6.088 mo -6.466 (kxay/moib). A ¢ mamanH-1Io00-HOH npoTea3oit (PLpro) moka-
3aId  TOPOYHOE CBsA3bIBaHHME aHabasuHuUArpoccreMuH 18, anabasuHMIapria-
oun 21, apremusuHuH 24, UHAPONMKPUH 25 B nuama3oHe ot -5.515 go -6.524
(xkay/Moib) (pucyHOK 1, 2).

—

==l ASP

Gl
162 GLY
el AL 165
LEY

VAL
B: 221

TR
A: 269

hE B‘pgfﬂ G,
S ot Az 270
GLH i
& B 247
« Charged (negative) Glycine Polar *e Pi-Pistacking
« Charged (positive) Hydrophobic -»  H-bond Solvent exposure

HIS
378

———— TR
382 185

TRE
69

LEY
]

& Charged (negative) Glycine Polar &% Pi-Pistacking
w Charged (positive) Hydrophobic #  H-bond Solvent exposure

Pucynok 1 — Bzanmonetictue anabasuHmiIrpoccreMuta 18 ¢
a) MananH-NoKo0HOM PoTea3oi; 6) aHrMOTEH3UH-TIPEBPAIIAIONINM (pepMeHTOM-2.
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a 269 TR

MET
209

+ Charged (negative) Hydrophobic +  H-bond Solvent exposure

Charged (positive) Polar —=& Pication

LEU
370

74

N
106

&' Charged (negative) Hydrophobic ~#  H-bond
. Charged (positive) Polar —e Phcation

Pucynok 2 — B3aumopeiictBue anabasununapriaduna 21 ¢
a) HmananH-nogo0HOM poTea3oi; 6) aHrMOTEH3UH-TIPEBPAILAIONINM (epMEHTOM-2.

[lo pesynbraTaMm MOJEKYJISPHOTO JOKWHTA yCTAHOBJICHO, YTO HAJIMYKE B
CTPYKTYpe TNHPHUIWHOBBIX W THIIEPEIUHOBBIX KOJEI 3HAYUTEIHHO IOBHIIIAET
MIPOYHOCTh CBS3BIBAHUSA CO craik-6enkoM SARS-CoV-2, ¢ aHTHOTEH3HHIIpE-
BpamammuM GEepMEHTOM 2, TEM CaMbIM HHTHOUPYIOT MPOTea3bl KOPOHABUPYCA,
YTO IIOKa3aHO Ha TpuMepe aHabasuHWiIrpoccremMuHa 18 w  anaGasmHMIAp-
riabuna 21.

Cpeny TpPHUPOIHBIX TEPICHOUIOB BBICOKYIO AaKTHMBHOCTH B OTHOIICHHH
SARS-CoV-2 mnposiBuiu uuHaponukpuH 25, penuH 28 wu sHEepuH 29 1o
cpaBHeHHUIO ¢ apriabmHoM 17, apromuaoM 26 W 3HOKCHaproiumoMm 27, 4To
00YyCIIOBJICHO HAJIMYHEM B YTJIEPOJHOM OCTOBE KHCIOTHBIX OCTaTKOB JIOKCH-
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MeTaKkpuiiaTa W 4-TUAPOKCUMETAKpHiaTa, KOTOpble WHTHOUPYIOT OCHOBHYIO,
nanavH-nmoo0HYI0 MpoTeasbl M CHaiK-0eloK KOPOHABHUPYCa, a TaKKe aHTHOTEeH-
3MH-TIpEBpAINaouil pepMeHT-2 (PUCYHOK 3).
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. Charged (negative) Hydrophobic - H-bond
Glycine Polar Solvent exposure
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o

%3
N A4 N T
« Charged (negative) Hydrophobic ~  H-bond
Charged (positive) Polar Solvent exposure

Pucynok 3 — BzanmogeiicTBie nuHaporokpuHa 25 ¢
a) nmananH-1mo100HO# mpoTea3oil; 0) aHrHOTeH3UH-NIPEBPAIIAOIIUM (HEPMEHTOM-2.

Takum 00pa3oMm, aHaOa3MHUITpOcCreMuH 18, muTH3nHMITpoccreMud 19,
aHaOasuHMIapriabuH 21, MUTU3MHWIAPTIAOMH 22, apTeMU3UHHUH 24, IMHAPO-
muKpuH 25, penuH 28, sHEpuH 29 MPOSBISAIOT ce0s B KauyecTBE WHTHOMTOPOB
KOpOHaBHUpYyca, B3aumoelcTBys ¢ perenropamu SARS-CoV-2, ACE2, nanaun-
NOJOOHOM W OCHOBHOH IpOTea3aMH, YTO MO3BOJIHT pa3padoTaTh HMX OCHOBE
3¢ PEeKTHBHBIE IPOTUBOBUPYCHBIE CyOCTaHIIUH.
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Tyiiingeme _
OCIMIIK 3ATTAPBI - BUPYCKA KAPCBI BIPETI'EU KYPAJIJIAP/JIbIH
OJIEYETTI KO3I

C.M. Ooexenos

«DumMoXUMUST XANBIKAPATIbIK EbLIbIMU-6HOIpicmik xonounei» AK, Kapazanowl,
Kazaxcman

Ee-mail: info@phyto.kz

Ochbl Makanaga TeprieHouaTap, (UIaBOHOWITAp, AIKAJOWIATAp HETi3iHAeri BHpycKa
Kapchl KOCBUIBICTAPABI 137ey JKOHIHAETI ofeOM MONIMETTep MEH 63 3epTTeyJepiMizaiH
HOTHKEIIEPI KaJIIbUTAHFaH.

ApriIabuHiH, TPOCCTEMUHHIH KOHE 0-CAHTOHUHHIH CECKBUTEPIICHII Y-JTaKTOHIAPbI-
HBIH HETI31H/Ie CaHIBIK IIBIFbIMBI 80%-Fa AeHiHTI KaHa OMMOJIEKYIabIK JKOHE KETOAMU/I-
TIK TYBIHABUIAP CUHTE3ACHII. MOJEKYIalIbIK JOKHHT JMIICIMCH TaOMFH KOCHUTBICTAp MEH
onmapaelH  TyBIHABUIAPEIHEIH SARS-COV-2 KaTBICTBI «KYPBUIBIM-OCIICEHIUTIK»  ©3apa
Gaitnanbicel 3epTreni. In SilicO skarmaiibiHaa aNbIHFAH HOTIDKENIEP CECKBUTEPIEHII
Y-TaKTOHIAp MeH onapAblH TYBHIBUIApE SARS-COV-2 chaiik-akybsI3pI MEH IMpoTeasa-
JIapbIH, COHIal-aK aHTHOTCH3WH-TYPJICHIIPETIH (EePMEHT 2 TeKEHTIHIH KOpPCEeTTi. AHBIK-
TaJFaH MOJIEKyJajap OJapAbIH HETi3iHIe BUPYCKa Kapchl OEICEHUTIr Oap jkaHa JopiTiK
3aTTapsl )kacay YIIiH KaHOUAATTap PETiHAe KapacThIPBIIYbl MYMKIH.

Ty#ingi ce3mep: cCecKBUTEPICHI Y-TaKTOHAAP, (IABOHOMATAp, alKajIouATap, Ou-
MOJIEKYJIAJIBIK KOHE KETOaMHITIK KOCBUIBICTAp CHUHTE31, MOJIEKYJIajbIK JOKHHT, SARS-
Cov-2, BupycKa Kapchl OeJICeHILTIK.

Abstract
PLANT SUBSTANCES AS POTENTIAL SOURCE OF ORIGINAL
ANTI-VIRUS AGENTS

S.M. Adekenov

JSC ““International Research and Production Holding “Phytochemistry”, Karaganda,
Kazakhstan

E-mail: info@phyto.kz

This article summarizes the literature data and the results of our own studies on the
search for antiviral compounds based on terpenoids, flavonoids, alkaloids.

New bimolecular and ketoamide derivatives based on sesquiterpene y-lactones
arglabin, grossheimin and a-santonin were synthesized in quantitative yields up to 80%.
The molecular docking method was used to study the “structure-activity” relationship of
natural compounds and their derivatives in relation to SARS-Cov-2. The results obtained
in silico demonstrated that sesquiterpene y-lactones and their derivatives inhibit the
SARS-Cov-2 spike protein and proteases, as well as the angiotensin-converting enzyme 2.
The identified molecules can be considered as candidates for the development of new
drugs with antiviral activity on their basis.

Key words: sesquiterpene y-lactones, flavonoids, alkaloids, synthesis of bimolecular
and ketoamide compounds, molecular docking, SARS-Cov-2, antiviral activity.
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Founvimu srcapuananvimoapoviyy IMUKacol

Penakuusaiabik anka skoHe "Ka3aKCTAHHBIH XMMHSl SKYpPHAJbl'" FhLILIMH
JKypPHaJBIHBIH (0yaaH api — Kyphnan) 6ac pexakrops! "/Kapusanansimaap ‘keHingeri
ITHKA KomMuTeTi" (Committee on Publication Ethics - COPE)
(http://publicationethics.org/about), "Eyponaiabik FHUIBIMH peaaKkTopjiap KaybIMaac-
ToiFbl" (European Association of Science Editors — EASE) (http://www.ease.org.uk)
JKoHE "FL1pIMu JKapHUsIaHBIMIAP anedi sKoHiHgeri KOMHUTETTIH"
(http://publicet.org/code/) kadbLIIaHFAH XaNBIKAPAJIBIK CTAHAAPTTAPAbI YCTAHA/IBI.

Bacna kpI3MmeriHzeri ofinerciz ToxipuOeHi OomnbplpmMay MakcarelHaa (IUIaruar,
JKaJIFaH aKIaparThl YCBIHY >XOHE T.0.) KOHE FBUIBIMH JKapHSIaHBIMAAPIBIH JKOFaphl
carmachklH KAMTaMachl3 €Ty, aBTOPJBIH aJFaH FBUIBIMH HOTHIKEJIEPiH KYPTIIBUIBIKIICH TaHY
MaKCcaTBIHAA PEeNaKIISUIBIK KCHECTIH opOip MyIIeci, aBTop, peleH3eHT, COHai-aKk Oacma
npolLeciHe KaTbICAThIH MEKEMeIep dTUKAJIBIK CTaHAAPTTApAbl, HOpMaiap MEeH epexernepi
CaKTayFra JKoHE OJIapIblH Oy3bUTYBIH OOJIbIpMay YIIIH OapiblK MIapaiapiasl KaObuigayra
MiHgerTi. Ocbl IpoLecke KaThICYIIbUIAPABIH OapibIFBIHBIH FBUIBIMH JKapUsUIAHBIM 3TH-
Kachl epekeliepiH caKTaybl aBTOPIAPIbIH 3UATKEPIIK MEHIUIK KYKBIKTAPbIH KaMTaMachl3
eTyre, 0AacbUIBIM CalachlH apTTHIPYFa JKOHE aBTOPJIBIK MaTepHalapibl JKEKe TyJiFanap-
JIbIH MY/JJIEC] YIIIH 3aHChI3 Maijaiany MYMKIHAICH O0JIABIpMayFa bIKIaT eTe/l.

Pepakuysira xenin TyckeH OapiibIK FBUIBIME Makajanap MIHAETTI TYple €Ki jKaKThl
monynan erteni. JKypHall penakiuschl MakaJaHBIH JKypHall NpodwuiiHe, pecimuey Ta-
JIANTapblHA COMKECTITIH OENTiNeH i XOHEe OHBI KOJDKa30aHBIH FHUIBIMH KYHIBUIBIFBIH
AMKBIHAAATHIH JKOHE MaKala TAKbIPbIObIHA HEFYPJbIM JKaKblH FBUIBIMH MaMaHIaH-
JBIpyJIapel Oap €Ki TAyelnci3 PeleH3eHT — MaMaHAapAbl TaraHbIHIANTHIH JKypHAaJIbIH
JKayanThl XaTIIBICHIHBIH OipiHMIN KapayblHa >kiOepemi. MakamamapIsl peleH3UsIIayabl
PEIaKIMSIBIK KeHeC >KOHE PENaKIMSIBIK ajKa MyIlelepi, coHAaai-ak 0acka ennepliH
LIAKBIPBUIFAH PELIEH3EHTTEP1 XKy3ere acbipaabl. Makanara capanrama Xypri3y yiiiH Oen-
rini O6ip peueH3eHTTI TaHuay Typajibl memimai bac penakrop kadbuiaiiiel. Penensusuiay
Mep3imi 2-4 antaHbl Kypaiiapl, 0ipak peleH3eHTTIH OTiHill OOWBIHIIA OJ Y3apThLIYbI
MYMKiH.

Pemakuusi MeH peleH3eHT Kapayra kiOepuireH kapusuiaHOaraH MaTepHaIAapIbIH
KYIMSUIBUIBIFBIH CaKTayFa Kenuimik Oepeni. JKapusuiay Typanbl HIEHNNMIL KypHAUIIBIH
pelaKIMsIbIK ANKACHl peleH3MsIayiaH KeiliH KaOwbuinaiapl. Kaker OonraH xarnaiijga
KoJpkaz0ba aBTOpjlapFa PpELEH3EHTTEp MEH pEAaKTOpJapAblH ecKepTyliepi OoibIHIIa
MIBICBIKTayFa KiOepineni, coJan KeiiH oNl KalTa pereH3usUIaHanbl. Pemakiis 3Tuka epe-
JKeNepiH Oy3FaH JKar[aia MaKaJaHbl JKapusUlaylaH 0ac TapTyra KyKputel. Erep akrma-
paTTHI IJIaruaT Jer caHayFa KEeTKUTIKTI HeTi3 0oJica, jKayamnTsl peJaKkTop KapusiuiayFa jKOJl
6epmeyi Kepek.

ABTOpJIap pefaklysAFra YCHIHBUIFaH MaTepUaIJap bl XKaHa, OYphIH skapHsiIaHOaraH
JKOHE TYITHYCKA CKCHIITHE KUK Oepeai. ABTOpIap FhUIBIMH HOTHXKEICPIiH CEeHIMIi-
JITi MEH MaHBI3/IbUIbIFbIHA, COHJAl-aK FBUIBIMH JTHKAa KaFWAaTTapblH CaKTayFa, ararl
aiiTKaH/a, FRUIBIMU STHKaHBI Oy3y (akTijepine sxoi Oepmeyre (FBUIBIMH JEpEKTEp.i Ty-
KBIPBIMAAY, 3ePTTEY JePEKTEepiH OypMaiayra oKeJeTiH Oypmaiay, Ilaruar KoHe KajFaH
TEH aBTOPJIBIK, KalTanay, 6acka ajgamaap/blH HOTHIKEJIEpiH HeMJIeHY JKaHe T. 0.) jkayan-
TBI OOJIA/IBL.

MakasaHsl peakuusFa xidepy aBTopJiapblH MaKaJaHbl (TYITHYCKala HeMece 0acka
Tinmepre HeMmece 0acka Tinmepre aymapbUIFaH) Oacka >KypHamra(KypHaimapra) Oepme-
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TeHiH XoHe OyJ1 MaTepuall OYphIH JKaprsutaHOaFaHBIH OlUTipesni. OWTece, Makaixa aBTop-
Japra aBTOPJBIK KYKBIKTBI OY3FaHbl YIIIH MakajaHbl KaObLigamay TYpajibl YCHIHBICIICH
nepey Kaitapeuiaabl. backa aBTop >XyMbICBIHBIH 10 maiibI3bIHaH acTaMblH OHBIH aBTOP-
JIBIFBIH JKOHE JIEPEeKKe3re ciareMeciz ce30e-ce3 Keurpyre xoi Oepinmeiii. AbIHFaH
(hparMeHTTEep HEMECe MAJIiMIEMeNIep aBTOp MEH 0acTanKel KO3/l MIHAETTI Typae KepceTe
OTBIpBIN acanybl kepek. lllamaman Thic Kemripy, COHIail-aK Ke3-KEIreH HbICAHIaFbl
IUTarMAT, OHBIH 1IIIHIE PACIMICIMEreH AOUEKCO3Aep, 63repTy HeMece Oacka ajaaMaapabiH
3epPTTEYJICPiHIH HOTHXKEJICPIHE KYKBIKTAp HEMJCHY O3THKAIBIK €MEC JKOHE KOJAKChI3.
3eprTey OapbichiHa KaHmad na Oip Typlae ocep STKeH OapiiblK agaMaapiblH YJICCIH
MOMBIH/IAY KaXKET, aTall aiiTKaHIa, MaKajiajia 3epTTey JKYPri3y Ke3iHae MaHbI3[bl OOJIFaH
KYMBICTAapFa cinTeMesep YChIHBUTYbI Kepek. Kocallkel aBTopiapIblH apachblHAa 3epTTey-
re KaTbICIaFaH afaMaap/bl KepceTy OoIMaibl.

Erep xympicTa Kate TabblUIca, peJakToOpra Te3 apana xabapiay Kepek koHe Oipre
TY3€Ty Typabl meniM KaObliaay Kepek.

Komxka3zbanbl sxapusiaynaH 0ac TapTy Typajbl IIEHIM PEIEeH3ESHTTePAiH YCbI-
HBIMIapbIHA COMKEC PelaKIMsIIbIK ajKa OTBIPBICHIH/IA KaOblIIaHaabl. PeakiisIbIK aka-
HBIH IIeImiMiMeH JKapusulayFa YCHIHBUIMaraH Makajda KaiTa Kapayra KaObIimaHOanzipl.
XKapusinaynan Oac Tapry Typasibl xabapiama aBTOpPFa AJIEKTPOHABIK IOIITa aPKbUIbI
xibepinesni.

Pepakuusiiblk ajika MakaidaHbl JKapusuiayFa xkiOepy Typalisl menriM KaObliiaFraHHaH
KeWiH penakuus OyJ1 Typaibl aBTOpFa Xadapiiai/pl KoHe >Kapuslay Mep3iMiH KepceTesi.
PerneH3usutap/ipIH TYMHYCKaJIaphl )KypPHAIbIH PEJaKIMsICHIHIA 3 KbUT OOWBI caKTanaipl.
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Imuxa nayunvlx nyoaukauuil

PeI[aKIII/IOHHaﬂ KOJIJIETHSl U TJIaBHBIH PECIAKTOP HAYYHOI'O KypHaJa «XHMH-
yeckmiixkypuan Ka3zaxcrana» (nanee — JKypHas) NpuIepKHUBAIOTCH HNPUHATHIX
MeKAYHApoaHbIX cTaHAapToB «Komurtera 3Tkn mo myomukamusv» (Committee on
Publication Ethics — COPE) (http://publicationethics.org/about), «EBpomneiickoii
accouMaluy HayYHbIX pegakropos» (European Association of Science Editors — EASE)
(http://www.ease.org.uk) u «KomuTera mo OJTHKe HAYYHBIX HyOJIHKAIMIT»
(http://publicet.org/codel).

Bo wu3bexanne HeZOOPOCOBECTHOM INPAKTUKU B ITyONHMKAI[MOHHOW AEATEIIbHOCTH
(mnaruaTt, U3JI0’KeHNE HEJIOCTOBEPHBIX CBEICHUH U JIP.) U B LIENSIX 00eCIIeUeHHsI BBICOKOTO
KayecTBa HAayYHBIX IyOJMKAlMi, NPU3HAHKUS OOIIECTBEHHOCTBIO, NMOJTYYSHHBIX aBTOPOM
HayYHBIX PE3YJIbTATOB, KOXKABIH WICH PEAAKIIMOHHOTO COBETA, aBTOP, PELIEH3CHT, a TaKKe
YUPEKICHHUS, YIaCTBYIOIIUE B M3ATEIBCKOM IpoLecce, 00s3aHbl COOMIONaTh ITHUECKUE
CTQHJAapThl, HOPMBI M MpaBWIa M NPHHUMAaTh BCE Mephl Ul NPEIOTBPAIlCHUS HX
HapyweHuid. CoOllofieHne NpaBWJl STUKU HAay4HBIX ITyOJIMKAalMid BCEMH YYaCTHHKAMH
3TOTO IpOIIecca CIIOCOOCTBYET OOECIIEYSHUIO IPaB aBTOPOB Ha MHTEIIIEKTYaTbHYIO CO0-
CTBCHHOCTD, IMOBBIIICHUIO KauCCTBa U3JaHHUA W HCKIIOYCHHUIO BO3MOXHOCTH HEIIPaBO-
MEPHOT'O UCIIOJB30BaAHNA aBTOPCKHUX MAaTEPpUAIOB B UHTEPECAX OTACIIbHBIX JIMII.

Bce HayuHble cTaThbu, NOCTYNHMBIIME B PEAAKIHIO, IOUIEKAT 00s13aTEIBHOMY
JIBOMHOMY CIIETIOMY perieH3upoBanuio. Penakiust JKypHaia ycraHaBIMBaeT COOTBETCTBUE
crateu npodwno JKypHana, TpeOoBaHUSAM K O(QOPMIICHHIO W HAlpaBisieT €e Ha IepBOe
paccMOTpeHHEe OTBETCTBEHHOMY cekperapio JKypHayia, KOTOPBIH ompenensier Hay4dHYIo
LEHHOCTh PYKONHMCH M Ha3HA4yaeT ABYX HE3aBUCHUMBIX DPELCH3CHTOB — CIICLHAIIHCTOB,
UMEIOIINX Hanbosee ONM3KUE K TeMe CTaThbU Hay4HBIE CIICIMaN3aluu. Penen3upoBanue
cTaTeil OCYLIECTBIIASTCS WICHAMU PEJaKLIMOHHOTO COBETA U PENAKIHMOHHON KOJUIETHH, a
TaKKe MPUITIAIICHHBIMHA PELEH3CHTaMH APYTHX cTpaH. PemieHue o BeIOOpE TOro WM
HMHOTO PEleH3EHTa Ul MPOBEACHHS SKCIIePTH3bI CTaTbU NMPUHHUMAET IJIaBHBIH PENaKTop.
Cpok peleH3upOBaHMs COCTABIISCT 2-4 HEJCIH, HO IO MPOCHOE PEIEH3EHTa OH MOXKET
OBITH TPOJIJICH.

Penakumsi M peleH3eHT rapaHTUPYIOT COXpaHEHHe KOH(WIECHIMAIBHOCTH He-
OITy0JINKOBaHHBIX MaTepUallOB IIPUCIIAHHBIX Ha pacCMOTpeHue pabot. Penienue o myomm-
Kalli TPUHUMAETCsl pEeAaKIMOHHOW Koyuterneil JKypHama mnociie pereH3upoBaHUs.
B ciryyae He00X0IMMOCTH PYKOIIMCh HAINpaBisIeTCsl aBTOpaM Ha JOpabOTKy IO 3ame-
YaHUSAM PELEH3CHTOB U PENAKTOPOB, IIOCJIE YEero OHa MOBTOPHO peleH3upyercs. Penak-
LU OCTAaBIISIET 32 cOOOHM MpaBO OTKIOHUTH ITYOJHMKAIMIO CTaThbH B Cly4ae HapyIICHUS
npaBil STUKH. OTBETCTBEHHBIH PEIaKTOp He JOJDKEH JOMYCKaTh K IyOJMKanuu HHOOp-
MaLUIo, €CIIN UMEETCs JOCTaTOYHO OCHOBAHHH 110J1araTh, YTO OHA SIBJIAETCS IUIATHATOM.

ABTOPBI TapaHTUPYIOT, YTO IPEACTABICHHBIC B PEJAKLMIO MaTepUajbl SBISAIOTCS
HOBBIMH, paHEe HEOIyOJMKOBaHHBIMH M OPHIMHAJIBHBIMH. ABTOPHI HECYT OTBETCT-
BEHHOCTH 32 JJOCTOBEPHOCTh M 3HAUMMOCTb HAay4YHBIX PE3yJIbTaTOB, & TAKXKe COOJI0/IeHHE
NPUHIUIIOB HAYYHOW 3THUKU, B YaCTHOCTH, HEIOMyIeHHE (HaKTOB HAPYIICHHUS HAy4HOH
oTuKK ((abpukanusi HAy4HBIX AaHHBIX, Qanbcudukaiys, Beaylas K HCKaKeHUIO HCClle-
JIOBaTEIbCKUX JIAaHHBIX, IJIarMaT W JIO)KHOE COaBTOPCTBO, AyOJIMpOBaHWE, NPHCBOCHUE
Yy)KUX Pe3yJbTaTOB U Jp.)

Hamnpanenune craTby B peakLUIO O3HAYAET, YTO aBTOPHI HE MEPEAaBaln CTaThio (B
OpHTHHAJIC WM B IIEPEBOJIC HA APYTHUE A3BIKK WIH C IPYTUX S3BIKOB) B IPYToi *KypHa(bl)
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W 4TO 3TOT MaTepuan He OblI paHee OMyOJMKOBaH. B NMpOTMBHOM ciydae cTaThs He-
ME/JICHHO BO3BPAIAETCsl aBTOpaM C PEKOMEHJAIMEl OTKIOHWTH CTaThiO 32 HapylLICHHUE
aBTOPCKUX MpaB. He momyckaeTcst mocimoBHOE KommupoBaHue 6osee 10 mporeHToB padoTh
JIpyroro aBTopa 0e3 yKa3aHHS €ro aBTOPCTBA U CCHIJIOK Ha MCTOYHHK. 3aMMCTBOBAHHBIC
(parMeHTHl WIN YTBEPXKICHUS NOJDKHBI OBITH O(QOPMIIEHBI C 00sA3aTeNIbHBIM yKa3aHUEM
aBTOpa M IEPBOMCTOYHMKA. Upe3aMepHble 3aMMCTBOBAHUS, a TAKXKE IUIArMaT B JIIOOBIX
(dopmax, BkIroYas Heo()OPMIICHHBIE IIMTATHI, NepepaspoBaHUe WM IIPUCBOCHHUE IIPaB
Ha pE3YyJbTAaTbl YYXKHUX HCCJ’IC}IOBaHHﬁ, HEOTUYHBI U HCTIPUCMIICMBI. HCO6XO[I,I/IMO npu-
3HaBaTh BKJIaJl BCCX JIMI], TaK WJIW HHA4YC IIOBJIMABIIMX Ha XOJ HUCCJICAOBAHUA, B 4aCT-
HOCTH, B CTaThe JOJDKHBI OBITh TPEICTABIEHBI CCHUIKM Ha pabOThl, KOTOPHIE HWMEIH
3Ha4YeHHEe NP NPOBEACHUH HccienoBaHus. Cpeayu coaBTOPOB HEJOIYCTHMO YKa3bIBaTh
JIMILI, HE Y4aCTBOBABIIMX B NCCJIEJOBAHHH.

Ecmu obHapykeHa omuOka B paboTe, HEOOXOAUMO CPOYHO YBEAOMHTDH PEIaKTOpa
BMeECTE NPHUHATH PEIIeHHEe 00 UCTIPABICHUH.

Pemenne 00 oTkasze B ImyOnMKanyMy PyKONWCH NMPHHUMAETCS HAa 3aCEJaHNUH PENaK-
LIMOHHOM KOJUIETUH B COOTBETCTBHU C PEKOMEHIAIMAMH PELEeH3eHTOB. CTaTbs, HE PEKO-
MEH/JIOBaHHAsl PEIICHUEM PEIAKIHOHHOM KOJUIETMH K MyOJHKanud, K IOBTOPHOMY
paccMotpernnto He mpuHHMaeTca. Coobmierne 00 OTKasze B IyOJUKAIMH HaIpaBiIIeTCs
aBTOPY I10 3JIEKTPOHHOH 110YTE.

ITocne mpunsTUA penkosuiernei XKypHana pelieHus o JIONMycKe CTaThbM K IyOuu-
KallK peAakuusi HHPOPMHUPYET 00 ATOM aBTOpa M YKa3bIBaeT CPOKH ImyOnukanuu. Opuru-
HaJIBI peLeH3Uil XpaHsTcst B pepakiuy JKypHaia B TedeHue 3 JieT.
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Ethics of scientific publications

The editorial board and editor-in-chief of the scientific journal “Chemical
Journal of Kazakhstan” (hereinafter - the Journal) adhere to the accepted
international standards of “the Committee on Publication Ethics” (COPE)
(http://publicationethics.org/about), “European Association of Science Editors -
EASE” (http://www.ease.org.uk) and“Committee on the Ethics of Scientific
Publications” (http://publicet.org/code/).

Public recognition of the scientific results obtained by the author, each member of
the editorial board, author, reviewer, as well as institutions involved in the publishing
process is obliged to comply with ethical standards, norms, and rules and take all
measures to prevent violations thereof. This is needed to avoid unfair practice in
publishing activities (plagiarism, presentation of false information, etc.) and to ensure the
high quality of scientific publications. Compliance with the rules of ethics of scientific
publications by all participants in this process contributes to ensuring the rights of authors
to intellectual property, improving the quality of the publication, and excluding the
possibility of illegal use of copyright materials in the interests of individuals.

All scientific articles submitted to the editorial office are subject to mandatory
double-blind review. The editorial board of the Journal establishes the correspondence of
the article to the profile of the Journal, the requirements for registration and sends it for
the first consideration to the executive secretary of the Journal, who determines the
scientific value of the manuscript and appoints two independent reviewers - specialists
who have scientific specializations closest to the topic of the article. Reviewing of articles
is carried out by members of the editorial board and editorial board, as well as invited
reviewers from other countries. The decision on choosing a reviewer for the examination
of the article is made by the editor-in-chief. The review period is 2-4 weeks, but it can be
extended at the request of the reviewer.

The editorial board and the reviewer guarantee the confidentiality of unpublished
materials sent for consideration. The decision on publication is made by the editorial
board of the Journal after reviewing. The manuscript is sent to the authors for revision
based on the comments of reviewers and editors if necessary. After which, it is re-
reviewed. The editors reserve the right to reject the publication of an article in case of a
violation of the rules of ethics. The executive editor should not allow information to be
published if there are sufficient grounds to believe that it is plagiarism.

The authors guarantee that the submitted materials to the editorial office are new,
previously unpublished, and original. Authors are responsible for the reliability and
significance of scientific results, as well as adherence to the principles of scientific ethics,
in particular, the prevention of violations of scientific ethics (fabrication of scientific data,
falsification leading to distortion of research data, plagiarism, and false co-authorship,
duplication, appropriation of other people's results, etc.).

The submission of an article to the Editorial Board means that the authors did not
transmit the article (in original or translation into other languages or from other
languages) to another journal (s), and this material has not been previously published.
Otherwise, the article is immediately returned to the authors with a recommendation to
reject the article for copyright infringement. Verbatim copying of more than 10 percent of
another author's work is not allowed without indicating his authorship and links to the
source. Borrowed fragments or statements must be made with the obligatory indication of
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the author and the source. Excessive borrowing as well as plagiarism in any form,
including unofficial quotations, paraphrasing, or appropriation of rights to the results of
other people's research, is unethical and unacceptable. It is necessary to recognize the
contribution of all persons, who in one way or another influenced the course of the
research in particular the article, should contain references to works that were of
importance in the conduct of the research. Among the co-authors, it is inadmissible to
indicate persons who did not participate in the study.

If an error is found in work, it is necessary to notify the editor and together make a
decision on the correction.

The decision to refuse publication of the manuscript is made at a meeting of the
editorial board by the recommendations of the reviewers. An article not recommended for
publication by the decision of the editorial board is not accepted for reconsideration. The
refusal to publish is sent to the author by e-mail.

After the editorial board of the Journal decides on the admission of the article for
publication, the editorial board informs the author about it and indicates the terms of
publication. The originals of the reviews are kept in the editorial office for three years.
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