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Abstract. In this article the results of spectroscopic and semi empirical research of lasalocidcinnamyl ester and
its complexes with metal cations by using ESI MS, NMR and FT-IR measurements. It was showed that hydrogen
bonds that involve hydroxyl groups are weak in each complex and become a little bit stronger with decreasing the
size of the cations. Semi-empirical calculations of PMO6, the heat of formation (X) and the geometric optimization
were conducted by using Scigress 2.1.0 program. Calculations show that the formation of complexes between
LasCin and cations, as well as the formation of their keto forms is energetically favorable.
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AnHoTamusi. B crathe paccMarpuBarOTCS pPE3yIBTATHI CIIEKTPOCKOIMYECKOTO M ITOJIY IMIIMPHIECKOTO HC-
CIICAOBAHMS JIACATOLMAHOTO 3(PHPa MUHHAMHIOBOTO CITMPTA M €r0 KOMIDIEKCOB C KATHOHAMHY METAIJIOB C MOMOIIBIO
ESI MS ulK-®ypse n3mepennsa.[1oka3zaHpl, YTO BOAOPOJHBIC CBS3H, B KOTOPBIX YUACTBYIOT THAPOKCHIIbHBIC TPYII-
eI, CIA0BI B KOXJOM KOMIUIEKCE M CTAHOBATCS HEMHOTO CHJIbHEE C YMCHBIICHHEM pa3Mepa KatuoHoB. Ilomy-
SMOUPHYICCKAC pacueThl PMO, TemnoTel 00pa3oBaHusa (X) W TCOMCTPHUCCKAT ONTHMH3ALHUA IMPOBOJMINCH C HC-
TOJTE30BAHKIEM TPOoTpaMMBbI Scigress 2.1.0. PacueTsl mokas3bIBaroT, 4T0 00pa30BaHHC KOMIUICKCOB Mexkay LasCin u
KATHOHAMH, a TaKKe (POPMHPOBAHUC HX KCTO (DOPM 3HEPTCTHUCCKH BHITOTHO.

Beenenne. AHTHOHOTHKH-HOHO(OPHI B MOCIECAHEE BPEMs MPOYHO BOLLTH B apceHan OHOXHUMHHU U
oroduzuku Kak 3PpHeKTUBHBIC HHCTPYMEHTHI ISl HCCIACAOBAHUS MPOLIECCOB, CBA3aHHBIX C TPAHCIIOPTOM
HOHOB uepe3 Ouonormyeckue MemOpanel. MoHOGOpPE HMEIOT Pa3HOOOpPA3HOE CTPOCHHUEC W IPUHIIHI
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aeiicteust. OMHH M3 HUX SBISIOTCS CAMbIMU HACTOSIIUMH TCPCHOCUMKAMH, LCILISII K ¢e0C HOH, OHH
OVKBAJIbHO TMPOTACKUBAIOT €ro ucpes memOpany. Jpyrue wonodopsr obpasyror B OuoMeMOpaHax
MPOHULIACMEBIC AJIT HOHOB MOPHI, WK KaHae [1].

Honodopsl NpUMEHSIOTCS B XUMHUYCCKOHW TCXHOJAOTHH /I U3BJICUCHHUS W PA3ACIACHUS PCIKUX
META/IJIOB, B MPHOOPOCTPOCHUU — MJIS CO3MAHHS BEChMA UyBCTBUTC/IBHBIX JATYHUKOB. DJICKTPOJIHL,
M3rOTOBJICHHBIC HA OCHOBE BAJIMHOMHIIMHA, UCHOJB3YIOTCS B MCAUKO-OHOJIOTHUCCKUX HCCICAOBAHUAX
JUTSL OTIPSACIACHUSI, HAPUMEP, VPOBHS Kajausi B KPOBH Wi B KjaeTKax. C MOMOIIBIO TAKHX MPHUCIIO-
COOJICHUH MOSKHO BJIMSATh HA JACATCIBHOCTh (DEPMCHTOB, PETYIHUPOBATH BEAHUYHHY SJICKTPHUICCKOTO
MEMOPAHHOTO MOTCHIINAJA, BO3ACHCTBOBATh HA BHY TPHUKICTOYHOS OCMOTHICCKOS JABICHUC U TEM CAMBIM
M3MCHSATh MPOHHUIIACMOCTh BCINCCTB. BhICOKas OMONIOTHYECKAsT aKTUBHOCTH MOHO(OPOB JACT BO3MOXK-
HOCTBh MPHUMCHSTh MX B KA4YCCTBC JCKAPCTBCHHBIX BCIICCTB. Tak, HCKOTOPHIC M3 HUX OKasaauch 3pdek-
TUBHBIM CPEJCTBOM BBIBCJACHHS BPSAHBIX MCTAIOB U3 opranmu3ma. [IpeamonoskeHue, 4To CyIIECTBYIOT
BCILIECTBA, CLIOCOOHBIC YCKOPATh MIEPEHOC HOHOB U3 PACTBOPOB 3ICKTPOIUTOB Uepe3 MEMOPAHEL, HE HOBO.
OHO BBICKA3BIBAJIOCH €1I¢ B HAUajI¢ 30-X ro0B, HO MOATBEPAWIOCE Juiinb uepe3 30 et [1].

B mpupoae moHOGOpE MONYYAOTCA W BBLACISIOTCA 1 OOCCHCUYCHMS CTEPUIH3ALNH OIM3KOU
cpeasl, 9ToObI CIOCOOCTBOBATE MPEOOIafaHuI0 Streptomyces.

Onun n3 Hanbonee M3BECTHBIX KapOOHOBBIX MOHO(OPHBIX aHTHOMOTUKOB 3TO nacamouna. Harpue-
Basl COJIb JTACAJIOLMA BIICPBBIC Obl1a BhiACACHA U3 Streptomyces lasaliensis beprepom [2]. JlunodunsHbie
CBOWCTBA NacajolyJa ONPEACISIOT €ro OYCHb IUIOXYIO PACTBOPUMOCTB B BOJAE M MEXaHU3M €ro Jesd-
TCAPHOCTH. IJTa KHUCIOTA BCTPAHUBACTCS B KJICTOYHBIX MEMOpPAHAX, U3MCHICT HUX MPOHHUIACMOCTH [3] u
MO3BOJIICT TPAHCHOPTHUPOBKY MHOTHUX ONHOBAJICHTHBIX KATHOHOB ucpe3 Hux [4]. Jlacamomuam Takxke
MO3BOJISICT TPAHCTIOPTUPOBKY ABYXBAJICHTHBIX KATHOHOB 5], opranudueckux amuHoB [6] u naxe Cl” noHos
[7] uepes kaeTOUHBIC MEMOPAHBI.

HecMmotpst Ha MHOTHE MOIC3HBIC CBOHCTBA, OH XAPAKTCPUIYETCH BBICOKOH TOKCHYHOCTHIO. Ilpuem
MPOU3BOAHBIX TACATOLUUAHON KUCIOThI MOKET HMPUBSCTH K CHHIKCHHUIO €T0 BPSIHOCTH U TAKUM 00pa3oM
yBeanuuBacT ero npumeneHue [8]. Monodop macamoumaa BeLACasoT myTem beprepa u3 mramma
Streptomyces lasaliensis B Buae narpucsoit coiu [9]. Ctpykrypa (pucyHok 1) onpeaencHa Yactiu u ero
corpyzaukamu B 1970 roxy [10].

Pucynok 1 — Ctpyxkrypa jacanormia

Jlacanonya OTHOCHTCS K NHMHEMHOM MoneKkyje. Ero crpoeHHe cOAEp:KUT ABAa KOIbLA. TETparui-
pormpaH u TeTparuapodypan, a yraepomHas LEMb APOMATHUCCKOTO KOJNbI@A CATHLIIIOBOM KHUCIOTHI.
Kpome Toro, monekyna coacpKUT TPy THAPOKCHIIBHEIX TPYIITEL U 0AHY KapOokcuiabhyto [11].

[Tpn momckax BO3MOMKHOCTH TOBBIMICHUS CICHU(PHIHOCTH HOHOGOPOB, OBLIH HUCCICIOBAHBI LCIC-
HANPaBJICHHBIC CTPYKTYPHBIC M3MCHEHHS HOHOGOpa aHTHOMOTHKA — JAcajolu[, YTOOBl MPOBEPUTH HX
BIMSHUC HA PU3UKO-XUMHICCKHE CBOUCTBA aHTUOMOTHKOB M UX aHTUMHUKPOOHOU AKTHBHOCTH.

Kak Opio ckazaHo Bbilne, HEOMATONPHATHBIM CBOMCTBOM JacaloOLMIA SBISCTCS €O BBHICOKAS TOK-
CHYHOCTB, KOTOpas 3HAYUTEIBHO OrPaHHYHMBACT €ro mpuMeHeHHe. i Toro, uroOwl mMpeoxoneTs mpoo-
JICMBI, CBSI3aHHBIC STHM CBOWCTBOM, OBITH MPOBEACHBI UCCICIOBAHUS HAIMPABICHHBIC HA MOIU(DHKALHIO
€ro XMMHYCCKUX, a Takke Ouomormueckux cBodcts. [lepeas mombiTka Obla MEPEKPBITH KHCIOTHYIO
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IPYIIY ¢ 00pa3oBaHKUEM CIIOKHOTO 3¢Hpa, YTOOBI MPEAOTBPATUTH 3AKPBITHE MOJICKYIIBI B IICEBAO-KOIbLIA
3a CUET BOAOPOIHBIX cBs3cH. B Hammx mpeapiaymux pabotax, MBI HCCICIOBATH P HOBBIX OKCAATKHI
[12, 13], ruapokcuokcaankwt [14] u xpayn- [15] »dupoB macamoumga, a TaKKE UX KOMILICKCHL C
OHOBAICHTHBIMH KATHOHAMH.

B npeapinymedt paGoreHamMu ObLT HCCIECAOBAH CHHTE3 HOBOTO JIACANOLMAHOrO 3dupa ¢ 2-ayiini-
OKCOATAHOI0M U YHUCTOTA MOYICHHOTO MPOIYKTA OBLIN UCCICA0BaHbI ¢ moMoInpro BOXX][16].

B mpomomxeHne 3THX paHHHX HCCICIOBAHHI MBI ONMUCHIBACM B PabOTE PE3YIBTATHL CIICKTPO-
CKONHMYECKOTO M MOTY3IMIMPHYCCKOTO UCCICAOBAHUS TACATOUUAHOrO 3QUpa HHHAMHUIOBOTO CITUPTA €ro
COOCOOHOCTH 00pa30BBIBATE KOMIUICKCH C HEKOTOPBIMH OJHOBAJCHTHBIMH KATHOHAMH C HCIOIb30-
BanueM ESI MS, MK-®ypben nonysMmupruuecKiue METOABL.

MeToauka HCCJIeA0BAHHS

Hsmepenus ESI MS (MDY MC). MDY (noHuzanus 30eKTPOPACHBIIICHHEM) MACC-CIICKTPHI OBLIH
sanucanbl Ha Waters/Micromass (Manchester, UK) ZQ wmacc-criekrpomerpe, cHaOxenHoMm Harvard
VCTPOHCTBOM THIIA WIMPHLEBOro Hacoca. M3amepenms Owpimm mposeaeHel nas  pacteopos LasCin
(5><10'4 MOJIb ,Z[M_S) ¢ karuonamu Li", Na', K', B3sThIMH B OTICIBHOCTH. O0pasupl BBOAWIN B HCTOYHUK
ESI ¢ ucnonb3osanuem Hacoca Harvard co ckopoctbio motoka 20pudm’ mus'. MICXOAHEIE MOTEHIMATBI
ESI Opinn: xanwmapa 3kV, oObektus 0,5 kB, BhTspkka 4V. Jlng craHmapTHeIX Macc-criekTpos ESI
HanpsKEHHE Ha KOHyce cocTasio 30B.

Hawmu takoke ObLn 3anmcasbl CICKTPBI MPH PAa3IHYHBIX HanpspkeHUsx konyca (CV = 10B, 30V, 50V,
70V, 90V), 4roOBl ONMpPEACTUTh BIHSHHUEC YBCIHUYCHHS OHEPrUH HA CTAOMIBHOCTD H CTCXHOMETPHIO
KOMIUICKCOB. Temmeparypa ucrounuka coctaswia 120°C, a Temmeparypa ACCONbBATAMHUCOCTABUIA
300 °C. A30T UCMONIb30BAIH B KAUCCTBE PACHBUISIONICIO U JCCOIBBATHPYIOIIEIO Ta3a MPH CKOPOCTIX
notoka 100 u 300 qv’h”’, cooTBeTCTBEHHO.

HUK-®ypre uzmepenns. s nadppakpacHeIx H3MEpeHNH ObllIa UCMIOIB30BAHA CHCKTPOCKOIMICCKAS
KICTKa ¢ Si okHamu. YUTOOB M30€KATh MOMEX OKHAMH CITY KHIH KIMHOBHIHBIC CIIOH (CPSIHSS TONIIHHA
cnost 0,198 mv). UK-ciektper 3amuceiBamy, ucrnonesys IFS 113v FT-IR cmexrpodoTtomerp ot Bruker,
ocHamenusiii getekropom MCT (125 ckanuposanue, paspemenue 2 oM ). Konuentpamms oGpasios
cocraBmsna 0,1 MOTB M~ B aLCTOHHTPHIIC.

Pe3ynbTaThl 1 00CyKAEHHNS

ESI macc-cnextpomerpun. ESI macc-cniektpomerpudeckne m/z JaHHBIC, TOTYYCHHBIC IS KOMII-
JeKcoB, obpasosanubix Mexkay MCIO, (M = Li, Na, K,) u nacanoumgasim adupom (LasCin) nokazaner Ha
pucynke 2. m/z Curnansl, HabIIOAAEMBIC B CTICKTPaxX (PUCYHOK 2a) 3HadeHus Hampsokenus LiT, Na', K
MPU HU3KAM KOHyce U koMIuiekehl ¢ LasCin mokasslBaroT, 4TO BCEraa o0pa3yroTcs TONBKO KOMILICKCH B
cootHomennu 1: 1, HezaBucumo ot crexuometpun cMecn katuoH:LasCin (1: 1, 2: 1). Ipumepnerii ESI
crextp cmecu katnonos Li~ ¢ LasCin B cootHomenmm 1: 1 mokaszan Ha pucynke26. Ha 3Tom pHcyHKe
nokasaso, uto B c¢v = 30B Tomeko curman 1: 1 xommmekca LasCin ¢ xarmonom Li* maGmromaetcs mpu
m/z = 681. C pocrom HampsikeHus koHyca (Boie, ueM 30 B) unaTeHCHBHOCTD curHama mpu m/z = 681
VMCHBIIACTCS M VBEJINYHUBACTC HHTCHCHBHOCTh HOBOTO CHrHata npu m/z = 361. B nomonHeHue k 3ToMy
curHaiy, npu cv = 70 V ewme oxun nossisiercs npu m/z 579 m. [Tomumo 3tux Tpex curaanos mpu cv = 90 B
HaOIIOJATNCh HOBBIC M/Z 3HAYCHHS, HWKE YeM Ha 1§ eIuHHUL, YKa3bIBAIOIMUE MPOLECC ACTHAPATALINN
npu apobnernu. Takoit mporece AeruapaTaniy HabIFAIC TaKkke B criekTpe Kommaekca Na™ - LasCin.

HUK-®ypre uzmepenns. Ha pucynke 3 cpaBHennl cmektpel LasCin m ero 1: 1 xomrmekce ¢
xatuonamu Li", Na", K’ B anetoruTpue.

Kak mokazano Ha pucynke 15, momocer, HasnaucHHeie Kk V(OH) BaneHTHBIM KOICOAHUSIM THIPOK-
cumpapX Tpynm LasCin Bo3sukaroT mpuMepHo nmpu 3518 1 3450 e ¢ ykasaHHeM yqacTHs 3THX TPYIIT B
BOJOPOIHBIX CBSI3SX HEMHOTO pasHoii cubl. [Tomocst mpu 3508 cv™ B cnextpax LasCin - K, mpu 3495 cm™!
st LasCin - Na' u 3474 cm™' ana LasCin - Li', rassaueHnoi k v(OH) NMOSBIAIOTCS B KAYECTBE OJHOTO
PaCIIMPEHHOTO AUANA30HA U OHHU CIIETKA CABUHYTHI, YTOOBI CHU3UTh BOJTHOBBIC YHCIA.
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Prcynok 2 — ESI-MS criektpr! komimrekcoB LasCin
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Prcynok 3 — UK-®yppe criektps LasCin (—) U €ro KOMIUIEKCOB ¢ KaTHOHAM:
(-==) K, (=) Li", (= =) Na"m(eweee) Mg”"
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