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Honusupyembrit aunug ALC-0315 — ((4-ruapokcuOyTii)a3zaHanmi )ouc(rekcan-6,1 -aunin)omc(2-reKcui-
JIeKaHoaT) — BXOIUT B COCTaB JUMMAHOM MaTpulibl MPHK-BakuIMHBI 1T TpODUIaKTUKK 3apakeHUs BU-
pycom SARS-CoV-2 npoussoactsa ¢dupmsbl Pfizer/BioNTech. 3ror aununm obecrieunBaeT 3(HEKTUBHYIO
CcOOPKY BaKIIMHHOM KOHCTPYKIIUH, 3amnTy MPHK oT nmpexxneBpeMeHHO Aerpagalinu, a ocjie SHIOLMNTO-
3a CrocoOCTBYET BbIXOAY HYKJIEMHOBOW KMCJIOTHI B LIMTOILIa3My [JIs JajibHEl1lIero npoueccuHra. B naH-
HOM paboTe IpemIoXKeH YIIPOIIeHHBI M 3KOHOMUYHBIN cItoco6 momxydeHus aununa ALC-0315, xoTopkrit
MOXET OBITh UCIOJIb30BaH Mpu npounssoacTtee MPHK-BakiiyH.
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BBEAJEHUWE

IManmemuss xoponaBupyca SARS-CoV-2, oxsa-
TuBIIas Mup B KoHie 2019 r., cmocod0cTBOBaa MHTEH-
CHUBHOI pa3paboTKe, CTPEMUTEIbHONH KOMMEPLIMAIN-
3allMy U BHEAPEHUIO B KIIMHUYECKYIO TTPaKTUKY BbICO-
KO3(PEeKTUBHBIX TPOPMIaKTUIeCKNX BaKIIMH Ha
ocHoBe JiunuaHbix HaHovyactull (JIHY) u MPHK mon-
HOpa3MepHOTro OejKa Immmna Bupyca (S-0enka) npoms-
BorctBa ¢upMm Moderna [1, 2] u Pfizer/BioNTech [3].
OTH BaKIIMHHbIE KOHCTPYKIIMY IIPENCTaBISIIOT COO0M
CynpaMoJIeKyJISIpHbIE CUCTEMbl — HAHOYACTUIIbI, MO-
CTPOEHHbIE U3 MHOXECTBA MOJIEKYJ JUMUIOB U MO-
snexyn(s1) MPHK (Hampumep, cMm. o630psl [4, 5]).
CTpyKTypHO-(YHKIIMOHAJIbHAsA POJIb MOJIEKY] JIU-
MUI0B 3aKJloyaeTcss B 00ecreuyeHUM KOMMaKTU3a-
UUU JJIUHHOLIETIOUEUYHBIX MOJEKYJ] HYKJIEMHOBOM
KUCJIOTHI, €€ 3allluTe OT Jerpagaluu noi 1eicTeruemM
BHEKJIETOUHBIX (PEepMEHTOB, OOECIEYeHUU TpaHC-
MopTa HAaHOYACTUILIbI B KJIETKY 3a CYET SHIOLUTO3a
(paroumnTo3a WIM IMMHOLUTO3a) U IIOCIEOYIOIIETO
Beixoga MPHK u3 snmocomMsl (parocoms) B 1IMTO-
TJ1a3My JJIsT OCYILIECTBIICHUSI TPAHCSILIMU U SKCITpec-
cuu 6e1Ka ¢ UMMYHOTeHHBIMU anuTornamMu. [Ipenno-

Cokpamenus: JIHY — mununasie HaHogacTuilbl; ALC-0315 —
((4-rugpokcudyTui)azananmn)ouc(rekcan-6,1-numn)ouc(2-
reKCUJIIeKaHoaT).

#ABTOp s cBsasu (ten.: +7 (495) 330-66-10; 1. moura:
elvod@lipids.ibch.ru).

noxurenbHo, Bbixom MPHK B mmrommasmy ocy-
1IeCTBIsIETCS Onarogapst nepexony Jununos JIHY B
YCIOBUSIX 3aKHCJICHUSI Cpedbl B DHIOCOMAaxX B KaTU-
OHHYIO (POpPMyY, YTO CITOCOOCTBYET MX KOHTAaKTy C
AHWUOHHBIMU JIUTIUAAMU TIePUTIIAa3MATUYECKOTO MO-
HOCJIOSI MeMOpaHBI 3HAOCOM M AeCTaOWIn3aluu
MeMOpaHbI 3a cueT (popMUPOBAaHUS HEOMCIOMHBIX
JIMTITUIHBIX CTPYKTYp (rekcaroHajabHOI asbr) [6].
B cBsi3u ¢ pasHooOpasueMm GyHKUUWI, TAUIHAS
nnargpopma JIHY ¢ MPHK pomkna BKiIouaTh He-
CKOJIBKO KJ1acCOB JIMMTUIOB. KitroueBoii KOMITOHEHT —
WOHU3UpYEMbIE JUIIMOBI, KOTOpPHIE OOECIIeUnMBaIOT
Kak KoMmrtaktusannio MPHK mpm ¢opmmpoBanum
JIHY, Ttak u Beixom MPHK B nmromiasmy. CTpykTy-
PbI MOHU3HUPYEMBbIX JIUITMIOB B BAaKIIMHAX 000X IIPO-
W3BOIUTENCH OUYeHb OJIM3KM, CXeMbI MX CUHTE3a OIT1-
CaHbl B COOTBETCTBYIOIIUX MaTeHTax [7—9].

Kommepueckuii ycriex MPHK-BakiiH Ha oCHOBe
WOHU3MPYEMBIX JIMITUIAOB MPUBET K B3PBIBHOMY PO-
CTY MHTEepeca K pa3paboTKaM B JaHHOI 00J1aCTH U, KaK
CJIeCTBYE, K MOUCKY YITPOLIEHHbIX CITOCOOOB CMHTE3a
JIOKa3aBIINX CBOIO 3(P(HEeKTUBHOCTD JIUINIOB, B YaCT-
Hoctu Junna ALC-0315 — ((4-runpokculbyTui)a3aH-
Junn)ouc(rekcaH-6,1-aumn)ouc(2-rekCuaneKkaHoaTa).
Ha ceronHst u3BecTHbI ABa ciocoda MojayuyeHust 3TOro
JITIMAA, UCXOASl U3 2-TeKCUJIAEKAHOBOM KUCJIOThI
(puc. la, 16). Ilpennaraemplii B JaHHOU paboTe aab-
TepHAaTUBHbII BapuaHT MpeNCcTaBleH Ha puc. 1s.
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Puc. 1. [1ytu cunresa mununa ALC-0315.

PE3VYJIBTATbBI U OBCYXIEHHUE

IlepBrlit crioco6 cunte3a ALC-0315 (puc. 1a) 3a-
nateHToBaH [8, 9]. Cragus al — auuanpoBaHUE U3-
OBITKAa TeKCAaHIMOJIa B CTAHOAPTHBIX YCIOBUSIX 3TE-
pudukauuu no lrernuxy [10] (KoHaeHcaus ¢ 1u-
UKJIOTeKCMJIKApOOAMUMUIAOM B  MIPUCYTCTBUU
KaTajam3aropa 4-muMmeruiaMuHonupuanHa). IIpo-
IYKT peakiuy UCTIOJb3YIOT najiee 6e3 ounctku. Cra-
s a2 — OKUCIeHNE NUPUINHXIOPXPOMATOM; IIPO-
IYKT SKCTParupyroT IeKCaHOM WM NEeTPOJICHHBIM
a(upom, BbIIEISIOT XpoMaTorpadueit Ha KOJOHKE C
CUJIMKarejieM B CUCTeMe I'eKCaH—XJIOPUCTBIA MeTU-
JIEeH. 3aKJIiouMTeIbHasl cTagusl a3 — BOCCTAaHOBU-
TeJlbHOe aMuUHMpoBaHUe. KioueBoil peareHT st
9TOM peakKUMU — HaTpusl TPUALIETOKCUOOPTUIAPUI,
MOXHO MCIOJIb30BaTh KOMMEPYECKUI1 peareHT JIn0o
MMOJIYYUTh €T0 in Situ peakluueil HaTpust OopruapuIa ¢
JIeAsIHOI YKCYCHOM KUCJIOTOM B O€H30J1€ UJIU B IUME-
tunmaneramune [11]. Lemesoit mpomykr ALC-0315
BBIICJISIIOT XpoMaTorpadueii Ha KOJJOHKE C CUJIMKa-
rejeM B TpagudeHTe METaHOJIa B XJIOPUCTOM METHUJIC-
He. OnMcaHHBII MyTh CMHTE3a 00J1agaeT AByMS He-
Joctatkamu: 1) TocienoBaTesIbHO MCIOIb3YIOTCS
CTaguM OKMCJIEHMSI YU BOCCTAHOBJICHUSI KOHIIEBOTO
aroMma yriepona (craguu a2 u a3), B pe3yJIbTaTe KOTO-
PBIX CTETNEeHb OKUCIICHUS YIjepojia OCTaeTCsl TaKOM,
Kak ¥ Obl1a ucxomHo (+1), 4To CBUIOETEIBCTBYET O
BO3MOXKHOCTH 3aMEHBI CTaINM OKKUCJICHMS 1 BOCCTa-
HOBJICHMSI Ha CTaaMIO KOHACHCALIMM; 2) B XOJ¢ Mep-
Boii ctanuu (ctagus al) — srepudpukanuu 1o Ilrer-
JINXY — TIOSIBJISIETCST TIOOOYHBIN ITPOAYKT, IIPOU3BO/I-
HO€ MOYEBUHBI, KOTOPBIN YCIOXHSIET OYUCTKY
KOHEUYHOTO IIPOAYKTa.

AJIbTepHATUBHBIN MyTh CUHTE3a (pUC. 16) ObLIT He-
JIaBHO IIpemioXeH B mateHTe [12]. B maHHOI1 cxeMe
npobiaeMa OKMCICHUSI—BOCCTAaHOBJICHUSI OBLIa pe-
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IIIeHa 3a CYeT MCTIOIb30BaHUSI OpoMTeKcaHoIa BMe-
CTO reKCaHAnoa. DTO MO3BOJIMIIO0 YMEHBIITUTD KOJIW-
YeCcTBO CTaiuii, oMHAKO 3TepUdUKALUS B MPUCYT-
CTBUHU BOIIOOTHMMAIOIIIETO areHTa OCTaJIaCh.

Mpul npeaiaraeM najnbHelfllee yCOBEPIIEeHCTBOBA-
Hue cxembl noaxydeHuss ALC-0315 (puc. 18) 3a cuer
MCIIO/Ib30BaHMS Ha IMepPBOii CTaauM 1UOpOMIeKcaHa.
ITpocToTa OYUCTKY U BO3MOXHOCTh PELINKIIA JUOPOM -
rekcaHa, Hapsify ¢ ucrnojibzoBaHueMm K,CO; B Kaue-
CTB€ KOHJIEHCUPYIOLLETO peareHTa BMecTo 6oJiee J0-
POTOCTOSIIIMX U ONTACHBIX JJIs1 OpraHu3Ma KapOOoIun-
MUIHBIX TIPOU3BOIHBIX, IENAI0OT TaAKO! IMyTh CUHTE3a
SKOHOMMUYECKHU IIPUBJIEKATEIbHBIM.

Cunre3 munuoa ALC-0315 nmpoBeneH HaMu B ABE
craguu (puc. 18). 2-I'ekcuiimeKaHOBYIO KMCJIOTY BBO-
I B peakIUI0 C YeThIPEXKPaTHBLIM M30BLITKOM
1,6-nu6pomrekcana B JIM®PA B MpuUCyTCTBUU MOTa-
ma. Yepe3 3 cyr mepeMelIMBaHMUS pPEaKIIMOHHOMN
CMeCHU IIpU KOMHATHOM TeMIlepaType MPOAYKT KOH-
JIeHCallMU BBIOESIISUI XpoMaTorpadueii Ha CuiinKare-
Jie ¢ BeixonoM 85%. I1pu aToMm pereHepaius AMGpom-
rekcaHa coctaBuia 52%. Llemesoit mpoaykt ALC-
0315 mony4yanu KoHAeHcalMel 2-TeKCHIaeKaHOBOMI
KMCJIOTBHI 6-0poMrekcuiaoBoro aupa ¢ 4-aMUHOOY-
TaHOJIOM B TeX e MSTKUX YCIOBUSIX, YTO U IIPU ITPO-
BeeHUM mnpeabiayineit craguu. [lpu Bcero auIb
10%-HOoM M30BITKE 6-OPOMTEKCUJII-2-TeKCUIIACKAHO-
ara 1o CTEXMOMETPUYECKOMY COOTHOIIICHUIO peareH-
TOB BBIXOJ LIEJIEBOrO MPOAYKTA IOCJIE BbIICICHUS
xpomarorpadueii Ha cumkareine coctaBuia 62%.
Kpome Toro, BeIAEASIIIN CMECh LIEJIEBOTO IMPOAYKTa
C TMPOAYKTOM MOHOAJKUIMPOBAHUS, KOTOPYIO
MOAMEIIMBAIN K 6-OpOMIeKCuI-2-TeKCWIaeKaHoaTy
MpU TIOCTEAYIOIINX MOBTOPHBIX 3arpy3kax cuHTe3a. C
Y4ETOM PEIMKIIA U peTeHEPAIINU KOJIOHKHU C CUJTUKare-
JieM (TIoc/ieoBaTe/IbHast IIPOMBIBKA N30MPOIIAHOJIOM 1
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Puc. 2. XpomaTrorpaMMbl CUHTE3MPOBAHHOTO MOHU3UPY-
emoro ymnuaa (cuHsas auHus) u crangapra ALC-0315
(uepHast TuHMs). YenoBus nposeneHust BOXKX npusene-
HBI B “DKcOepuM. 4yacTu”.

XJI0p0oOPMOM) BBIXOII LIEJICBOTO IPOAYKTa HOCTUTAI
80%. CtpyKTypa IOJIy4eHHOT'O 1IeJIEBOTO COSTMHEHMS
nonTeepxaeHa criekrpom 'H-IMP.

YucroTy mnpoaykra KoHTpoJupoBain BBOXKX.
XpoMaTorpaMMbl CBUACTEJILCTBYIOT O 00jiee BbICO-
KOM YPOBHE YHMCTOThI CUHTE3MPOBAHHOTO 1I€JIEBOTO
COEIMHEHUS 10 CPAaBHEHUIO C KOMMEPUYECKUM IIpe-
nmapatom ALC-0315 (puc. 2).

OKCITEPUMEHTAJIbBHAA YACTDb

B pabGote ucmnonb3oBaiu IeKaAaHOBYIO KHUCJOTY,
rekcwiopomun, 1,6-muGpomMrekcaH, 4-aMHUHOOyTa-
Hon (Peaxum, Poccus); oyrunnutuii (Acros Orga-
nics, CIIIA); muusornponuiaMuH, 4-IUMeTUIaMU-
HorupuauH (Merck, ®PT); cynbdar HaTtpus, rek-
caH, ITWialeTaT, TeTparuapodypaH, xJopodopM,
XJIOPUCTBII METUJIEH, METAHOJI, JIEISIHYIO YKCYCHYIO
kuciioty (OOO TH “XMMME/L”, Poccust). O4ucTKy
pacTBOpUTENEH NPOBOIUIN MO CTAHIAPTHBIM METO-
nukaM. PacTBopsl yriaprBaiyd Ha pOTOPHOM MCHApU-
tesie (Heidolph, ®PI'). BeicylumBaHue B BaKyyme
MacJIIHOTO Hacoca MNPOBOAWIM Ha JUOPUIbHOMN
cymike Mueit-4 (MHCTUTYT OMOJIOrMYEeCcKOTro Npudo-
poctpoenust PAH, ITymuno, Poccus).

2-TekcuiimeKaHOBYIO KHUCJIOTY MOJAydYald, KakK
onucaHo B pabore Ramishetti et al. [ 13]. TCX BbII10JI-
Hsun Ha totactuHkax Kieselgel 60 (Merck, T'epma-
HUS); 111 OOHAPYXKEHUST COEIMHEHU ONPBICKMBAJIN
IUTACTUHKM pactBopoM Pomammna-6G B 3TaHose
(0.16 MM), ipu ipocMaTtpuBaHuM 1on YP-naMioit
MIPOSIBJISUIMCH OpaHXKeBhIC IISITHA Ha pO30BOM (DOHE.
Hns1 KonoHO4YHOII XpomaTorpaduu MCIOJIb30BaIld
ciwmkaresb KCKI' 0.063—0.2 mm (OOO “Xpowm-
JIa6”, Poccus). T'azoByro Xxpomartorpaduio BBITIOJ-
HSIJIM Ha Ta3oBOM xpomartorpade Kpucrammrokc

BUOOPTAHUYECKAA XUMMUA

(OO0 “Mertaxpom”, Poccust), KanuuisipHas KOJIOH-
Ka Zebron-ZB-1 (Phenomenex, CIIIA). BO2XKX ipo-
BOIWJU C MCIOJb30BaHUEM XpoMmartorpaduyeckoit
cuctembl JETchrom (IToptJlab6, Poccust), cocrosi-
1Iei U3 IBYX HACOCOB Y IMHAMMYECKOTO CMECUTEIS,
urxektopa Rheodyne 7125 (IDEX, CIIIA) u netek-
topa cBeropaccesHus Sedex-LC LT-ELSD (Sedere,
®dpannug). Coop m 06paboTKy xpomarorpadude-
CKMX JAHHBIX OCYILIECTBISUIY MTPU TTOMOIIU ITPOTrpaM-
Mbl MynsTuXpowm 3.4 (OO0 “AmnepceHn”, Poccus).
'H-AMP-cnieKTpbl perucTpUpOBaId Ha CIIEKTPO-
Metpe Avance 700 (Bruker, CIIIA) ¢ paboueii yacTo-
toii 700 MI11 ripu IOCTOSTHHOM TeMIlepaType o0pas-
ua 303 K. PactBoputens — CDCl;. Xumuyeckue
cIBHUTH B criekTpax S MP mmpuBeneHb B MUJUTMOHHBIX
IoJisix (M.1.), B KaueCcTBe BHYTPEHHEro cTaHaapTa uc-
MOJIb30BJIM OCTATOYHbIE CUTHAJbl MPOTOHOB pac-
TBOpUTeNs (7.27 M.1.).

2-TeKCHIIEKAHOBO# KHCJOTBHI 6-0pOMIreKCHJIOBBI
a¢up. B xpyrnogoHHoit kon6e Ha 50 M cMeIuBaIu
9.74 v (4 »kB., 39.9 mMMonb) 1,6-nTuGpOMIeKcaHa,
2.56 T (1 3KB., 9.98 MMOJTb) 2-TeKCHIIEKAaHOBOI KHC-
JoThl, 20 mit cyxoro JIM®A. Nobasnsinu 2.05 r K,CO,
(x.4.; TIpeaBapUTeIbHO MOTAIl paCTUPaIN B CTYIIKE U
npocymmBany npu 100°C B reuenne 30 muH). [lepe-
MEIINBAJIM B TeUeHNE 72 4, HaOJIromaan oopa3oBaHiie
OecBeTHOTO MenkoaucnepcHoro ocaaka KBr. Xon
peakuuu KoHTpoaupoBaau TCX B cuctemMe IeTpo-
JeWHbId 3(¢up—3TUIalleTaT—yKCyCHasl KUCIOTa,
39:1:0.05. Ry 1,6-nuGpomMrekcaHa, 11eJIeBOTO COCIM -
HeHMs, auddupa TekcaHa U 2-TeKCHIICKaHOBOM
kuciotel 0.98, 0.59, 0.38 u 0.11 COOTBETCTBEHHO.
B peakuimonHyio cMmech gobasiusiim 200 MJI BOIBI,
TIIATEJILHO IIepeMEeIINBaJIN U SKCTParupoOBaIn STUJI-
areratoM (3 X 100 mu1). O6benMHEHHBIE 3KCTPAKTHI
MPOMBIBAJIU BOAOH, cyliniau Haa Na,SO, u yrapuBa-
JI Ha pOoTOpHOM Hcnaputeiie. OCTaToK XpoMarorpa-
¢upoBanu Ha KOJIOHKE C CHJIMKAreJeM B CTyIIeHYa-
TOM I'pagUeHTE: B IETPOJICHHOM 3(Upe IIIONPOBATIUA
MCXOOHBIN TUOpOMIeKcaH, B CUCTeME MeTPOJICMHBIMI
a¢pup—aTrnaueTar (3 : 1) BbIIEISIIN IPOAYKT. Bbrxon
3.58 r (85%), GecuBeTHast Ipo3padyHasl XKUIKOCTb.
PerenepupoBamu 5.08 T mmbpomrekcaHa.

Crnekrp 'H-AMP (CDCl,, 8, m.n.; KCCB — J,
Im): 4.15 (1, J 6.7, 2H), 3.47 (1, J 6.8, 2H), 2.42—-2.35
(yur. m, 1H), 1.91 (xBuntert, J 7.0, 2H), 1.71 (kBUH-
tet, J 7.0, 2H), 1.69—1.61 (™, 2H), 1.58—1.43 (M, 6H),
1.40—1.27 (yum1. m, 20H), 0.95 (1Ba nepekpbIBalOIINX-
cat,J7.2,6H).

4-TunpokcuoyTnii-onc-(6-(2-reKCuaaeKaHoaT)reK-
cui)amMuH (cucTeMaTHyeckoe Ha3BaHue [(4-ruapokcu-
oyrun)asanauui|au(rekcan-6,1-auna)ouc(2-rek-
cuiaaekanoar)). B xpyriomoHHol konbe Ha 50 mi
cMmermuBanu 3 1 (7.15 MMob) 6-OpOMIeKCII-2-TeKCIT-
nJekaHoata, 0.286 r (3.21 MMonb) 4-0yTaHOoJIaMUHA,
Ne 2
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1 r K,CO; (1TpurotoBieH, Kak OrucaHo Bblie) v 20 M
cyxoro [IM®A. IlepemenBaay B TedeHUE 72 9. X0
peakuuu KoHTpoaupoBaau TCX B cucteMe XJopo-
¢dopMm—MeTaHON—TpUATUIAMUH, 95 : 5 : 0.1. Ry uene-
BOIO IPOAYKTa M IIPOAYKTAa MOHOAJKWJIMPOBAHUSI
0.35m 0.1 cooTBeTcTBeHHO. PeakiimonHyI0 cMech 00-
pabaTbiBajy, KaK OIMCAHO BBIIIE ST 6-OGpOMIeK-
cui-2-rekcunaekaHoata. OcraTok xpomarorpadu-
pOBaJIM Ha KOJIOHKE C CUJIMKArejeM B CUCTeMe XJIO-
podopMm—meTraHo, 97 : 3. BeIxom 4MCTOro 11€J1€BOro
npoaykra coctaBun 1.54 r (62%). B cnenmyromeit
¢dpakuu codrpaan CMeCh IIPOAYKTOB MOHO- 1 AU~
aKuaupoBaHust 4-6ytaHonamuHa (1.6 T), KOTOpYIO
KCITIOJIb30BaJIM B TIOBTOPHOM CUHTE3E.

BD2KX neneBoro mpomykra m cranmapra ALC-
0315 (BroadPharm, CIIIA) BBIITOJHSIM Ha KOJIOHKE
C18 Gravity, 150 X 4.6 mM, 5 MmkM (Macherey-Nagel
GmbH & Co. KG, ®PT') B rpanueHTe pacTBOpUTE-
neit: amoeHT A — 0.1%-nass TOY B H,0, amioeHT B —
METaHOJI; CKOPOCTb IToToKa 1.2 MJI/MUH.

Criextp 'H-IMP (CDCl,, 8, m.a.; KCCB — J, T):
412 (1, J 6.7, 4H), 3.62 (yu. 1, J 5.5, 2H), 2.53-2.47
(yur. m, 4H), 2.40—2.34 (M, 2H), 1.75—1.60 (M, 12H),
1.59—1.52 (m, 4H), 1.52—1.41 (m, 10H), 1.39—1.27
(yur. M, 46H), 0.94 (nBa riepekpbIBalOIINXCA T, J 7.2,
12H).

3AKJIIOYEHHME

IIpennoxeH HOBBINM CITOCOO MOJYYeHUST MOHU3M-
pyemoro aurnmaa ALC-0315, oTiuyalomuiicss npo-
CTOTOI ¥ SKOHOMUYHOCTBIO MCIIOJIb30BaHUS peareH-
ToB. C yuyeToMm pocrta mHTepeca K MPHK-Bakimaam
Ha OCHOBE JIMIIUJIHBIX HAHOYACTHUIL MBI ITOJIaraeM,
YTO 3TOT CIOCOO MOKET OBITh BOCTPEeOOBaH B KX IIPO-
U3BOJIICTBE.

OOHIOBAA IMTOAAEPXKKA

Pa6ora BeimonHeHa B pamkax Cornamenust Ne 075-15-
2021-1049 ¢ MuHHCTEPCTBOM HayKHM M BbICIIETO 0Opa3o-
BaHus Poccuiickoit @enepanuu.

COBJIOJEHME 5TUYECKUX CTAHOAPTOB

PaGora He comep:KUT ONMUCaHUsI UCCIIENOBaHUIl C yJa-
CTHEM JIIOIeil WIM UCIOJb30BAHUEM XHUBOTHBIX B Kaye-
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A Route to Synthesize Ionizable Lipid ALC-0315, a Key Component of the Lipid Matrix
of an mRNA Vaccine
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Ionizable lipid ALC-0315 — ((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate) — is a
part of the lipid matrix of the mRNA vaccine for the prevention of infection with the SARS-CoV-2 virus ma-
nufactured by Pfizer/BioNTech. This lipid provides effective assembly of the vaccine particle, protection of
mRNA from premature degradation, and after endocytosis, promotes the release of nucleic acid into the cy-
toplasm for further processing. In this paper, a simplified and economical method for producing ALC-0315
is proposed, which can be used in the production of mRNA vaccines.

Keywords: ionizable lipid, ALC-0315, synthesis, lipid nanoparticles, mRNA
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