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BBEJIEHUE

Ha cerognsitiauii eHb QyopeciieHTHasE MUKPOCKO-
ITUST OCTACTCS OJTHUM M3 KITFOUEBBIX METOJIOB aHAaJH3a B
OMOJIOTMYECKUX UCCIIENOBAHUAX. 32 MHOTHE T'ObI OBLIO
pa3paboTaHO MHOXKECTBO CMOCOOOB MapKHPOBAHUS
JKABBIX OOBEKTOB C IMIPUMEHECHUEM CaMBbIX Pa3HbIX
(hyopecuieHTHBIX kpacuteneil. OHaKO B TOCIEHEE
BpeMst 0C000H TOMYIIIPHOCTHIO Ha (POHE KITACCHUSCKUX
MapKepoB MOJIb3yIOTCs (piryoporennbie MeTku. OHU HE
UMEIOT COOCTBEHHOW BBIpAXEHHOU (DIIyopecieHIn B

CBOOOIHOM BHJIE, HO IPHOOPETAIOT €€ MPHU CBI3BIBAHUH

¢ neneBbM 00bekTOM [1-3]. braromapst aTomy Takue
KpPacUTEIH MOTYT OBITh HAMHOTO 00JIee CEIICKTHBHBIMHU
u (HOTOCTAOMIIBHBIMH, YeM KJIACCUYECKUE METKH C
MOCTOSIHHOM (piryopecreHnued. 3a MOCIeIHNE TOMBI
MBI MOKa3aJik, YTO apUIUJICHUMUIA30JI0HBl MOTYT
WCTIOJIh30BATHCS B KauecTBE (pIIyOpOTEHHBIX MapKepOB,
OPOSIBISIONIUX 3aMETHYIO (IyOPECIHEHIUIO MPH
B3aUMOJICHCTBUH C OIMPECICHHBIMUA KICTOUYHBIMU

opranemiamu [4, 5].

[Tprunna cnaboii GpyopeceHIn CBOOOAHBIX HMU-

JTa30JI0HOBBIX KPACHTENIeH — BO3MOXKHOCTH O€3BI3IY-

! JlononauTenpHBIE MaTepHAIbl K 9TOH CTAaThe AOCTYIHSI 110 doi ... Ul aBTOPHU30BAHHBIX MOJIB30BATEICH.
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86 KPACHOBA u np.

JaTeILHOTO cOpoca PHEPTHH BO3OYXKICHUS, BO3HHU-
KaloL[eTro 3a CYeT MOJABHXHOCTHU apUIIUJIEHOBOTO
¢parmenta [6]. OnHaKo BBEACHUE B HETO Pa3iIMYHBIX
3aMecTuTeNnel (mpuMepbl NpeAcTaBiIeHbl Ha cxeme 1)
HPUBOAUT K BO3PACTaHHUIO KBAHTOBOTO BbIX0a (hiryopec-
IEHIIMU B HETOJAPHBIX M AlPOTOHHBIX Cpeaax, 4To

IMMO3BOJIACT OKpAIIMBATL OTACIBHBIC OPraHCIIJIbl CIICH-

ArCHO

(praeckuM 00pa3oM Ipu COBMAIEHUH (PUIUKO-XUMUYEC-

KHX CBOHCTB KpacuTeJsI © MeMOpaH opraneit [7].

B pamkax manHO#I paOOTHI MBI MIPEIIIOKUITH HOBYIO
TPYIIy POIACTBEHHBIX CTPYKTYp, KOTOPBIE CIIOCOOHBI
MIPOSIBIISITH BBIPAXKEHHYIO ()ITyOPECIICHITUIO B JINTTUIHBIX

Karuisix (aunocomax).
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Cxema 1. Cunte3s apununenponannHoB (Ia—Io) u nx anuxmmyecknx ananoros (I1-V).
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JlaHHBIE S1IEMEHTHI KJIIETOK CTaJIM pacCMaTPUBATHCS KaK
TTOJTHOLIEHHBIE OPTaHEIIIbI CO CBOEH 0CO00H CTPYKTYpOi
HE Tak JaBHO [8]. AAMIOCOMBI IPUCYTCTBYIOT BO BCEX
TUTAX KJIETOK, CIIyXaT JJIsl XpaHEeHUs HeHTpaJbHbIX
JMIUAOB, 3aHUMAIOIIKX 0CO00€ MECTO B META00JIN3ME B
Ka4eCTBE HCTOYHUKOB YHEPTHH M CTPOUTEIHHBIX OJIOKOB
ipu GOPMUPOBAHUK MEMOPaH U MEAUATOPOB KIICTOYHBIX
curHayos [9]. [Tpu 5ToM MexaHHu3M OHOTeHEe3a JIUTTHTHBIX
Karesnb ¥ JUHAMHKA UX TIOBEACHHUS 10 CUX TIOP U3yYEHBI
HegocTtatouHo moApo6Ho [10]. JIunugusie Kamau
KOHTaKTHPYIOT C OOJIBINEH 9aCThIO KJIETOYHBIX OpTaHeIT,
Bkiawouas OIIP, anmapat ['oabaxu, MUTOXOHIPUH,
JTU30COMBI U MIEpOKCUCOMEI [11], uepe3 cmernuanbHbIe
OeIKOBbIe KOMITIEKCHI U BIHSIOT Ha (DyHKIIMOHUPOBAHNE
aTux opraneni [12—15]. Kpome Toro, agumnocomsl UrparoT
B)KHYIO POJIb B TIPE/IOTBPAIIICHIH JTUTTOTOKCHYHOCTH [ 16]
1 OKUCIIUTEIBHOTO cTpecca [ 17], KoTopble pa3BUBAIOTCA
pU U30BITOYHOM HAKOIUICHUH KIETKOH CBOOOJHBIX
KUPHBIX KUCJIOT. DTH HApYLIEHUSI aCCOLUHUPYIOTCS C
IMadeToOM BTOPOTO THUIA W HEAJTKOTOJIHHOW JKHPOBOM
0one3npto neuenu [18]. K gpyrum matomnorusim,
CBSI3aHHBIM C JINMTAIHBIMHU KaIlJISIMA, OTHOCST BOCTIAJICHHE
[19], sammunenicuto [20] v 3710Ka4ecTBEHHBIE HOBOOOPA30Ba-
Hug [21]. OTneapHO CTOUT YIOMSHYTH O BO3MOXKHOCTH
WCTIONIb30BAHMSA AJUIIOCOM B Ka4e€CTBE PETEePHBIX Map-
KEpOB TPHU MPOBEICHUU KPUOPIYOPECIEHTHOW KOP-
pensiiiuoHHoN Mukpockonuu [22]. Takum oOpaszom,
JTUTIHIHBIC KaIlIH TPECTABISAIOT COO0W MHTEPECHBIN
00BbeKT 11 (PIIyopeceHTHOTrO MEYECHHUSI U pa3paboTKH

HOBBIX CIIEU(PUICCKUX KPACHTENCH.

B nanmoif paboTe ¢ omopoii Ha U3BECTHBIC 3aKOHOMEP-
HOCTH MBI MPEIOKUINA Pl HOBBIX COCIUHEHUN —
APpUWINACHPOAAHNHOB U UX AUKIIMYCCKUX aHaJIOrOB —
BCIICCTB, HO)IO6HBIX HNCCIICAOBaAaHHBIM HaMH paHEC
HMMU/1a30JI0HOBBIM (PITYOPOT€HHBIM KPACUTEIISIM, B CTPYK-

TYPBI KOTOPBIX OBUIN BBEJICHBI (PparMeHThl, OTBEUAIOIIUE

BUOOPTAHUYECKA S X1MU S ToM 50 Ne 1

3a [osiBJIeHHE (UIyOpPECEHIIMHU B INIO(MUIEHOM OKpPYKe-

HUH.

Ilens HAcTOSIIIIETO MCCIIeOBaHHUS — pa3paboTka Me-
TOJAMKH CUHTE3a TAKKX apUIHICHPOTAHUHOB U UX alliK-
JTUYECKUX aHAIOTOB, U3yUCHUE ONTHUYECKHX CBOHCTB
MOJTYYEHHBIX COSTUHEHHUH, a TaKkKe MPOBEPKa BO3MOK-
HOCTH HCTIOJIb30BaHHSI JJAHHBIX IPOU3BO/IHBIX B KAYECTBE
(GIIyOpPOTEHHBIX METOK IS OKPAIIUBAHUS PA3THIHBIX

Opra”HeJlI B JKUBBIX KJICTKaXx.

PE3VJIBTATBI 1 OBCYXX/IEHUE

Apununenponannnsl (la—lo) cuaTe3MpoBanu 1o
MOAM(PUIUPOBAHHON JUTEpaTypHO Metoamke [23]
peakiueil pa3TuYHBIX apOMATHYECKUX aJbICTHIIOB C
ponanuHOM (cxema 1), a manee ucciaenoBaId ONTHUCCKIE
CBOWCTBA TIOJYYEHHOTO Psijia COCTMHEHNUHN (CM. JIOTION-
HUTEJIbHBIC MaTepuanbl v Ta01. 1). Mbl yCTaHOBHIIH, YTO
MaKCHMYyMBI TTOTIIOMICHUST HaXOAATCS B oOmactu 355—
425 HM, a MAKCUMYMBI HCITycKaHusi — B obmactu 405—
618 EM. OnmHako 3ameTHas (UIyOpECIeHIINSI OKa3anach
XapakTepHa TOJBKO JJIsl T€X COEIUHEHUN, KOTOpbIe
Collep KalH JIBa AIEKTPOHOMOHOPHBIX 3aMECTHUTENS B
apumuienoBoM ¢parmente (Ik, Im, In). Panee Mb1 yxe
MOKa3alii, 9TO apWINIeHUMHUAA30J0H, COMepKaAIun
JIB€ METOKCUTPYIIBI B 0pmo- U Mema- TONOKEHUAX
(xak y coequaerus (In)), cmocoOeH okpammBaTh dHI0-
IUIa3MaTHYECKUM pEeTUKYIIYM [24], TO3TOMY Ul TaKOTO
3aMeCTUTEISI Mbl CHHTE3HPOBAIN TPOU3BOIHbIE THA30-
muguaarona (1), a Taxke ManmoHOBOro 3(hupa ¥ HUTpHIIA
(ITII-V) [25-28] (cxema 1).

Nzydenue ontrueckux cBorcTB coeauaennit (11-V)
MOoKa3ajao, 4YTO MaKCUMYyMBbI MOTJIOIIEHUS U HCITyC-
KaHUs JISKAT B TEX JK€ 00JIaCTAX, YTO U B CIIyYae apuiIv-
neaponanunoB (Ia—lo), omHaKO KBAaHTOBBIN BBIXOJ
¢dryopecnieninu s npousBoaHbIX (II-V) okazancs

3HAYUTENBHO BhIMIE (Tabm. 1).
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KPACHOBA 1 p.

Tadamna 1. Onrnyeckue cBoiictBa cepun apuwiniaeHpoaannHoB (Ia—lo) n nx anmkanueckux ananoros (II-V) B pasubix

PacTBOPHUTENIAX
I I B e

Jlnokcan 383 39 000 - _*
EtOAc 379 41 500 = _
(Ia) MeCN 379 42 000 .y _
EtOH 387 40 500 = _
Bona 380 35500 - _
Jlnokcan 381 50 000 _ _*
EtOAc 378 67 000 = _
(Ib) MeCN 379 49 000 = _
EtOH 386 50 500 = -
Bona 383 46 000 = _
JlnokcaH 377 39 000 = _
EtOAc 374 42 000 = _
(Ie) MeCN 374 39000 = _
EtOH 401 38 000 - _
Bona 387 35500 = _

Juoxcan 369 34 000 ~405 ~0.05
EtOAc 363 38 500 - —*
(Id) MeCN 364 39000 = _
EtOH 376 33000 = _
Bona 374 39000 - r

Huoxcan 374 32 000 ~405 ~0.05
EtOAc 371 34 500 = _
(Ie) MeCN 371 36 500 = _
EtOH 375 37500 - —*
Bona 373 36 500 = _
Jlnokcan 389 22500 = iy
EtOAc 386 24 000 - _
(If) MeCN 385 25 000 - _
EtOH 389 22 500 = _
Bona 391 16 500 .y _

BUUOOPTAHUYECKA S XVUMU ToM 50 Ne 1 2024
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Taonmua 1. (npogospkeHue)

89

Coenerue PacTeopHTe Maxkcumym K03(b(bnune}2 HO:] Maxkcumym KBaHTOBBIH BBIXO
TIOIVIONICHHUS, HM | TJIomeHust, M~ cM UCITyCKaHUs, HM | (yopecieHun, %
Jnokcan 390 23 000 = =
EtOAc 378 26 500 - -
(Ig) MeCN 380 26 500 - -
EtOH 390 23500 - —
Bona 390 21500 - .
Jlnokcan 405 43 500 = =
EtOAc 402 41 500 = =
(Ih) MeCN 401 44 500 . -
EtOH 407 37 500 = =
Bona 375 21500 - —
Jnokcan 379 84 500 ~405 ~0.05
EtOAc 373 87 500 = =
(Ii) MeCN 372 86 500 - -
EtOH 386 100 000 - -
Bona 382 77 500 = =
Jlnokcan 383 26 000 = =
EtOAc 381 25500 - -
@) MeCN 382 24500 = =
EtOH 397 21 500 = =
Bona 392 21000 - -
Jnokcan 423 28 500 536 0.96
EtOAc 418 26 500 561 1.31
(Ik)
MeCN 371 25000 618 0.54
EtOH 404 35000 544 <0.05
Jlnokcan 425 30 500 . =
EtOAc 423 29 000 ~490 <0.05
) MeCN 420 29 000 - -
EtOH 424 34 000 = =
Bona 384 14 500 = =
BUOOPIAHUYECKAA XMW ToM 50 Ne 1 2024
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Tadmumna 1. (okoHUaHME)

KPACHOBA 1 p.

Coenutetie PacTBopUTEITH Maxkcumym KOS(I)(bI/IHI/IeH:ll“ no:1 Maxkcumym KBaHTOBBI Bmxo(f[
MOTJIONICHUS, HM | TIIOmeHHs, M cM ucmycKkaHus, HM | (uyopecuenimm, %
Jnokcan 379 25500 580 0.68
EtOAc 376 26 500 594 0.49
(Im)
MeCN 376 26 000 617 0.43
EtOH 383 25 000 573 <0.05
Huoxcan 406 21500 481 0.22
EtOAc 404 21 000 481 ~0.05
(Im)
MeCN 404 19 500 541 0.13
EtOH 395 27 500 460 <0.05
Juokcan 375 29 500 405 ~0.5
EtOAc 359 34 000 - —
(To) MeCN 371 37 000 o~ -
EtOH 376 34 500 - -~
Bona 372 35000 - -
Juoxcan 377 12 500 469 3.9
EtOAc 375 12 500 473 3.9
(1) MeCN 378 11 500 499 54
EtOH 361 9500 468 1.4
Bona 363 14 000 519 1.6
Juokcan 406 7000 504 15
EtOAc 406 7500 509 17
(I1I) MeCN 409 7000 537 17
EtOH 410 7000 528 15
Bona 407 6000 488 4
Huoxcan 397 8000 493 13
EtOAc 396 8500 498 14
av) MeCN 395 8500 523 16
EtOH 400 8500 522 11
Bona 398 6500 504 1.2
JTnokcaH 355 _ 477 <0.05
EtOAc 355 - 481 <0.05
V) MeCN 356 - 503 <0.05
EtOH 358 - 485 <0.05
Bona 356 - 551 =
* CoennHeHye He (IyopecupyeT.
** CoenMHEHNE HENOCTATOUHO PACTBOPHMO.
BUUOOPTAHUYECKA S XVUMU ToM 50 Ne 1 2024
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Puc. 1. Muxpockonus xuBbix kietok HeLa Kyoto npu no6asnennn 7 MkM coenunenust (In) (a—6) nimm 5 MxM coenunenns (IIT)
(e—e). (a, 2) — Onyopecuenius oopasnos coeaunenuit (In) u (III) cOOTBETCTBEHHO NPH WX MPOHUKHOBCHUU B JIMIUIHBIC KAIUTH B
knetkax HeLa Kyoto; (6, 0) — knetku HelLa Kyoto B mpoxozsiiem cBete; (6, €) — GIyopecleHTHbIC CUTHAIBI 00pa3IioB COCANHCHUI
(In) u (III) cooTBETCTBEHHO, HAJIOKEHHBIE HA M300pakKeHNE KJICTOK B IIPOXOJsIIeM cBeTe. MaciuTabHas JIMHEeKa BO BCEX CIIydasx

COOTBETCTBYET JIJTUHE 5 MKM.

JLiis1 Bcex coeqMHEHNH € BBIPa)KEHHBIM BAPbUPOBAHUEM
(diryopecueHIIMN B pa3iMYHBIX CPeaax Mbl W3YUYHIH
BO3MOXHOCTh OKpAaIIWBaHUS KJIETOYHBIX CTPYKTYD.
[Noka3zano, uto npu nHKyOamu kietok tuHun Hela Kyoto
¢ kpacurensamu (In) u (I11) B koHTIeHTparusax 7 u S MkM
COOTBETCTBEHHO IPOUCXOAUT NosiBjieHue B BFP-kanane
BBIPXKEHHOU (IIyOpECUCHIINH, aCCOUUPOBAaHHON C
PaclojIoKEeHNEM JUIHUIHBIX Kalleib, AETEKTUPYEMBIX
B KJIETKaX NPH UX BHU3yaJM3alUU B MPOXOASIIEM CBETE
(puc. 1). Ilpu stom coequnenue (I1I) xapakTepru3oBanoch
OOJIBIIMM Pa3ropaHueM MPHU PACTBOPCHUH B JIMITHIHBIX
Karuisix U OoJbIIel MHTEHCHBHOCTBIO (DIIyopecHeHINnI
IIPU CXOAHBIX YCIOBUIX MUKpocKonuu. Takxe B 00oux
cilydasix B KJIETKax MPUCYTCTBOBaJIH OOJACTH, Xapak-
TEpPU3YIOIHECS TOPa3a0 MEHbIIEH MHTEHCHBHOCTBIO
(hryopecueHny, BEPOSTHO, PEACTABIAIONINE COOON
CKOTUICHHS MEMOpPaH OpraHesl pa3inIHbIX TUTIOB.

Takum oOpa3zom, Mbl OOHAPYXKUIIU, YTO APHIH-

neapoganuH (Inm) m ero anmknuueckuit anamor (III)

BUOOPTAHUYECKA S X1MU S ToM 50 Ne 1

CIOCOOHBI OKpaIINBaTh aJWIIOCOMBI U MOTYT TIPHUMeE-
HATBHCS BO (MIYOPECIICHTHOW MUKPOCKOIIMH B Ka4eCTBE

(IIyOpOreHHBIX METOK /1715 JKUBBIX KJIETOK.
OKCIHHEPUMEHTAJIbHA A YACTD

O6opynoBanue. Crextpsl IMP (3, m.a.; J, ')
peructpupoBain Ha crekrpomerpe Avance 11 NMR
(700 MI'; Bruker, CIIA) nmpu 303 K B DMSO-d
(BHYTpeHHHUH cTanaapT — Me,Si), CeKTpbI HOMIOICHHS
— Ha criektpodotomerpe Cary 100 Bio (Varian, CLLA),
CITEKTPHI (PITyOpECIIeHIINA — Ha CIEKTPOo(IyopuMeTpe
Cary Eclipse (Varian, CLLIA). TemnepaTyphbl I1aBIeHHsI
onpenensanu Ha npubope SMP 30 (Stuart Scientific,
BenukoOpuranus) u He HCHpaBisUId. Macc-CreKTphI
BBICOKOTO pa3pelIeHus] PEerucTPUPOBAIN Ha MPUOOpe
TripleTOF 5600+ (AB Sciex, CIIIA) ¢ nonm3amuei
MmeTonoM snektpocnpes (ESI). Hanpsixenue nHa
KaluJusipe cocTasisuio 5.5 kB B pexuMe perucrpanuu

MOJIOKHUTEIHHBIX HOHOB, 4.5 KB B pexxnmMe perucrpanuu

2024



92 KPACHOBA u np.

oTpuIlaTebHbIX HOHOB. [ToToK ra3za Hocutens — 15 Arb,
ra3a pacrsimtenns — 25 Arb. [IpoObl BBOAMIIH C TOMOIIIBEO

HITPUIIEBOTO HACOCA CO CKOPOCTHIO MOTOKA 20 MKJI/MUH.

Cunre3 (Z)-5-(apuiauaeH)-2-THOKCOTHA30JIUAUH-
4-onoB (Ia—lIo) (o0mas metoauka). K pactBopy
2-THOKCOTHA30IuANH-4-0Ha (ponanuHa) (0.30 MMoTIb) B
TOJyoJIe (2 MIT) JOOABIISIIA COOTBETCTBYOIIUH aJTbJIeTH T
(0.30 MmMoub), OeH30iHY0 KucioTy (3.4 Mmr, 0.03 MMOJIb,
0.1 skB.) u munepuaud (3 Mk, 0.03 Mmmonsb, 0.1 3KB.).
[Tonyuennyto cmech kumnstunu 1-4 4. [Iporekanue
peaxkuuu KoHTpoaupoBaiu ¢ nomompio TCX (rekcan—
EtOAc). 3areM peakMOHHYIO CMECh OXJaXKJaaju,
00pa3zoBaBIINIics 0CaJIOK OTPUITETPOBBIBAIIH, TPOMBIBAIIH
BOJIOH (3 % 5 mut), MeTanos0M (2 X 5 M) 1 Et,O (2 % 5 ™),
CYIINJIN TIPU TTOHWKEHHOM JAaBICHHUH C IONyYEeHUEM

LICJICBBIX COCIUHECHUH.

Cunre3 (£)-5-(2,5-nuMeTOoKCHOEH3NIUIEH ) THA30-
auauH-2,4-quona (II). K pacrBopy trazonuaun-2,4-
nuoHa (43 wmr, 0.38 MMoub) B TOTyos1€ (4 MIT) J0OABIISIIH
cootBeTcTBytomuit anpaerun (0.50 mmons, 1.37 9kB.),
oensoiinyto kucnory (5 mr, 0.038 mmonsb, 0.1 3kxB.) u
nunepuauH (4 Mx, 0.038 mmonb, 0,1 3kB.). [TomydeHHy10
cMmech nepememuBan npu 110°C B teuenue 22 4.
[Iporekanue peakuu KOHTPOIUPOBaIH ¢ momolbo TCX
(rexcan—EtOAC). 3aTeM peakImoHHY0 CMECh OXJIAXK TaJIH
1o 4°C, obpa3oBaBIIMiicS 0CagOK OT(QHUIBTPOBHIBAIIN,
npombiBain Et,O (3 x 5 mm), Bogoit (2 x 5 mu) u Et,0

(2 x 5 MI1), CYIIMIU IPU TTOHM)KEHHOM JaBJICHHUH.

Cunre3 2-(2,5-1uMeTOKCHOEH3UINAEH)MATOHO-
Hutpuaa (III). K pactsopy manononutpuna (66 mr,
1.05 mmomb, 1.05 5kB.) B MeTaHone (4 MII) HOOABISITH
cootBeTcTBYomui anmbaernu (1.00 MMoIb) 1 munepuanH
(7.3 mxa, 0.1 mmons, 0.1 3xB.). Ilodyyennyio cMmech
nepeMenuBaiu B Teuenue 72 4. [Iporexkanue peaxuuu
KoHTponupoBanu ¢ nomomipio TCX (Tomyon). 3aTtem
PacTBOPHUTEINb YITAPHBAIIH, IPOAYKT OUHIIIAIN KOJIOHOUHOM

xpomarorpaduei (tomyonr—EtOAc).

BUOOPIAHUYECKAS XNMU A

Cunrte3 (E)-meTuia-2-unano-3-(2,5-1uMeToKkcu-
¢pennm)axpuiaara (IV). K pactBopy meTun-2-npaHo-
arerara (0.55 mMounb) B Todyouse (4 mur) moOaBisiIn
cootBeTcTByromui anpaerus (0.50 Mmons), 6eH30iHYI0
kucaoty (6 mr, 0.05 mmons, 0,1 9kB.) U TUNEPUIUH
(5 Mk, 0.05 mMomb, 0.1 2xB.). IlomyyeHHYIO CMecCh
nepemeruBanu npu 110°C B Teuenue 18 4. [Iporekanmne
peakuuu KoHTposnupoBaiau ¢ nomouibto TCX (rekcan—
EtOAc). 3arem pacTBOpHUTENb yMapwBaid, MPOIYKT
OYMIIAJIK KOJIOHOYHOW Xxpomarorpaduei (rekcaH—
EtOAc).

CuHTe3 auMeTHI-2-(2,5-1uMeTOKCHOEeH3HJINIEH)
masionara (V). K pactBopy numernnmManonara (83 wr,
0.50 Mmmons) B Tomyose (4 M) n00aBISUIM COOTBET-
crByroumid anpaeruy (0.55 mmorns, 1.1 9kB.), OeH301iHYIO
kucioty (6 mr, 0.05 mmonb, 0.1 3kB.) U TUNEPUAUH
(5 M, 0.05 mmoinb, 0.1 3kB.). IlodydeHHyIO CMeECh
nepemeniuBany npu 110°C B Teuenne 22 4. [Ipotexanue
peakuu KOHTpoiupoBaiu ¢ nomopbio TCX (rexkcan—
EtOAc). PacTBopuTens ymapuBaim, TPOAYKT OUUIIIATH

KOJIOHOUHOU Xpomatorpadueit (rekcaHn—EtOAc).

Brixonbl peakiuii, TemiepaTypsl IIaBiIEHUs, CIIEK-
TpaJbHBIC U OINTUYCCKUC XAPAKTCPUCTUKU CUHTE3U-
POBaHHBIX COCIUHEHUH PUBEACHBI B TOIOTHUTEIBHBIX

Marepuaiax.

OxpammnBanue U guryopecueHTHast MUKPOCKOIHUS
kjaeTok HelLa Kyoto. KieTku nmMmMopTain3oBaHHOU
nuann HeLa Kyoto (ATCC) xynbTHBHpOBa B Cpefe
DMEM (I1anDxo, Poccust) ¢ mobaenenuem 10% Tensubeit
sMmOpuoHanbpHO#M chiBOpoTkH (ITandxo, Poccus) u
100 en./mn menummnH-crpentomunuia (ITandko,
Poccust) B yBna)xHEeHHOM HHKyOaTope B IPUCYTCTBUH 5%
CO, npu 37°C. 3a cyTKH O IPOBEAEHUSA MUKPOCKOIINN
KJICTKH BBICEBAJIM Ha YaITKH CO CTEKIITHHBIM THOM (SPL
Life Sciences, Kopest), anamerp yamiek cocTasisii 35 MM.
Ha cnenyrommuii neHs nepe NpoBeIeHUEM MUKPOCKOIINU

KyJbTHBAIIMOHHYIO Cpeay 3aMEHSJIN Ha Cpeny s
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BU3YJIN3allMU, COCTOSBIIYIO U3 pacTBOpa X3HKcCa
([MTauBko, Poccus) ¢ nodasnennem 20 MM HEPES
(Corning, CIIIA) u 7 mxM Bemectra (In) wim 5 MmxM
coenunenus (111), pazBeIeHHBIX U3 CTOKOBBIX PaCTBOPOB
B DMSO (10 MM), u uaky6upoBanu 15 MuH npu
KOMHAaTHOHN Temmneparype. MUKPOCKONUIO MPOBOAWIN
C IOMOUIbIO MHBEPTUPOBAHHOIO (IIyOPECLEHTHOIO
mukpockona BZ-9000 (Keyence, SAmonus). Jns
MMOJTY4EeHUSI M300paKeHUH HMCIOIBb30BaIM 00HEKTUB
60x PlanApo 1.40 NA (Nikon, CIIIA), xy6 ET-
EBFP2/C (Keyence, Slnonus), a Takke BCTPOSHHYIO B
YIPaBISIONIYI0 MUKPOCKOTIOM TTporpammy Bz-11 Viewer
¢yukuoo Binning 2X%2. Pe3ynbrarsl uccienoBaHus

obpabarsiBanu B Fiji ImagelJ (https:/fiji.sc/).

3AKJIIOYEHUE

CuHTe3upoBaHa cepusi apyIHJCHPOJAHUHOB U UX
AIUKINYECKUX aHAJIOTOB, HCCIEAOBAHBI ONTUYECKHE
CBOICTBA MOJYYEHHBIX COCIMHEHUN. YCTAaHOBIIEHO, YTO
BBC/ICHUE JBYX JJIEKTPOHOJOHOPHBIX 3aMECTHUTENCH B
JAHHBIE CTPYKTYPHI TO3BOJISIET CYIIECTBEHHO YBEINIUTh
0aTOXpOMHBIH CIBUT MakCHMyMOB HCIYCKaHHs, 3Ha-
YeHHE KBAHTOBOTO BBIXO/Ia ()IIyOPECICHIIMU H €T0 COJIb-
BaTOXpPOMHBIN pa3zbpoc. OxHako aist OOJIBIINHCTBA
HOBBIX COCJIMHECHUM, B OTIIMYNE OT OPUTHHAITLHBIX aPHITH-
JIEHIMH/IA30JI0HOB, XapaKTePHBI TOPa3a0 MEHBIIINE 3HA-
YeHUS ATUX BEIWYWH B HEMOJSAPHBIX M alPOTOHHBIX
cpenax. 3aMeTHOH QIIyopecIeHITneH OTIMIaNCh JTHIIIb
coequuenus (III) u (IV), comepkamye HUTPUILHYIO
TpyTIITY.

Mps1 0OHApY>KHIIH, YTO JIBa BEIIECTBA U3 MIPEIIOKEH-
HbIX — coenuHenus (In) u (III) — MmoryT ncnonb3oBarscst
BO (ITyOpPECIIEHTHOW MHKPOCKOITHH B KadecTBe (iyo-
POTEHHBIX MapKepoB, CEIEKTHBHO OKPAIIHBAIOIIUX
JTUTTUAHBIC KaruTh B JKUBBIX KireTkax. Coenunenue (I1T)
pu 3TOM o0JajaeT OoJbIel MHTEHCHBHOCTHIO (ITyO-
pecuenimn, 9eM coenuHenue (In), u pencrapisier coooit

HepCHeKTHBHLIﬁ WHCTPYMCHT [JIS1 U3YYCHUSA aJUTIOCOM.
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Pacmipenne MHCTpyMEHTApHS, TPUMEHUMOTO TSI
BU3yaJIU3alliH, ONIMCAHUS CBOWCTB U THHAMMKH JIUITH]I-
HBIX Karellb, HECCOMHCHHO CIIOCOOHO OJIarOTBOPHO I1O-
BJIUATH Ha YPOBCHb BHUMAHUA HAYYHOT'O COOGHICCTBa K
3THUM OpraHelIaM, a TAKXKE MMOBBICUTH CTEIIEHb IIOHUMa-
HUSI X y4acTHs KaK B (PH3HOJIOTMIECKUX, TAK U B MTATOJIO-

TMYECKHUX TPOIeccax.

®OHJIOBA S [TOJIJIEPXKKA

I/ICCHC,Z[OBaHI/Ie BBITIOJIHEHO IIPpU q)HHaHCOBOP‘I TOAACPIKKE

Poccutiickoro Hayunoro ¢onma (mpoekt Ne 20-73-10195).

COBJIIOAEHUE OTUYECKUX CTAHZAAPTOB
Hacrosimiast crarbsi He CONEPIKUT OINMUCAHUS KAKHX-JTHOO
HCCIICIOBAHUN C YyYacTHEM IOJIed M HCIOJb30BaAHHEM

JKUBOTHBIX B KaueCTBE O0OLEKTOB HCCIICTIOBaHUMN.
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2,5-Dimethoxy-benzylidene-rhodanine and Its Acyclic Analogues

As Selective Fluorogenic Dyes for Lipid Droplets of Living Cells
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We report about a series of arylidene-rhodanines and their acyclic analogues. The fluorescent properties of these
substances were studied. We showed that the derivatives containing a 2,5-dimethoxybenzylidene fragment or similar
groups are characterized by a noticeable variation in the fluorescence quantum yield depending on the properties
of the medium. We discovered that two of the synthesized compounds — dimethoxy-benzylidene-rhodanine and
dimethoxy-benzylidene-malononitrile — can be used as selective fluorogenic dyes for lipid droplets (adiposomes)
of living cells for labeling under fluorescent microscopy conditions.

Keywords: rhodanines, fluorogens, adiposomes, lipid droplets, fluorescence
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