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OIIMCAHHUE U30BPETEHHUSA
2420-301898EA/061
HECUMMETPHYHBIE NPOU3BOJAHBIE NIOJIUPEHOJIOB
ANHAPTAJINHOBOTI O PAJJA, CITIOCOBb UX NOJYYEHHUA U IPUMEHEHUE

OOGnacTh TEXHUKH

Hacrosimee n300pereHne OTHOCHTCST K 00JIACTH OPraHUYeCKOH XMMUHU U (papMakoIoruu
M KacaeTrcss HOBBIX HECHMMETPHYHBIX MPOU3BOIHBIX MOJH(EHOJIOB AMHA(TAINHOBOIO psina,
crioco0a UX MOyYeHHs U IPUMEHEHHUSI.

[TpeniuecTByOLUIMI yPOBEHb TEXHUKH

[MonudeHonsl TUHAPTATMHOBOrO psiia B TEYCHUE IUJIUTEIBHOTO BPEMEHH SIBJISIFOTCS
OOBEKTOM MHOTOYHCJICHHBIX HcclenoBaHuil. Hambonbinee konuyecTBO myOnukauuii B 3TOH
00J1aCTH MOCBSIIEHO NPUPOAHOMY ToHdeHony roccunony (1) U NpoayKTaM ero CHHTETUYEeCKUX
npespamiennii  (amoroccunon (2), roccunojion (3), amoroccumnoyioH (4)). s mgaHHBIX
COEAMHEHUI MPOBOIWINCH UCCIEAOBAHUs 1Mo npoTtuBoBupycHOl (Biochem. Pharmacol., 1993,
46, 251-255), nporusoonyxosesoii (Mol. Pharmacol., 1990, 37, 840-847), mpoTuBorpudkoBoii u
anTuokcunanTHou (Biochem. Pharmacol., 1989, 38, 2859-2865) akTHBHOCTSIM.

I[ToMrMO  BBIMIEYNIOMSIHYTBIX, = CHHTE3UPOBAHbl ~ MHOTOUYUCJIEHHBIE  MPOU3BOMAHBIE
roccunona (J. Am. Oil Chem. Soc. 2006, 83, 4, 269-301), sBisroIuecs MPOAYKTAMU €ro
CHHTETHUYECKOW MOAU(UKALMM MO AaNbJCTUAHbIM  (a30METHHOBBbIE MPOHM3BOAHBIE (5)),
¢deHonbHBIM (ankuabHbIE 3PUpbl (6)), MPOAYKTHI OKHCIEHHs (roccUnojoH (7)), IIEIO4HOM
OeCTPYKIUH HadTaIuHOBOTrO Koyibla (roccunnaH (8) u np.). s mopassitoiero OOIbIIMHCTBA
NPOIYKTOB MPH 3TOM XapaKTEPHO HAJUYKE ABYX OAMHAKOBBIX (CHMMETPHUYHBIX ) HA()TAIMHOBBIX

WJIN UHBIX ()PArMEHTOB.

O)_'[HaKO, Ha CETOOHSIITHUN AC€Hb H3BE€CTHO CPABHUTCIIBHO HEOOJIbIIIOE KOJMYECTBO



noaudeHosoB  OUHA(TAIMHOBOTO  psifa, COAEpIKAIIMX 1BA CTPYKTYPHO  Pa3IMYHBIX
HaranmmHOBBIX (¢parmeHTa. OCHOBHBIM HANpaBJICHUSM HCCIENOBAaHUNA HECUMMETPHYHBIX
NPOM3BOMHBIX roccunoia mnocesmer o0030p K.3. Tunsabaea (Xumusi pacTUTENBHOTO ChIpPhS,
2013, Ne3, 17-31). Haubonee wumpoko B 3TOW 00OJACTH MPENCTABJICHbI HECHMMETPUYHBIC
ocHoBanus Iludda (9), a Takwke MOHO-a3aNPOM3BONAHBIE, IOJyYaeMble I10 PEAKLIUU C

COOTBETCTBYIOIINMH CONsIMU Anua3onus (10).

Kpome »3TOro, cuHTe3upoBaHbl HECHMMETPUYHBbIE MPOM3BOAHBIE TOCCUIIONA MyTEM
momudukarmu ruapokcuiabHoR rpymmel (11, 12) (Chin. Chem. Lett., 1992, vol. 3, 165-166; Yin
J. Chemical modification and biological activity exploration of the natural product- gossypol:
PhD dissertation in Food technology, Graduate School of Clemson University, USA, 2010), a
taxxke rajorennpon3BoaHbie (13) (J. Org. Chem., 1992, vol. 57, 2316-2320).

Glu=Glucose
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OTnenbHO YIMOMMHAETCS BO3MOKHOCTb TOJIYyYEHUS! HECHMMETPUYHBIX IPOU3BOIHBIX
rOCCHIIONIa Ha OCHOBe ero TtayromepHsix ¢opm (14, 15) (Curr. Sci, 1973, 42, 821-822;

Proceedings of the Alfred Benzon Symposium 26: Copenhagen, 1988, 75-100).

QAc
pevee
AcO OAc

o]
AcO OAc
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Haubonee Onu3kuMu K HaCTOSIIEMY H300PETEHHIO SIBJISIFOTCS OnucanHble B padore (Yao.
Xue. Xue. Bao., 1987, Aug 22, 8, 597-602) anbaerumubie npousBoanbie (16), monxydaembie
NyTeM MHOTOCTaIMHHOIO CHHTE3a, BKJIOHarouero gopmunupoBanue no ['atrepmany-Anmamcy.
B sr0ii jxe paboTe ymoMHMHAeTCs MOTEHLMANbHAs BO3MOXKHOCTh MOJNYYEHHS MOHOAJIbAErHAA
roccunona (17) mo peakuuu B BOXHOM pacTBOpE INEJNOYH B MPHCYTCTBHHM THAPOCYJIb(HTa

HaTpHsl.



Takum oOpa3om, coxpaHseTcs HEOOXOIUMOCTb B pa3pabOTKe HOBBIX HECHMMETPHYHBIX
NPOM3BOMHBIX MOJU(PEHONOB AUHA(TAIMHOBOIO psifa M HETPYAOEMKHX CIOCOOOB HX
NIOJTy YSHHSI.

CywmHocTh H300peTeHus

3amadell HacTOSIIEro M300pETeHusl SBISAETCS pa3padOTKa HOBBIX HECHMMETPUYHBIX
MPOM3BOIHBIX TUHADTATUHOBBIX MOJU(PEHOIOB H CIOCOOOB UX TOTYYEHUSI.

1) Hacrosiiee u3o0peTeHHE OTHOCUTCS K HOBBIM HECHMMETPHYHBIM IMPOH3BOAHBIM

nuHa(pTATMHOBBIX MoH(eHo10B odmeit popmyisr I:

O Ra

IT

UX TayTOMEPHBIM (opMam, papMaleBTHUECKH MPUEMIIEMBIM COJISIM U COJIbBATAM, TTIE:

R1 npencrasnsier codoit: C(O)H, C=N-R8, C=N-NH-R8, C=N-NH-C(O)RS;

rne R8 mpencraBmsier coboit: H; nuneliHple u pasBerBieHHble C1-C20 amxwmibl,
cofepskamue 3amecturenu B koiuuectBe oT O mo 10; nuneliHble u pasBerBieHHble C2-C20
ankeHw bl 1 C2-C20 ankuHWIBI ¢ KOJIWYECTBOM IBOWHBIX M (MJIM) TPOHHBIX CBsizeil oT 1 1o 9,
comepxaiiue 3aMmecturenu B koaudectse OT O ngo 10; He3aMelleHHble U 3aMELICHHBIE
LUKJIAYECKHE CHCTEMBI C YUCJIOM aTOMOB B LMKJE OT 3 A0 20, copepskamue 3aMeCTUTENH B
kommaectBe or O mo 10, xomuuecTBOM ABOHHBIX M (MiM) TPOHHBIX cBsizel or O mo 10 m
kosmuecTBoM rerepoaroMoB (N, S, O) or 0 mo 10; He3aMmeleHHbIE U 3aMEIICHHBIE APUIIBI C
3aMECTUTENISIMU B KoJndecTBe OT O 10 5, HE3aMEIIEeHHbIE U 3aMEILEHHbIE NeTePOapOMaTHIECKUE
COEMHEHUsI C YHCJIOM aTOMOB B LiMKJe OT 3 10 12 u komudectBoM rerepoatomoB (N, S, O) ot 1

1o 6, copepxxaiue 3aMectTuTenu B kosnuectse OT O g0 10; HACBHIIIEHHBIE, HEHACBHILIEHHbIE U



(W) apoMaTHYECKHe TOJIMLUKINYECKHE CHCTEMBI, COAepIKalue OT 2 10 5 LUKIOB C YHUCIOM
aTOMOB B IIMKJIE OT 3 10 8, KOJWYECTBOM ABOWHBIX M (MiM) TPOHHBIX cBszel oT 0 mo 10 u
kosruecTBoM rerepoaroMoB (N, S, O) ot 0 no 10 u 3amecturtenu B kojmuectse ot 0 10 20;

R2, R3, R2a, R3a, R7, R7a nezasucumo npencrasisitoT codboit R8 wmu C(O)RS;

RS u R5a nezaBucumo npeacrasmisor codoit H mnmn N=N-R9;

rae R9 npencrasisier coboii: He3aMeIeHHbIE U 3aMELIeHHbIE apUIIbl C 3aMECTHTENISIMU B
konuuectse OoT 0 10 5, HE3aMEIEeHHbIE U 3aMELIEHHBbIE IeTepOapOMATUYECKUE COECAUHEHUs C
YHCJIOM aTOMOB B IHKJie OT 3 1m0 12 u xojmuectBoM rerepoatromoB (N, S, O) or 1 mo 6,
cozepxaiie 3amectutesi B konudectse oT 0 1o 10; HachIEHHbIE, HEHACBILICHHbIE U (WJIN)
apoMaTHYeCcKHe MOJULUKINUYECKHe CUCTEMBbI, COJlepIKaliie OT 2 A0 5 IIUKJIOB C YUCJIOM aTOMOB
B mukyie ot 3 a0 8 u kommuectBoM rerepoatomoB (N, S, O) or 0 no 10 u 3amectuTenu B
konugectse ot 0 o 20;

R4, R4a, R6 u Rb6a He3aBucUMO mpeacTaBisitoT coboi H, nuHeliHble U pa3BEeTBIICHHbIE
C1-C10 ankumsr,

rne 3amectutenu npeacrasisitot coboit H, F, Cl, Br, I, NO2, CN, SO3H, SO3M, SO2(l,
CF3, CCl13, CBr3, CI3, C(O)H, COOH, COOM, C(O)Cl, C(O)Br, C(O)I, R8, COORS, C(O)RS,
OH, OR8, OC(O)R8, OC(O)NR8R10, OSO2R8, NH2, NR8R10, N+R8RI10R11),
NR8C(O)R10, NR8SO2R 10, NRSC(O)NRI10OR11, SR8, S(O)RS, SO2RE, CH=NRS;

rne R10, R11 wesaBucumo mpencrasisitoT codoit: H; nunelinbie u passersienHble Cl-
C20 ankunel, copep:xalue 3amMecTuTenu B konudectse oT 0 1o 10; nuHeliHble U pa3BEeTBIECHHBIE
C2-C20 ankxenmnsl u C2-C20 ankuHUIBI ¢ KOJIWYECTBOM JBOMHBIX U (MJIM) TPOMHBIX CBsA3eH OT |
10 9, comepxkaumue 3aMecTUTeNu B kKosmuecTtBe OT O 1o 10; He3amelleHHbIE U 3aMELIEHHbIE
LUKJINYECKHE CUCTEMBl C YMCIOM aTOMOB B LiMKJIE OT 3 a0 20, copepsKallue 3aMeCTUTENU B
xonmyectBe OT 0 nmo 10, KONMMYECTBOM MABOMHBIX M (M) TPOHHBIX cBsizedl or O mo 10 m
konudectBoM rerepoatromMoB (N, S, O) or 0 no 10; He3aMeLIeHHbIE U 3aMELICHHbIE APHJIbI C
3aMeCTUTEJISIMHU B KoyndecTBe OT 0 10 5, He3aMelleHHbIe U 3aMeleHHbIE reTepoapoMaTHIeCcKue
COEMHEHUsI C YMCJIOM aTOMOB B LIMKJIe OT 3 10 12 u konmuuectBoM rerepoaromos (N, S, O) ot 1
no 6, copep:kaliue 3aMecTuTesd B konudecTBe oT O g0 10; HACBIIIEHHbIE, HEHACBILIEHHbIE U
(vmM) apoMaTHYECKUe TOJHLUKINYECKHE CHCTEMBI, COAepIKalue OT 2 0 5 LUKIJIOB C YHUCIOM
aTOMOB B IIUKJIE OT 3 10 8, KOJIMYECTBOM IBOWHBIX W (MJIM) TPOHHBIX cBsizel oT 0 no 10 u
kosaecTBoM rerepoatomos (N, S, O) ot 0 o 10 u 3amecturtenu B koamuectse ot 0 1o 20;

rne M npencrainsier coboii Li, Na, K, Cs, Rb.

2) B npyrom acrekte Hactosiee U300peTeHHe OTHOCUTCS K COEUHEHHSIM, CTPYKTYPbI

KOTOPBIX NpuBeneHbl B Tabmnuie 1.
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3) B eme omHOM ApPYroM acrekTe HacTosIiee H300peTeHHe OTHOCUTCA K CIocoOy
NOJIy4eHuUs coefnHeHni oommei ¢popmyasl (1) mo nyHkTy (1), BKIFOYAKOLIEMY CTAIHH:

-00pabOTKH MPOU3BOAHOTO TOCCUIIONA, HEOOS3aTeNbHO B ()OPME €ro COJIbBATa, BOAHBIM
PacTBOPOM I'MIAPOKCHA IIETOYHOTO W/ UK LIeIOYHO3EMETbHOTO METaIIA;

- 0o0paloTkM  TOJy4YEeHHOW  PEaKIUOHHOH  CMeCH  OpPraHWYeCKUMH  W/Wid
Heopranudeckumu kucioramu no pH=0,1-10, npeanoururensHo 3-5;

-BBIAETIEHNUS U OYMCTKHU TOJYUYEHHOIO POAYKTA;

- W, B Clly4yae HEOOXOIUMOCTH, MOCIEAYIOUIYI0 OO0pabOTKy MOJYYEeHHOTO MPOAYKTa
PEaKLMOHHBIM areHTOM, KOTOpBIN BBIOMPAIOT W3 TPYIIbL, COAepKameil: amudparudeckue,
apoMaTH4YeCKHe WM TeTepoapOMaTHYECKUe aMUHBI, AJKIJIHPYIOIINE AreHThI, ALMINPYIOLINe
areHTbI, COJIU AUA30HUS;, U

- BBIJICJICHUE M OYUCTKY LIEJIEBOTO MPOAYKTA.

[IpennmoyTuTeNnbHO, TPOM3BOJHOE TOCCUIIONA TpEAcTaBiIsieT coOOl  roccumod,
T'OCCHITOJTYKCYCHYIO KUCJIOTY, METHJIOBBIE 3()MPBI TOCCHUIIONA.

[IpenmoyTuTeNnbHO, MNPOU3BOAHOE TOCCUNONAa 00padaThIBAIOT BOIHBIM PaCTBOPOM
THIPOKCHU/IA KAJTHS WA HATPHSL.

[IpenmoyTuTeNnbHO, KOHLEHTPALMs BOAHOTO pAcTBOpPa THAPOKCHAA INEJIOYHOTO H
HIeI09HO3eMeTbHOTO MeTayia cocrasisiet 0,1-50 mac. %, npennoururensuo 10-30 mac.%.

IIpennoururensHo, 00paboTky annpaTHUECKUMH, apoMaTHYeCKUMHU WJIH
reTepoapoMaTHUECKUMH aMHUHAMU TIPOBOIST B PACTBOPHUTENE, TAaKOM KakK H3OMPOIAHOI,
IUSTUIOBBIN 3(Hp, TUOKCAH UITH TeTparuapodypaH.

IIpennoyTuTeNnbHO, B KA4ECTBE AJKIJIMPYIOIUX Are€HTOB HCIOJIB3YIOT apOMAaTUYECKHE
wii anudaTudeckue TajJOreHIIPOU3BOIHBIE WM aJKWICYJbdaTel, U 0OpabOTKy NPOBOAAT B

NPUCYTCTBUH OPTaHUYECKHX W/MJIM HEOPTaHWYECKUX OCHOBAHHM, TaKMX Kak KapOOHAT Le3us,
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STUIIAT HATPHSL, TPET-OyTUIIAT KaJHsl, TPUSTUIAMUH WU TUAPU HATPUS, B PACTBOPUTEIE, TAKOM
KaK M30TPOIIAHOJ, TU3TWIOBBIN 3¢pup uim terparugpodypas.

IIpenmoyTuTenbHO, B KAa4yeCTBE ALMJIMPYIOLIETO AareHTa WCHOJb3YIOT KapOOHOBBIE
KUCJIOTBI WJIM TaJIOT€HAaHTUAPUABL, U 00padOTKY MPOBOIAT B MPUCYTCTBUU OPraHMYECKUX W/HIIN
HEOPraHNYEeCKHX OCHOBAHMH, TaKMX Kak KapOOHAT Kajus, KapOOHAT Iie3usi, METHJAT HATpPHs,
STHJIAT HATpHs, TPEeT-OyTHUiIaT Kajus, TPUITWIAMHH, TUH3OMPONWIAMHUH WIN THUAPHUI HATPUS,
Heo0s3aTeNIbHO B MPUCYTCTBUU PEAreHTOB COYETaHMs, TAKUX Kak KapOoHmnuumunason, ALK, B
pacTBopuTeNie, TAKOM Kak xjopodopm, TerparuapodypaH win TUOKCAH.

[IpennoururenpbHO, OOpabOTKY CONSIMH JHA30HHSI MPOBOAST B BOTHOUM Cpele /WM
pacTBOpUTENIE, TAKOM KaK STAHOJ WA AUSTHIIOBBIN 3pup.

4) B eme OOHOM APYyroM acleKkTe HACTOsALIee H300pEeTEeHHE OTHOCUTCS K CHOCO0y
noJiy4eHus: coenuHeHmni odueit ¢popmysl (II) mo nmynkry (1), BKiItOUaromeMy cTaanu:

-00pabOTKH MPOU3BOAHOTO TOCCUIIONA, HEOOSI3aTeNbHO B ()OPME €ro COJbBATa, BOAHBIM
PacTBOPOM 'HIAPOKCH/IA IIEJIOYHOTO H/UJIH LIEIOYHO3EMETbHOTO METAIIA;

- 0o0paboTKM  TONy4YEeHHOW  PEaKIUOHHOW CMEeCH  OpPTraHHYeCKUMHU  W/Wiu
Heopranudeckumu kucioramu no pH=0,1-10, npeanoururensHo 3-5;

-BBIACTICHNUS] U OYHCTKHU TOJYYEHHOTO POAYKTA;

-mocneayromeld  oOpabOTKM  TMONYyYEeHHOrO TPOAYKTAa TEPEeKHChIO BOAOpOAa B
koHueHTparun 0,1-99,8% B opraHUYeCKUX W/HIIM HEOPraHUIECKUX KUCIOTaxX; WIN

-iocneayromed 00pabOTKH MOJYYEHHOTO MPOAYKTAa COEAMHEHUSIMH TPEXBAJIEHTHOTO
JKene3a B TNPUCYTCTBHM  OPraHMYECKOrOo  pPAcTBOPUTENS HW/MIM  OPraHUYeCKOH  wiu
HEOPTaHUYECKOU KHUCIIOTHI,

-BBIAETIEHUS] U OYMCTKHU TOJyUYE€HHOIO IPONYKTa; U

- B Ciydyae HEOOXOAMMOCTH, TMOCIEAYIOMYK OOpaboTKy MOJYYEeHHOTO MpOAyKTa
PEaKLMOHHBIM areHTOM, KOTOpBI BBIOMPAIOT M3 TPYHIbL, COAepKameil: anudparudeckue,
apOMaTUYeCKHUEe WJIM TeTepOapOMATHYECKUE AMUHbBI, AKUIMPYIOIINE areHThl U alMIHPYIOLIHe
areHThI, 1

- BBIJICJICHHUE M OYUCTKY LIEJIEBOTO MPOAYKTA.

[IpennmoyTuTeabHO, TPOM3BOJHOE TOCCUIIONA TPEACTaBiIseT coOOH  roccumon,
TOCCHITOJTYKCYCHYIO KUCJIOTY, METHJIOBBIE 3()UPBI TOCCHUIIONA.

[IpenmoyTuTeNnbHO, MPOU3BOAHOE TOCCUNONAa 00padaThIBAIOT BOIHBIM PaCTBOPOM
THIPOKCHUIA KAJIHS WA HATPHSL.

[IpennmoyTuTeNnbHO, KOHLEHTpALMs BOAHOTO pAcTBOpPAa THAPOKCHIAA INEJIOYHOTO H
HIeJI0YHO3eMeTbHOTO MeTaiia coctasisier 0,1-50 mac. %, npennoururensao 10-30 mac.%.

IIpennoururenpHO, MEPEKUCh BOAOPONA MCMOJIb3YIOT B KoHUeHTpaimu 1-30 mac.% u
00paboTKy MPOBOIST B CPeie YKCYCHON KHUCIIOTHI.

IIpenmoyTuTeNnbHO, COCAMHEHUE TPEXBAJIETHOIO JKEje3a MPEeACTaBisieT coOoi Xiopun
xenesa (III) B TBepioM BUIE WM B BOIHOM pacTBope u 00pabOTKy MPOBOASIT B Cpele aleToHa
W/WIN YKCYCHOM KHCIIOTBI.

IIpennoururensHo, 00paboTky annpaTHUECKUMH, apOMaTHYECKUMHU WJIH
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reTepoapoMaTUYeCKUMH aMHHAMU TPOBOAAT B PacTBOpUTENE, TaKOM Kak H30NPONaHOJ,
IUSTUIIOBBIN 3(Hp, TUOKCAH UITH TeTparuapodypaH.

IIpennovTuTenbHO, B KA4€CTBE AJKMIUPYIOLIMX areHTOB HCMOJIb3YIOT apoOMaTHYeCKHe
win anudaTtudyeckue rajJoreHNpPOU3BOIHBIE MM ANKUICYlb(aTel U 00pabOTKy INpPOBOISAT B
NPUCYTCTBUH OPraHUYECKUX U HEOPTaHUYECKUX OCHOBAHHIM, TAKMX KaK KapOOHAT Lie3usi, STHJIAT
HaTpusl, TPET-OyTHIAT Kajusl, TPUATHJIAMUH WIN TMAPUA HATPUS, B PACTBOPHUTENE, TAKOM Kak
M30IPOINAHOJ, AUITUIIOBBIH 3up wim Terparuapodypa.

[IpennmoyTuTeNnbHO, B KA4eCTBE ALMJIMPYIOLIETO areHTa MCHOJb3YIT KapOOHOBBIE
KHCJIOTBI MJTH TaJIOTEHAHTHIPHUIBI U 00pabOTKy MPOBOAST B MPHUCYTCTBUH OPTAHUYECKHUX H/MJIH
HEOPraHMYECKUX OCHOBAHMM, TAKMX KaK KapOOHAT Kaius, KapOOHAT Le3Ws, METUJIAT HATPHs,
STWJIAT HATPHSL, TPET-OyTHIAT Kajusl, TPUATHIIAMHH, AMU3OMPONMJIAMHUH WIA THAPUI HATPUS,
Heo0s13aTeNIbHO B IPUCYTCTBHH PEAreHTOB COYETAHMs, TAKUX Kak KapOonwinuumunaszon, ALK, B
pacTBopuTenie, TAKOM Kak xjiopodopm, Terparuapodypas wiv TUOKCaH.

5) B eme oOgHOM JPYrOM AacmeKkTe HACTOsALlee H300pEeTeHHe OTHOCUTCS K
MIPOTUBOBUPYCHOMY CPENICTBY, MPEACTaBIsOIIeMy co0oit coenqunenune odmieit popmyisr (1) mmm
(IT) mo mynkTy (1) WK coenMHEHUs 1O MyHKTY (2).

B  npenmoutuTensHOM ~— BapHaHTe — HAcTosmee — M300pEeTeHHe  OTHOCUTCS K
NPOTHBOBUPYCHOMY CpPEACTBY, 3(P(EeKTHBHOMY B OTHOLIEHWH BHPYCOB TIPUIINA, Teprieca,
rematuta, BUY.

Onucanue yeprexeit

Ha ®ur. 1 npencrasiensl xpomarorpamma coequneHust Gopmynsl I u xpomarorpamma
coennHenus Gpopmyer II.

Ha @ur. 2 mnpencraBineHbl Macc-CIIEKTp coequHeHus ¢opmynbl I u Macc-criekTp
coenuHenus popmyosr II.

Ha ®wur. 3 mnpencrasnensl Y®-cnektp coenunHenuss ¢opmyiasl I u Y®-cnekrp
coenuHenus popmyer I1.

Ha @wur. 4 npencrasnena xpomarorpamma (+) u (-) usomepa coequHeHust Gopmysl 1.

Ha ®ur. 5 npencrasnenst UK-cniektp roccumnosa u coequnenus Gopmysibl I B Tabnerke
Kayusi OpoMuna.

ITonpoGHoe onucanue n300peTeHus

B xoHTeKcTe HaCTOALIEro ONMUCAHUS:

tepMuH «C1-C20 ankum» O3HA4YaeT JUHEHHYIO WU PAa3BETBJICHHYIO YIJIEBOJOPOIAHYIO
Lenb, comepxkamyr 1-20 atoMoB yriepoaa, npeanouturenbHo 1-10 atomoB yriepona,
coaepkallyr 3amectutrenu B KojgudecTtBe 0-10, mpeamoururtensHo 1-3 3amectutens, B
YaCTHOCTH, METWJ, OTWI, H-Tponmwi, wusonpornwi, H-Oytwn, wu3obyrmwi, C2H4COOH, 3-
METOKCUOEH3 I,

tepmuHbl «C2-C20 ankenuwn» u «C2-C20 ajxkuHWI» O3HAYAKOT JIMHEHHYIO WM
Pa3BETBJICHHYK  YIJIEBOJOPOAHYIO  Lemb, cofepxaumyw  2-20  aTomMOB  yriepoaa,
NPEATIOYTUTENBHO 2-7 aTOMOB YIJIEpO/ia, C KOJIMYECTBOM JIBOMHBIX U (MJIM) TPOMHBIX cBsizel 1-9,

npeAnovYTuTeNnbHO 1-3 ABOHHBIX M (MIM) TPOWHBIX CBA3H, COAEPIKALIYI0 3aMECTUTENN B
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kojuuectBe 0-10, mpeanouturensuo 0-3 3amecturens, B yactHoctu, CH2CH=CHC2H4OCH3,
CH2CH=CHC6HS5, CH2C=CH, CH2C=CC6HS;

TEPMHUH «LUKJIMYECKas CHUCTEMA» O3HA4YaeT HEapOMaTHYECKYI) MOHOLMKJINYECKYIO
CTPYKTYpPY C YHCJIOM aTOMOB B LUKjI€ 3-20, NPEAnoOYTUTEIbHO S5-7 aTOMOB, COAEPIKALIYIO
3amectuTenu B konuuectse 0-10, npeanoururenbHo 0-3 3aMecTUTENs, KOJTUYECTBOM JIBOMHBIX U
(vnm) TpotinbIx cBszelt 0-10, mpeamouturenbHO 0-2 CBSI3H, U KOMMYECTBOM rerepoatoMos (N, S,
O) 0-10, npemmoururenpHo O0-2 rerepoaTomMa, B YACTHOCTH, TETPAaruApoONupaH-4-ui,
LUKJIOTNTHI, TETPAruApOTHONUPAH-4- U1, MUPPOTUANH-2-0H-3-1J1, 1-3THna3enas-2-0H-3-1i,

TEPMHUH «apWI» O3HAYAeT LIECTUWICHHOE apOMAaTHYECKOE COEAMHEHHE OEH30JBHOTO
psna, comepxkaliee 3aMmectuTenu B konuuectBe 0-5, mpenmouturenbHo 0-3 3aMecTUTENs, B
4aCcTHOCTH 4-kapOokcudeHm, 3-ruapokcu-4-MeTokcup e, 3-metmideHur,

TEPMUH  «TeTepoapoMaTHYecKoe  COeAUHEHHe»  O3HadaeT  MOHOLIUKJINYECKYIO
apOMaTUYECKYI0 CTPYKTYpYy C YHCJIOM aTOMOB B LUKJE€ OT 3 A0 12, mpeanmouturenbHo S5-7
aToMOB, konmdecTBoM rerepoatomMoB (N, S, O) ot 1 1o 6, npennourutenpHo 0-2 reTepoaroma,
coaepkalmyrw 3amecturenu B konuuectse oT O no 10, mpennmouturensHo 0-3 3amecTuTenNs, B
YaCTHOCTH NMUPHUAA3UH-4-W1JI, TUPA3HH-2-UJI, TUPUMHUANH-5-UT,

TEPMHUH  MONULHUKJIMYECKAass CHUCTEMa»  O3Ha4daeT apomarhdeckoe U (Wim)
HEApOMATUYECKOE KOHAEHCHUPOBAHHOE LUKINYECKOE COEAUHEHHUE, Coaepskauiee 2-5 LUKIIOB,
MPEANOYTUTENBHO 2-3 [UKJIA, C YUCJIOM aTOMOB B LIUKJIE 3-8, MPEANOYTUTENBHO S5-7 aTOMOB B
LIUKJIE, KOJIMYECTBOM JABOMHBIX U (MJIH) TPOHHBIX cBsi3eil 0-10, mpennouyrurensHo 0-3 1BOHHBIX U
() TpPOWHBIX CBszel, konmudyecTBOM rerepoaromoB (N, S, O) 0-10, npeamoututensHo 0-4
reTepoaToma, U cojlepikallee 3amecTurenu B koiuuectse oT 0 mo 20, mpeanmoututensHo (-3
3aMeCTUTEeNs, B  YaCTHOCTHM, XUHOJHMH-6-mi,  l-anermnuHpaonuH-6-mn,  umupmasofl,2-
a]mupuMuauH-3-1I;

TEPMHH «COJIbBAThD» O3HA4YaeT MPOAYKThI IPUCOCTNHEHHS] PACTBOPUTENIS WIIM PEareHTa K
PacTBOPEHHOMY BELIECTBY, a TAK)K€ KJIaTPaThl-COCIUHEHUS BKIFOUEHUSI MOJIEKYJI PAaCTBOPUTENS
WIM PeareHTa B MOJOCTH KPUCTAIJIMYECKON CTPYKTYpPbI JPYTrOro BEIleCTBa, CYIIECTBYIOIINE B
pactBope W (WJIM) TBEPIOM COCTOSHHH, B YaCTHOCTH TOCCHIIOJYKCYCHAsl KHCJIOTA, KJaTpaT
TOCCHITONA ¢ U300y THIIAIETATOM, KJIATPAT OUC-0-TONYHIUHTOCCUIIONA ¢ 1,4-THOKCaHOM;

TePMUH «(apMaLIEBTUYECKH MPHEMJIEMbIE COJIM» O3HA4YaeT BEINECTBAa, KOTOPBIE B
BOJIHBIX pacTBOpax IUCCOLMUPYIOT Ha KATHOHBI U aHUOHBI KUCJIOTHBIX OCTaTKOB, B YaCTHOCTH
XJIOPUJIBI, CYJb(AThI, alleTaThl, KAPOOHATHI, OKCAJIAThI, KAPOOKCHJIATHI, AJKOTOJSITHI, ()EHOJISTHI,
aMMOHUIHbIE COJIU, MTUPUIUHUEBBIE COJH;

TEPMHUH «THUAPOKCHUJ INEJOYHOrO MeTajla» O3HAadaeT COEAUHEHUE, COCTOsAIlee W3
IIeJIOUHOTO MeTajula U T'MIPOKCHJIBHOM TPYMIbl, B YaCTHOCTH, TMAPOKCHUA JIUTHS, THAPOKCHUN
HaTpUsl, TUAPOKCUJ] KaJIHs,

TEPMHUH «THAPOKCHJ LIEJIOYHO3EMEIbHOIO METAJIa» O3HA4aeT COEAMHEHHUE, COCTOsIIIEe
U3 LEJOYHO3EMEIbHOTO MEeTa/lIa U THAPOKCUIIBHON TPYIIIBI, B YaCTHOCTH, TUAPOKCU KaJIbLHs,
THIPOKCHU]I MarHusi, THAPOKCUA Oapus;

TEPMHUH «OpraHHUYCCKas KUCJIOTa» O3HAYA€T OPraHUYCCKOC COCAMHCHUE, MPOABIIAIOLICE
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KHCJIOTHbIE CBOHCTBA, B YAaCTHOCTH, MYpaBbHHAs KHCJIOTA, YKCYCHasl KHCJIOTA, LIaBeIeBast
KHCJIOTA, T-TOJTYOJICYIb(OHOBASI KHCIIOTA, IMMOHHAST KUCJIOTa, BUHHASI KUCIIOTA,

TePMUH «HEOPTaHMYEeCKass KHCJIOTa» O3HA4YaeT HEOPraHW4eCKoe COEIUHEHHE,
MPOSIBIISIFOLIEE KHUCJIOTHBbIE CBOWMCTBA, B YACTHOCTH, COJISIHAasE KHCJIOTA, CEepHasi KHUCIIOTA,
oprodochopHas KHCIOTa, XJIOPHAsI KUCIIOTA, YIOJIbHAsI KUCJIOTA, a30THAsI KUCJIOTA,

TEPMUH «aTU(paTUIECKUIl aMHH» O3HAYaeT OPraHUYECKOe COeNUHEHHe, IPUHAIIEKAIIee
K KJIACCY aMHHOB U OTJIMYAOIIEeCs COAep KaHHEeM HeapOMaTUYeCKHX 3aMeCTHTeNell y aToma
a30Ta, B YAaCTHOCTH, METWJIaMHUH, MOP(OJHH, H30MEHTUIAMHUH, OCH3WIAMUH, TJIUIUH, 4-
AMUHOITUTIEPUIUH;

TEPMUH  «apOMaTUYEeCKUH  aMUH»  O3HA4aeT  MPOU3BOJHOE  APOMATUYECKHUX
yIJIEBONOPOAOB, B KOTOPOM OJMH WJHM HECKOJIbKO aTOMOB BOJOpPONIA 3aMeleHbl Ha
AMUHOTPYIIY, B YaCTHOCTHU, 2-MeTUJI- 4-METOKCUAHWINH, 3-()TOPAHUINH, 3-3TOKCHAHWUJIVH, 4-
HUTPOAHWJIUH,

TEPMHUH «TeTePOAPOMATHYECKHI aMHUH» O3HA4aeT MPOU3BOJHOE OPTaHUYECKUX
reTepoapoMaTUYECKUX COENUHEHUH, B KOTOPOM OJWH WM HECKOJBKO aTOMOB BOIOpPOAA
3aMeIleHbl Ha AMHUHOTPYTIY, B YaCTHOCTU 4-aMUHOMMUPUMHINH, METHJ 2-aMUHO-0,7-TUTHAPO-
SH-mmppomno[1,2-Alumunazon-3-kapookcunar,  1-H-unnon-3-ammu,  S-ammHOMHIDON,  5-
aMUHOUWHAAH, 6-aMUHO-2,2-TUMETHI-XpPOMaH-4-0H;

TEPMUH «AJKWIUPYIOIUN areHT» 03Ha4aeT BEIleCTBO, MO3BOJISIFOIIECE BBECTH AJKIIIBHYIO
IPymIy B MOJIEKYJy, B YaCTHOCTH, OeH3uaOpommun, HIUMETWICYibdar, MeTWIHOAuA, 3THiI-4-
OpomOyTHpar;

TePMUH «ALMUJIUPYIOIINA areHT» O3HA4aeT BELIECTBO, MO3BOJISIOLIEe BBECTU ALMIIBHYIO
IPYIIy B MOJNEKYJdy, B YaCTHOCTH, YKCYCHBIH aHTHOPHI, M-3TOKCHOEH3OMIXJIOPHI,
TpU(TOPYKCYCHBIN aHTHIPHI, LIUKJIOMEHTAHKAPOOHIIT XJIOPU, ALETHII OPOMHU,

TEPMHUH «COJIb TUA30HUs» O3HaudaerT coeauHeHue (popmynsl R-[N+=N]X-, rme R-apun
WK TeTapul, a X-aHUOH COOTBETCTBYIOINEN KHUCJOTBI, B YaCTHOCTH XJIOPHI (hEHUITHAZOHMS,
THAPOCYNIb(AT M-METOKCU(DEHIITAHA30HUS,

TEPMHUH «METHJIOBBIA 3(QUp TOCCUMOJA» O3HAYAET MPOM3BOAHOE TOCCUIIONA B JIFOOOH
TayTOMEpHOH (hOopMe, B KOTOPOM OJMH WJIM HECKOJBKO aTOMOB BOAOPONA THAPOKCHIBHOMN
rPynmbl 3aMelIeHbl HAa MeTHi, B 4dactHoctd, 1,1'.7,7'-rerparmapokcu-5.5'-gunsonponmi-6,6'-
auMeTokcu-3,3'-numernn-2,2'-6unadranun-8,8'- nukapOanpaerun, 6,6',7,7'-TeTparuapokcu-5,5'-
nuusonponui-1,1'-mumerokcu-3,3' - numerni-2,2 -ouHadranus-8,8'- nukapOaapaerusn,

TePMHUH «anu(aTrHuecKkoe TajJOreHNPONU3BOAHOEY» O3HA4YaeT JI000Oe HeapoOMaTHUYECKOe
OpPraHMYEeCKOe COSANHEHHEe, B KOTOPOM OJUH U (WUJTH) HECKOJIbKO aTOMOB BOJIOPOMA 3aMEIIEHbI
Ha TaJOT€H, B YAaCTHOCTH, OPOMHUCTBIA ST, UUKJIOMECHTWIXJIOPHI, 3,5-TUMETOKCHOSH3HI
Opomm;

TEPMHUH «apOMATHUECKOE TaJIOTCHIPOM3BOAHOE» O3HA4aeT J000e apoMaTH4YecKoe U
(Wn) rerepoapoMaTUYECKOe OPraHUYECKOe COEIUHEHHE, B KOTOPOM ONHMH U (WJIM) HECKOJIBKO
aTOMOB BOJIOpPOZa 3aMElLIeHbl HAa TajoreH, B dYacTHOCTH, |-drop-4-HuTpodropbenson, 2-

XJIOponupuauH, 2-6pomo-1,3.4-Troauason,;
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TEPMHUH «OPraHUYECKOE OCHOBAHME» O3HAdaeT J000€ OPraHU4YecKoe COEIMHEHHE,
CHOCOOHO€ TPUHHMMATH TOJIOKUTENBHO 3apsUKEHHbIE MOHBI, B YaCTHOCTH TPHUITHIIAMHH, 4-
mMeTuaMopdomnH, N-3THIAMU30NPONUIAMUH, TPET-OyTHIIAT KaJus,

TEPMUH «HEOPraHMYECKOe OCHOBAHHE» O3HAuaeT JH0OOe HEOPraHMYECKOe COEIMHEHUE,
CIIOCOOHOE TPHHUMATD TOJIOKUTENIBHO 3apsKEHHbIE HMOHBI, B YaCTHOCTH, KapOOHAT HATpws,
TMAPOKCH KaJIMsl, alleTaT HATPUsl, THAPOKCU HATPHS, THAPOKApOOHAT HATpUsl, KapOOHAT Lie3us,
KapOOHAT KaJus;

TEPMUH «KapOOHOBAsi KUCJIOTa» O3HAYAE€T OPraHUYECKOe COeNWHEHHE, COIeprKallee B
cTpykrype kak MuHuMyM oaHy rpynny COOH, B 4aCTHOCTH, YKCyCHasi KUCJIOTa, MypaBbHHAS
KHCJIOTA, JIUMOHHAS KUCJIOTa, TPUPTOPYKCYCHAsI KUCJIOTa, OEH30IHAs KHCIIOTA,

TEPMHUH «TAJOTCHAHTUAPUA» O3HAYAET OPraHUYEeCKOe COEOUHEHHE, COCTOoslLIlee U3
ocraTka KapOOHOBOW KHCJIOTBL, THAPOKCHJIBHAS TPyIIa KOTOPOH 3aMeleHa Ha TajioreH, B
YaCTHOCTH,  LHKJIONpomnaHkapObonuwn  xmopun,  4,4,4-tpudropOyrupun  Opomun, — S-
METHITHUKOTHHOWJI XJIOPUI;

TEPMHUH «PEAreHT COYETAHHUS» O3HA4YaeT COeNUHEHHE, NMPUMEHSEMOEe B OPraHHYECKOM
CHHTE3€ /ISl aKTUBALMH KapOOKCHIIbHON TPYMIIbI, B YACTHOCTH, KapOOHUIIUUMHIA301, 1-3THII-
3-(3-guMeTIIaMuHONPOITU )KapOonuumu, 1,3 - ANIUKIOreKCHITKapOOTUUMUT,

TEPMHUH «TayTOMEpHbIE (POPMBI» O3HAYAET BEIIECTBA OJHOIO XHMHYECKOI'O COCTaBa,
CIOCOOHBIE K CAMOIIPOU3BOJIBHOMY INPEBPAILICHUIO B CTPYKTYPHBIE H30MEPbI-TAyTOMEPHI MyTEM
MUTPALIMA ATOMHOW TPYMIIbI MEXKAY HECKOJbKMMH LEHTPAaMH B MOJIEKYJie, B YaCTHOCTH,

npuBeneHHble Hike (A - ampaerun, B - keron, C- monyanerans, D - umun, F - eHamuH).

H

HN H OH
Trerrr 949e
0
) OO " QO "
OH
OH
OH OH

D F

IIpennoxeHHOE N300peTeHNE NILTIOCTPUPYETCS CIEAYIOIMMU IPUMEPaMU.

Ilonyuenue  coemunenuss 1 (1,1.,6,6'.7,7'-rekcarugpokcu-5,5'-nuu3onponui-3,3'-
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numeti-2,2'-0uHad TanuH-8-kapOanbaerun).

H OH
pSVSS
HO OH
OH
HO

Crnoco6 1: B xumuyeckuii crakan odbemom 3000 mut wHanusarot 1500 mu 17% pactBopa
TUIPOKCHIA HATPUs, MTOCIE Yero NP MepeMelInBaHuN Ha MAarHUTHOM Metnanike nodassitot 70 T
(0,12 momnp) roccumnonykcycHoi kuciaotel (I'YK). PeakunoHHy0 Maccy nepeMeInnBarOT MpH
KOMHATHOU TeMIIepaType B TeUEHUE 8 4acOB, MOCIIE Yero BhIIePKUBAIOT Oe3 nmepeMernuBanust 15
4acoB. 3aTeM pPEaKUHMOHHYK) MacCy TMOAKHUCIAIOT YKCyCcHOW kucnoto no pH=4. [lanee
BBINABLIMHA OCaJIOK (PHIBTPYIOT M MPOMBIBAIOT 2 pa3a AMCTHILIMPOBAHHOW BOIOMH, MOCIE YEro
cymar B cyxoxkapoBoMm Imkadgy mpu S0°C 1mo mocTOosiHHOM Macchl. [lojydeHHBIH MOPOIIOK
OYHINAIOT NEePEeKPUCTAIH3ALNEH WIN XpoMaTorpadguieckuMu Meronamu. 11ony4aroT npoaykT B
BUJIE JKeITOro mopomka. Bexon - 35 1 (53%).

AMP 1H (CDCI3,, m.1., J, T'm): 1.51-1.54 m (12H, 4CH3, 2 i-Pr), 2.10 ¢ (3H, CH3), 2.13
¢ (3H, CH3), 3.85-3.90 m (2H, 2CH, 2 i-Pr), 5.24 ¢ (1H, OH), 5.86 ¢ (1H, OH), 5.91 ¢ (1H, OH),
5.98 ¢ (1H, OH), 6.39 c (1H, OH), 7.45 ¢ (1H, CH ), 7.62 ¢ (1H, CH), 7.74 ¢ (1H, CH), 11.12 ¢
(1H, CHO), 15.15 (1H, OH); AMP 13C (CDCI3, 6, m.a.): 199.6 (C, HC=0), 156.1 (C, Ph-OH),
150.4 (C, Ph-OH), 149.4 (C, Ph-OH), 143.3 (C, Ph-OH), 142.7 (C, Ph-OH), 134.3 (C, Ph-OH),
134.2 (C, Ph-i-Pr), 132.8 (C, Ph-i-Pr), 130.3 (C, Ph-CH3), 129.4 (C, Ph-CH3), 129.1 (C, Ph),
128.3 (C, Ph), 125.9 (CH, Ph), 125.4 (CH, Ph), 117.8 (C, Ph-Ph), 116.9 (C, Ph-Ph), 114.5 (C,
Ph), 111.9 (C, Ph), 110.8 (C, Ph-CH=0), 103.2 (CH, Ph), 27.2 (CH, i-Pr), 27.0 (CH, i-Pr), 20.0-
20.9 (442, 4CH3,%x2 i-Pr+2 CH3, x2 Ph-CH3); ESI-MS m/z: 489.2 [M-H]-(C29H3007,
Mr=490.2); UV-VIS: Amax/nm: 249, 289, 379.

IMonyuenue coemunenust I (6,6',7,7'-rerparuapokcu-5,5'-muuzonponui-3,3'- TMMeTHII-

1,1',4,4'-tetpaokco-1,1"4,4'"-rerparuapo-2,2'-OunadranuH-8-kapOanbaerin).

PactBop 4,0 r (0,008 monb) coenunernss 1 B 100 mn amerona u 200 My yKCYCHOM
KHUCJIOTBl HAarpeBalOT Ha MmapoBoil Oane ¢ mobOasneHwem 150 mu 10% BomgHOrO pacteopa
rexcaruapar xjopuaa oxkene3a III B TeueHne HECKONbKHX MHUHYT. PacTBOp OXJaXmarT u
nobasisiroT 250 Myt Boabl. BhIMaBImui TEMHBIM OCAIOK, COIEPIKAIIMA COSAMHEHHS >Kejesa,
yaISIOT 00paboTKoi cMechio 3¢dupa u BonHOro pactBopa 20% cepHol KUCIOThL. OUHIEHHBIH
(deHON SKCTParupyoT 3PpUpoM, OTAEISIIOT H3UPHBINA CIIOH, CyIaT cynb(aToM HaTpUs M AOCyXa

yIapuBaroT. ITonyueHHbIi MOPOLIOK OUUILIAIOT NepeKpucTaIIn3anuei WJIH
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xpomarorpadpuueckumMu MeToaaMu. [1oay4aroT mpoayKT B BUAE OPAH)KEBOTO MOpPOIIKA. Bhxon
3,1 1 (69%).

B nnockononnyro kondy emkoctsio 50 it momernaror 1,7 r (0,0035 monb) coenunenus I,
nobasisiroT 17 Mn ykcycHOM kucnotel U 2 M 30%-0oro pactBopa MepeKHUcH BOAOPOIA.
IlepememinBarOT peakLIUOHHYO MacCy IPU KOMHATHOW TeMIiepatype B TeueHue 24 dyacos. Jlanee
PEaKLUOHHYI0 Maccy BbUIMBAOT B 100 My ITUCTHUINIMPOBAHHOHM BOXBI, SKCTPAarupyroT 3 pasa
nopuusiMu xjopopopma mo 20 mi, 0OOBEAMHEHHBIH OPraHUYECKHH CJIOH NMPOMBIBAIOT 2 pasa
MOPLUSAMH TUCTWLTHPOBAaHHOW Boabl mo 30 wmu. OpraHuueckuil CJIOH OTAENSIOT, Cyliar
cyabaroM  HaTpussT W yHapWBAKOT  JA0CyXa.  [IOJy4eHHBIH  MOPOMIOK  OYHINAKOT
nepeKpUCTAIN3aed Wik Xpomarorpadguyeckumu Meronamu. ITony4aroT HpPOOYKT B BUAE
opamskeBoro nopouka. Berxon 1,0 r (54%).

SAMP 1H (CDCI3,, m.1., J, T'm): 1.35-1.44 m (12H, 4CH3, 2 i-Pr), 2.02 ¢ (3H, CH3), 2.03
¢ (3H, CH3), 4.09-4.14 m (1H, CH, 1i-Pr), 4.28-4.33 m (1H, CH, 1 i-Pr), 6.23 ¢ (1H, OH), 6.59 ¢
(1H, OH), 6.93 ¢ (1H, OH), 7.46 c (1H, CH), 10.53 ¢ (1H, CHO), 12.93 (1H, OH); AMP 13C
(DMSO-d6, CDCI3, §, m.1.): 198.2 (C, HC=0), 186.9 (C, C=0), 186.8 (C, C=0), 184.3 (C,
C=0), 182.7 (C, C=0), 153.0 (C, Ph-OH), 150.8 (C, Ph-OH), 150.7 (C, Ph-OH), 149.0 (C, Ph-
OH), 147.9 (C, Ph- i-Pr), 146.4 C, Ph- i-Pr), 141.7 (C, Ph-CH3), 138.8 (C, Ph-CH3), 137.4 (C,
Ph), 137.3 (C, Ph), 127.7 (C, Ph-Ph), 126.7 (C, Ph-Ph), 126.4 (C, Ph), 125.1 (C, Ph), 116.7 (C,
Ph-CH=0), 111.3 (CH, Ph), 28.6 (CH, i-Pr), 27.3 (CH, i-Pr), 19.8-20.2 (4C, 4CH3, 1-Pr), 15.1
(C, Ph-CH3), 14.7 (C, Ph-CH3); ESI-MS m/z: 517.2 [M-H]- (C29H2609, Mr=518.2); UV-VIS:
Amax/nm: 277, 368.

ITonyuenne coegunennss I (3tun  [(8-popmmn-1,1',6,6",7'-nenrarunpokcu-5,5'-

auuzonponui-3,3'-numeTui-2,2'-ounadranud-7-uia)OKCH [aleTar).

H CH
POJSE
HO o
OH O
HO

0

f

B npobupky momemator 10 mu terparuapodypana, 1,00 r (2,0 mmons) coenunenus I,
0,50 r (4,0 MMOJIb) TpeT-OyTHIIATa KaJIUs, TOCTIE Yero NMepeMeIIuBal0T PEAKLIMOHHYI0 CMECh B
tedeHue 20 muHyT. 3atem K pactBopy mnpubasisor 0,90 r (4,00 Mmonb) sTHIHOAanETaTa U
NEePEMEIINBAIOT PEAKIIHOHHYIO0 CMECh IIPH HArPeBaHUHU B TeUeHHe 8 4acoB. PeakiMOHHYIO CMeCh
BBUIMBAKOT B 50 MJI BOABI, MOAKHUCISIOT YKCYCHOM kuciaotoil no pH 5, skctparupyroT 2 pasa
nopuusiMu  xyiopopopma mo 10 min. OObeaMHEHHBIE OpPraHUYECKHE CIIOU CYIIaT CyJb(parom
HATPUsl U KOHLEHTPUPYIOT B BakyyMe. [ToyueHHbIH NOPOIIOK OUHINAI0T NMEPEeKPUCTAIUIN3ALUEH
WM XxpomarorpaduueckumMu Meronamu. [loaydaroT npoayKT B BUIE XKEJNTOro Mopoka. Berxon
0,30 1 (27%).

SAMP 1H (CDCI3, m.a., J, I'n): 1.29-1.32 T (2H, CH2COOCH2CH3, 2J=7.1), 1.54-1.58 m
(12H, 4CH3, 2 i-Pr), 2.12 ¢ (3H, CH3), 2.14 ¢ (3H, 2CH3), 3.84-3.91 m (2H, 2CH, 2 i-Pr), 4.27-
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431 k (2H, CH2COOCH2CH3, J=7.1), 4.79 ¢ (2H, CH2COOCH2CH3), 5.17 ¢ (1H, OH), 5.74 ¢
(1H, OH), 6.41 ¢ (1H, OH), 6.84 ¢ (1H, OH), 7.45 ¢ (1H, CH), 7.66 c (1H, CH), 7.75 c (1H,
CH), 11.14 ¢ (1H, CHO), 15.24 (1H, OH); ESI-MS m/z: 575.2 [M-H]- (C33H3909, Mr=576.2).

ITonyuyenne coenuuenus IV(8-(6eH3mmmMuHO)MeTUI-S5,S - Auu30mponiI-3,3'- TMMETHII-
2,2'-6una¢ranmus-1,1',6,6',7,7'-rexcon).

N OH
10
L&

HO

B npobupky Hamusaror 1 mur nustmiosoro s¢upa, aodasmsror 0,100 r (0,2 mMmonb)
coenuaenust 1 u pobasmsror 0,022 r OensmwnamuHa (0,2 Mmonb). Jlanee mnepemMeInmnBarOT
PEaKIMOHHYI0 Maccy NMpHW KOMHATHOH Temreparype 2 udaca. Bemammii ocanok QUIBTPYIOT U
NPOMBIBAIOT JUATUIIOBBIM 3¢ upom. [TomydaroT nponykT B BUze xkentoro nopourka. Berxox 0,060
r (48%).

SMP 1H (DMSO-d6, m.n., J, T'm): 1.38-1.41 m (12H, 4CH3, 2 i-Pr), 1.90 ¢ (3H, CH3),
1.92 ¢ 3H, CH3), 3.67-3.79 m (2H, 2CH, 2 i-Pr), 4.71 ¢ (2H, C6HSCH2N), 7.25-7.43 m
(8H+3H, C6H5CH2N, CH), 7.45 ¢ (1H, OH), 7.63 ¢ (1H, OH), 7.88 c (1H, OH), 8.25 ¢ (1H,
OH), 8.33 ¢ (1H, OH), 9.82-9.84 n (1H, CNCH), 13.48 (1H, OH).

ITonyuaemble MPOAYKTHI OBLIN MPOAHATU3UPOBAHBI CIETYIOIIUMHU METOJAMH:

BricokoadexTrBHas xkunkoctHas xpomarorpadpus ¢ Y P-cnekrpohOTOMETPUUECKUM U
Macc-crekTpoMeTpudeckuM aerekruposanneM (BOXX-YO-MC)

Meron ucnonp30Baiu Al YCTAHOBJIEHUsI CTPYKTYPbl M ONPEIENECHUS MOJIEKYJISPHOU
MAacChl, IOJYYEHHBIX COEANHEHUH, a TaK K€ C LIeJIbI0 YCTAHOBJICHUs KOJMYECTBEHHOTO COCTaBa U
YUCTOTHL. AHANW3 TPOBOAMJIM HAa SKUAKOCTHOM xpomartorpade Agilent 1260 ¢
MOCJIEIOBATENIbHBIM ~ I€TEKTUPOBAHMEM HA  JAMOAHO-MAaTPUYHOM U MAaccC-CEeJIeKTUBHOM
netekTopax. Pa3neneHue mpoBomuiu Ha xpomarorpaduueckoi kojionke Zorbax Eclipse Plus
C18 mpomsBoacta Agilent, ucnone3yss B kadectBe 3y0eHTOB 0,1% pacTBOp MypaBbHHOHN
KHCJIOTBI B BOJE M ALETOHUTPWI B IPaJUEHTHOM peXuMe dJIoupoBaHus. B ucnonbyemom
OJITHOKBAJPyIOJBHOM MAacC-CIIEKTPOMETPUYECKOM JIe€TEKTOpPE MOHHU3alUs OCYILECTBISETCs
METOJIOM  3JIEKTPOpPACIbUIEHHUS, J€TeKTHPOBAaHHWE IIPOBOAMIM B peXUME PErucTpaLuu
OTpHULATENBbHBIX HOHOB. JleTeKTHpOBaHUE HAa IHUOJHO-MATPUYHOM JETEKTOPE BBIMOJHSUIA IPU
AnuHe BONHBI 254 HM u peructpuposanu Y @-cnektp B nuanasone ot 200 no 400 am.

DHaHTHOMEPHBIN COCTaB MPOAYKTA ONpeNessuii Ha Xpomarorpade Waters, OCHaIlEHHOM
CHEKTPOYOTOMETPUUECKUM JETEKTOpPOM. Pa3neneHne mNpPOBOAMIM HA XUPATbHOHW KOJIOHKE
Chiralart Cellulose-SB npoussoactsa YMC, ucrnonb3ysi B KauecTBe 3JroeHTa cmech 10 MM
kanus ¢ocdara OTHO3AMEIEHHOTO M ALETOHUTPUIIA B H30KPATHYECKOM PEXKIME 3JIFOUPOBAHHUSL.

Uncrora mONMy4eHHBIX NPOAYKTOB Obuia mokazana meromoM BDOXXX. Kak BugHO u3

NpUBEAECHHBIX xpomarorpamMMm (¢wur.1), BbimenenHele mnpoxnykrsl I u Il He comepkut
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POICTBEHHBIX MPUMECEH B 3HAUUTEIbHBIX KOJUYECTBAX.

B nony4eHHOM Macc-CIEeKTpe OCHOBHOIO MHKa I co BpemeHeM yaep:xuanus 23,6 MUH B
Ka4eCTBE OCHOBHOIO IPHCYTCTBYET ICEBAOMOJIEKYJSIPHBIM MOH m/z 489, 4TO COOTBETCTBYET
nernporoHupoBaHHo monekyie [M-H]-. B macc-cnektpe ocnoBHoro nuka II co BpemeHem
ynepsxkuBanust 20,0 MUH IPUCYTCTBYET OCHOBHOM MOJIEKYJIIpHBII HOH HOH ¢ m/z [M-H]-=517, a
Tak ke pparmeHT coorBercTByromuii nony [M-2H+Na]- ¢ maccoit 539 (¢ur.2).

I u II umeror xapakrepuctuunsle Y ®-criektps! (pur.3). B criexrpe I npucyTcTByroT Tpu
Makcumyma npu 249 uwM, 289 um u 370 um. B Y®-cniekrpe 1l nmeercs OUH sIpKO BBIPA’KEHHBIN
MaKCUMyM 1pu 277 HM.

Hanuune B monekyne I cBssu C-C, koropas coenuHseT ABa Ha(TaJMHOBBIX IIMKJIA,
BOKPYT KOTOPOI1 3aTPyJHEHO CBOOOAHOE BpAICHHUE 32 CUET OOBEMHBIX 3aMECTHTEJICH, TIPUBOIUT
K TOMYy, 4TO | MO3KeT cylecTBOBaTh B BUE IBYX SHAHTHOMEPOB.

XpomarorpamMma, NpuBefeHHas Ha (ur.4, NOKa3bIBAET, YTO MPOAYKT MPEACTABISIET
co0OH paLeMHYECKYI0 CMeCh, cocTosyro u3 (+) u (-) dopm I, mpuCyTCTBYOIUX MPUMEPHO B
PaBHBIX KOJINYECTBAX.

WndpaxpacHas cnekTpockomnus ¢ npeodpasosannemM Pypoe (MK)

Meron WK-CnekTpoCKONMMM HCHOJB30BAJIM C LEAbI TOATBEPKAEHUS CTPYKTYpBI
MOJIyUEHHBIX COeUMHEeHuI. Perucrpanno CrnekTpoB MPOBOAMIIN Ha CeKTpomeTpe Spectrum 65
npomnsBoncTsa Perkin Elmer B mucke ¢ kamust Opomunom, B obnactu ot 4000 1o 400 cm-1.

HUK-cnektp I nmeer xapakrepHble s AaHHOW CTpykTypbl monocel (¢ur.5). B UK-
cnektpe curHan 1npu 3482 cm-1 coorBercTByeT BajieHTHbIM kojeOanwsM OH-rpynn
HapTAIMHOBBIX KoJyel. ['pymnma curHanoB B nuanazoHe 2960-2873 cm-1 coorBeTrcTByeT
xoneGanusaM HeHacblmeHHbIX U CH-rpynn GeH3onbHBIX Kojen u MeTwibHbIX rpynn CH3-. B
ornuune oT MK-cnekTpa roccumnona OTCYTCTBYET SIPKO BBIpa)XK€HHAas IMOJIOCA IPU BOJHOBOM
yucine 2609 cm-1, coorBercTByromas BaneHTHbIM KonebaHmsiM CH-¢pparmeHTa anmbaerumHbIx
TPYMIL, a TaK K€ MPOUCXOAUT CMEIeHNEe U 3HAUUTEIbHOE YMEHbIIEHNEe HHTEHCUBHOCTH TOJIOCHI
npu 1711 cm-1, npuHamiexameit BaieHTHbIM KonebanusiM C=0 anbaeruanbix rpymnm. [Tonockr
NpU BOJHOBBIX yrciax 1614, 1578 u 1502 cM-1 coOTBETCTBYIOT KOJNIEOAHUSIM aTOMOB yriepona
NpU JBOHHOHN CBs3M Ha(TaIMHOBBIX Kojew. JledopmannoHHble KOneOaHUS METUJIBHBIX TPYIIIT
CH3- wsonpomuiapHOro ¢parmeHTa mpencraBieHbl mojocamu 1441 u 1385 cm-1. Tlomockl
noryomenust 1338 cm-1 m 1303 cm-1 mnpunragexar npedoOpMalOHHBIM —KOJeOaHUSIM
Ha(TaTMHOBBIX KOJEL OTHOCHUTENBHO ApyT npyra, a 1122 cm-1 u 1053 cm-1 nedpopmanioHHbIM
KosebaHusM 1,2 - 3aMeeHHbIX (PeHUIIOB.

CriekTpocKonus siIEPHOro MArHUTHOTO pe3oHaHca (SIMP)

Crnextpst AMP 1H u 13C perucrpuposanu Ha npudope Bruker Avance-400 (pabouas
gacrota 400 u 100 MI'i, cooTBeTCTBEHHO). B KadecTBe BHYTpPEHHErO CTaHIAPTA UCTIOIB30BAJIH
curaai xjopodopma (H=7.24, C=77.10 m.n).

Ctpoenne I u II ObIIO MTONHOCTBIO MOATBEPKACHO AaHHBIMU criekTpockornuu AMP 1H u
13C. B SMP 1H cnexkTtpax NpPUCYTCTBYIOT BCE€ XapaKTE€PUCTUYHbIE CUTHANbI IJsl AAHHBIX

ctpyktyp. B cnextpe 1H II mpoucxogur cmeunieHue curHajga atoma BOAOPOAA abIETHIHON
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rpynmmer ¢ 0H=11.12 ma  mo oOH=10.53 wma wu curHama, oOpasyomero ¢ Hei
BHYTPUMOJIEKYJIIPHYIO BOZOPOIHYIO CBsI3b, aroMa BOAOpPOAa (PEHONBHOTO THUAPOKCHIA C
0H=15.15 m.a. mo 6H=12.93 m.1. o cpaBHEHHIO CO criekTpamu roccumnona u 1. ITo cpaBHeHHIO
CO CHIEKTPOM IOCCUIIONA, UMEIOINEro CUHIIETHBIN curHan npu 0H=7.80 m.z., cooTBeTCTBYOMUI
nByM nporoHam CH-¢pparMeHToOB kaxaoro n3 Ha(TaIMHOBBIX Kousell, /i | HaOmomaercst Tpu
curHaia npu 0H=7.45 m.n., SH=7.62 m.1. u 6H=7.74 M.1. n3-3a OTCYTCTBHSI OHON aJIbACTUIHON
IpyNnbl M HApyLIEHUs CHUMMETpUU MOnekyael. B monekyne II mpucyTrcTByeT OAMH Takou
MPOTOH, YTO MPOSIBJIAETCS] B BUI€ CUHIJIETa C XUMUYEeCKUM caBurom 7.46 m.n. AMP 1H I umeer
Ha0Op M3 5 CHHIJIETHBIX CUTHAJIOB, MPUHAIIEKAITNX (eHONbHBIM ruapokcuaam: 0H=5.24 m.x.,
0H=5.86 m.n., 3H=5.91 m.n., 6H=598 m.n., 60H=6.39 m.1., ansa II Takux curHana tpu: SH=6.23
m.a., OH=6.59 ma u 6H=093 m.;n, 4TO MOSHOCTBIO coriacyercss ¢ (HopMyJiaMH JaHHBIX
BemecTB. O6e monekynsl umeroT B SIMP 1H cnekrpe B cuibHOM mojie HAOOpBI CHTHAJIOB,
NPUHAJISKAIIAX H3OMPONUIBHBIM M METHJIBHBIM TpyIIaM, IJIsi KOTOPBIX Habiromaercs
HeOOoJIbIIIOe CMEIeHHe B C1a00e moJjie it MoJieKyJibl 11.

OnpeneneHre HUTOTOKCUYECKUX CBONCTB HECHMMETPUUYHBIX IPOU3BOAHBIX FOCCUIIONA.

B 96-nyHOUHBIE MIOCKOAOHHBIE TECT-IJIAHLIETHI MOMELIAIOT KJIETKU B KoJudecTse 10000
KJIETOK Ha JyHKYy B oOweme 100 My momHON cpenbl, comepxkameir 10% sMOpuoHambHON
tenstubeit ceiBopoTkH (DTC). KneTku KynbTUBUPYIOT B T€YEHHE CYTOK B JIJAMUHAPHOM IIKady B
TEMHOTE. 3aTeéM W3 JYHOK TeCT-IUIAHIIETOB YIAAIOT JKUAKYIO Cpedy IUIETKOH, OCTaBIss
UMMOOUJIM30BAaHHbBIE JKUBbIE KJIETKH. B3ameH >kuakoil cpembl B JIyHKH BHOCAT 1o 100 Mki
pa3sBeNeHUIl TeCTHPYEeMbIX IIpenapaTroB, IPUTOTOBJIEHHBIX Ha TMOJHON cpene. Kaxnoe
pa3BeneHne nyOaupyroT B 3-4 mOBTOpHOCTsX. Ha myaHimere rotoBsT 4 KOHTPOJIBbHbBIE JIYHKH, B
KoTtopble n00aBsitoT mo 100 MKJ CBeXed NONHOW Cpenbl, HE COAEpKalled TeCTHPYEMbIX
npenaparos. [InaHImeT noMeImaT B JAMUHAPHBIH KA U KIETKH KyJbTHBUPYIOT B TEUSHHE 3
CYT. 3aTeM U3 JIYHOK yAJISIOT KUAKOE copep:kumoe, BHOCAT 1o 100 M1 nmosHo# cpeas! u mo 20
vk DTC, nepeMeInBarOT B HACaKe MUIMETKH U MHKYOUPYIOT 3,5 yaca B JaMUHApHOM LIKady B
TEMHOTe, mocje 4vero Ha crektpodoromerpe Sunrise (Tecan) H3MEPSIFOT OTHOCHUTEBHYIO
ONTHUYECKYIO TJIOTHOCTh PACTBOPA B KaXAO0M JyHKE PpH 492 HM OTHOCUTENIBHO €r0 MOTJIOMEeHUS
npu ayrHe BOJHbI cpaBHeHUs 620 HM. [{lutoTokcnynocts CCS50 pacCYUTHIBAIOT MO CTAHAAPTHON
meromuke: Terry L. Riss and Richard A. Moravec «Use of multiple assay endpoints to
investigate the effects of incubation time, dose of toxin, and plating density in cellbased
cytotoxicity assays». ASSAY and Drug Development Technologies Volume 2, Number 1, 2004
p.51-62.

Hccnenosanue in vitro mpOTUBOBUPYCHOIO AEHCTBUS HECUMMETPUUYHBIX MPOU3BOJIHBIX
rOCCHUIIOJIa Ha LITaMMax BUpyca rpumnna A.

CIHUCOK COKPALIEHUM:

TLIJI50 - TkaneBasi HUTONATOreHHAs! 1034, BhI3bIBatOIIasi TuOenb S0% KIIeTOK MOHOCIOS

I - uuTonaTudeckoe AeHCTBUE

TK50 - Tokcuveckas no3a npenaparta, Bbi3biBaroias ruoens 50% KIeToK MOHOCIIOs

OK50 - apdpexruBHas nosza npemnapara, npu KOTOPor BbukuBaeT 50% KIETOK MOHOCIOS
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Meronuka

K xnerkam MDCK, pocTturiimM MOHOCHOSIT Ha 96-JyHOUHBIX KYJBTYpPajbHBIX
IUTAHIIeTax, AO0aBISIM HCCIEeNyeMble IpernapaTtbl B CepUHHBIX pa3BeneHusix. Ilocme 3toro
KJIETKH 3apakanu BupycoMm rpunma B goze 10TL/IS50/nynky. [nsa onpenenenus TKS0 knerku ¢
TEMH SK€ KOHLEHTPALSIMU IIpenapaToB 3apaxeHbl He Obuid. HMHuuupoBaHHBIE KIETKH
UHKyOupoBanu B TedeHue 48 vacos, npu 3ToM B koHTpose LIITJ] nocruraer 100%. ITocne atoro
KJIETKH OKpaumBanu kpacureieM MT3, onTudeckyr IUIOTHOCTb CUMTBIBAIM HA IJIAHLIETHOM
punepe. Tounbie 3HaueHnss TK50 u K50 Obutn onpeneneHbl myTeM MOCTPOSHHs HETMHEHHON
perpeccur  JaHHBIX. XWUMHOTEPANEBTHUECKUI HWHAEKC pacCUUThIBAIM 1O  (opmyJe
XTHU=TKS50/9K50.

Tabnuua 2
XTHU TKS50 cp, mr/mi 3KS50 cp, mr/min
I"occumon 3,24 0,0040 0,0012
I 4,75 0,0038 0,0008
I 29,36 0,0055 0,0002
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®OPMYVYJIA H30BPETEHUA

1. Coequnenue obmeit popmynsr I:

II

UX TayToMepHbIe GOpMbI, papMalleBTUYECKH TIPUEMIIEMbIE COJIH 1 COJIbBATHI,

rae:

R; mpencrasisier codoii: C(O)H, C=N-Rg, C=N-NH-Rg, C=N-NH-C(O)Rg;

rne Rg mpencrasmsier coboii: H, nuneiinbie u passersieHHbie C-Cyy aNKub,
coneprkaiine 3amecturenu B kosmdecTBe oT O mo 10; nuHeliHble u pasBeTBieHHblE C)-Coo
ankeHWIbl U C,-Cy aJKUHWIBI C KOJUYECTBOM ABOWHBIX M (WMJIM) TPOHHBIX CBsizeit ot 1 1o 9,
coaep:xamue 3amecturenu B koaudectBe OT O go 10; He3aMelleHHbIE U 3aMELIECHHbIE
LUKJINYECKHE CHCTEMBbl C YUCJIOM aTOMOB B LMKJE OT 3 10 20, copepskalue 3aMeCTUTENU B
konudectBe OoT O no 10, komuuecTBOM ABOMHBIX M (WJM) TPOHHBIX cBsizet oT O mo 10 u
kosuecTBoM rerepoaromoB (N, S, O) ot 0 no 10; He3aMmelleHHbIE U 3aMEIIEHHbIE APUIIBI C
3aMEeCTUTENSIMU B KoJindecTBe OT O 110 5, HE3aMeIleHHbIC U 3aMEIIeHHbIE TeTEPOAPOMATHIECKUE
COEMHEHUsI C YHCJIOM aTOMOB B LIUKJIE OT 3 10 12 u kommdyecTBoM rerepoatomoB (N, S, O) ot 1
no 6, coaep:kaliue 3aMecTuTesnu B kouudectBe OoT O g0 10; HACBhIIIEHHBbIE, HEHACBILIEHHbIE U
(wn) apoMaTUYeCKHe TMOJUIUKINYECKUe CUCTEMBI, COAep Kaiue OT 2 0 5 IUKJIOB C YHCIOM
aTOMOB B IIUKJIE OT 3 10 8, KOJIWYECTBOM ABOWHBIX M (MJIM) TPOHHBIX cBsizer or 0 mo 10 u
kosaecTBoM rerepoatomos (N, S, O) ot 0 o 10 u 3amectutenu B koamuecTse ot 0 10 20;

Rs, R3, Ry, R3a, Ry, Ry, HE3aBUCHMO nipencrasisitot codoit Rg i C(O)Rg;

Rs u Rs, He3aBucumo npencrasisitoT codoit H nmn N=N-Ry;

rne Ry mpencrasisier coOoit: He3aMeleHHbIE U 3aMELICHHBIC apUJIbl ¢ 3aMECTUTENISIMUA B
kojimdaecTBe OoT 0 70 S5, HE3aMEIEeHHbIE U 3aMEIICHHbIC TeTepPOapOMATHUECKUE COEIUHEHHS C
YHICJIOM aTOMOB B IHKie OT 3 1mo 12 u xommuectBoM rerepoaromoB (N, S, O) or 1 mo 6,
comepkaliie 3amecTurenu B konudectse oT 0 no 10; HachleHHBIE, HEHACHILIEHHbIE U (W)

ApOMATHUYECCKUEC MMOJTUIHUKIINYCCKHUE CUCTEMbBI, COACPIKAIIUE OT 2 a0 5 MUKJIOB C YHUCJIOM aTOMOB
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B mukyie oT 3 no 8 u kommuectBoM rerepoatomoB (N, S, O) or 0 go 10 u 3amectuTenu B
konudectee oT 0 1o 20;

R4, R4a, R 1 Rg, HE3aBUCHMO Tipencrasisitor codoit H, munHeiinble u pa3sersieHHbie C-
C10 aKuUJIbI,

rae 3amectutenu npencrasisitoT coboii H, F, Cl, Br, I, NO,, CN, SOs;H, SOsM, SO,Cl,
CF;, CCl3, CBr3, CI;, C(O)H, COOH, COOM, C(O)Cl, C(O)Br, C(O)I, Rg, COORs, C(O)Rg,
OH, ORg, OC(O)Rg, OC(O)NRgRjs, OSO:Rs, NH;, NRgRjo, N*(RgRigR;;), NR3C(O)Rj,
NRgSO;R 19, NRsC(O)NRgR 1, SRg, S(O)Rs, SO,Rs, CH=NRg;

rne Rio, Ry; He3aBucuMO mpencrasisitoT coboii: H; nunelinbie u passerBieHHbie Ci-Co
aJIKWJIbIL, COMEpIKale 3aMecTuTeNu B koanuecTse oT 0 no 10; nunelinble u pa3BeTBieHHbIEe Co-
Cyo ankermibl 1 Cy-Co aTKUHUIIBI C KOJIUYECTBOM JIBOMHBIX U (MJTH) TPOMHBIX CBsi3eli oT 1 10 9,
coaepkamue 3amecturenu B komuuectBe oT O go 10, He3amenleHHblE W 3aMELICHHbIE
LUKJINYECKHE CUCTEMBl C YHUCJIOM aTOMOB B LMKJE OT 3 0 20, copep:Kaliue 3aMeCTUTENIH B
kommaectBe or O no 10, xomuuecTBOM ABOHHBIX M (WIM) TPOHHBIX cBsizel oTr O mo 10 u
kosmuectTBoM rerepoaromMoB (N, S, O) or 0 no 10; He3aMmelleHHBbIE U 3aMEIIEHHbIE APHIIBI C
3aMECTUTENISIMUA B KOJM4YecTBe OT O 10 5, HE3aMelIeHHbIE U 3aMELEHHbIE TeTEPOapOMaTHIECKUE
COEAMHEHUsSI C YHUCJIOM aTOMOB B LIUKJIe OT 3 10 12 u komudyectBoM rerepoatomoB (N, S, O) ot 1
no 6, copepxkamue 3aMmectuTenu B konndectBe OT O 10 10; HachIlEHHbIC, HEHACBIIEHHBIE U
(wn) apoMaTHYeCKHe TOJUIUKINYECKUe CUCTEMBI, COAep Kaiue OT 2 0 5 IUKJIOB C YHCIOM
aTOMOB B IIUKJIE OT 3 10 8, KOJIWYECTBOM ABOWHBIX M (MiM) TPOHHBIX cBszel or 0 mo 10 u
kosrmuecTBoM rerepoatoMos (N, S, O) ot 0 no 10 u 3amecturenu B komudectse ot 0 110 20;

rne M npexacrasinsier coboii Li, Na, K, Cs, Rb.

2. CoenuHeHue, UMeroLIee CTPYKTYpy, peacTaBieHHyo B Tabnune 1:

Tabmuna 1

OH
PSVSY

I HO OH I
OQ

HO

povoeH
111 HO o v
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LIX LX

LXI LXII

3. Cnoco® nony4enus: coenuHenwst odmeli popmyisl (I) mo m. 1, BKIFOYAOIMUN CTaIUu:

-00pabOTKH MPOU3BOAHOTO TOCCUIIONA, HEOOS3aTeNbHO B (JOPME €ro COJbBAaTa, BOIHBIM
PacTBOPOM 'HIPOKCHIA IIEJIOYHOTO H/UJIH HIEIOYHO3EMETbHOTO METaIIA;

- 00paloTKM  TONY4YEHHOH  pEakIMOHHOH  CMeCH  OpPraHWYeCKUMH  W/WIN
HeopraHnudeckumu kucjoramu ao pH=0,1-10, npeanoururensHo 3-5;

-BBIACTICHHUS U OYHCTKU TOJYYEHHOTO MPOAYKTA;

- W, B Cllydae HEOOXOIMMOCTH, TOCIEAVIOUYI0 00pabOTKy MOJYYEeHHOTO MPOAYKTA
PEAKIMOHHBIM AareHTOM, KOTODPBI BBIOMPAIOT W3 TPYIIBL, CoAepKaliei: amudarudeckue,
apOMaTUYECKHUE WM TeTepoapOMAaTHYECKHe aMHHBI, AJKWIMPYIOIINE areHThl, alUIHPYIOLIHe
areHTbl, COJIM AUA30HUS, U

- BBIJIEJICHHE U OUUCTKY LIEJIEBOTO MPOAYKTA.

4. Cnoco0 mo m.3, rae MpPOU3BONHOE TOCCUIIONA MPEACTaBIsieT COOOW TOCCHIIOIN,
T'OCCHUIIONIYKCYCHYIO KHUCJIOTY, METHIIOBBIE 3()UPBI TOCCUTIONA.

5. Cnoco6 mo m3 wmm 4, rme NpoOM3BOAHOE Troccunosia 00pabaThIBAIOT BOJHBIM
PacTBOPOM I'MIPOKCHAA KAJIHsl UM HATPUS.

6. Crnocob mo mobomy U3 M.1.3-5, rae KOHIEHTpAIMs BOJHOTO PacTBOpa THAPOKCHIA
IEJIOYHOTO W/MUJTH LIEJIOYHO3eMETBHOr0 MeTaia cocrapisieT 0,1-50 mMac. %, mpeanoyYTUTENbHO
10-30 mac.%.

7. Cnocob mo nmobomy u3 m.im.3-6, rae o0padoTky anupaTu4ecKuMH, apoOMaTHUYECKUMU
WIA TeTepoapoOMaTUYECKIMU aMHUHAMH TPOBOAST B PACTBOPUTENE, TAKOM KaK H3OMPOIAHOI,
OUSTUIOBBIN 3(Hp, TUOKCAH UK TeTparuapodypaH.

8. Criocob mo modomy u3 1.1.3-6, r7ie B KaUeCTBE AKUIMPYIOLINX ar€HTOB HCIIOJIb3YIOT
apoMaTUYeCcKue MM anu(paTHUECKHe TaJOreHIIPON3BOAHbIE MIIN AJKHIICYIb(aTsl U1 00paboTKy
NPOBOISAT B NPUCYTCTBHUH OPraHUYECKMX W/WJIM HEOPraHMYECKUX OCHOBAHWH, TaKUX Kak
KapOOHAT L€3Usl, STUJIAT HATPHS, TPET-OyTHNIAT Kajius, TPUATHIAMHUH WM THAPHI HATPUs, B
pacTBOpPUTENE, TAKOM KaK M30MPOIAHOI, TU3TUIIOBBINA 3 up Min TeTparuapodypas.

9. Cnocob no mobomy u3 m.1m.3-6, rae B Ka4eCTBE alUIMPYIOLIEr0 areHra MUCIONb3YIOT
KapOOHOBBbIE KHCJIOTHI WJIHM TaJIOT€HAHTHIPHUIbI, HIH 0O0pabOTKy NPOBOIST B IMPHCYTCTBUH
OPTaHUYECKUX M HEOPraHWYEeCKHX OCHOBAHMH, TaKMX Kak KapOoHAT Kanus, KapOOHAT Ie3us,

MCTUJIAT HATPUsl, STUJIAT HATPUsI, TpeT-6YTI/I.]'IaT KaJyus, TpUSTUIAMUH, JUU3OMPOINUTIAMUH WA
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TMOPUI HATpHs, HEOOsA3aTeNbHO B MPHUCYTCTBUU pPEAreHTOB COYETAHUs, TaKUX Kak
kapOorunauumunazon, ALK B pactBopurene, TakoM Kak xjopodopMm, TerparuapodypaH HUiIH
JTUOKCaH.

10. Cnocob mo mrobomy u3 mm.3-6, rae oOpaOOTKy COJISIMH AUA30HUS TPOBOISAT B
BOJIHOM Cpezie W/WIM pacTBOPHUTENE, TAKOM KaK 3TaHOJ MJIN TU3TUIIOBBIM up.

11. Cnocob nonyuenus coequnenust ooett popmysl (1) mo m.1, BKIFOUAOIIKN CTAIHUH:

-00paboTKN MPOU3BOAHOIO IOCCUIONA, HEOOs3aTeIbHO B (hopMe ero conbBaTa, BOIHBIM
PacTBOPOM MMIAPOKCH/A IIEJIOYHOTO H/UJIH LIEIOYHO3EMETbHOTO METaIIA;

- 00paloTKM  TOJNY4YEeHHOH  pEakIMOHHOH  CMeCH  OpPraHMYeCKMMH  W/WIn
Heopranudeckumu kucijoramu no pH=0,1-10, npengnoururensHo 3-5;

- BBIJICJICHUS] M| OUUCTKH TOTy4YE€HHOTO POAYKTA;

- mocienyroomeii oO0pabOTKM TMONYyYEeHHOrO TPONYKTa TMEPEeKHUChI0 BOAOpPOdA B
koHneHtpanuu 0,1-99,8% B opraHUYecKUX W/UIF HEOPraHUYECKUX KUCJIOTaX, UITH

- mocnenyomeil o0paboTKU MONIYYEHHOTO MPOAYKTa COCOMHEHUSMH TPEXBAJIEHTHOTO
JKenesa B TNPUCYTCTBHHM  OPraHMYECKOrO  PAcTBOPHUTENS W/HMIM  OPraHWYECKOH  Win
HEOPraHUYECKOU KUCIIOTHI,

- BBIJICJICHUS] 1 OUMCTKH MOJyYEHHOTO MPOAYKTA; U

- B Cllydae HEOOXOAMMOCTH, TMOCIEAYIOIMYD OOpaOOTKy MOJYYeHHOTO MPOAYKTa
PEaKLMOHHBIM AareHTOM, KOTOpPBI BBIOMPAIOT W3 TPYIIBL, CoAepkaliei: amudarudeckue,
apOMaTUYECKHUE WUJIM TeTepOapOMaTHYECKHUEe aMUHbBI, aIKUIMPYIOIINE areHThl U alIMPYIOLIHNe
areHThl; U

- BBIJIEJICHHUE U OYUCTKY LIEJIEBOTO MPOAYKTA.

12. Cnoco6 mo m.11, rae mpoOW3BOAHOE TOCCHIIONA MPEACTABISET COOOH TOCCHIOIN,
TOCCUIIOIYKCYCHYIO KHCJIOTY, METHIIOBBIE S(UPBI TOCCUTIONA.

13. Crocod mo m.11 mmm 12, roe mpousBOAHOE TroCCHUIoia O0O0pabaThIBAIOT BOAHBIM
PacTBOPOM TMIAPOKCUAAM KaJIHs WJIN HATPHSI.

14. Cnoco6 no modomy u3 m.m.11-13, rae KOHUEHTpauKs BOAHOTO pacTBOpa THAPOKCUIA
IIEJIOYHOTO W/WJIH IIEIOYHO3eMENbHOro Metaa coctasisier 0,1-50 mac. %, npennoyTuTeapHO
10-30 mac.%.

15. Cnoco6 mo mobomy m3 mm.11-13, rme mepekuch BOXOpPONA HCIONB3YIOT B
koHneHTpanuu 1-30 mac.% u 06paboTKy MPOBOIST B Cpeie YKCYCHOM KHCIIOTHI.

16. Crmocob6 mo mobomy u3 mmll1-13, roe coenuHeHHME TPEXBAJIEHTHOIO SKEe3a
npencrasisier coboit xyopun skenesa (I1I) B TBRepaoM BHIe UM B BOIHOM pacTBOpe U 00padoTKy
NPOBOJAT B CPEJIe aLleTOHA W/MITH YKCYCHOW KHUCJIOTHI.

17. Cmoco®6 mno mobomy wu3 mn.ll-16, rme oOpaboTky anupaTHuecKumHu,
apOMAaTUYECKUMH WUJIH T'€T€POaAPOMATUIECKUMHU aMUHAMH TPOBOJSIT B PACTBOPHUTENIE, TAKOM KaK
W30TPOIIAHOJ, AUITHIIOBBIN 3(QUp, AUOKCAH UIIH TETParuapodypaH.

18. Cnmoco6 mo mobomy m3 mm.11-16, rme B kadecTBe AaJKIIMPYIOIIUX AareHTOB
UCTIONB3YIOT apOMaTUYeCKHe MITH ann(paTHIECKUe TaJOreHIIPON3BOAHBIE WIIH AJKHICYIb(ATh U

00paboOTKy MPOBOIST B MPUCYTCTBHH OPTraHMUYECKUX U HEOPraHWYECKHX OCHOBAHHUH, TAKHX Kak
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KapOOHAT L€3Usl, STUJIAT HATPHs, TPET-OyTHNAT Kaius, TPUATHIAMHUH WM THAPHI HATPUs, B
pacTBOpUTENE, TAKOM KaK M30IPOIAHOJ, TU3TUIIOBBINA 3Qup Win TeTparuapodypa.

19. Cnoco® mo mobomy u3 mm.ll-16, rme B KauecTBe auUMJIMPYIOLIETO areHra
UCTIONB3YIOT KapOOHOBBIE KHCIIOTHI W/HMIIN TajOT€HAHTMAPUIBI, MM OOpabOTKy NPOBOAST B
NPUCYTCTBUM OpPTaHMYECKUX W HEOPraHWYeCKMX OCHOBAHMI, TAKUX KakK KapOOHAT Kajws,
KapOOHAT Le3Ws, MEeTHWJIAT HATpHs, JTWIAT HATpUs, TPeT-OyTUIAT Kaius, TPHITHIAMMUH,
AMM3OTPONIIAMUH WM THAPUI HATPUS, HEOOS3aTENbHO B MPHCYTCTBUU PEAreHTOB COYETAHMUS,
Takux Kak kapOonwnmuumunason, JIK B pacTBopurene, TakoM Kak XJjopodopm,
TeTparuapopypaH Wi JHOKCAH.

20. TIpoTUBOBUPYCHOE CPEACTBO, MPEACTaBIIAONIEee cOO0H coenuHerne ooduiel GopMyJibl
(1) mmm (I1) mo .1 mm coepuHeHue 1o 1m.2.

21. IIporuBoBUpycHOE cpenctro 1o .20, 3peKTHBHOE B OTHOLIEHUH BUPYCOB I'PUIIIIA,

repneca, renarura, BUY.
ITo noBepenHocTn
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