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IMPOU3BOAHBIE BUCAMU 0B JUKAPBOHOBBIX KHCJIOT,
NX IIPUMEHEHHUE, ®APMAIEBTUYECKASA KOMITO3UIIUSA
HA UX OCHOBE, CIIOCOBbI UX ITIOJTYYEHHWSA
U300peTenue OTHOCHTCA K HOBBIM OHOJOIMYECKM AKTHBHBIM COENWHEHHAM,
NPOU3BOAHEIM OMCaMHAOB IOUKApOOHOBBIX KHCJIOT HIH HX (apMaleBTHYECKH
IPHEMIIEMBIM COJISIM, OOJIQIalOMIUM CITOCOOHOCTBIO K KOMIUIEKCOOOPAa30BaHHIO HIIH
X€NaTUPOBAHUIO HOHOB METAJIIOB, & TAKXKE UX NPUMEHEHHIO B KAYECTBE CPEACTBA IS
NPOQUIAKTHKA W/WIM JICUYCHUS CEPIEYHOCOCYAMCTBIX, BUPYCHBIX, OHKOJIOIMYECKHUX,
HelponereHepaTHBHBIX, BOCIIATHTENEHBIX 3a00IeBaHu, TuabeTa, repOHTOIOTHYECKUX
3abonepanuii, 3a00neBaHu, BBHI3BIBAEMBIX TOKCHMHAMH MHKPOOPTaHM3MOB, a TaKXke
aJIKOTO/IM3Ma, QIKOTOJIBHOIO IMppo3a IIeYeHM, aHEeMHuH, mo3dHed mopdupuy,
OTpPaBJICHUH COIMH NEPEXOMAHBIX METAILIOB,

YpoBeHE TEXHUKH

MOHBI METAIUIOB MTPAOT BAXHYIO POib KaK B HOPMalIbHOM (YHKIMOHHPOBAHHUH
KIIETOK ¥ BCEro OPraHu3Ma, TaK ¥ B Pa3BUTHH [1aTOJIOTHH.

VI3BECTHEI JIEKAPCTBEHHBIE NPENaparsl, KOTOPhIE OCYIIECTBIAIOT CBOE ACHCTBHE
6naromaps criocOGHOCTH XEIATUPOBATh HOHBEI METAILIOB. B CBs3M ¢ 3TUM B HacTosllEce
BpEMs BeJeTCs [IOMCK HETOKCHYHBIX COeNUHEHHUH, CrIOCOOHBIX BBHICOKO3()(EKTUBHO U
CEeNIEKTUBHO XEeNAaTHPOBaTh HMOHBI METAJIOB W IPUTOTHBIX IIg OMOMETUIIMHCKOTO
NpUMEHEHUS.

CoelMHEHHA C XeaTUpYIoUleld CIIOCOOHOCTHIO OOHApYXEHB! Cpely PasHYHBIX
KJIacCoB  COCOMHEHHH MOHO- H  JUTOJOB, OUCYIBQHIOB, a30COEIUHECHMH,
HUTPO30apOMATHYECKUX COCTUHEHHMH, [IPOM3BOAHBIX NMOJMAMHUHOKaPOOHOBEIX KHCIIOT,
THOCeMUKapOa3oHa, MUPUAOKCAIb H30HHKOTHHOUNTHIPA30Ha, XHHO/IMHA, alaMaHTaHa,
nuporamiona, (eHaHTponHHa, THonupodocharoB u Apyrux. Kpome ToOro, oHM
OTMEYEHBI U CPEAH NPOUNX NIPHPOJHBIX COCIUHEHHH, TaKUX KaK, HAallpUMep, KapHO3HH,
butun, mextuH. HanGonpiuuit WHTEpEC IPEACTaBISAIOT COEAUHEHMS, HMEIOLIHE
HECKOJBKO (DYHKITHOHANBHBIX IPYINI, CIIOCOOHBIE BBICTYNIaTh B pPONX JOHOPOB
3NEKTPOHOB NpH KOMILIEKCOOOpa3oBaHHU. B cBA3M C 3TUM Takue COEAMHEHHS MOTYT
npeacTasiaTh co0oiM nuraHmbl, crneuuUyYecKw B3aHMOAEHCTBYIOIIHE C HOHAMH
METaJIJIa UIIU TPYIIIEl METANIOB.

H.IHpOKO M3BCCTHBIMH B  HACTOAIIEEC BpPEMA KOMHJ’IeKCOO6paBOBaTeJIS[MI/I



WO 2014/168523 PCT/RU2014/000265

10

15

20

25

30

SBJAIOTCA ITPOM3BOJAHBIE MOIHMAMHHOKApPOOHOBLIX KHCNOT (Hampumep, JHTA), D-
IEHUIWIAMHH, TOMUIMKIMYECKHE KPUNITAHABI, KOTOPBIC YCHEIIHO NPUMEHSIOTCS [IPU
OTpaBIEHUH TKEJIBIMH META/UIaMH. B kadecTBe Xenatopa ’keje3a MpPH HEKOTOPBIX
KeNe30M30bITOYHEIX COCTOSHUAX U TeMAaTOXPOMAaTo3e HCHOMB3yeTcs nedeppoKCcaMuH.,
[ToMHMO 3TOrO, BO3MOXKHO IPUMEHEHUE XEIaTOPOB MPH MATOJOIUX, CBA3aHHEIX ¢ Ca-
HU30BITOYHBIME COCTOSSHHSAMM, HampHMeEp, [PU apTpo3ax, aTepocKIIepo3e, TOYeYHO-
KaMeHHOU Gone3nu. M3BecTHO Taike, YTO XenaToTepamnus HPENITCTBYET OTIOKEHHIO
XOJeCTepyHA W BOCCTAHABIMBAET €ro YpOBEHH B KPOBH, IIOHHIKAET KpPOBSHOE
JIaBJIeHHE, [03BONIAET H30eXaTh AHTHOIUIACTHKM, IIONABNISAET HEXENATeIbHBIE
noGounble 3)(PEeKTHl HEKOTOPHIX CEPACYHBIX IIperapaTroB, YAAJSeT KaJdbluil MH3
XOJIECTEPUHOBBIX OJSIIIEK, pacTBOpseT TPOMObI W BOCCTAHABIMBAET OJIACTHYHOCTH
KPOBEHOCHBIX COCYAOB, HOPMaIM3UpyeT AapuIMHIO, IPENITCTBYET CTapeHHIO,
BOCCTAHABIMBAET CHJIy CepASYHOM MBIUIB W ynyumaer GYHKUMH cepAna,
YBEJIWYMBACT BHYTPUKJICTOUHOE COICPIKAHHME KallHd, pEryaupyeT MHUHEpaIbHBIHR
oOMeH, moJie3Ha MIpH JedeHnH 00jIe3HH AnbUreliMepa, IPENATCTBYET BOZHHKHOBEHHIO
paKa, yIydlliaeT naMsTh U IPOSBISET MHOXECTBO APYTHX NOJOKHUTENBHBIX 3 (HEeKTOB.
OnHAKO CHUIIBHEIE XEJIaTOPEI, IPHMEHIEMEIE B HACTOAIIEE BpeMs B XeIaTOTepaniy, Kak
NpaBuio, 06NagaloT TOKCHYECKHM JeHCTBHEM, KOTOPOE IIPOSBISLETCS, B OCHOBHOM, B
MOBPEXAECHHA CIM3UCTOM 00ONIOUKH TOHKOH KHIIKK M HapyINeHHH GYHKIUH nodek. B
HEKOTOPBEIX Cly4asx Mpd OBICTPOM BBEAEHHH OOJBUIMX KONHYECTB H3BECTHBIX
XEJaTopOB BO3MOXKHO Hapyle€HHe BO30yIUMOCTH MBI H CBEPTHIBAEMOCTH KPOBH.
KpoMe TOro, CWibHBIE X€NaTOphl MOTYT B3aMMOREHCTBOBATb C  ITOJE3HBIMH
onoanementami (Na, K, Ca, Mg, Ca), a Takske MOryT U3MEHSTh aKTHBHOCTD >KH3HEHHO
pakuerx  MmeramiopepmentoB  [3enenun K.H. "Komnnexconsr B Memunune",
Copocoeckuit O6pazoBarensubii XKypnai, 2001, 1.7, Ne 1, c1p.45-50].

B cBs3u ¢ 3TUM [POBOIOUTCH AKTHBHBIA ITOUCK HOBBIX BBICOKO3(dEKTHBHBIX
XeNaTopoB C XeNATHPYIOMEH CcrnocOGHOCTBIO, AOCTAaTOYHOH M OCYIIECTBICHUS
Guonoruyeckoro 3¢ dekra in vivo, MHIIEHHBIX N0604HBIX 3G dEKTOB.

Oco0eHHO aKTyajbHA uAesd IPHMEHEHHs XeJaToTepanmud B CIy4yae BHPYCHBIX
3a0onesanuil, Takux kaxk BY, nanunnoma yenoseka, repnec, renatur C 1 gpyrue.

[lepcniekTHBHONH MHINEHBIO UL 3TOrO IIPEACTABISETCA ITMHK-CBA3BIBAOLIHNE

Y4aCTKH B CTPYKTYpPE BUPYCHBIX OENKOB - TaK Ha3bIBAEMBIC KIIHHKOBBIE MTANBLEIY.

-
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B HacToAmee BpeMA BRIABIECHO HECKOJIBKO COEAMHEHHMH, BO3HEHCTBYOLIMX Ha
«I{MHKOBBIE TTANBIBI» BaXKHBIX OETKOB THX BUPYCOB.

B cratee Andreas J.K., Boorganic & Medicinal chemistry, 2003, v.11, p.4599-
4613, onmucaHo NpoHU3BOAHOE alaMaHTaHa, UMEIOIee TPHBHAIBHOE Ha3BaHUe OaHAHHH,
KOTOpOE SABIIAETCS XE€NaTopoM HOHOB LiMHKA. lIpeamonaraercs, 4To OHO XMMHYECKH
NOAXOOUT Ais ypaneHus munka u3 6enxka NCp7 BUY. Mmeromnee yxasaHHbIM BbILIE
MeXaHU3M JeHCTBHS a3anpou3BOAHOE - asagukapOonamup Haxomutcs B I/II cramum
KJIMHUYECKHX HCIBbITaHUH npoTus nporpeccupyrowmero CIIMa.

B cratee Rice W.G., Schaeffer C.A., Harten B., Nature, 1993, v.4, p.473-475,
pacKphIT 3-HUTpO300eH3aMuI, KOTOopbii ynanser umuHK u3 NCp7 OGenmka BUY,
UHrubupys pemmukanuio B u ero maroreHHoCTS in vitro # in vivo.

B kauecTBe MHIICHU JIEKAPCTBEHHBIX CPEINCTB ObUT BHIOPAH TakXKe y4acTOK THUIA
«IMHKOBBIN manen» Oenka E6 BHpyca NamuUIOMBI 4Y€IOBEKA. JTOT BUPYC SIBIAETCS
BO3MOYXHBIM [TOCPETHHKOM B 3THOJIOTHH IIEPBHKANBHOH KapLIMHOMEL.

B cratee Beerheide W., Bernard H.-U., Tan Y.-J., Ganesan A.J., National Cancer
Institute, 1999, v.91, Ne 14, 1211-1220, omucaHbl HCITBITAaHU in Vitro a3acoeIHHEHHIH,
IUCYTB(GUAHBIX 1 HUTPO30apOMAaTUYECKHX MPOU3BOIHEIX. [TokazaHo, 4TO COeXMHEHUS
tuna 4,4'-muTHoguMopdoNMHa IPOBONMUPYIOT BLICBOOOXKIECHHE HOHOB LUHKA. B
pe3ynpTaTe HaOmOZaTd M3MEHEHUE CTPYKTYpPHI BHpPYCHOro Oeika M HapyIIEHHE €ro
byHKUMH, cBA3aHHBIX C OHONOrMEH M MATONOTHEH BHpYyCa NANMUIUIOMBl YEIOBEKA.
OnHAaKo KIMHHYECKHE HCIBLITAHUS NAHHBIX COCAUHEHHH B 3TOM OTHOIICHHMH elle He
3aKOHYEHB, W 00 HX 3(QQPEKTHBHOCTM MOXHO CYIUTh TOJBKO HA OCHOBAaHHMH
HCCIeNOBaHuH in vitro.

Vka3zaHHble BBIIE COCOHHEHHS pAacCMaTPHBAIOTCS KaK MEPCIIEKTHBHBIE IS
Pa3BUTUA JIeKAPCTBCHHBIX CpEICIB NPOTHUB LEPBUKAIBHOIO paka, OCTPOKOHEUHBIX
KOHIWIOM M JIATEHTHBIX IalHIIOMaBHUPYCHBIX MHGQEKUHIH IOMOBBIX OpraHoB. Bupyc
rematuta C  OpHHAANEXHT K 4UCIy Haubojee IIMPOKO pacnpOCTpaHEHHBIX
yestopedeckux naroreHoB. CoBpeMeHHast Tepanus rernatura C OCHOBaHa IMPaKTHYECKH
HCKJIIOUMTENBHO HA HCIONB30BAaHHM HHTeppEepOHa, a Takke ero KOMOWHAUMU ¢
HYKJICO3HAHLIM aHantorom - pubasupuroM [Kosnos M.B., IToasxos K.M., Heanos
A.B., Buoxumus, 2006, T.71, Ne 9, ctp. 1253-12594]. Cnenyer OTMETUTH HEBBICOKYIO

9¢PeXTHBHOCTE TaKOH TEPAITHH.
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Yro KacaeTcs pa3BHTHS TEpaNeBTUYECKHX AreHTOB IIPOTHUB BHpyca remnatvra C,
TO OoAHOW H3 MulleHeil aBnsercs NS3-cepuHOBas NpoTeHHa3a, B MNOLNECPKAHUH
CTaOMJIBHOCTH CTPYKTYPBI KOTOPOH BaXKHYIO POJIb MIpaeT LMHKOBBIH ydyacTok [Andrea
Urbani, Renzo Bazzo, Maria Chiara Nardi, Daniel Oscar Cicero, Raffacle De
Francesco, J. Biol. Chem, 1998, v.273, Ne 30, p. 18760-18769]. Murubuposanue uau
HU3MEHEHHE €€ AaKTHMBHOCTH @yTeM IPHMEHEHMS COCJAWHEHMH, CIOCOOHBIX K
H3BJICYEHHIO IHHKA, B HEKOTOPBIX JIMTEPATYPHBIX HCTOYHUKAX OIIEHEHO B KaudeCTBe
MHoOroo0earomeif cTpaTeriy yrnpaBieHUs 00JI€3HbIO, BEI3BAHHOM BHPYCOM IeIaTuTa
C.

B cratee Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J.
Virology, 2006, v. 80, Ne 15, p. 7450-7458, onucano, uro MetajnoxenaTopsl (O[TA u
1,10-peHanTponnn) Opuid 3P QEKTUBHEIMM HMHTMOMTOpPaMH NpPOTEa3bl, OLECHEHHBIMH
oTHocuTensHo NS2/3 aBropacuterienus. MiMeroTcs Takxke CBEICHUS O ToM, 4uto 1,10-
(beHaHTPONIUH IefiCTBOBAT B 3TOM CIIy4ae MMEHHO 4Yepe3 XeJIaTHPOBAHHE IIHHKA.

B craree Sperandio D., Gangloff A.R., Litvak J. Goldsmith R., Bioorg. Med.
Chem. Lett,, 2002, v.12, Ne 21, 3129-3133, onmcaH CKpHHHUHT TpYUIHI
O1cOEH3UMHUIA30MI0B C LENBIO IIOUCKA HHTHOUTOPOB CEpUHOBOM mpoTeasdsl NS3/NS4A
Bupyca remaruta C, KOTOpPBIA Takke NpPHUBENT K MIACHTH(HKAIHH COOTBETCTBYIOLIETO
MOUIHOTO Zn* -3aBHCHMOTO MHIHOHTOPA.

[Ipu paspaboTke HOBBIX MNOOXOZOB K Tepanuu rematura C  apyroit
MPUBJICKATENbHONH MuIeHbt0 MoOXHO Ha3BaTh PHK-3aBucumyro PHK-nmomamepasy
Bupyca remarura C (BUpycHBIH 6enoxk NS5B), uMeromuit B cBoel CTpYKType IHHK-
ces3pBarommmit yuactox [Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M.
Rice, J. Virology, 2006, v. 80, Ne 15, p. 7450-7458].

H3zsecTHrIe B HacTosmee BpeMs uHru6utopsl PHK-3aBucumoit PHK nonumepaser
Bupyca rematuta C MOXHO YCIOBHO pa3leNHTh Ha JBa OCHOBHBIX Kiacca:
MPOU3BOAHBIC HYKJICO3HIOB M HEHYKJICO3UIHBIE MHTMOMTOPHI pAa3iUYHON IIPUPOIBI
[Maria Bretner, Acta biochemica polonica, 2005, v.52, Ne 1, p. 57-70]. Kpome Toro,
o0HapyxeHO HMHrHOHpOBaHHE aKTHBHOCTH JMAaHHOro ¢epMeHTa NpPOU3BOAHBIMH
nuporajutona. [IpuMedyaTensHO, 4YTO MEXaHU3M HHIMOHPOBAaHHUSA IMPOU3BOIHBIMH
MUpOrajUioNa, Kak I[0JlaraloT, 3aKiiovyaeTcd B XeTaTHPOBAaHHUM KaTHOHOB MarHus,

NMPHHAMAIOUIHX YHAaCTHE B KAQTAJIMTHYCCKOM aKTC HA CTAIHH NEPCHOCA (bOC(bOpHJII:HOFO
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octarka [Koznos M.B., [Tonskos K.M., UBanos A.B., buoxumus, 2006, 1.71, Ne 9, ctp.
1253-12594].

3aloneBanus, BBHI3BIBAEMBIE IeplecBHPYCaMH, LIMPOKO paclpoOCTpaHeHHl. Tak,
H3BECTHO HECKOJIBKO YEJIOBEUECKHX TEPHECBHPYCOB - BHPYC MpPOCTOro repreca 1 u 2
(HSV-1 u HSV-2), umuromeranosupyc (CMV), BHpyc BeTpsSHOH OCHEI, BHPYC
Oniureiina-bappa. JleCTpyKTHBHBIE HEHCTBHA, KOTOPHIE NMPU 3TOM OKa3bIBAIOTCA Ha
LIEHTPANBHYIO HEPBHYIO CHCTEMY, BBI3BIBAIOT Takue 3a00sieBaHUA, KaK SHUEDATUT U
MEHUHTHT., MOXHO OTMETUTH MHTEPEC K HCCJIEIOBAHHSIM BIMSHUS XETaTUPYIOLIHX
LUMHK COENMHEHUH, HanpuMep, MAUSTUICHTPHAMHHIECHTAYKCYCHOM KHCIIOTEL, Ha
HHrUOMPOBaHUE peTUIMKALHH YeJ0BEYECKOro nuroMeraioBupyca in vitro [Kanekiyo
M., Itoh N., Mano M., Antiviral Res., 2000, v. 47, p. 207-214].

OmHako CIeayeT OTMETHTh W TOT (akT, 4YTO IepleCBHPYCHl, TaK Xe Kak H
BBIIEYKA3AHHBIE BUPYCHl, HUMEIOT OENKH, CoIepXaulie MOTHB THIA «IIHHKOBBIH
masnel»y. XHMHYECKHE M3MEHEHHS B «IHHKOBOM [ajblie» MOTYT HpPHBOAMTH K
BBICBOGOXKICHHIO [MHKA M H3MEHEHUAM B CTPYKTYPE (PYHKIHOHHPOBAHHS BUPYCHBIX
6enkoB [Yan Chen, Christine M. Livingston, Stacy D. Carrington-Lawrence, J. of
Virology, 2007, v.81, Ne 16, p. 8742-8751].

«|MHKOBBIE NANBLB» MOTYT CIYXXHTh MHINCHBIO MHJIA IpenapaToB HOBOTO
NOKOJEHHS aHTUBHPYCHOTO NEHCTBUA. YK€ BHIABICHO HECKOJIBKO TAKHX COCTUHEHHI,
Onmnako B Hacrosiuiee BpeMs 00 uX d5GGEKTMBHOCTH MOXHO CYIOHWTEH, TOJBKO
OCHOBBIBASICH Ha HCCNIEIOBAHUAX, IIPOBEIEHHBIX in Vitro.

BrumenpuseneHHas nHGOpMaLus IO3BOMSET YTBEPKAATH O BAXKHOH PO HOHOB
METAIOB KaK B HOPMaTIHHOM (QYHKIIMOHHPOBAHUH KJIETOK M BCErO0 OpraHu3Ma, Tak U B
passuTHH natojoruil. CnocoOHOCTh HEKOTOPBIX COSIUHEHHH K XeIaTHPOBaHHIO HOHOB
METAMIOB MOXET CIIYXHTh OCHOBOM JJIS CO3/1aHUsA NIPENapaToB, CIIOCOOHBIX K JICUCHUIO
pasHooGpa3HbIx 3a00neBaHuH, B HACTHOCTH, BUPYCHBIX.

B craree Megan Whitnall, Jonathan Howard, Prem Ponka, “A class of iron
chelators with a wide spectrum of potent antitumor activity that overcomes resistance
to chemotherapeutics”, PNAS, 2006, v. 103, Ne 40, p. 14901-14906, packpsITEI
5>pdeKTUBHEIE  XenaTophl  Kejie3a,  KOTOpBIE  JEMOHCTPHPYIOT  BBICOKYIO
QHTHIPONU(EPATHBHYI0O M  NPOTHBOOIYXOJEBYIO aKTHBHOCTh, CPAaBHUMYIO C

AKTHBHOCTBIO H3BECTHBIX IIHTOCTATHKOB, W INEPCIHEKTHBHBI MO KIHHHYCCKUX
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HCCIIEA0BaHHU,

B cratee Kik K., Szmigiero L., “Dexrazoxane (ICRF-187)- a cardioprotectant
and modulator of some anticancer drugs”, Postepy Hig Med Dosw Online, 2006, v. 60,
p- 584-590, yka3aHo, 4TO HEKOTOpBIE XENIATOPHI ¥eyie3a MOT'YyT OBITH HCIOJIL30BAHEI B
KauecTBE «IIOMOILIHMKOBY» NOpH MPOTHBOPAaKOBOH Tepamuu, Tak Kak obnamaror
KapAHONPOTEKTOPHBIM ASHCTBHEM.

XenaTHpOBAHHE MOHOB MeOW HHTHOHDYET aHTHOT€He3 H YMEHBINAET pPOCT
omyxomu [Yu Yu, Jacky Wong, David B. Loveioy, “Chelatorsat the cancer coalface:
Desferrioxamine to Triapine and Beyond”, Clin. Cancer Res., 2006, v. 12, p. 6876-
6883].

XenaTop UMHKA - KITMOXUHOJ, CBS3BIBAs HOHBI ZN’', BRI3BIBAET alOITO3 PAKOBBIX
kierok uenoseka [Haijun Yu, Yunfeng Zhou, Stuart E. Lind, “Clioquinol targets zinc
to lysosomes in human cancer cells”, Biochem. J., 2009, v. 417, p. 133-139].

B kauecTBe HHHOUTOPOB ANbICTUIAErHAPOreHA3EI XENaTOPhl HCIIONb3YIOTCS AT
neuenus ankoronuama [Shian S.G., Kao Y.R., Wu F.Y., Wu C.W., “Inhibition of
invasion and angiogenesis by zinc-chelating agent disulfiram”, Mol. Pharmacol., 2003,
v. 64(5), p. 1076-84], a TaxKe NpH aTKOTOIBHOM LIUPPO3€E NIEUYEHH, KENE30U30BITOYHOMH
aHeMuH, no3aHei mopdupun koxu [Schroterova L., Kaiserova H., Baliharova V., “The
effect of new lipophilic chelators on the activities of cytosolic reductases and P450
cytochromes involved in the metabolism of antracyclin as antibiotics: studies in vitro”,
Physiol Res., 2004, v. 53(6), p. 683-691].

AKTUBHOCTH HEKOTOPBIX aHTHOKCHAAHTOB 00YCJIOBJICHA XeNaTHPOBAaHHEM HOHOB
nepexomgubix  MetammoB  (Fe, Cu), dYro  CONpOBOXKIAETCA  CHHXCHHMEM
METAUIO3aBUCUMOro EPEKUCHOTO OKUCNeHus aununoB [Babizhayev ML.A., Seguin
Marie-C., Gueynej J., Evstigneev R.P., Ageyeva E.A., Zheltuchina G.A., “L-
Carnosine(-alanyl-L-histidine) and carcinine f-alanylhistamine) act as natural
antioxidants with hydroxyl-radical-scavenging and lipid-peroxidase activities”,
Biochem. J., 1994, v, 304, p. 509-516].

[IpuMeHeHne aAHTHOKCHAAHTOB MOXET  CIMOCOGCTBOBATh  PacCachIBAHHIO
KaTapakThl, yCTpaHseT 3a00/ieBaHUs CETYaTKU U MOHMXKAET NOTPeOHOCTH B HHCYIHHE Y
I1a0eTHKOB, YCTpaHseT MUIMEHTAIUIO KOXH, a TaKXe CHOCOOCTBYET YCTpaHEHHIO

MOCNEACTBUH  HMHCYNAbTa. XeNaTHpOBaHWE I[IOJIE3HO  TAKKEe TNpH  JEUEHUH

-
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BOCHAJIMTEIBLHBIX 3a00ieBaHui, TaKUX KaK OCTEOapTPHTEHI, PEeBMAaTOMIHBIE APTPHUTHL
[Benenun K.H., "Kommnekconet B Memuuune"”, CopocoBckuit OOpa3oBarenpHBIH
xypHai, 2001, 1. 7, Nel, ctp. 45-50].

Xenatopsl MOTYT OBITH HCIIONB30BaHBI B MEIUIIMHE B KAueCTBE KOMILJIEKCOHOB
JUIS TPARHCIIOPTHPOBKH H JIETKOTO BBIBEJCHUS U3 OpPraHH3Ma MBIIbKA, PTYTH, CypbMBI,
KoGansTa, uUMHKA, XpoMa, Hukens [XKomamH A.B., "Kommnekcuele coenuHeHus",
Yensbuuck: UMA, 2000, ctp. 28].

H3BecTHo  mMHruOMpoBaHHe  OOTYNIHHHYECKOIO  TOKCHHA  IOCPEACTBOM
xenatupoBanus noHoB nuHKa [Anne C., Blommaert A., “Thio-derivede disulfides as
potent inhibitors of botulinum neurotoxin B: implications of zinc interaction”, Bioorg.
Med. Chem., 2003, v. 11(21), p. 4655-60], xpoMme TOro, XenaTHpOBaHUE 3AITUINAET IIPU
razosoif raurpese [3enenun K.H., "Kommnexconsl B Menmuuune", CopocoBckuit
O6pasosatensHbli )xypHai, 2001, 1. 7, Nel, cTp. 45-50].

Xenarorepamus MoJie3Ha IPH JIEYSHUH HelponereHepaTHBHBIX 3a00JIeBaHHM, B
YaCcTHOCTH, 00e3HH ANblreiiMepa, cIocOOCTBYS Yay4dlUIeHHIO naMat [Bossy-Wetzel
E., Schwarzenbacher R., Lipton S.A., “Molecular pathways to neurodegeneration”,
Nat. Med, 2004, v. 10, p. 2-9]; 6one3nn [Tapkuncona [Kevin J. Barnham, Colin L.
Masters, Ashley I. Bush, “Neurodegenerative diseases and oxidative stress, Nature
Reviews Drug Discovery, 2004, v. 3, p. 205-214]; 6one3znn Bunscona [Yu Yu, Jacky
Wong, David B. Lovejoy, “Chelators at the Cancer Coalface: Desferrioxamine to
Triapine and Beyond”, Clin. Cancer Res.? 2006, v. 12, p. 6876-6883]; 6onezuu
Ientunrrona [Whitnall M., Richardson D.R., “Iron: a new target for pharmacological
interention in neurodegenerative diseases”, Semin Pediatr Neurol, 2006, v. 13, p. 186-
197]; 6oxosoro amuoTpodugeckoro cxieposa [Kevin J. Bernham, Colin L. Masters,
Ashley 1. Bush, “Neurodegenerative diseases and oxidative stress”, Nature Reviews
Drug Discovery, 2004, v. 4] u npronnbx 3a6oneanuit [Daniel L. Cox, Jianping Pan,
Rajiv R.P. Singh, “A Mechanism for Copper Inhibition of Infection Prion Conversion”,
Biophysical Journal, 2006, v. 91, LI11-LI13]. Xenatopel HNpensIcTByioT
BO3HHKHOBeHMIO paka [Megan Whitnall, with a wide spectrum of potent antitumor
activity that overcomes resistance to chemotherapeutics”, PNAS, 2006, v. 103, Ne 40,
p. 14901-14906].

3HayHTEIPHOE MECTO B paay HU3BECTHLBIX X€JIATOPOB 3aHUMAXOT IMPOU3BOAHEBIC

N
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FETEPOLUKINYCCKUX COCAWHEHHUH, HalpuMep, HMHAA305Ia, COIEpIKallle B CBOEM
COCTaBe HMHJI0- U aMHIOTPYIINEL

B cratee M.A. Podyminogin, V.V. Vlassov, “Synthesis RNA-cleaving molecules
mimicking ribonuclease A active center. Design and cleavage of tRNA transcrints”,
Nucleic Acids Research, 1993, v. 21, Ne25, ctp. 5950-5956, onucano
OMCTHCTAMHHOBOS INPOM3BOJHOE TIIYTapOBO# KHCIOTBI, KOTOPOE MOXET CIYXKHTbH
MOJENBI0 aKTHBHOTO LEHTpa HyKiea3 U HpOsBIseT ciabyl0 aKTHBHOCTH MpH
pacmerieHun monekysn PHK,

B cratse Elfriede Schuhmann et al., “Bis[platinum(II)] and Bis[Palladium (II)]
complexes of a,d-Dicarboxylic Acid Bis(1,2,4-triaminobutane-N*)-Amides”, Inorg.
Chem., 1995, v. 34, p. 2316-2322, onmucaHsl OHCTHCTAMHHOBBIC IPOMU3BOIHEIC
TIyTapOBOH W  aOWIHHOBOM KHCIOT, KOTOPBIE SABISIOTCS IPOMEXYTOYHBIMH

COEMHEHHUAMH I CUHTE3a KOMIUIEKCOB C IUIaTHHON U NajIagneM:

"ot S tha o™

N=—
/\(\/ \n/(CHZ)n \ﬂ/ \/Y\
CI”M\ }‘”\Cl
Cl Cl
n=3-6,8
M=Pt, Pd
Cnocob CHHTE3a N'.N'-rnyrapunGuc(rucravusa), BKJTFOYAIOLIH I

B3aHMOJCHCTBHE THCTAMHHA JUTHAPOXJIOPHAA H IOHXJIOPAHTHAPHAA I[IIyTapoBOM
KHCIOTEl B TUMETHIGOPMAMHUIE B HMPUCYTCTBUHN 4-KpPaTHOro M3OBITKA TPUITUIAMHHA
omnucan B ctathe Elfriede Schuhmann et al., “Bis[platinum(II)] and Bis[Palladium (II)]
complexes of a,®-Dicarboxylic Acid Bis(1,2,4-triaminobutane-N*)-Amides”, Inorg.
Chem., 1995, v. 34, p. 2316-2322.

ABTOpaMH HAacTOsIIero u3o0peTeHus BhnepBble ObUI0 OOHApyXeHO, YTO
OUCTUCTAMMHOBOE IIPOM3BOAHOE IVIyTapoBOH KHCJIOTHI, 2 UMEHHO - N‘,Nl-rny"rapnn
Ouc(rUCTaMHH), CIoCOOHO K 00pa30BaHUIO KOMIUIEKCOB ¢ MOHAMH METAJLIOB.

Takum o06pazoM, MLeNBE0 HACTOAWIEro H300peTeHHA SABMIETCA MONydYEHHE
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OHOCOBMECTHMEIX TETEPOIHKIHUCCKUX XEJIATOPOB HOHOB META/UIOB U UX MPUMEHEHHE
B Ka4yeCTBE JIEKAPCTBEHHOTO CPEACTBA IS IEUEHUS W/HNH NPOGUNAKTHKH Pa3TUUHbIX
3a00neBaHui, UCIONB3YSl CIIOCOOHOCTD 3asBISIEMBIX COEAUHEHHN XEIaTHpPOBATh HOHEI
METAaJUIOB.

3amauelt m300peTeHUs TakKe ABIAETCH pa3paboTKa MPOCTHIX, HCIONB3YIOUINX
JOCTYIIHBIE peareHTHl, CIIOCOO0B MOMYyYEHHS TAKUX COeIUHEHUH.

KpaTtkoe onucanue uzoopeTeHus

Hacrosmee H306pe’P€HI/I€ OTHOCHUTCA K IIPOM3BOAHBEIM OucamMuoB I[I/IKap6OHOBI>IX

Kucjot obuieit dopmyns I

R
SN N ST

B KOTOPOit

R; npeacraBnseT coGof S-4J€HHYIO HEHACHIIICHHYIO TIeTEPOLUKINYECKYIO
rpynmy, comepxamyio oT |l 1o 2 rerepoaroMoB, BeIOpaHHBIX M3 N u/umn S,
Heo0s3aTe/IbHO KOHACHCHPOBAHHYIO C O-WIEHHOH HEHACHIIEHHOH NHKIHYECKOH
TPYIION;

R; mpencraBnser coboit rpynny -C(0)-R;-C(O)-, rae R; npencrasnser coboit
rpynny -(CH,),-, HeoGs3aTenbHo 3aMelieHHyio onqHuM unu asyms Ci-Ce ankunamu,
I QEHHUT,

N IpeAcTaBIieT coGol nenoe uncno ot 0 1o 4;

HITH UX (HapMaIeBTUYECKH IPHEMIIEMBIM COTIAM.

Hacrosmee wun300peTeHHe TakXXe OTHOCHUTCS K IIPOM3BOXHBIM OHCaMHIOB
IMKapOOHOBRIX KucnoT obmel  dopmynst [, obmagaromuMm — crnocoOHOCTEHIO
XeIaTHpOBaTh HOHEI MeTawoB (Zn, Cu, Fe, Mg, Ca u ap.); a Takke HX IPUMEHEHHIO B
KauecTBE CpEeACTBa IS NPOQUIAKTHKH HM/MIM JIEUEHHS CEpPAEYHO-COCYIHCTHIX,
BHPYCHBIX, OHKOJIOTHYECKUX, HEHPOJETEHEPATHBHBIX, BOCIAIUTENLHEIX 3a00seBanuii,
nuabeTa, TepOHTONOrMuYeckux 3aboneBaHuil, a Taioke 3a0oyeBaHUH, BBI3BIBAEMEIX
TOKCHHAMH MHKPOOPTaHU3MOB, @ TaKXe aJIKOr0JIM3Ma, aIKOTOIBHOIO LUppO3a [EYEHH,
aHeMHH, 103IHEH MOpGUPUH, OTPABICHHAN COIAMH IIEPEXOHBIX METAIIIOB.

Hacrosiiee n3o0peteHue Takke OTHOCHTCS K criocobaM MOMydeHUs COeXMHEHU M
o61eit dpopmynst I, BKITrOYarommm:

B3aUMOJICHCTBHE OUKApPOOHOBOH KHCIOTHI M COOTBETCTBYIOILEIO aMHHA IIpH

Harpe€BaHnU,; HIH
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B3auMozciicTBHEe IUKApOOHOBOH KHCIOTHI € N-FHIPOKCHCYKUMHHUMUIOM B
npucytctBHH N,N'-THIHKIOreKCHIKapOOAHHMUAA C HOMYYSHUEM COOTBETCTBYIOUIETO
6uc-N-0KCHCYKIIMHUMHUIHOTO 3¢ Hpa, KOTOPBId KOHACHCHPYIOT C aMUHOM; HITH

B3aUMOJIeiiCTBUE Aud¢Hpa AHKApOOHOBOH KHCIOTHI C TUIAPa3HHTHAPATOM,

5 oOpafoTky I[OJYy4eHHOr0 AWTMAPa3sHIa HUTPHTOM HATpHs C  TIOJIy4EHHEM
COOTBETCTBYIOIIErO a3K/1a, KOTOPHI KOHACHCHPYIOT C aMHHOM; HITH

HarpeBaHHE pacTBOpa HMHIA, 0Opa3OBaHHOTO M3 MUKApGOHOBOM KHCIOTBEL, H
COOTBETCTBYIOLIEr0 AMHHA B OPTaHHYECKOM PAaCTBOPUTEJIE; HITH

B3aMMOJEHCTBUE COOTBETCTBYIOLIET0 aMmMuHa M AUKapOOHOBOH KHCIOTHI B

10  MOJIIPHBIX COOTHOIIEHUAX 2:]1 B IPUCYTCTBUH KOHICHCTPYIOUIETO arcHTa.

[IpennaraemMbie CrnOcoOBI MONYYEHUS TETEPOLUKIMYECKUX OUCHPOM3BOAHBIX
JuKapOOHOBBEIX KUCIOT o0meli GopMynsl I MpOCTHI B OCYIIECTBACHHH, IPOTEKAIOT B
JOCTAaTOYHO MSTKHX  YCIOBHAX, ©Oe3 oOpasoBaHus MOGOYHBIX IPOIYKTOB,
TEXHOJOTHYHB], O3BOJISIIOT IOIYy4aTh IEJEBEIE MPOXYKTHI C XOPOIINUM BEIXOIOM (10

15  82%) 4 BBICOKOH CTENEHBIO YHCTOTHL,

JleTanb,HOE OOHUCAHUE H300pETEHHS

HpeI[HO‘XTHTCIILHBIMH COCOIUHCHUAMH HACTOAIECTO I/I306peTCHI/I}I ABJKOTCA

coenuHenus obmeit popmynsr I:
R /RZ\ R1
SN N

20 rae R npencrarnser coboii rpyIily, BEIOpaHHYIO U3:

H
N

H H
N> N:l S
<7 ) <
IR O e N U A
N
_</
S
R, npencraBnser coGoit rpymmy, BeiOpannyro u3: -C(0O)-(CH)e-C(0)-, -C(O)-

(CH,)1-C(0)-, -C(0)-(CH,)2-C(0O)-, -C(0)-(CH,);-C(O)-, -C(0)-(CH,)4+-C(O)-, -C(0)-
CH,-CH(CH3)-CHz-C(O)-, -C(0)-CHy-C(CHa),-CH,-C(O)-, s rpymimy

3
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UeSNcalve

HamnGonee OPCeANTOYTUTC/IBHBIMH  COCAVMHCHUAMH HACTOAIOCTO K306p€TeHI/I$I

ABIAOTCA COCOUHCHUA, IPEACTABJICHHEIC B Tabmune 1.

Tadauma 1

Howmep

Crpykrypa
COCOUHEHUA

N
/NH o 0 /\I\
? N\/\\/\NHMNH | m>

\__NH o

H
N NH NH
N 3
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\=N o) o

N
N NH NH NH

ST

B kauectBe dhapMaleBTUYECKU MPUEMIIEMBIX COJIEHl COERUHEHUH 110 HACTOAILEMY

M300pEeTEHHI0O MOTYT OBITH HMCIHOJIB30BAHBl ANTHTHBHBIE COMM OPraHHYECKHX KHUCIIOT
(nanmpumep, GopMHar, anerart, Majear, TapTpar, MeTaHcyabdoHaT, GeH3oncynbdoHar,
TONYONCYnbGOHAT U Ap.), aIJUTHBHBIE COJM HEOPraHHYECKUX KHCIOT (HAIpHMeEp,
TUAPOXJIOpHA, ruapoOpoMun, cynbdar, docdar H Ap.), COMH ¢ aMHUHOKHCIOTAMH
(Hanpumep, COJb aclMaparvHOBOM KHCIOTBI, COJb TIyTAMHHOBOH KHCIOTHI M T.I.),
IIPEANOYTHTEIBHO, XJIOPTHAPATHI U alleTaThl.

HauGosee MpeANOYTUTENBHEIME H3BECTHHIMH COCOHHEHHUSIMH, KOTOPBIE MOTYT
OBITH WCIONB30BaHBl B (PapMalleBTHYECKONH KOMIIO3HIMHM H croocofe JedeHHd IIO
HacTOsIIeMY H300PETEHHUIO, ABIAIOTCS IPOM3BOMHBIE INIyTAPIMHUIOB, IIPECTaBICHHEIE

B Tabnune 2.
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Tabdauna 2

Homep

Crpyxrypa
COCIMHECHHUA

/NH 0 o) N\

//\NH

O
12 N\%K/\NH NH n
"

CoenuHeHHs HACTOSIIErO H300peTEeHUsS MOTYT OBITH IOJYYEHBI CIIOCOOOM,

BKJTIOYAIOIINM KOHJIEHCAIHIO NUKAapOOHOBOM KUCIOTHI o6we Gpopmynsr I1:
R40-C(0)-R3-C(0)-OR,

rne R; npencraBnser coboit rpynmy -(CH,),-, HeoOA3aTeNBHO 3aMEINEHHYIO
onuum un asyma C-Cg ankunaMu, Wi Gexun,

n npezacTasnsier coboit nenoe uucio ot 0 10 4,

R4 npeacrasnset coboit Bogopoxn, Ci-Ce anxui,

¥ amuHa obweit bopmynst HI:

NH,-(CH3),2-Ry,

rae R npeactaBnser coOoH S5-WIEHHYIO HEHACHIEHHYIO TE€TEPOLMKIHYECKYIO
rpymny, cojepxamyio ot 1 no 2 rerepoaroMoB, BbIOpaHHBIX M3 N wu/uiam S,
Heo0A3aTeIbHO KOHICHCHPOBAHHYIO C 6-WiICHHOM HEHACBHILIEHHOH IMKITHYECKOM
TpynnoH;

MpH HarpeBaHUH, HeOO3aTeNbHO B NPHCYTCTBUH PACTBOPHTEIA.

[TpeAnOYTHTENLHEIM —SBJIAETCS MCIONB30BAaHHE JUMETHIOBOrO 3dupa, H
HarpeBaHue go temreparypsl 150-170°C, eme Oosiee MpenmOYTHTENLHO MPOBOAUTH
KOHAEHCAIHIO TIPH KUIICHHH,

B kavecTBe pacTBopHTeneil MOTYT OBITH HCHONB30BaHBl JUITHMM HIH CIHPTEHI,
HauboJiee MPeANIOUYTHTENSHO, H30aMHJIOBBIH CITHPT.

Eme ogHuM croco0oM MOMydYeHUS IPOM3BOAHBIX OHCAaMMIOB AUKapOOHOBBIX

KuCa0T oOweit ¢opmyner [ sBagercs cmoco®, BKIIIOYAIOIUH B3auMoOIeHcTBHE
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JIUKapOOHOBOI KucnoTh! 061me#t popmyanst I1:
R40-C(0)-R3-C(0)-ORy,

rae R; npencrasaser coboit rpymnny -(CHz)s-, HeoOs3aTenpHO 3aMeIEHHYIO
onuum umu aByms C-Cg ankunamu, uim QeHum,

n peacrasiteT coboit nenoe uncno ot 0 1o 4,

R4 npencrasnser coboit Bogopox,

c N-rHIpOKCHCYKITUHUMUIIOM B IIPHCYTCTBUH N,N'-
mummknorekcunkapbonuuMuaa B N,N-muMetundopMamune ¢ [OJIyYEHHEM

COOTBETCTBYIOLIETO 6HC-N-0KCHcyKunHHMHnHoro adupa, obmeit popmynst IV:

KOTOPBIH KOHIEHCHUPYIOT ¢ aMUHOM 001Iet (bOpMyJIBI II:
NHz-(CH2)2-Ry,

rae R, mpencrasnsger coGoif S-wieHHYIO HEHACHINEHHYIO I€TEPOLHKIINYECKYIO
rpymmy, comepxamyio ot 1 1o 2 rerepoaToMoB, BeIOpaHHEIX M3 N u/uma S,
Heo0A3aTebHO KOHICHCHPOBAHHYI0O € O-4WJICHHOH HEHACBHINEHHOH IMKINYECKOMH
IpYIIoH.

[IpeAOYTHTENBHEIM ABISETCA OXTaxaAeHHe 10 TeMuepaTypsl 0-5°C.

Emme omH#M cnoco0oM NOJydeHHS IPOM3BOMHBIX OHcCaMuIOB XUKapOOHOBBIX
KuCJIOT obelt dopMynet I sBngeTcs crnocol, BKIOYAIOMUNA B3auMoAeHcTBUE ddupa
nuKapOOHOBOH KHCIOTHI 001meit dopmyas II:

R40-C(0)-R3-C(0)-ORy,

rae R; mpencrasnser coGoit rpynmy -(CHz)y-, HeoOs3aTenpHO 3aMEILEHHYIO
oxuuM unu asyms Cy-Cg ankunamu, unu genun,

n npeacTasiseT coboit nenoe yucno ot 0 xo 4,

R4 npencrapnser coboit Ci-Cs ankun,

C THUAPasMHTMIPATOM B OPTaHMYECKOM pAacTBOpUTENE C  IOJydYeHHEM
Gucruapasuaa odmeit hpopMynst V:

H,N-NH-C(0)-R3-C(O)-NH-NH,,

00paGoTKy OHCrHapa3naa HHTPUTOM HATPHA B KHMCJIOH Cpele IpH TEMIEpaType



WO 2014/168523 PCT/RU2014/000265

10

15

20

25

30

15

oxoy10 0°C ¢ monyueHuem Gucasuma obumeit popmyns! VI:
N"-N"=N-C(0)-R3-C(0)-N=N"-N,,
KOHAeHcamuo Oucasuaa ¢ aMuaoM obimeit popmyner I11:
NH,-(CHz)p-Ry,

rae R; mpeacrasisgeT coGoM 5-UIEHHYIO HEHACBHINIEHHYIO IETEPOLMKIIMYECKYIO
rpyumy, coiepamyr or 1| mo 2 rerepoaToMoB, BbIOpaHHBIX u3 N u/mmu S,
Heo0s3aTeIbHO KOHICHCHPOBAHHYIO C O-UleHHOH HEHAChIEHHOH IMKIHYECKOM
rpYNIOi, B OPraHH4eCKOM PacTBOPHUTEIIE.

[IpeamoYTHTEIFHO B KA4eCTBE OPraHMYECKOTO pPACTBOPHTENA HCIONB3YIOT
CIHUPTHI, HauboJee MPEANOYTHTENLHO, H3oIponanos. Crnocod npoct, HO MPHMEHVUM B
CIlydae, eClH KOIH4ECTBO METHUIICHOBBIX 3BE€HBEB B HCXOAHOM AMKapOOHOBOM KHCIIOTE
OoNbIlle WM PaBHO TPEM, TaK Kak MOIydacMble B IIpollecce CHHTEe3a OHcasuabl ML
KHCJIOT C MEHBIIMM YHCJIOM METHIICHOBBIX IPYTII HeCTaOUIBHEIL.

[Ipouspognbie OucaMunoB AUKapOOHOBBIX KMCIOT obmel ¢opMmynsl I Takxke
MOTYT OBITH TMOJy4YeHBI CHOCOOOM, BKIIOHAIOIIMM KOHACHCAIMIO HMMuAa oOIei

dbopmynsr VIIL:

R

o

Ry
)
rne R3 mpeacrarnser coboit rpynmy -(CHz)a-, HeoOsA3aTenpHO 3aMEINEHHYIO
omuuM uimu asyms C-Ce anknnamy,
n npeacrasngeT coboit nenoe yucao ot 0 1o 4,
¢ 9KBHMOJIIPHBIM KOJIHYECTBOM aMHHa o61meit popmynsr I11:
NH,-(CH2)2-Ry,
rae R npeacraBiseT co0OH S-wWIEHHYI0 HEHACBHINCHHYIO I'€TEPOLMKIHYECKYIO
rpynmy, cozepxamyio oT 1 no 2 rerepoaromoB, BhIOpaHHBIX W3 N w/mnu S,
Heo0s3aTeIbHO KOHIEHCHPOBAHHYIO € O6-YNeHHOH HEHAChIeHHOH UUKIHYeCKOoH
TpYyIIIOH,
B OpPraHHYeCKOM pacTBOPUTEE IPH HarpeBaHUH.
[IpeamoytuTeNIbHO B Ka4yeCTBE OPraHHYECKOrO pACTBOPUTENA HCIONB3YIOT
CHUpPTEI, Haubonee MPEeNNOYTUTENHHO, H30NPONIAHON W KOHIEHCALHIO MPOBOIST IpH

KHIITYCHHUH.
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Eme ogauM cnocoGoM HAacTOAIEro U300pETEHHUS SBISETCS CNOCO0 MONTy4YeHHS
MPOU3BOIHBIX OMCAMUIOB OUKapOOHOBBIX KHUCIOT obieit dopmynsl I, Bkarouaroruii
B3aUMOAEHCTBHE AUKapOOHOBOH KUCITOTHI o0mek dopmynsr I1:

R40-C(0)-R3-C(0)-OR4,

rae R; npencraBnser coboit rpynny -(CHz)n-, HeoOs3aTenbHO 3aMEIIEHHYIO
oauuM unu n8yms C;-Ce anmkunamu, Wi GpeHumn,

n npexncrasngeT coboit uemnoe uucno ot 0 1o 4,

R4 npencrasnser coboit Bonopox,

1 amuHa obmeit popmynsr I11:

NH>-(CHz)>-Ry,

rae R; nmpeacrasisier coboif S5-wIeHHYIO HEHACHINEHHYIO T'€TEPONUKIHYECKYIO
rpymmy, coiepXkamyo oT | 1o 2 rerepoaToMoB, BbIOpaHHBIX M3 N w/umm S,
Heo0s3aTeNbHO KOHOCHCHPOBAHHYIO C O-WIEHHOH HEHACHINEHHON NUKIHYecKOH
CpyIIIOH;

IpH MOJApHOM cooTHoweHun 1:2-2,5 B pacTtBope TeTparuapodypaHa B
[IPHUCYTCTBUH KOHICHCHUPYIOIIETO areHTa, MPEeANOYTHTENEHO, KapOOHUIIMUMHAA30a.

Hacrosimee wu300peTeHHe TakKe OTHOCHUTCS K JIEKapCTBEHHOMY CpPEICTBY,
dapManeBTHYECKOH  KOMIIO3UIMM,  COJAEPXKAIlMM  MPOU3BOAHEIE  OHCaMHUIOB
IukapOOHOBBIX KHCAOT obueit gopmynsl I, u cnocofy, BKIIOYAIOLIEMY BBEICHUE
NPOU3BOAHLIX OMCAMHIOB AUKapOOHOBBIX KHCHOT oOmeid dopmynsr [, mns
TIPOQUIIAKTUKY M/HIH JICUECHUS y HENIOBEKa W JKMBOTHHIX BHDPYCHBIX 3a00JIeBaHUi, B
ToM uucie 3aboneBaHHi, BBHI3BAHHBIX BHpycoM remaruta C, BUPYCOM NaIlHJIIOMBI
yemoseka, BUY unu onkorennsiMu PHK Bupycamu, TakuMu Kak BHUpyC JIEHKEMHH;
CEpIEYHOCOCYNUCTBIX 3aboNieBaHMH, B TOM 4HCle 3a00JE€BaHHi, BBI3BAHHBIX
KapJAHOTOKCHYHOCTBIO IIMTOCTATHKOB, OTJIOXEHHEM XOJIeCTEPHHA, IOBHIIICHHBIM
KPOBSIHBEIM [aBfieHHeM; 3a0oyieBaHuii, CBI3aHHBIX C METAJUIO3aBUCUMBIMH PEAKLUIMH
¢BOOOIHOPAINKAIBHOTO OKHCICHUS, B TOM YMC/IE€ FEPOHTOJIOTHUYECKHX 3a00JeBaHui,
TaKHX Kak KaTapaxkTa, 3a00JIeBaHHSA CeTYATKH, MMUIMEHTAIs KOXH; MOCIEeNCTBUS
MHCYIIBTA; aTepOCKIIEepO3; BOCIAIMTENIBHBIX 3a00yeBaHMil, TaKUX KaK OCTEOAPTPHT,
PEBMATOUIHBIH apTPHUT;

nuabera H €ro COCYAHCTBIX OCIOKHEHHH; HelfponereHepaTHBHAIX 3a00neBaHuH,

B TOM uucie GonesHu Anbureiimepa, 6onesnn I[lapkunacona, Bunscona. ['eHTHHITOHA,

~
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00KOBOro aMrOTpohHYECKOro CKIIEpo3a, NPHOHHEIX 3a00/1eBaHuil;

OHKOJIOru4Yeckux 3aloneBaHuit; 3aloneBaHuif, BBI3BIBAEMBIX TOKCHHAMH
MHKpPOOPTraHU3MOB, B HaCTHOCTH, OOTYIN3Ma UIH a30BOil FraHTPEHEL;

aJIKOTOJIM3Ma M @JIKOrOJBHOrO IIMppo3a IIeYeHH; XKele30M30BITOYHOH aHeMuw,
no3zaHeit mopgupHH; OTpaBICHUH CONIMH NEPEXOJHBIX METANIOB.

CoenuHeHust HacToALEro u3o0pereHus BBOIATCS B 3)PEKTHBHOM KOJHYECTBE,
KOTOpoe 00eCTIeUnBAET JKeNaeMbIi TepareBTHYECKA pe3yibTaT.

Coenunenus obmeil ¢opmynsl (I) Moryt ObITH BBEACHBI NEPOPATLHO, MECTHO,
napeHTepabHO, HHTPAHA3abHO, WHTATSIMOHHO H PEKTATLHO B BHAC CTAHXAPTHBIX
JIEKapCTBEHHBIX (OpM, colepXKaluxX HETOKCHYHBIE (papMaleBTHYECKH NpHEMIIEMBIE
Hocutenu. Hcnonmb3yeMblif B HAacTOAINEM OIMCAaHHM TEPMHH «HapeHTepalbHOE
BBEJEHHE»  O3HAYAeT TIIOJKOKHBIE, BHYTPUBEHHBIE, BHYTPUMBIECYHBIE WM
BHYTPUTPYIHBIE HHBEKIIMY UM BIHBaHHS.

CoenuHEHHs HACTOSMIETO H300pETEHHS MOTYT OBITH BBEJICHBI NAI[MEHTY B 103aX,
coctasasonmx or 0,1 mo 100 Mr/kr Beca Tena B ACHb, IPEAMOYTUTEILHO, B J03aX OT
0,25 no 25 mr/kr oguH niu 6onee pa3 B ICHb.

[Tpu 3TOM clenyeT OTMETUTH, YTO KOHKPETHAS J03a JUIf KaKAOr0 KOHKPETHOIO
nanpeHTa OyJeT 3aBHCETh OT MHOTMX (akTOpoB, BKIIOYas AaKTHBHOCTH HAaHHOIO
HCIIONB3YEMOTO COCOMHEHHUSA, BO3pacT, BEC Tena, Moj, o0Inee COCTOSHHUE 3JOpPOBBbS H
peXHUM THUTAHUA IAIIMEHTa, BpeMsA M crmoco0 BBENEHUS JIEKapCTBCHHOIO CPEICTRa,
CKOPOCTB €r0 BHIBEJCHHS H3 OPraHH3Ma, KOHKPETHO HCIOJIB3yeMYI0 KOMOHHAIMIO
JIEKapCTBEHHBIX CPEJACTB, a TaKXKe THKECTh 3a0oieBaHHs Yy MJaHHOTO HHIMBHIA,
IOABEPraeMOro JECYEHHIO.

(dapMaleBTUYECKHE KOMIIO3HUHUH II0 HACTOSIIEMY W300pETEHHIO COAEpKaT
coemuuenue obmeil dopmynsr (I) B xonmuuecTBe, d3PGEKTHBHOM ANA HOCTHNKECHUSL
MEJAEMOTO Pe3yNbTaTa, ¥ MOTyT OBITE BBEIEHEBI B BUAE CTaHAAPTHBIX JIEKAPCTBEHHBIX
¢dopM (Hampumep, B TBEpHOM, MONyTBepAOH wmM xunkod dopme), comepx armx
COEIMHEHHUs HACTOSIIErO H300peTeHHs B KaYeCTBE aKTUBHOI'O MHIPEOMEHTA B CMECH C
HOCHTEJIEM HJIH HAMOJHHUTENEM, IPUTOAHBIM ISl BHYTPHMBILIEYHOI'O, BHYTPUBEHHOTO,
IepopaibHOrO,  CyONMHIBAIBHOTO,  HMHTAIALMOHHOrO,  HMHTPAaHA3alkHOIO  H
MHTPAPEKTAIBHOrO BBEICHHS. AKTMBHBI MHIPEAMEHT MOMKET OBITh BKIIOYECH B

KOMIIO3MIIHIO BMECTE C OOBIYHO HCHONL3YEMbIMU HETOKCHYHBIMH (DapMalleBTHYECKH

-
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IpHEMIEMBIMH HOCHTEIAMH, NPUTOAHBIMH U1 M3TOTOBJIEHUA PacTBOpOB, Tab/ETOK,
MWIONb, Kalcyn, Apaxe, SMYyJNbcHH, CycrnieH3uil, Maseil, reneil M moObIX ApYTHX
JIEKapCTBEHHBIX HOpM,

B kayectBe HamoJHHUTENEH MOTYT OBITH HCIONB30BaHBI Pa3IMYHBIE BEILECTBA,
TaKue KaK caxapujabl, HalpuMep, III0K03a, JaKTO3a HJIM caxapo3a, MaHHHT HIH
COpOHT, MPOM3BOAHEIE LEJUTIONO3b! H/1aH GochaTsl Kanplus, HanpHMep, TPUKATBLIUiT
docdar win kuciasiit dochar KalbLUA, B KAYECTBE CBA3YIOLIETO0 KOMIIOHEHTa MOTYT
OBITh HCIIOML30BAHBI, TAaKHE Kak KpaxMaJlbHas IacTa, HalpUMEpP, KyKypy3HBI,
MIIEHUYHBI, PHCOBBIA, KapTOQENbHBIH  KpaxMas, OKeNaTHH,  TparakaHT,
METUWILELTION03a, THIPOKCHITPONMIMETHIIIEIITION03A, HaTpuil
KapOOKCHMETIILNETION03a W/WIM MONUBHHHUINHpponunoH. Ilpu HeoOxoaumocTH
MOTyT OBITB HCHONB30BAaHBI Pa3pHIXJIIONIME areHTHI, TAKHE KaK BBIIICYIIOMSHYTHIC
KpaxManel ¥ KapOOKCHMETHIIKpaxXMall, IOINEPEYHOCIIUTEIA MOTMBHHHIIIHPPOIHICH,
arap WX aJbrHHOBAast KUCI0Ta HITH €€ COTb, TaKasd Kak albrUMHAT HaTpHsl.

Moryr OBITE HCIOJB30BaHBI HeoOsf3aTenbHBIE AO0ABKM, TAaKHE KaK arcHTHI,
perymupymoIie TeKy4ecTb, ¥ CMAa3bIBAIOIIME areHThI, TaKHe KaK JMOKCUI KpEMHHA,
TalbK, CTEapHHOBasA KHCAOTAa U €€ COJM, Takhe Kak CTeapaT MarHUs WIIH cTeapar
KaJILIUS, H/UITH TPOTHICHIIUKOb.

Slnpo npaxe OOBIMHO ITOKDPBHIBAIOT CJOEM, KOTOPBIA YCTOHYHB K JIE€HCTBHIO
’KETyIOYHOro coka. J[ns 3Toi nenu MOryT OBITH MCIIONB30BaHBl KOHIIEHTPHPOBAHHEIE
pacTBOpPBl CaXapHUIOB, KOTOPbIE MOTYT Heo043aTeNbHO COIEPXKaTh apaBHICKYIO
KaMeb, TAILK, HOJTHBUHUANHPPOIHIOH, TONMUITHICHTIHKONL W/HIH JMOKCHA THTaHa,
U TIOAXOASIIHE OPraHUISCKUE PACTBOPUTENH UM HX CMECH.

B kadectBe q00aBOK MOTyT OBITH TakKXe HCIIONB30BAHBl CTaOUIH3ATOPEI,
3aryCTUTENH, KPACUTEIH U OTAYIUKH.

B KayecTBe MAa3eBOH OCHOBBI MOrYT OBITH HCIIONB30BaHBl YTIIEBOJOPOAHEIE
MaseBble OCHOBEI, TAKHE KaK BaselHH Oenblit i xenteiii (Vaselinum album, Vaselinum
flavum), BazenmunoBoe macio (Oleum Vaselini), Masp Genast u xumkas (Unguentum
album, Unguentum flavum), a B kadecTBe m00aBOK [ HmpuAaHus Gosee IUIOTHOM
KOHCHCTEHIIMH - Takue KakK TBepAbl mapadMH H BOCK; aOCOpOTHBHBIE MaseBbIE
OCHOBEI, Takue Kak ruapo¢uneHbii BasemuH (Vaselinum hydrophylicum), mamonun

(Lanolinum), konsaxpeM (Unguentum leniens); Ma3zeBsle OCHOBEI, CMBIBaeMBIE BOIOH,

[N



WO 2014/168523 PCT/RU2014/000265

10

15

20

25

30

19

tTakie kak rugpodunpuas wmasp (Unguentum hydrophylum); BomopacTBopHMEIE
MaseBble OCHOBEI, TaKHE Kak MOJUITHIeHrNHKojeBas Ma3b (Unguentum Glycolis
Polyaethyleni), 6eHTOHHTOBBIE OCHOBEI U IPyTHE.

B kadecTBe OCHOBBI Ul rejieit MOTYT OBITH HCIIONB30BaHBI METHIIIEIUTIONO3a,
HaTpueBas collb KapOOKCHMETUIILEIUTIONO3EI, OKCHITPOTIMJILIEILTIONO3a,
TOJTUATHIICHTIUKOJIb WK TOJIMITHIIEHOKCU, KapOoIIoJ.

B kauecTBe OCHOBBI AJS CYNIIO3HTOPHS MOTYT OBITH HCIIONB30BAaHBl OCHOBBI, HE
PacTBOPHUMEIE B BOJE, TAKWe KaK Maclio Kakao; OCHOBEI, paCTBOPHMEIC B BOIE HIIH
CMelMBaeMble ¢ BOAOH,  Takuie  KaK  KENAaTHHO-TJIHUEPUHOBBIE  HJH
TIONTHATHJIEHOKCUAHEIEC; KOMOMHUPOBAHHBIE OCHOBEI - MBUILHO-TJIMIIEPHHOBEIE.

[Ipy [pUrOTOBNEHMHM CTAaHAAPTHOH JIEKAPCTBEHHOH (OPMBI  KOJIHYECTBO
AKTMBHOrO MHTPENHEHTa, HCIIONB3YEMOr0 B KOMOHWHAMH C HOCHTENEM, MOXET
BapbHpPOBAThCS B 3aBHCHMOCTH OT PELMIIMEHTA, IOABEPraloIErocs JIEYEHHIO, OT
KOHKpeTHOro crnocoda BBeIeHUs JJEKAPCTBEHHOTO CPEACTBA.

Tax, Hampumep, IIPH KCIIOMB30BAaHHH COEIWHEHHH HACTOSINETO H300pEeTEHHS B
BHJIE PACTBOPOB I HHBEKINH, COAEPKaHUE aKTUBHOIO arcHTa B HUX COCTABIAET J0
5% mo Macce. B xauecTBe pazbaButeneit Moryt ObITH ucnons3oBaHsl 0,9% pactBop
XJIOpUAA HaTpus, AUCTUUIUPOBAHHAA BOJA, PAaCTBOp HOBOKaWHa IUIS HHBEKIWIA,
pacTBOop PuHrepa, pacTBop rimoko3sl, crienududeckie nodasKu 1 pacTBopeHus. I1pu
BBEJCHUHU B OpraHU3M COEIMHEHHH HacTosero u3oOpeTeHHus B BHIE TabIeTOK H
CYNIO3UTOPHEB, HX KOIHYECTBO cocTaBafeT A0 200 Mr Ha CTaHIapTHYIO
JeKapCTBEHHYIO hopMy.

JlexapcTBeHHBIE (OPMBI HACTOAINErO H300PETEHHS MOJYHAOT IO CTAHAAPTHEIM
METOAMKAM, TaKMM Kak, HampuMep, IpOLECcChl CMEUINBaHUS, TPaHyIHPOBaHUA,
tdopMupoBaHUe ApaXKe, PaCTBOPEHHE U THOGHIH3ALH.

JletanbHoe OMMCAaHUE COSAHHEHHH HACTOAIIErO M300pETEHHUS, UX MONYyYEHHS U
WCCIENOBaHUs AaKTHBHOCTH  MpPEICTaBIEHO B  HIKECHSAYIOIMUX  IIPHMeEpax,
NpeIHA3HAYEHHBIX AJI WLTIOCTPALUH [IPENIOUTHTENBHBIX BapUAaHTOB H300peTeHUS, U
HE OTPAaHHYHBAIOLIHMHU €ro 00BEM.

[TpuMepsl cUHTE3a IPOU3BOAHBIX TIYTApUMUIOB o01mell dopmy.er I

Cpedcmea u memoont

WHauBuaya bHOCTD MOMYYEHHBIX COeAMHEHHH mpoBepsior merogoM TCX Ha

LN
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mnactunkax  “Kieselgel 60 F254” (dupmer “Merck”, Tepmanus) B cucTeMe
pacTBopHTeNeil: MUPUIMH-YKCyCHas KHciora-Boma (20:6:11) - cucrema A,
Acstunanerar 3:1 (1), xnopodopm-metanon 9:1 (2).

Onexrpodopes Ha Oymare (Oymara mns anexrpodopesa Koupomoxckoro IBK,
120x320 mm) nposonar B Oydepe ¢ pH 5,1 cocrapa mupuauH-yKcycHas KHCIOTa-Boga
12:10:1000 B xamepe (150%x320x150 mm) ¢ rpanuenToM 15 B/cm B Tewenue 1,5 gaca.

XpomarorpaMMbl 1%} 3neKTpodoperpaMMsl HPOSIBIISIOT XJIOp-
TeTpaMeTIIOCH3UIMHOBEIM peaKTHBOM U peakTuBoM [laymu.

TeMmnepatypy mnaeinenus onpeaeistoT Ha npubope IITII (3aBox 1ab. npubopos,
Poccus, r. Knun).

Cnextprl K-Oypbe cHumator B Tabnetkax KBr na mnpubope “Magna 7507
(“Nicolet” (CILIA)).

CrexTpsl 'H-SIMP peructpupytor Ha mpuGope AMX-400 (Tepmanus), Bruker
DPX-400 (I'epmanus).

Macc-ceKkTphl BBICOKOI'O pa3pellieHHs MOJYyYaroT Ha BPEMSAIPOJIETHOM Mace-
CIIEKTPOMETPE METOIAOM MATPHKCHOH  J1a3epHO-AecOpOLMOHHON HOHH3AIlMH ¢
KHCIIONB30BAHHEM B KauyeCTBE MATpUIB! 2,5-IUTHApoKCUOEH30MHON KHCIIOTHI, Ha
nputope Ultraflex (“Bruker”, I'epmanus).

XKX/MC-cucrema aHanu3a MHOTOKOMIIOHEHTHBIX cMecelf Shimadzu Analytical
HPLC SCL10Avp, macc-ciektpometp PE SCIEX API 165 (150), (Kanana).

Ananmutiyeckyto  oOpamienHo-¢asosyio BOXKX nposomumu Ha npubope:
xpomarorpad HPLC Shimadzu B ycnoBusx: xomonka Luna C18 (2) 100 A, 250x4,6 mm
(cep.599779-23), rpanueHT JIIOMPOBAHUS B cucTeMe ¢ocdaTHblt OydepHEIil pacTBOp
pH 3,0:metanon (ycmosust A). Ha npubope xpomarorpad Beckman (USA) «System
Gold» ¢ V®d-merektopom (A=220 HuM), kxomonka «Gemini» C-18, 150x2,0 MM
Phenomenex, nonemxkHas dasza rpanueHt B 0,05 M docdarrnom 6ydepe (pH 3,0) 90%
MeCN B Boze, ckopocts amonun 0,25 Mn/mMuH, ukeknus no 10 Mxn (ycnosus B).

[puwmep 1

buc-1,5-(N B-I‘I/ICTaMI/IHPUI)l"JIVTaDOBaSI kucaora; (N.N'-6uc-[2-(1H-umunazon-4-

un)atunlnenragauaMu (coennuenue 11)

K 5 r (0,031 monp) auMeTHIOBOTO 3¢ Hpa rIyTapoBOif KHUCIOTH npubasnsior 8 r

(0,072 mons) riuctamMuHa U HarpesatoT npu 170°C B Teuenue 3,5-4 4 no nmpexpaineHHs

.
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BBIICJICHUA N1apOB METUJI0BOro cnupra. [ToNnHOTY mpoTeKaHus peakiuy KOHTPOJIHPYIOT
metogom TCX umm anexktpodopesa. 3areM peakUHOHHYIO MAacCy CYCHEHIUPYIOT B
H30MpPONHJIOBOM CIHpTEe M oOCTaBusioT Ha 24 v npu +4°C. IlpoaykT otxensior,
ITPOMBIBAIOT H30MPONMIOBEIM CIMPTOM, cymar. Brixon 6,8 r (69%). Rr 0,42 (1). E*49
MM, T, 166-168°C. JKX/MC, unausunyansHeiif Ik, BpeMs yaepxusanus 0,3 MuH
[M+H]"=319. B3XXX B ycnosusx A, HHIMBHAyaTIbHBIH MUK, BpEMs yAEpKHBaHUS 5,58
MuH. Crextp 'H-s1MP (400,13 MTI'y, AMCO-dg, o, M.O., JTm): 1,70 (nenr., 2H,
CH,CH,CH,, J=7,3 T'n), 2,03 (1, 4H, CH,CH,CH,, J=7,3 T'n), 2,61 (1, 4H, CCH;CH)N,

J=7,5 '), 3,26 (xB., 4H, CCH,CH;N, J=7,5 '), 6,76 (mup.c, 2H, CCH ), 7,50 (c, 2H,

NCHN)), 7,94 (ump.T, 2H, NH ). Cnexktp UK-Dypse (B Tabnuue KBr, v, em™): 1651 (v
C=0 amun I), 1580 (8 NH amun II), 1425 (-CH,-CO-). Haiineno, %: C 56,40, H 6,86,
N 26,31. C1sH»NgO,. Beruncneno, %: C 56,59, H 6,96, N 26,40.

[pumep 2

BI/IC-1,4-(NB-PI/ICTaMI/IHI/IJI)HHTaDHaﬂ kucnora;  (N.N'-6uc-[2-(1H-umunazon-4-

unatunloyranauamun) (coequHeHue 3)

K 5,5 r (0,046 monn) surapuodl kucnorel npubasnsor 12,2 r (0,11 moms)
ructamMydHa H HarpeBatoT npu 170°C B Teuenue 3,5-4 4 10 IpeKpallleHUs BBIACICHUSL
napoB Bonsl. [IONHOTY MpOTeKaHUs peaknWH KOHTPOJMpPYyroT MeTomoM TCX wumm
anektpodopesa. 3aTeM peaKkUHOHHYHO MacCy CycHeHIMpyloT B S50 MII BOABl H
oCTaBIAIOT Ha 24 4 npu +4°C. IIpomyKT OTAEIAIOT, IPOMBIBAIOT BOAOH, Cymar. Berxon
10,7 r (76%). R¢ 0,51 (1). E'51 mm. T.mn. 230-231°C. [M+H]" 304,95. Crextp H-
SAMP (D,0): 8, m.1.: 2,48 (¢, 4H, CH,-Suc), 2,80-2,84 (1, 4H, B-CH,-HA), 3,44-3,48
(T, 4H, a-CH,-HA), 6,97 (c, 2H, 5-CH-Im), 7,78 (¢, 2H, 2-CH-Im). Cnextp UK-®ypre
(8 Tabmuue KBr, v, em'): 1634 (v C=0 amun I), 1583 (8 NH amugx II), 1429 (-CH,-CO-
). Haiineno, %: C 55,40, H 6,66, N 27,31. Cy1sH;0NgO,. Beruncneno, %: C 55,25, H
6,62, N 27,61.

IIpumep 3

Buc-1.3-(N B-FHCTaMI/IHHn)MaJIOHOBaﬂ xucaora, (N.N'-6uc-[2-(1H-umunazon-4-

un)stunlnponanauamMun) (coegunesue 2)

K 6,4 r (0,039 monp) ausTrnosoro agupa ManoHOBOM KUCIOTHI MpuOaBIsaioT 9,0
r (0,081 moap) ructamuHa 1 Harpesatot nipu 170°C B Tewenue 2,5-3 1 10 npekpaleHns

BBLIEJIEHUS 11apOB 3TH/IOBOrO CnupTa. [I0MHOTY NpOTeKaHHs! peaklMH KOHTPOTHPYIOT
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merogoM TCX umu snekrpodopesa. 3aTeM peaklMOHHYIO MacCy CyCHeHAHpYroT B 20
M1 BOABI M OCTaBILAOT Ha 72 4 mnpu +4°C. TIpoaykT oOTAENsAIOT, NPOMBIBAIOT
H30MPOIMIOBEIM CIIHPTOM, cymat. Bexox 5,0 T (44%). Re 0,41 (1), E*57 mm. T
187-188°C. Crexrp 'H-SIMP (D;0): 8, m.1.: 2,74-2,78 (1, 4H, B-CH,-HA), 3,15 (¢, 2H,
CH,-Mal), 3,41-3,44 (T, 4H, a-CH,-HA), 6,78 (c, 2H, 5-CH-Im), 7,66 (c, 2H, 2-CH-
Im). Criextp UK-®ypre (B Tabnune KBr, v, CM'I): 1643 (v C=0 amupg I), 1574 (3 NH
amun 1), 1426 (-CH,;-CO-). Haitneno, %: C 53,24, H 6,51, N 28,56. C3HsN4Os.
Brraucieno, %: C 53,78, H 6,25, N 28,95.
IMpumep 4

Buc-1.2-(N ﬁ-rncrammHn)uj;alaenemx kucnota; (N.N'-6uc-[2-(1H-uMmnnaszoj-4-

wn)stwi]sragmuamun) (coenunenue 1)

K pactsopy 7,3 r (0,05 Monp) guatuiioBoro 3¢upa ImaBeneBoi KUCIOTE B 35 MII
u3oamuiioBoro cmupra mpubasnsior 12,2 r (0,11 Monp) rucraMHHA H KHIOATAT B
teuenne 4 4. [lonHOTy nNpoTekaHus peaknuu KoHTpoaupyoor MeromoM TCX umm
anektpodopesa. PeakiHoHHYIO cMech ocTasasior Ha 16 4 mpu +4°C. Ocamox
OTAENSIOT, MPOMBIBAIOT H30NPOIIIOBEIM CIHPTOM, cymart., Bexoxn 10 r (72%). R¢ 0,55
(1). E*55 mm. T.mu. 235-236°C. Criexrp 'H-SIMP (IMCO): 8, m.1.: 2,66-2,72 (1, 4H, B-
CH,-HA), 3,33-3,41 (M, 4H, o-CH,-HA), 6,81 (c, 2H, 5-CH-Im), 7,54 (¢, 2H, 2-CH-
Im), 8,78-8,84 (1, 2H, NH-CO). Cnexrp UK-Oypre (B Tabnune KBr, v, em): 1651 (v
C=0 amun I), 1566 (6 NH amun II), 1425 (-CH,-CO-). Haitneno, %: C 52,24, H 5,51,
N 29,97. Ci,H6N¢O,. Brraucieno, %: C 52,17, H 5,84, N 30,42.

[pumep 5

Buc-1.3-(NP-rucramurnmusodranesas kucnora (coenuHerue 6)

B 30 mn qumetundopamuaa pactBopsaioT S r (30 MMoas) u30bTaNeBOH KHCIOTHI
v 7,93 r (69 mmons) N-rugpokcucykuuHuMmuga. K monyyeHHOMy pacTBopy,
oxnaxneHHomy no 5°C, mpuOaBnsioT oxyaxaeHHBIM pactBop 14,24 r (69 MMoIb)
N,N’-gunuknorekcunkapboauumuna B 10 Mn aumerundopamMuna, peakHHOHHYIO
CMeCh OCTAaBIAIOT Ha HOub mpu 5°C. MOYEBHHY OTHENSIOT, NPOMEIBAIOT 15 Mn
ouMerrsndopMamuaa U cymar. Vicxoas M3 Macchl MOMY4YE€HHOH MOYEBHHBI, BBIXOX
peakuuu cuutaioT paBHeIM 80%. PactBOop N-rumpoxcmcykuvHMMHOHOTO auddupa
u3odraneBoit KHCIOTH oxiaxaaroT Ao 5°C, nocse Yero K HeMy NOPUHAMH MPHIINBAIOT

pacrias 6,84 r (61,6 MMone) rucramuHa. PeaknmoHHYI0O cMech OCTaBISIOT Ha 2 4.
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PactBopuTens ynanaior B Bakyyme. OcTaTok, NpeACTaBIAIOUINN coboil skenToe Macio,
pacteopsitoT B 120 Mn BOXBI U IPOIYCKAalOT uepe3 KoyloHKy c¢ Amberlite IRA-96
(27%115). dpaxuuu, comepxaiue MpPOAYKT, OOBEAUHSIOT. BhINaBIiMe KpPHCTAIIBI
HENIEBOrO0  MNpOAyKTa  OTAeNstoT.  [lonyuyeHHBIM  TEeXHHYECKHMH  TpOAYKT
MEPEKPUCTAIIIM30BBIBAIOT U3 cMecH 35 Mur u3onponanona ¢ 10 ma Boasl. Kpucrtamiel
npoaykra GUIBTPYIOT, IpOMBIBAIOT Boxoi (3x30 mur) u usomponanonoM (2x13 ),
cymar. [Tonyuaror 1ieneBoit MpoAYKT B Buae Genbix xpuctamnoB. Bexon 1,55 r (18%,
cuMTasd Ha ructamuH, umu 14% - Ha uzodranesyro kucnory). Rr 0,42 (1). T.n. 218-
219°C. E*40 mMm. Mace-criektp: [M+1]" 353, Criektp 'H-IMP: (300 MT'ni, IMCO-de):
8, m.a.: 2,74-2.79 (1, 4H, B-CH,-Ha), 3,46-3,52 (1, 4H, a-CH,-Ha), 6,81 (c, 2H, 5-CH-
Im), 7,52-7,56 (M, 3H, ArH+2-CH-Im), 7,92-7,95 (n, 2H, ArH), 8,28 (c, 1H, ArH), 8,65
(mup.c, 2H, -C(O)-NH-), 11,80 (mup.c, 2H, -NH-). BOXX B ycmosusx b,
WHAMBUYyalIbHBIA THK, BpeMs BeIxoaa 12,5 muH.

[Ipumep 6

Buc-1.5-(N B.ructamunun)rnyraposas kucnora; (N.N'-Guc-[2-(1H-umunasomn-4-

un)atunnedragaguaMun) (coenuuedue 11)

K pacreopy 13,2 r (0,10 Mons) rmyrapoBoi kuciaoTel B 50 MJI MeTaHOja NpHU
OXNMaXACHUN U NepeMeluBaHun nopuusmu nodasmstor 8§ miu PCli. Pacteopurens us
peaKUHOHHOM cMecH yHmansdioT B BakyyMme. [lonydeHHBIH OCTaTOK IEPETOHAIOT B
Bakyyme. [Tonyuator 14,7 r (92%) nuMeTunosoro a¢upa riayTapoBoit KHCIOTHI C T.KHII.
110-112°C.

K 20 M1 430mpOmUNOBOIO CHOUpTAa NPHIMBAIOT 7,5 M THIOpAasHHTUApPATA,
HarpeBaroT O KUMEHMA U 110 KamiaM god6asnsioT 8 r (0,05 Mone) auMeTHIOBOTO 3dQHpa
[JyTapoBOHM KHCIOTHI, pPEaKUHOHHYIO cMech ocTaBmaior npu +20°C Ha 16 u.
Brimasumiit B 0CaA0K MPOAYKT OTACNAIOT, NMPOMBIBAIOT HU3ONPONHJIOBBIM CIIHPTOM.
Cymar. onyuatot 7,3 r (91%) nurunpasuna rioyrapoBoi kucnotsl ¢ T.1u1, 210-212°C.

K pactBopy 1,61 r (0,010 mMonp) auruapasuaa rIyTapoBoi KHCIOTE B cMecH 20 T
aepga ¢ 2,5 Ma consHo#t kucnoTel M 10 MJI OpeABapHUTENBHO OXJIAXKACHHOTO
xjnopodopmMa mpH InepeMemuBaHHM noprusmu npubasmaor 1,45 r (0,021 Mosns)
HuTpuTa Harpus. Cnoit xnopodopMa OTAENAIOT, NPOoMBIBatOT 10 M oxNaxaeHHo# 10
+4°C BOIBI M MPUIIHBAIOT K OXJIAXAEHHOMY pacTtBopy 2,6 r (0,023 Moib) ructamuHa B

5 Mn u3ompomnaHonia. PeakunoHHyI0 cMech octaBastoT nmpu +20°C Ha 2 4, 3atem
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PacTBOPHUTENb YAAISIOT B BakyyMe, [To/ydeHHBI 0CTaTOK pacTBOPSIOT B 20 MJI BOJBI U
TTPOMYCKAIOT Yepe3 KONOHKY ¢ 50 M monoobmenHoi cmoner KY-2-20 B H'-dopme.
Cwmony npomeiBatoT 0,5%-HBIM pacTBOpOM aMMHaka, cobupast Gpakuun nNpoAyKTa, He
COIEpKALIETO THCTaMUH. JII0aTel 0OBEAMHSIOT, PACTBOPHTENb YAAIAIOT B BaKyyMe,
MOJIyYEHHBI! OCTATOK IIE€PEKPHCTA/UIM30BLIBAIOT M3 2 MJ H30IpONAHONA, CyIar.
IMonyuatot 1,8 T (55%). Re 0,42 (1). E'49 mm. T.mn. 166-168°C. Cmextp 'H-aMP
(D20): 6, m.m.: 1,73-1,78 (M, 2H, B-CH,-Glt), 2,10-2,15 (T, 4H, a-CH,-Glt), 2,78-2,82
(1, 4H, §-CH,-HA), 3,43-3,48 (1, 4H, a-CH,-HA), 6,94 (c, 2H, 5-CH-Im), 7,69 (c, 2H,
2-CH-Im). Criextp UK-®ypse (B Tabmuue KBr, v, em™): 1651 (v C=0 amux I), 1580 ©
NH amug II), 1425 (-CH,-CO-). Haiineno, %: C 56,40, H 6,86, N 26,31. C;sHx»NgOs.
Brruucneno, %: C 56,59, H 6,96, N 26,40.

[pumep 7
Bbuc-1,5-

B

-THCTAMMHIUT)ATUINHOBAS KUCIIOTA, 2-(1H-nMunazon-4-

uwinatuialrekcaganaMun) (coequuedue 12)

K pacteopy 7,40 r (0,05 Monb) amunuHOBOM KHCIOTHI B 25 MJI METaHoJa IpH
OXJIaXICHHUH I10 KarisM fo0aBisaioT 4 M Tpexxnopucroro gocdopa. Pactsopurens us
pPEeaKkUMOHHON CMeCH YNAISIOT B BaKyyMe, MOMYUYEHHBIH OCTATOK MEPETOHAIOT B
Bakyyme. [TonydatoT 7,5 r (86%) nuMeTHIOBOro 3¢Hupa afUMUHOBOM KUCIOTHI, T.KHIL.
115-117°C.

K cmecu 20 Ma H30NPONPONNIOBOrO CIIUPTA U 5 MJI THAPasUHIHAPATa, HArpETOR
0 KulleHHd, Mo kxammsMm npubasmaror 7,5 r (0,04 Momp) aumeTminoBoro 3dupa
AOUITHHOBOM KHCIOTHL, PEAKIIMOHHYIO CMECh OCTaBIAIOT Ipu +20° Ha 16 4. Brimapmuit
B O0CalOK MpPOAYKT OTIENSAIOT, IPOMBIBAIOT H30NPONMJIOBBIM CIHMPTOM, CyLIAT.
[Monyuator 6,2 r (83%) nuruapaszuaa aquNUHOBOM KUCIOTEL ¢ T.III. 182-182,5°C.

K pactBopy 2,2 r (0,013 Monp) Auruapasuaa agulMHOBOM KHCIIOTH B cMecH 30 T
Jpga ¢ 3 MO COMsSHOM KHCAOTHI M 15 M oxylaxaeHHoro xjopodopma mnpu
IepeMEIIUBAHIY TIOCTENEeHHO nopuusaMH npucemaroT 1,8 r (0,026 mons) HuTpHTa
Harpust, Cnoit xnopodopma otaensior, npomeBaioT 10 My oxnaxneHHo#H mo +4°C
BOIbI U NMPUIMBAIOT K OXJNaxaeHHoMy pacTBopy 3 r (0,027 monp) ructaMuHa B 8 M
usonponanoia. [TodHOTY npoTekaHust peaklMH KOHTpoaupyioT MetoaoM TCX wumm
anekTpodopesa. PeaknnonHyto cMech OCTaBiIAOT Ha 24 4 nipH +4°C, ocagok OTRENAOT,

NPOMBIBAIOT U3OIIPONUIOBBEIM CIIMPTOM, ICPEKPHCTAINTH30BBIBAIOT W3 BOABI, CyIOar.

a
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[onyuator 2,8 r (65%). Ry 0,48 (1). E'45 mm. T.mm 184-186°C. [M+H]" 332,92.
Coextp 'H-MP (D,0): 6, m.x.: 1,37-1,41 (M, 4H, B-CH,-Adip), 2,11-2,15 (M, 4H, a-
CH;-Adip), 2,74-2,78 (T, 4H, B-CH,-HA), 3,40-3,44 (1, 4H, o-CH>-HA), 6,88 (c, 2H,
5-CH-Im), 7,63 (c, 2H, 2-CH-Im). Cnextp UK-®Dypre (B Tabauue KBr, v, em™): 1646

(v C=0 amun I), 1581 (6 NH amugx II), 1425 (-CH,-CO-). Haiineno, %: C 57,45, H

7,15, N 24,97. Cy4H24N6O;. Brruucneno, %: C 57,81, H 7,28, N 25,28.

B COOTBETCTBHH C BBIIEYKAa3aHHOH METOAHWKOH MONY4EHHE! CleXylolIne
COeTMHECHUS:
Homep
CrpykrypHas ¢opmya OHU3NKO-XUMUYECKHE JaHHBIE
COETUHEHUS

Coenumenne | Ny NH NH S
ns <\/\(\/ m \/\b}/ \/}

Macc-cnexTp: [M+1]=353.
BOXX: B ychnoBusx b,
WHAUBUIYAIBHBIH [THK, BpEMsI
Beixoma 16,1 muH. Cnekrtp
'H-SIMP (400 MT'n, IMCO-
de): 6, Mm.m.: 1,63-1,75 (2H, M,
CH,), 1,96-2,11 (4H, T,
J=7,46, 2CH,;), 3,06-3,16
(4H, 1, J=6,97, CH,), 3,35-
346 (4H, nmm, J1=6,61,
J2=6,11, CH,), 7,66-7,74
(2H, g, J=3,18, Ar), 7,66-7,74
(2H, n, J=3,18, Ar), 7,9-8,0
(2H, M, NH).
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KX/MC, uHIUBUAYATLHBIH
UK, BpeMs ynepxuBanus 0,3
mua [M+H]'=319. BOXX B
YCIOBHAX A,
MHAMBUIOYAIBHBIH [THK, BpEMS
yaepxxupaHus 4,12 MuH.
. Crnextp 'H-SIMP (400,13
CoenuHenne N\(\/NH MNH \/YN MI'y, JIMCO-ds, 6, w™m.nm.,

10 <\/ L i I L } JTm): 1,69 (memt., 2H,
CH,CH,CH,, J=7,3 '), 2,01
(r, 4H, CH.CH,CH,, J=7,3
'), 2,73 (1, 4H, CCH,CH:N,
J=7,5 T'm), 3,31 (xB., 4H,
CCH,CH)N, J=7,5 I'm), 6,87
(c, 4H, CHN_), 8,00 (mmp.T,
2H,NH).

Mpumep 8
Buc-1.4-(NP-ructamunun)surapaas  xucmora;  (N,N'-Guc-[2-(1 H-umunazon-4-

mn)stunloyvranmuamun) (coenunedue 3)

K pacteopy 0,10 r (0,9 mMmonp) rucramuHa B 3 MJI H30ONPOIMIOBOTO CIIMpTa
npubasmsor 0,15 r (0,78 MMOTIB) CYKIIMHUMHUIOTUCTAMKIHA K HATPEBAIOT N0 KUIICHUA B
Teyenue 2,5-3 4. [ToMHOTY MpOTEKaHHs peakIH KOHTposupytoT metonoM TCX wunu
anektpodopesa. 3aTeM peaKIIHOHHYIO MacCy OXJIAKAAIOT A0 KOMHATHOH TeMIIEpaTyphl
H octasisioT Ha 26 u mpu +4°C. IIpoaykT oTmensioT, NpOMBIBAIOT H30IPOIMHIIOBBIM
criproM, cymar. Beixox 0,20 r (81%). Re 0,44 (1). E'51 mm. T 231°C. [M]
304,12. Cnextp 'H-SIMP (D,0): 8, m.1.: 2,48 (c, 4H, CH,-Suc), 2,80-2,84 (1, 4H, B-
CH,-HA), 3,44-3,48 (1, 4H, o-CH,-HA), 6,97 (¢, 2H, 5-CH-Im), 7,78 (c, 2H, 2-CH-
Im). Cnextp UK-®ypoe (B Tabauue KBr, v, CM“): 1634 (v C=0 amun I), 1583 (6 NH
amun II), 1429 (-CH,-CO-). Haiineno, %: C 6,57, N 27,18. C14H20N¢O,. Brruucneno,
%: C 55,25, H 6,62, N 27,61.
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[Ipumep 9

Buc-1,5-(N-3trnaMubo-2-6emsuMunazonun)rayraposasg  kucinora;, (N.N'-6uc-[2-

(1H-6enzuMunason-2-unaTHialneHTagauaMun) (coenuueHue 7)

K pacteopy 8 r (0,06 momp) rimyrapoBoit kucmorel B S00mn 6e3BoaHoro
tetparuapodypasa mpubarnaor 23,4 r (0,145 Moap) xapOOHHIIMMMHIA30MA,
epeMelHBaOT 2 4. 3aTeM K PeaKiHoHHON cMecH moGaemsior 21,6 T (0,133 Mons)
OEH3UMHIA30/IMI OTHIaMHH. [10My4eHHEIH pacTBOp MEepeMEIUBAlOT 34 U OCTaBIAIOT
npu KoMHATHOH Temmeparype. OcaloK NPOIYKTa OTHAENAIOT, IPOMEIBAIOT BOIOH,
cymar. [Momyqaror 21 r (82,9%). Re 0,21 (2). T.nun. 170-170,5°C. [M+1]" 419. Cnektp
'H-SIMP (IMCO): 8, M.1.: 1,61-1,76 (M, 2H, CHy), 1,95-2,07 (1, 2H, CH,), 2,9-3,0 (T,
4H, 2CH,), 3,45-3,55 (xB., 4H, 2CH,), 7,06-7,14 (M, 4H, Ar), 7,39-7,54 (M, 4H, A1),
7,98-8,08 (1, 2H, Ar), 11,6-12,7 (¢, 2H, NH). BOXX B ycnoBusix b, mHIuBUIyanbHELR
IHK, BpeMs BBIXofa 26,6 MuH.

B COOTBETCTBHH C BBINEYKA3aHHOM METONMKON IOIY4EHHl CIEIYIOUIHE

COCOUHECHUA:

Homep
CrpyxrypHas popmyna DOU3NKO-XHUMHYECKUE JaHHBIE
COCIUHEHUS

Macc-cnexktp:  [M+1]"=453.
Cnextp 'H-SIMP: (400 M,
JIMCO-d¢): o, m.o.: 1,65-1,77
(2H, M, CHy), 2,0-2,1 (2H, T,
J=7,46, CH,), 3,16-3,26 (4H,
1, J=6,97, 2CH;), 3,45-3,56

Cocmone NY\/NHMNH\/Y* (4H, xs., J1=6,48, 12=587,
; @ b S\D 2CHy), 7,35-7,44 (1H, M, Ar),
7,44-7,52 (1H, ™, Ar), 7,9-

7,96 (2H, 1, Ar, J=7,82), 7,9
6-8,02 (2H, T, NH, J=5,5),
8,02-8,07 (2H, 1, Ar, J=7,82).
BOXX B ycmoBuax b,

I/IHI.IPIBPII.[yaIIBHBIﬁ ITHK, Bpe€M4d

BeIxoxa 18,7 MuH.
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HccnegoBanue XeJaTHPYIOMEH CriocOOHOCTH ONUCHIBAEMBIX COETHHEHHH

[Ipennaraemble coeauHeHus oOmeit dopmynsl [, xax moxasamd AasbHeHmue
UCCNIENOBaHMA, O0NagalOT  CHOCOOHOCTBED K KOMIUIEKCOOOpa3oBaHHIO WM
XeJIaTHPOBaHUIO HOHOB MeTajutoB. OHH HMEIOT HECKOJIBKO (DYHKUHOHANBHBIX TPy,
CIIOCOOHBIX BBICTYIIATh B pPOJHM JOHOPOB 3JIEKTPOHOB INpH KOMILIEKCOOOpa3oBaHUY,
Hanpumep, KapOOKCHJIbHAS TPYIIa, HMHIO-, aMUAOTPYINE], U IPEeNCTaBIsioT coboi
JIMraffgel, CeUH(DUYECKH B3auMOJEHCTBYIOIME ¢ HMOHAMU METaJUIOB, HAIpHMED, C
HOHaMM LIMHKa, MeJIH, XeJe3a, Kalblus, MarHug.,

BaxkHO# XapaKTEpHUCTHKOH CIOCOOHOCTH IHTraHma K KOMINIEKCOOOpa3oBaHHIO
ABISIOTCS KOHCTAaHTHl Auccouuamuu (pk,) HCCAENyeMBIX COCAMHEHHH B BOJHOM
pactBope. Benuuunbel pk, OnpenensroT, HCIONB3YS METOA MOTEHIIHOMETPHYECKOro
TUTpOBaHHA. PacuyeT KOHCTAHT JUCCOLMAIMM MPOBOJAT  COIVIACHO  METOAY
[TIrapuenbaxa [['punbepr A.A., "BBeneHHe B XHMMIO KOMIUIEKCHBIX COEIMHEHHH",
n3n.4-e, ucnp., JI., Xumus, 1971].

Memoodwvl pH-nomenyuomempuuecko2o mumposanus

TuTpoBaHWe NPOBONWIOCH HA YCTAHOBKE C MCIIOJNB30BAaHMEM HOHOMEpa
naGoparoproro tuna M 120.1. Co3nanHas ransBaHH4YecKas Sdeiika cOCTOLIA U3 IBYX
JJIEKTPOIOB: HHIUKATOPHOrO CTEKJITHHOIO U XJIOPCEPEOPSIHOTO 37€KTPOAa CPaBHEHHUS.
3Hnavenus pH onpenensnuck ¢ TouHOCTHIO £0,2.

Hexoansle 0,05 M pacTBOpE! coNeit HOHOB METAIIOB M?" rOTOBHIM U3 HATPATOB
muuka (Zn(NOs),-6H,0), kansuus (Ca(NO3);4H,0), cynedara meau (CuSO4-5H,0),
xnopuga marus  (MgCly'6HO) u conmum Mopa  ((NHs)2Fe(SO4)2:6H0).
CTaHIapTH3alMIO HCXOIHBIX pacTBOpOB cojell M? [poM3BOIMIM METOHAaMH
KOMILIEKCOHOMETPHYECKOr0 THTPOBAHHS ¢ TprionoM B (M*=Zn**, Cu?*, Mg?*, Ca?),
crnekrpodoToMeTprueckKt IpH 490 HM ¢ IOMOILEIO O-()eHAHTPOIHHA (M”=Fe2+).

TunuuyHad METOAMKA ONpEAeNeHHUs CTYNEHYAThIX KOHCTaHT KHCIOTHOM
muccoranuu (kp, . . ., k) pH-mMeTpuueckum TurpoBHKHeM o merony llIsapuenbaxa

Hagecky HcCleqyeMOro CoeIHHEHUS (3-104 MoJb) pactBopsiii B 15,0 Mt 0,5 M
Boguoro pactBopa KNOs;. ITomywennsni 0,02 M pactBOp IpH HHTCHCHBHOM
nepeMeurBanuy TUTpoBamu 0,05 M BoamemM pactBopom NaOH wumm HCL
DUKCHPOBAIHM B KaXIOH TOYKEe TUTPOBaHHA KoiuuecTBo (V, MII) H3pacXOZOBAaHHOTO

tutpanta U pH pactBopa. lllar TmrpoBanus cocraBmsan 0,5 Mi, BONH3M TOYKH

-
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akBUBaNIeHTHOCTH - 0,2 M. TuTpoBanue nposoawiu a0 3HayeHuit pH pactBopa 11,0-
11,5. o xpugoit TurpoBanus pH=f(a) onpenensnu cooTBeTcTByIOMEE 3HaYeHUIO a=0,5
u/umu a=1,5 3rauenue pH pactBopa, a - KONHYECTBO NpHUOABIECHHBIX I-3KBHBAICHTOB
THTPAHTA B IlepecyeTe Ha | MOJIb THTPYEMOrO BEIECTRA.

PesynpraTel onpeneneHust KOHCTAHT KUCIOTHON Iucconuanuu [pk,] nmo meromy
[IIBapuen6axa HecneIyeMBIX COSIHHEHNH IIPeACTaBNIeHE! B TabaHLe 3.

Tabunma 3
3Hayenun pk HccleqyeMBIX coeIMHEHHH B BOJHOM pacTBOpe, pACCYUTAHHbIE

no merony IlIgapuen6axa (C 0,02 M, nonnasi cuna pacrsopa 0,5 (KNO;3), 22°C)

Homep coennnenus pki pka
2 7,114 11,279
3 6,88 11,279
11 7,161 11,899
12 7,131 11,95®

M _ rarpoparue Boamsm 0,05 M pacteopom HCL

@ _ turposanue poausm 0,05 M pactBopom NaOH.

C yderoM TaKux NapaMeTpOB, KaK KOJHMYECTBO HCCIEAYEMOrO BEINECTBA,
He00X0aUMOro I/ IOTEHIIMOMETPHUECKOTO TUTPOBAHUS, METOMKA €r0 IIPOBEACHUS 1
pacueTra KOHCTaHT, Haubonee MOAXOMAINHUM, HHQOPMATHBHBIM H IIPOCTHIM SBISETCS
MeTon Breppyma [TamaktionoB, M.A. UYuctsxos, B.I'. CesacthsHOB u 1p.,
"CryneHyaTble KOHCTaHTBI YCTOHYMBOCTH KoMIUlekcoB aneMmeHToB III b rpynmer u
JIAHTAHOHJIOB C ALETUIIAIIETOHOM B BOTHOM PacTBOpE U NPOU3BEAECHHUS paCTBOPHUMOCTH
ux TpuauetuaauetoHatos", XK. dus. Xum., 2004, 1. 78, Ne9, c. 1596-1604].

Meton oOCHOBBIBaeTCS Ha IMPENCTABIECHHH O CTYIEHYaTOCTH IIporecca
KoMmILuiekcooOpasoBaHus. [ aBHRIM JonmymeHHeM MeToma beeppyMa sBisetcs
[pEeanooxKeHne 00 00pa3oBaHUM TOJIHKO MOHOSIEPHBIX KOMIUIEKCOB. CxeMaTuyecku
IIPOLIECC KOMITIEKCO0Opa3oBaHms MOKHO OMMCATh CIENyIoIM oOpa3oMm:

M+LeML K =[ML}/[M][L]
ML, +LeML, Ko=[ML[/[MLn][L]
Cornacto Metomy bBeeppyma uccienyeMoe COEOUHEHHE THUTPYETCS ABaXIBI

pactBopom NaOH: B oTcyTcTBHE W B NpPUCYTCTBHM HOHA MeTalla: THTpoBaHHe
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IIPOBOJAT MPU BHICOKOH MOCTOSHHOH KOHIEHTpauuH WHANGGEPEHTHOTO 3JIEKTPOIIHTA,
obecneunBarolelf MOCTOSIHHYIO HOHHYIO CHILY pacTBOpa.

Jinst 3THX nenefl IPUMEHSIOT XOPOLIO PACTBOPHMBIE COJH, HalpUMep, HUTpAT
Kanmusg., DKCIEPUMEHTATEHO HAXOAAT KOHLEHTPALHMOHHBIE CTYIIEHYATBIE KOHCTAHTHI
ycroituuBoct (K,). Kpome Toro, Bo3MOXXKHO mMoiydeHHe HHPOPMAIHMH O COCTaBe
00pasylomuxcst KOMIUIEKCOB, a KMMEHHO - MaKCHMajbHO BO3MOXHOM HHCIIE
IPUCOEeIUHSIEMBIX TUTaHaAoB (n).

TumuyHast MeETOAMKA ONpeNeNeHUs CTYNEHUYaThIX KOHCTAHT YCTOHYHBOCTH
KOMILIEKCOB pH-MeTpUUECKUM TUTPOBaHUEM 11O MeTOAY breppyma

HaBecky uccienyeMoro CoeTHuHEHUS (3-10'4 MoIb) pactBopsuiu B 14,0 M 0,5 M
Bogroro pactBopa KNOs. Ilpu uHTeHCHBHOM mnepeMmemupaHuu fobasmsamd 1,0 mu
(510" momp) 0,05 M Bommoro pacteopa comn M. Hccnemosam cucTeMEl ¢
cootHomeHueM M”" x L 1:6. ®uxcuposanu s3HadeHus pH pacTBOpa IpH COBMECTHOM
NPUCYTCTBMM JIMFaHOAa M HOHOB MeETaula B pDAcTBOpe. THTPOBaHHE CMECH
ocymecteiasuin 0,05 M Bomuem pactBopom NaOH B mmpoxoM uHTepBane pH (mo
snauenuit pH 11,0-11,5). @ukcrupoanu B KaXIOH TOYKE TUTPOBAHHs KOJIHYECTBO
H3pacxon0oBaHHOro TUTpaHTa (VNaon, M) M pH pacTtBopa. B MoMmeHT oOpasoBaHus
ocajika, IIOMYTHEHHS PacTBOpa IJIH M3MEHEHHS €ro OKpacKd (PUKCHpPOBAIM 3HAYEHHUE
pH, xapakTtep n3MeneHus u 00beM pactBopa NaOH, nomenmero Ha tutpoBanue. lar
tuTpoBanus paseH 0,25 min. Tlo xpusoit Beeppyma n=f(pA) mpu kaxaoMm moiy-
LIEI0YHCIEHHOM 3HadeHuH GyHKiuu obpasosanus 7=n-0,5 onpenensmu 1gK,.

B Hacrodinee BpeMs MeTon bBbeppyMa HacTO NpPHUMEHSETCS i1 HU3Y4YCHUS
KOMIUIEKCO00pa3oBaHusa. JTOT METoJ MpeNycMaTpHBaeT  ONpENeNcHHE  JIBYX
TIapaMeTPOB - KOHIEHTPAIIMH CBOOOJHOrO JIMraHja B paBHOBECHBIX YCIOBUAX - [L'] u
¢yHkuMH 06pa3oBaHUs 7, IpeacTaBisomeld coboif cpemHee WHCIO JMIAHIOB,
BXOMAIIUX B KOMIUTEKC. Tak, B J0O0OM MOMEHT THTIPOBAaHHSA, HCIOIB3YS
IKCIIEpUMEHTANbHBIC JaHHBIE, MOKHO paccuutath [L7] (a umeHnHo, -lg[L]=pA) u no
ypasrenuto (1) - 7, Koraa JHrana uMeeT HECKONBKO AHCCOIMMPYIOUIMX [PYIH, TO B
ypaBueHun (1) Kp cooTBeTCTByeT 3HaueHMIO KOHCTAHTBHI AHCCOLMALNH, HUMEIOLIEl
Haubosblnee 3HaueHue pk.

U3 mnocrpoennoit kpusoi beeppyma (xpuBoit ofpasosanus) #=f(pA) no

ypasHeHHIO (2) IpH KaxXIOM NOJIY-UEJOYHUCIEHHOM 3HaYeHUH GYHKUMH 00pa3oBaHus

-
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n=n-0,5 Haxonar K,. Takum oGpa3zom, cTyneH4yarTas KOHCTaHTa YCTOHYHBOCTH OymeT

paBHa OOpaTHOH KOHUEHTpaWH CBOOOAHOTO Jnuraga B Touke ! =n-0,5.
CootBercTBeHHO, ueM Oousble 3HaueHHe K,, TeM O6oilee YCTOHYHBEIM SBISETCS

KOMILJIEKCHOE COeTUHEHHE (XenaT).

ci- = [L7]  (107PH + Kp) - CRaon ™ Visor —Kuomg

n= 1
CMZ+ 10‘PH * an+ ( )
5
Kyan = = @
sl = o
e =]
rae L™ u M2+ - o6lKMe KOHLUEHTPAUHH IPUCYTCTBYIOIMX B PACTBOPE JIMTaHAA H
MeTaJlIa, MOJIL/T;
[L"] - xouneHTpaIus ¢cBOOOIHBIX HOHOB JIMTAH/A, MOJIB/IT;
10 KL - koHCTaHTa KHCIOTHOW AUCCOLHALINY JIUTAaHa,
vAaGaum CO o
NaoH - o0beM pacrsopa NaOH (“NaoH, Mosb/i1) B m000# MOMEHT TUTPOBAHUSA,
HoGaBNeHHBIH K THTpyeMo#t cMecu M™" u L, m;
ng, TIM#* - KOJIMYECTBO BEllecTBA JIMTa#aa U comu M*' B THTpyeMOM pacTBope,
MOJIB.
15 Haitnennsie mo metony Breppyma 3nadenus 1gK, nnst KoMIIIEKCOB Hccle fyeMBIX

COSIMHEHMUH ¢ HOHAMM [BYXBAJIEHTHBIX META/UIOB, NPEACTABIEHB B TaOmuuax 4, 5.

Bribop cootHomenus M® k L, paBHoro 1:6, o0yClOBIEH HaqM4ueM OAaHHBIX O

MaKCHMAaJIEHO BO3MOXHOM KoopauHanuoHaoM uucie mit Zn(ll) u Fe(ll), pasHom

mecty, 1 uig Cu(ll) - pasaom ueteipem [Claudia A. Blindauer, M. Tahir Razi, Simon
20  Parsons, Peter J. Sadler, Polyhedron, 2006, v. 25, p. 513-520].
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Tabauua 4
IlepBasi KOHCTAHTA YCTOHYHBOCTH KOMILIEKCOB cocTaBa 1:1 ucciegyembix
CoeIMHEHNH ¢ HOHAMH ABYXBaJICHTHBIX MeTa/JI0B - IgK, HaliienHBIE 1O
metony Breppyma (Boauslit pacrop, Cp=0,02 M, coornomenue M*" kL 1:6,

unonHas cuiaa 0,5 (KNOj), 22°C)

Homep [TepBas KOHCTaHTa YCTOHYUBOCTH KOMILIEKCOB cocTasa 1:1

coenu HCCIIEyEMBIX COSIMHEHHH C MOHAMH IBYXBaJIEHTHBIX METALIOB - 1gK;

HEHHA Zn(IT) Cu(ID) Fe(II) Fe(III) Mg(II) Ca(Il)
2 4,84 4,17 5,08 5,29 2,59 2,06
3 5,40 5,32 5,95 6,59 4,36 4,57
11 5,05 4,39 6,27 6,60 2,82 n<0,5
12 5,46 4,62 6,40 6,10 3,72 3,60
Tabauna 5

CTyneHuaThie KOHCTAHTHI YCTOHYHBOCTH KOMILIEKCOB cocTaBa 1:1
HCCeTyeMbIX COeJHHEeHHH ¢ HOHAMU IHHKA, HalileHHbIe 1o MeTo1y breppyma
(Bonuslii pacteop, C1=0,02 M, cooTHOmEHHE M* kL 1:6, nounasi cuna

pacteopa 0,5 (KNO3), 22°C)

CryneHuyaTble KOHCTAHTHI YCTOHYMBOCTH KOMIUIEKCOB cocTasa 1:1

Homep HCCIIEIyeMEBIX COSTUHEHUH C HOHAMHU IIMHKa
COCIUHEHNA | []epBasi KOHCTaHTa Bropas koHCTaHTa TpeTsa KoHCTaHTa
ycroitunBocty, 1gK; | ycroftuusocty, 1gKs ycToituuBocTH, 1gK3
1 4,52 4,21 3,75
2 4,84 4,50 2,60
3 5,40 5,05 3,80
6 5,62 5,15 4,04
8 6,25 5,80 5,05
10 5,50 5,24 4,48
11 5,05 4,70 2,87
12 5,46 5,03 3,38
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Takum oOpa3zoM, NpPOBEACHHBIE HCCIENOBAHHA IOKA3aIH, YTO HCIBITAHHEIE
COENWUHEHHS - MPOU3BOJHBIE OHCAMHIOB JUKApPOOHOBEIX KHUCIIOT, SBJIAIOTCH

2 PeKTUBHBIMH KOMILIEKCOOOpa3oBaTeNsIMH, 11 OONBITMHCTBA U3 KOTOPHIX HAHIEHEI
BEICOKHE 3HaueHUs IgK|>5 N0 OTHOLIEHHIO K HOHAM NIEPEXOIHBIX METALTOB. [IpH aTOM

5 HaOmOAaeTCs HECKOJBbKO IIOBBIUIEHHAd KOMIUIeKcooOpasyroiuas CIOCOOHOCTD

npeanaracMeIX CoefnHEeHHU# o0meit Gopmynsl I 1o OTHOMIEHHIO K HOHAM JXele3a.
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OOPMVYJIA U3OBPETEHHUA

1. [TpoussoaHble GucaMua0B AUKapOOHOBBIX KHCIOT 00meit popmynsr I:
R R2 Ry

B KOTOpO#

5 R, mpencraBnsier cofoif S-4IeHHYIO HEHACHINIEHHYIO TeTEPOLHKIHYECKYIO
rpynmy, cojepxariyo oT 1 m0 2 rerepoaToMoB, BBIOpaHHBIX H3 N u/umu S,
HeoOs3aTENbHO KOHICHCHPOBAHHYIO C O-WIEHHOH HEHACBHIIICHHOH MHKIMYECKOH
IpyIIOH;

R, mpencrasaster coboit rpynny -C(O)-R3-C(O)-, rne Rz npencrasnser coboit

10  rpymmy -(CHy)n-, HeoOs3aTenbHO 3aMerneHHylo ogHuM min aAByms C;-Ce amkumamy,

unu beHun,
n npeacTasaseT coboit nenoe yucno ot 0 1o 4;
WITH uX (hapMalleBTHYECKH IIpUeMIIEMBIE COIIH,

IIPH YCIIOBHH, YTO COEIUHEHHE HE ABJIAETCSI COCAUHEHHUEM, B KOTOPOM:
15 R, mpencrarnser coboii

H
N
0
(CH,)3-C(O)-; nun

COCOIUHCHUECM, B KOTOPOM

H
~
R, npencrasnser coboit N u R, npencraBmsier coboit rpymmy -C(O)-

(CHy)4-C(O)-.

20 2. CoenuHeHue no n.1, roe

u R, npencraenset coboit rpynny -C(O)-

R| npencrasnser coboif rpyrmny, BHIOPaHHYIO H3:
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—~
S
R, npencrasnser coGoit rpymmy, BeiOpanHyto u3 -C(0)-(CH;)-C(O)-, -C(O)-

(CH2)1-C(O)-, -C(0)-(CH2),-C(0)-, -C(0)-(CHz)3-C(O)-, -C(0)-(CH2)4-C(0)-, -C(O)-
CHz-CH(CH3)-CH2-C(O)-, -C(O)~CH2-C(CH3)2-CH2-C(O)-, WK TPYIILY

SolNoalee

5 3. llpousBoansle GHcaMUIOB AUKApOOHOBBIX KUCIOT obmeit Gopmyssr I:

R _R R4
1\/\NH 2\NH/\/ ,

?

B KOTOpPOM
R; mnpencraBmser coOOH S-wWiICHHYI0 HEHACHIIEHHYIO TeTEPOLHKINYECKYIO
rpynmy, comepxamylo oTr 1 mo 2 rerepoaroMoB, BbIOpaHHBIX K3 N u/mim S,
10  Heoba3aTeNBHO KOHOEHCHPOBAHHYIO C 6-WIEHHOW HEHACBIIEHHOM IMKIHYecKol
[pyIIOH;
R, mpencraBiser coboit rpymmy -C(O)-R3-C(O)-, rne R; mpeacrasmier coboit
rpynny -(CH3),-, HeoOs3aTenbHO 3aMeleHHyl0 oqHuM unu aByMms C-Cg¢ ankxunamuy,
WM GeHum,
15 n mpexcrasaser coboit uenoe yucno ot 0 no 4;
I UX (papManeBTHUECKH NpUEMIIEMBIE COJIH,
oGnanaromue cnocoGHOCThIO XeNATHPOBATH HOHBI METAJLIOB.
4. TlpomsBoauble OHCaMHIOB AMKAPOOHOBBIX KHCIOT IO .3, CHOCOOHBIE
xenaruposars uousl Zn, Cu, Fe, Mg, Ca.
20 5. JlexapcTBeHHOE CpeACTBO U NpOGMIAKTHKH WHIH JICYEHHS BHPYCHBIX
3aboneBaHui, mpencTaBsomee coboit coequHeHue ooweit popmynsi I:

R _R R4
1\/\NH 2‘NH/\/

2

B KOTOpO#
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R, mpencraBnser coOoH S-4leHHYIO HEHACBHIIEHHYIO TIeTEPOLHKIHYECKYIO
rpynmy, coiepikamyilo oT 1 go 2 rerepoatoMoB, BbIOpanHeIX M3 N w/umu S,
Heo0s3aTeNIbHO KOHIEHCUPOBAHHYIO C O-WIEHHOH HEHACHIIEHHONH IMKIHYECKOit
TpyNIoi;

R, npencrasnser coboit rpynny -C(0)-R3-C(O)-, rae R3 npeacrasmser coGoit
rpynny -(CHy),-, HeoOs3aTenpHO 3amenieHHyo oguuM win asyms Ci-Cg ankumamu,
WM QeHun,

n npeactasnseT coboit nenoe uncno ot 0 1o 4;

WM ero GapMaleBTHUECKU TPUEMIIEMBIE COITH.

6. JlexapcTBeHHOE CpencTBO MO ILS, rae BHpPYCHOe 3a00/IEBaHME BBI3BAHO
BupycoM renartuta C, BHpycoM namuuioMsl yenoseka, BUY unu onxorennsiMu PHK
BUpYCaMHU, TAKHMH KaK BHPYC JIeHKEMUH.

7. JlexkapCTBEHHOE  CpEeOCTBO Ui NPOQUIAKTHKH  H/UIM  JICYCHHA
CEepAeYHOCOCYAUCTEIX 3a0oseBaHuil, NMpEACTaBILIIOMEE COOOH COeMHEHHE oOmei

dbopmynsr I:

B KOTOpOi

R, mpexpcraBiser cobGoff S-uIEHHYIO HEHACHIIECHHYIO TI€TEPOLHMKIHYECKYIO
rpymnmy, comepxauryio or 1 mo 2 rerepoaroMoB, BeIOpaHHBIX M3 N u/mmm S,
HeOoOA3aTEIPHO KOHACHCHPOBAHHYIO € 6-WlIeHHOH HEHACBINIEHHOM IHKJINYECKOH
IpyNIOH;

R, npeacraBnser coboii rpynmy -C(O)-R3;-C(O)-, rae R; mpencrasmser coboit
rpynny -(CH,),-, HeoOs3arensHo 3aMemmennyto omHuM uma asyms Ci-Cg ankunamy,
uin geHun,

n npexacrasngeT coboit nenoe uncno ot 0 xo 4;

WIH ero GapManeBTHYECKH IIPHEMIIEMBIE COJH.

8. JlexapcTBEeHHOE CpEACTBO MO I.7, 7€ CEPAECYHOCOCYAHCTBIE 3aboieBaHMs
BbI3BAHBI  KAapAHOTOKCHYHOCTBHIO  IMTOCTaTHKOB, OTJIOKEHHEM  XOJIECTEPHHA,
MOBBIIIEHHEIM KPOBSHBIM JABJIEHHEM.

9. JlexapcTBEHHOE CpeICTBO, oOOnajamoliee AaHTHOKCHIAHTHEIM JeHcTBHEM

npencrasnstomee coboit obmeit hopmyner I:
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B KOTOpO#

R, npexncraBaser coloif S-wiICHHYIO HEHACBHIEHHYIO TIETePOLHKIMYECKYIO
rpynmy, comepxaumyio or 1 go 2 rerepoaToMoB, BbIOpaHHBIX u3 N w/umu S,
HeOoOS3aTeNILHO KOHAEHCHPOBAHHYIO C O-4uleHHOU HEHACHILECHHOH ITUKIHYeCKOi
rpyInon;

R, mpencrasaser coboit rpynny -C(0O)-R3-C(O)-, rne R3 npencrasnser coGoi
rpymny -(CHj),-, HeoOs3aTenpHO 3aMelleHHyo oqHuM unu aByMsa C;-Ce ankunamy,
Wi QeHu,

n npencrasnger coboit nenoe yucno ot 0 no 4;

WM €T0 (papMalleBTHUECKH NPHEMIIEMBIE COTIH,

10. JlexapcTBeHHOE CpeAcTBO NO M9 1nd NpodHIAKTHKM H/MIH JIeYeHUS
3a00JIeBaHM, CBI3aHHBIX ¢ METAIO3aBUCHMBIMH PEaKUUSIMU CBOOOTHOPATUKAILHOIO
OKHUCJIEHHUSA.

11. JlexapcTBenHoe cpenctso no 1.9 umu 10, roe 3aGoneBaHus, CBA3AHHBIE C
METAILIO3ABUCUMBIMH PEaKIMIMU CBOOOTHOPAIUKAILHOIO OKHUCIICHHUS, IPEACTABISIOT
coGo#t repoHTONOrMYeCKYe 3a00NeBaHNA, TAKHE KaK KaTapakTa, 3a007eBaHHs CETYATKH,
NUIMEHTALUA KOXH; [OCIHENCTBHS HHCYNBTAa; aTE€POCKIEPO3; BOCHAIUTEILHBIE
3a00JIeBaHUs, TAKUE KaK OCTE0apPTPUT, PEBMATOUIHBIN apTpHUT.

12. JlekapcTBEHHOE CPEACTBO I NPOQUIAKTHKH W/WIH JiedeHHus auabera u ero

COCYIHUCTBIX OCI0XKHEHHUH, MpeAcTaBiomee coboit coenunenue obmeit popmymsr I:
R _Ra Ry
1 \/\ NH ~ N H/\/ ’

B KOTOpO#

R, mnpencraBnger coGo#f S-WIEHHYIO HEHACBINIEHHYIO [ETEPOLMKIMIECKYIO
rpynmy, cogepxamylo or 1 g0 2 rerepoaromoB, BeIOpaHHBIX u3 N u/umu S,
HeoO0d3aTeNbHO KOHICHCHPOBAHHYI0 C O-uleHHON HEHaCHIUIEHHOH UHKIMYECKOH
rpynno#;

R, npexncrapnser coboit rpynmy -C(0)-R;-C(O)-, rne R3 mpeacrasnser coboit
rpynny -(CH,),-, HeoGs3aTensHo 3amelnenHyo oaquuM win asyms Ci-Cg ankunamu,
Uy QeHuI,

n mpeacTaBieT coboii nenoe yucio ot 0 1o 4; .
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HJIM ero (apMalleBTHYECKH TpUEMIIEMBIE COJH.
13.  JlekapcTBeHHOE  CpeACTBO AN NpOGWIAKTHKM W/HIH  JIEUSHHS
HelponereHepaTUBHBIX 3a00NeBaHui, npeacTapisioliee coboi coennHeHue no obuei

dbopmynet I:

B KOTOpOH

R, mnpencraBnser coboH S5-wWICHHYI0 HEHACHINCHHYIO TETEPOLHKIHYECKYIO
rpynmy, cogepxaityro oT 1 pmo 2 rerepoatoMoB, BoIOpaHHBIX M3 N w/mmu S,
HeoOA3aTeabHO KOHAEHCHPOBAHHYIO C O-wWIEHHOH HEHACHINEHHON IMKIMYECKOMH
rpyIrnoii;

R; mpeacraBnser coboii rpymmy -C(0O)-R;-C(O)-, rae R; mpencrasmser coboit
rpynny -(CHj)n-, HeoOs3aTenbHo 3aMeleHHy0 ofHuM MM aByMsa C-Cg ankunamuy,
wH Qenun,

n npeacrasnsgeT coboit nenoe yucio ot 0 o 4;

WK ero (hapMaleBTHYECKU IPHEMIIEMBIE COJIH.

14. JlexapcTBeHHOE CpeAcCTBO NO M.13, rae HeliponereHepatuBHOE 3a00NEBaHUE
npeacraesnseT coboit OGone3Hs AnburefiMepa, 6onesnp IlapkuHcona, Bunbecona,
[eHTUHITOHA, GOKOBOM aMHOTPOGHUECKHIL CKIEPO3, IPHOHHEIE 3a00/IEBaHHUA.

15. JlexapcTBEHHOE  CpeACTBO IS  NpOQHIAKTHKHA W/ MMM JIeyeHHs
OHKONOrMYecKuX 3abojneBaHuil, mpeAcTaBmsAiomee coOoit coeauHeHue oOmIeH

dopmyner I:

B KOTOpOif

R, mnpencraBnser cofoit S-wieHHYI0O HEHACBHIICHHYIO TIeTCPOLHKIMYIECKYIO
rpynny, comepxamrylo or 1 o 2 rerepoaroMoB, BeIOpaHHBIX u3 N wumu S,
Heo0s3aTeNbHO KOHACHCHPOBAHHYIO C 6-wWIEHHOM HEHACHILEHHOM IMKIHYECKON
TPYIIIOHN;

R, mpeacrasnser coboit rpynny -C(0)-R3-C(O)-, rne R3 mpencrasnser coboit
rpynny -(CHj),-, HeoOs3aTenbHO 3amerneHHyo ogHuM uiH asyms Ci-Cg anxkumamuy,
i denun,

n npeactabaer coboit nenaoe yucno ot 0 10 4; .
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1iu ero hapMaleBTHYECKH IPUEMIIEMBIE COJTH.
16. JlexapcTBeHHOE CPEACTBO I MPOQHIIAKTUKH W/HIHN jieyeHUs 3a00JeBaHui,
BBI3BIBAEMBIX TOKCMHAMM MHKPOOPraHH3MOB, NpeacTaBisioliee coGol coeauHeHue

obweit popmynsl I:

R R Ry
N

5
B KOTOpOH#
R, mpencranser coGoit S5-4ICHHYIO HEHACHINICHHYIO TI'€TEPOLUKIMYECKYIO
rpynny, comepxauryio or | mo 2 rerepoaroMoB, BeIOpaHHBIX u3 N w/umm S,
Heo0A3aTeNbHO KOHACHCHPOBAHHYIO C O-WIeHHOH HEHACBIIEHHOH MHKINYECKOMH
10  rpynmnoi;
R, mpencrasnser coboit rpynny -C(0O)-R3-C(O)-, rane R; mpencrasnser coboit
rpynny -(CHa),-, HEOOs3aTenbHO 3aMemerHy0 oaHuM B nByMsa Ci-Ce ankumamu,
HITH GeHMIT,
n npencTapiseT coboi nenoe uuciao ot 0 1o 4;
15 WM ero GapMaleBTHUECKH IPUEMIIEMEBIE COJTH.
17. JlexapctBeHHOe cpenctBo 1O I.16, raoe 3a0oneBaHMsA, BEI3BIBACMEBIC
TOKCHHAMH, TIPEACTABIISIIOT o000t 60TYTHU3M HIIHM ra30BYIO TaHIPEHY.
18. JlekapcTBEeHHOE CPEACTBO AT NPOQUIAKTHKY H/HIIH JIEYEHUS alIKOTOJIH3Ma U
aJIKOTOJILHOTO LIMppo3a MeueHH, IpeAcTaBpisiolee coeuaenne obmei dbopmyst I:
R R
20 R ™S N
B KOTOpOH
R; mpexctaBnseT co0oii: 5-wIEHHYI0 HEHACHINEHHYIO rETEPOIUIIIMYECKYIO
rpymny, cojepxamyro oT | mo 2 rerepoaroMoB, BeiOpaHHBIX 3 N w/mmu S,
HE0OA3aTE/IbHO KOHIACHCHPOBAHHYI0 C O-wICHHOM HEHACHIEHHOM IHUKIHYecKoi
25  rpymnmno#;
R, mpexncraBnser coboit rpynmy -C(O)-R3-C(O)-, rme R; npencrasnsier coboit
rpynny -(CHy),-, HeoOs3aTenpHO 3aMemenHyo ogHum unu asyms C;-Cg anmkunamu,
UM Gexu,
n npeacTasngeT coboit uenoe uucnao ot 0 xo 4;
30 HITH €ro (hapMalleBTHYECKH [IPHEMIIEMbIE COJH.

19. JlexapcTBeHHOe CpeACTBO IS NpOQUIAKTHKA W/UIM  JEYECHHS
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Kene30M30bITOYHON aHEeMHH, No3gHel nopgHpuM, MPENCTABNSAIONIEE COCHUHEHHE

o6eit popmyas [:

B KOTOPO#t

R; nmpencraBnser coOoi S-uICHHYIO HEHACBHIIEHHYIO [ETEPOIUKINIECKYIO
rpynmy, comepxamrylo oT | no 2 rerepoatoMoB, BeIOpaHHBIX M3 N w/umm S,
HeoOA3aTeIbHO KOHACHCHPOBAHHYIO C 6-WIEHHON HEHACBHINEHHOH NMKJIHYECKOH
TpynIou;

R, npencrasnser coboit rpynmy -C(0)-R3;-C(0O)-, rne Rj; npencrasnser coboit
rpynny -(CH,),-, HeoOs13aTensHO 3ameleHHyo oquuM MM aByMs Ci-C¢ ankunamu,
unu gexun,

n mpeacrasiigeT coboit nenoe yucno ot 0 1o 4;

UM eT0 hapMalleBTHUECKH TPHEMIIEMBIE COJIH.

20. JlekapCcTBEHHOE CpeACTBO IUIA NPOQUIAKTUKH W/HIH JICYEHHS OTpaBIeHUi

CONAMH IEPEXONHBIX METAILIOB, IPEACTABIAIONIEee coeuHeHe o0meit popmyis I:
R _Ro R1
S NH ‘NH/\/ ,

B KOTOpO#

R, npencraBnaser coGoif S-wIEHHYI0 HEHACHINICHHYIO TETePOLHKINYECKYIO
rpymny, cofepxamyio oT | mo 2 rerepoatoMoB, BBIOpaHHBIX M3 N u/umm S,
HeoOA3aTeIbHO KOHACHCUPOBAHHYIO € O-WIEHHOH HEHACBIIEHHON NHKIMYECKOH
IPYIIoi;

R, mpeacrasnser coboit rpynmy -C(O)-R3-C(O)-, rae Rz nmpeacrasnser coboit
rpynny -(CHay),-, HeoOs3aTensHO 3aMelieHHY0 oaHuM mid aByMms C-Ce anxunamu,
UM heHud,

n npeacrasngeT codoit nenoe yucno or 0 1o 4;

WU ero papMaleBTHYECKU IpHeMIIEMBIE COJTH.

21. ®apmaueBTHYeCKas KOMIO3ULMS 1N NPOoQUIAKTUKH W/HIH JIeYEeHUs
BUPYCHBIX 3a0onepanuit, Bkmoyaomas 3¢ QexTUBHOE KOIHYECTBO COCAMHEH A o0melt

dbopmysl I:
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B KOTOPOH

R, npencraBnser coOoil 5-4€HHYIO HEHACBINEHHYIO TE€TEPOLHKIMYECKYIO
rpynmy, cogepxamyi oT 1 g0 2 rerepoatoMoB, BeIOpaHHBIX u3 N w/mnu S,
HEOOS3aTEIPHO KOHAGHCHPOBAHHYIO C O-wWICHHON HEHACHICHHOH IMKIHYECKOI
IpyIIoNn;

R, mpeacraBnser coboit rpynny -C(O)-R3-C(O)-, rne R3; npencrasnsier coboit
rpymny -(CHy),-, HeoOs3aTenpHO 3aMeleHHyI0 oqHuM Hnn aByms C;-Cg amxunamm,
wnu denun,

n npexacrapnser coboit nenoe yucno ot 0 1o 4;

WK ero ¢apManeRTHUECKH IPUEMIIEMOH COJIH.

22. dapmaneBTHUecKas kommosuiusa o m.21, rae BUpycHoe 3aboneBaHue
BBI3BaHO BHpycoM rematura C, BHpycOM MamuUIOMBl denoBeka, BHY wumm
onkorenHsiMH PHK Bupycamu, TakuMH KaK BUpYC JIEHKeMHHU.

23. dapmaneBTHyecKkasd KOMIO3WUHS I8 NPOQUIAKTHKA M/UIH JIEYEHUS
CEpIEYHOCOCYUCTRIX — 3aboneBaHmi, BKMoUaromas 3PhEKTUBHOE  KOJHYECTBO

coeanHeHus obmeit dopmyns I:
R /R2\ R1
SN N

B KOTOPO#H

R; mnpencraenseT coGoil S-wWIEHHYI0 HEHACHINECHHYIO TI'ETEPOLUKIHYECKYIO
rpymmy, coiepxauryio oT 1 po 2 rerepoaromoB, BBIOpaHHBIX M3 N w/umm S,
HeoOs3aTeNbHO KOHACHCHPOBAHHYI0 C 6-WICHHONM HEHACHINEHHOH ITUKIHYECKOH
IpYyIIIOH;

R, mpexcraeisier coboit rpynmy -C(0O)-R;3-C(O)-, rne R; mnpencrasmser coboit
rpynny -(CHj)-, HeoOs3aTensHO 3aMemeHHyo onHuM unu aAsyms C-Ce anxunamuy,
WM GeHun,

n npencTassieT coboit nenoe yucno ot 0 xo 4;

WU ero $papMarieBTHYECKH IPUEMIIEMOM COITH.

24. ®apMaireBTHYECKass KOMIIO3MUMS MO m.23, A€ CEPACUYHOCOCYIUCTHIE
3a60/IeBaHHS  BBI3BAHBI KapIMOTOKCHYHOCTBIO ~ LMTOCTATHKOB,  OTIIOXCHUEM
XOJIECTEPHUHA, NOBBILIEHHBIM KPOBSHBIM JaBIICHUEM.

25. apmaneBTHYeCKas KOMIIO3MIMA, oOmajamomas AaHTHOKCHIAHTHBIM

JeHcTBHEeM, BKmoyaromas 3¢ GekTHBHOE KOIHYECTBO coefuHEHHs obmeit popmynsr I
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R _R R4
1\/\NH 2\NH/‘\/ ,

B KOTOPOH

R, npeacraBnseT coOoH S5-wIEHHYIO HEHACHIEHHYIO TIE€TEPOLUKINYECKYIO
rpymmy, cogepxamryro or 1 mo 2 rerepoaroMoB, BBeIOpaHHBIX u3 N wu/umu S,
HeoOA3aTeNbHO KOHICHCHPOBAHHYIO C O-WIEHHOH HEHACHIIEHHOM IMKJIHYECKON
Fpynnoi;

R, mpencraBnser coboit rpynmy -C(O)-(CHy),-C(O)-, HeobasatemsHO R
npeacrasasier codoit rpynmy -C(0O)-R3-C(O)-, rae R3 npencrasinsger coboit rpynmy -
(CH;),-, HeoOs3aTeNnpHO 3aMeeHHY0 OqHUM Hiu IByMs Ci-Cg ankunamu, uitH gexun,

n npejcTapnfeT cobol uenoe uucno ot 0 xo 4,

HITH ero ¢papMalleBTH4eCKH IIPHEMIIEMOI COJTH.

26. GapmaneBTHYECKas KOMIIO3UIMSA 10 11.25 I npodHIakTUKKY H/UITH Te4eHUS
3a00s1eBaHM, CBA3aHHBIX C METAJUIO3aBUCUMBIMU PEAKITHAMH CBOOOIHOPAIUKATEHOTO
OKHCJIEHHUS.

27. dapmareBTHuUecKas KOMNIO3uIMs no .25 wmu 26, rae 3aboneBaHus,
CBA3aHHBIE C METAIIO3aBHCUMBIMUM peaKIUsIMH CBOOOZHOPAIMKAIEHOTO OKUCICHHA,
IpeACTaBAAOT o000 repoHTONOrMYecKue 3a0oNeBaHMS, Takue KaK KaTapakra,
3a60eBaHMsl CeTYATKM, MUTMEHTAIUs KOXH; IMOCIEICTBHS HMHCYNIBTA; aTepOCKIEPO3;
BOCHATUTEbHBIE 3a00IeBaHMs, TAKHE KaK OCTE0apTPUT, pEBMATONUIHBIH apTpHUT.

28. dapmaneBTHYECKas KOMIIO3UIUS M9 NpoQUIAKTHKH W/HIM JIeUYeHUS
Iuafera 4 €ro COCYAMCTBIX OCIIOXHEHHH, BKIodaromas 3¢QeKTHBHOE KOIHYECTBO

coemuHeHu: obmeit Gopmynsr I:
R Ra_ Ry
SN N T

B KOTOpO#

R; mpenacraenser coGoil S5-uleHHYI0 HEHACHIUEHHYIO [ETEPONHIUIHYECKYIO
rpynmy, coaepkautylo oT 1 mo 2 rerepoaroMoB, BeIOpaHHBIX M3 N H/uam S,
HE0043aTeIbHO KOHIEHCHPOBAaHHYIO € O-WIEHHOH HEHACHINIEHHOH UHKIHYECKOiH
TPYINIQA;

R, npencraenser coboit rpynny -C(0O)-R3;-C(O)-, rae R; npexcrasnser coGoit
rpynny -(CHj)p-, HEO6A3aTeNBHO 3aMEIIEHHY0 OOHUM HiH aByMs Ci-Cg alkuiamu,

U GeHun,
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n nmpeacTasnAer coboit uenoe yucno ot 0 1o 4;

WK €10 (apMaleBTHYECKH [TPHEMIIEMOH COH.

29. ®apmaueBTHYECKAss KOMIIO3UIUA U1 NpOodHIAKTHKH M/HIH JICUCHHS
HeliposiereHepaTuBHEIX  3aboneBanuil, Brovaromas 3(GeKTHBHOE KOIHYECTBO

coeuHeHus obmeit opmynst I:
R Ra_ Ry
1 \/\ NH N H/\/ ,

B KOTOpO#

R, mpencraenser co0off S-4I€HHYIO HEHACHINIEHHYIO TETEPOLUIIINYECKYIO
rpynmy, cofepxainylo oT | 1o 2 rerepoaTromMoB, BEIOpaHHBIX W3 N H/umm S,
HeoOs3aTeNIbHO KOHAEHCUPOBAHHYI0 € 6O-WICHHOH HEHACHINECHHOM IHKINYECKOH
CPYIIIOi;

R, mpexactaBnsier coboit rpynmy -C(O)-R3-C(O)-, roe R; mpencrasnser coboi
rpynny -(CH,),-, HeoOs3aTenpHo 3aMemerHyo ofHUM MiH aBymsa Ci-Cs anxunamuy,
K GeHm,

n npeacrapiser coboit nenoe uncno ot 0 1o 4;

UK ero $papMalleBTHIECKH IPHEMIIEMOI COITH.

30. dapmaneBTHYeCKas KOMIO3HLHA MO0 M.29, rme HelpoaereHepaTUBHOE
3abonepaHue npencraBiasieT coboit Gone3nbp AunbureiiMepa, GonesHs IlapkuHCOHA,
Bunbcona, ['eHTHHrTOHa, OOKOBOHi aMHOTpoUUECKHH CKJIepo3, MPHOHHEIC
3aboneBaHusl.

31. ®apManeBTHUECKas] KOMIO3MIMSA IUII NPOQHIAKTHKH W/HIHM JICYECHUS
OHKOJIOTHUeCKUX 3aboneBaHuil, BIovaomas 3p¢GeKTHBHOE KOMHYECTBO COSAUHEHHUS

obeit hopmyansr [:
R _R R4
SN N T

B KOTOpOH

R, mpexacraBnger coOoH S-WICHHYH0 HEHACHINEHHYIO TIE€TEPOLHKIHYECKYIO
rpynny, comepxamryro oT | xo 2 rerepoaroMoB, BbIOpaHHBIX M3 N wmmm S,
Heo0sA3aTeNbHO KOHACHCHPOBAaHHYIO C O-WICHHOH HEHACHIICHHOH LMKIMYECKOH
IpYIIIOH;

R, npencraBnser coboit rpynmy -C(O)-R3-C(O)-, rae R3 npeacrasiser coboit

rpynny -(CH,),-, HeoGsi3aTenbpHO 3amemmeHHyo oqHuM uaM aByMs Ci-Cg anxumamu,
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Hu GeHum,

n npeacTapiieT codoii nenoe yuco ot 0 xo 4;

HIH ero GapManeBRTHUYECKH TTpUEeMIIEMO# COTH.

32. ®dapmanesTHHeckas KOMNO3ZUIMA IS NPOPHIAKTHKH W/WIM JNEYCHUS
3a0oneBaHKH,  BBI3BIBAEMBIX  TOKCHMHAMHM  MHKPOOPTaHM3MOB,  BKJIIOYarolias

3¢ eKTHBHOE KOMHYECTBO COEAUHEHHS 00LIeH hopmyst [:
R Ra Ry
I NH NH/\/ ’

B KOTOpPO#H

R; mnpencrasaser coboif S5-wileHHYIO HEHACHIIIEHHYIO IE€TEPOLUKIHYECKYIO
rpynmy, cojepxamyioo or 1 mo 2 rerepoaroMoB, BbIOpaHHBIX H3 N w/wiu S,
HeoOA3aTeNbHO KOHJAEHCUPOBAaHHYIO C 6-wiIeHHOH HEHACBHIIEHHOH HHKIMYECcKOH
rpynro;

R, npeacrasnser coboit rpynny -C(O)-R3-C(O)-, roe R; npencrasnser coboit
rpynny -(CH;),-, HeoGsa3aTensHo 3amemennyo ofnum umu asyms Ci-Cg ankuiamuy,
WIH ¢eHu,

n mpeacrasiseT codoit uenoe uucno ot 0 no 4;

IIH ero $GapMaleBTUYECKH IIPUEMIIEMO# COMH.

33. dapmaneBTHyYecKasd KOMITO3MUHMSA MO 1.32, rae 3aboneBaHHs, BBHI3BIBAEMEBIE
TOKCHHAMH, IPEACTABIAIOT cOO0M OOTYIN3M HIIH ra3oBYyIO I'aHTPEHY.

34, dapmareBTHyecKas KOMIIO3HUIMA U1 NOpOoOUIAKTHKH W/HIM JI€YCHHS
QJKOroJgu3Ma H &IKOTONBHOIO ILHppo3a II€YEeHH, BKIogaomas 3hdeKTUBHOES

KOJIMYECTBO COeAUHEeHUs obueit popmyns! I:
R R R4
1 \/\ N H ~ N H/\/ ,

B KOTOpO#

R, mpencraBmser coGoif S-wWICHHYIO HEHACHINIEHHYIO TI'€TEPOLHKIHYECKYIO
rpynny, coiepxaityto ot 1 no 2 rerepoaroMoB, BBIOpaHHBIX W3 N w/mmm S,
HeoOsA3aTeNbHO KOHICHCUPOBAHHYIO C O-4JIEHHON HEHACHINIEHHON IHKIHYECKOH
rpynnoi;

R, mpencraBnger coboit rpynny -C(O)-R3-C(O)-, raoe R3 nmpeacrasnser coboit
rpynny -(CHz)p-, HeobGg3aTensHO 3aMeleHHy0 ogHuM Hid n8yms Ci-Cg anxunamu,

HK GeHu, .
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n npeacTasiseT coboi nenoe yucino ot 0 mo 4;

WM ero dhapMaleBTUYeCKH IPHEMIIEMOI COMH.

35. ®dapmaneBTHUECKAsd KOMIO3ULMA OIS NPOQUIAKTHKH H/HIH JIeYeHHS
JKeJIe30U30BITOUHON aHeMud, MOo3gHed mnopdupuu, Brmouaromad 3hdexTHBHOE

KOJIMYECTBO coeAMHEHHs o61meit popmynsl I:
R - RZ\ R1

B KOTOpO#H

R, mpencraBiaser co0oif S5-wWIEHHYI0 HEHACBHILEHHYIO0 TIE€TEPOLUKIHYECKYIO
rpynmy, cogepxamryto or | 1o 2 rerepoaToMoB, BbIOpaHHBIX u3 N wu/mmu S,
HeoOsA3aTeNbHO KOHICHCHPOBAHHYIO C O-wICHHON HEHACBHIIEHHOH UHKIMYecKOi
rpynnoi;

R, npencrasnser coboit rpymmy -C(0)-R3-C(O)-, rne R3 npeacrasnsier coboit
rpynny -(CHa),-, HeoOsi3aTenpHO 3amemenHyo ofHuM wiu aByMsa Ci-Cg ankunamu,
UM GeHun,

n npeacTapgeT coboit nenoe uucno ot 0 1o 4;

HIH ero ¢apManeBTHUECKU TPHEMIIEMOM COJH.

36. dapmaueBTH4eCKas KOMIIO3UIHMA M8 NPOQUIAKTHKM H/UIM  JICUCHHS
OTpaBJIeHUH COMIMH NEPEXOIHBIX METANIOB, BKIOYaromas 3(GheKTUBHOE KOJIUYECTBO
COEMMHEHHUS I10 .1 1K ero papManeBTHUECKH IIPHEMIIEMOM COH.

37. IlpuMenenue coenuHeHUs obwmeit popmynsr I:
R - Rz\ R1

B KOTOpOH

R; mnpencraBiaser coboif S-uwlIEHHYI0 HEHACBIIEHHYIO IETEePOLMKIIHYECKYIO
rpynmy, comepxamyr oT 1 mo 2 rerepoaroMoB, BbIOpaHHBIX W3 N M/umu S,
Heo043aTeIPHO KOHIEHCHPOBAHHYIO C 6-4JIGHHOH HEHACHIIEHHOH LHKIHYeCKOi
rpynmnou;

R; mnpencraBnser coboit rpynnmy -C(O)-(CH3),-C(O)-, nHeobssarenmsuo R;
npexctasnser coboit rpynmy -C(O)-R3-C(O)-, rae R; npexacraenser coboit rpynmy -
(CH3)p-, HeoOs3aTeNBHO 3aMEIIEHHYI0 OTHUM MM ABYMs C-Cg ankunam, wid GpeHu,

n npeAcTaBiIAeT coboii nenoe uncno ot 0 1o 4;

MK ero $hapMaleBTHYECKH ITPUEMIIEMOi COMTH
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1718 TPOGUNAKTHKH H/HIIK NeYEeHHS BUPYCHBIX 3a00JICBaHui.
38. IlpumeneHnue no 1n.37, rae BUpycHoe 3abOJEeBaHHE BBHI3BAHO BHPYCOM

renatura C, BUpycoM nanuioMsl yenoseka, BUY nnu onxorennsmmu PHK Bupycamu,

TaKHMH KaK BUPYC JICHKEMHH,

39. Ilpumenenue coequnenus obmeit popmyner I:

B KOTOpOH

R; mpencraBnser co0oil S-WICHHYIO HEHACHINEHHYIO TE€TEPOIHKINYECKYIO
Ipynny, comepxamyro oT | 1o 2 rerepoatoMoB, BbIOpaHHBIX HU3 N wH/mma S,
HeoOs3aTeNIbHO KOHIACHCHPOBAHHYIO C O-wWICHHOH HEHACBhIIEHHOH NHKIN4ecKoit
TpYyIIOi;

R, mpencraBnsier coboit rpynmy -C(0O)-R3-C(O)-, rae Rz npencrasmaer coboi
rpynny -(CHj),-, HeoOs3aTenpHO 3aMeleHHyro odHuM M nByms Ci-Cg ankunamuy,
iy benn,

n mpencraeisetr coboii nenoe yncno ot 0 1o 4;

WM ero apManeBTHUECKH IPUEMIIEMOH COTH

It TpOMUIAKTHKY H/HITH JIEYEeHHUS CePASIHOCOCY IUCTRIX 3a00IeBaHuH.

40. Ilpumenenue mno .39, rae cepaeyHOCOCYAUCTBIE 3a00JICBaHMS BBI3BAHBI
KapAHOTOKCHYHOCTBIO IUTOCTaTHKOB, OTJIOXKEHHUEM XOJIECTEPHUHA, IOBBILIEHHBIM
KPOBSIHBIM JIaBICHHEM.

41. Ilpumenenue coequHeHus odmeit dopmyns! I:

R _R Ry
1\/\NH 2\NH/\/

9

B KOTOpO#

R, mpencraBaser coboit S-4leHHYI0 HEHACHIIECHHYIO TIeTEPOLUKIMYECKYIO
Tpyllly, cozepxamyro OoT 1 1Jo 2 rerepoaToMoB, BEIOpaHHBIX W3 N u/mmm S,
HeoOs3aTeNbHO KOHACHCHPOBAHHYIO € 6-wWIEHHOM HEHACHIEHHOH IUKIMYECKOH
rpymnmnoit;

R, mpexacrasnser coGoit rpynny -C(0)-R3-C(O)-, rae R3 mpeacrasnser coGoit
rpynny -(CH,),-, HeoOa3aTensHO 3aMmemeHHyro ogauM umn asyms Ci-Cg anxunamy,
U Geuuy,

n npencTapuseT coboit nemoe yucno ot 0 go 4;



WO 2014/168523 PCT/RU2014/000265

10

15

20

25

30

47

WM €ro (apMalEeBTHUECKH IPHEMIIEMO COMK

IJs1 TIOMyHeHHs JIEKapCTBEHHOTO CpEeACTBa, OONAafaroliero AHTHOKCHIAHTHBIM
JEHCTBHEM.

42. Tlpumenenue nmo n.4l ans npodunakTuku W/win nedeHus 3aboneBaHwmiA,
CBA3aHHBIX C METATI03aBHCHMEBIMH PEAKUMIMH CBOOOAHOPATUKAIBHOTO OKUCIIEHH.

43. TIpumenenne mno mn.4l wumu 42, roe 3a0oneBaHUs, CBSI3aHHBIE C
METAI03aBUCUMBIMU PEaKIUAMHU CBOOOIHOPAIUKATHHOIO OKUCICHHUS, PEACTaBIIAIOT
co6oit repoHTONIOrHIECKUE 3a00IeBaHUs, TAKUE KaK KaTapakTa, 3a00JIeBaHUA CETUATKH,
[OUTMEHTAUUS KOXKM; IIOCIAEACTBHSA WHCYNBTA; aTE€POCKIIEPO3; BOCHATHTEILHEIE
3a00eBaHN, TakKie Kak OCTE0apTPHUT, PeBMaTOUIHEIH apTPHT.

44, Tlpumenenue coenquHeHus obmeit popmynsr I:
R Ra_ Ry
LI N NH N H/\/

B KOTOpOH

R, mnpeacraBmsier co0OW S-4IeHHYIO HEHACHIIEHHYIO TIETEPOLUKINIECKYIO
rpynmy, copepxamyro or | mo 2 rerepoaroMoB, BEIOpaHHBIX H3 N uw/uma S,
Heo0S3aTeIbHO KOHIECHCHUPOBAHHYI0 C O-WICHHOW HEHACBHIIUEHHON NHKINYECKOH
IPYIIIOH;

Ry npencrasnser coboit rpymny -C(0O)-Ri;-C(O)-, rae R; mpencrasmiser coGo#H
rpynny -(CH,),-, HeoOs3aTensHo 3amenieHHy0 oqHHM Hau AByMst Ci-Cs ankumams,
HUIH (peHun,

n npencTasiseT coboit nenoe yucno ot 0 1o 4;

HIIM ero GapManeBTHIECKU IPHEeMIIEMOH COlH

JUTA NpOdUNAKTHKK H/MITH JiedeHus AuabeTa U ero COCYAUCTBIX OCI0XKHEHUH.

45. [IpumeHeHHe coequHEHU obmeit dopmysl I:

R R R
TSN N T

B KOTOpoOit

R; npexncraBnsger coboif S-ueHHYHO HEHACBHIIIEHHYIO TE€TEPOLHKIHUYECKYIO
rpynmy, comepxamyi ot 1 no 2 rerepoaroMoB, BbiOpaHHeIX u3 N u/mwmm S,
HeoOq3aTeIbHO KOHIACHCHPOBAHHYI0 C O-4IeHHOH HEHACHINIEHHOHW LHKIHYECKOMR
TpyIIou;

R, mpencrasaser coboit rpymny -C(O)-R3-C(O)-, roe R3 mpencrasmsier coboit
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rpynny -(CHj)p-, HeoOA3aTensHo 3aMelieHHy0 oguuM uiM asyms C;-Cg ankuiamy,
HIH $ennn,

n npencTaBsieT coboit nenoe yuciuo ot 0 10 4;

WITH ero (papMalleBTHYECKU IIpHEMIIEMOiT COTTH

JU1s TpOGUITAKTHKY U/HJIH JIEUeHUS HelipoJereHepaTHBHBIX 3a00JIEBAHUI.

46. IpumeneHue no 1.45, rae HeHPOAETeHEPATHBHOE

3aboneBaHue NMpeAcTaBiIsteT coboit 6one3ns AnsrreiiMepa, 6one3ns [lapkuHacoHa,
Bunscona, TI'enTuHrrona, ©OokoBoH aMuUOTpodUUeCKWH  CKiIepo3, INPHOHHEIE
3aboneBaHusl.

47. llpnmeHeHue coeMHeHUs o0ei Gopmynsl I:
R - RZ\ R1

B KOTOpO#

R; npencraBnser cobol S-WICHHYIO HEHACHIIIEHHYIO TeTEPOIHKIHYECKYIO
rpynmy, comepxaimyro or 1 mo 2 rerepoatomMoB, BEIOpaHHBIX u3 N w/uma S,
HeoOs3aTeNbHO KOHIEGHCHPOBAHHYIO C O-4/IEHHOUW HEHACHINEHHON LHMKINYeCKOH
pYIIIOt;

R, npeacraBnser coboii rpynmy -C(O)-R3-C(O)-, rae R; mpencrasnier coboit
rpymmny -(CHj),-, HeoOs3aTensHO 3aMelenHylo ofHuM Mid AByms C;-Cg aiKkumamy,
i heHun,

n mpeacTaensieT coboit nenoe yucno ot 0 1o 4;

UM €ro GhapMaleBTHYCCKU IPHEMIIEMOH COH

I8 TpOUTAKTHKY M/MIIH JISYEHHs OHKOJIOTHYECKHX 3a00/IeBaHui.

48. IlpuMeHeHHE coeIUHEHUS 00mieH popmyisl It

B KOTOpO#

R; mpencraBnseT coboif S-wICHHYIO HEHACBIEHHYIO TeTEPOLHUKIMYECKYIO
rpynmy, coaepkamyio OT 1 no 2 rerepoaToMoB, BbIOpaHHEIX u3 N wmmm S,
HEOOA3aTENFHO KOHAEHCHPOBAHHYIO € O-WIEHHOH HEHACHIEHHOH WHKIHYECKOM
rpynnoH;

R, npexacraBmser coGoii rpynny -C(O)-R3-C(O)-, rae R3 npencrasngeT coGoit

rpynny -(CHy),-, HeoOs3aTensHO 3amemeHHyo onHuM mian asyms Ci-Cg amkunamu,
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WM deHunn,

n npezctapaseT coOoi renoe yucno ot O no 4;

MY €ro (hapMalleBTHUECKH [IpUeMIIEMOH COMH

ans npodUNakTUKU U/HIM JedeHUs 3a0ojeBaHU, BBI3BIBAEMBIX TOKCHHAMMU
MHUKpPOOPTaHH3MOB.

49. Tlpumenenue no 1n.48, rae 3abosneBaHHs, BBI3HIBAEMBIE TOKCHHAMH,
IpeACTaBNIsoT cob0i 60TYNM3M HITH ra30BYIO FaHIPEHY.

50. IMpumenenne coequuenus odweit bopmynst I:
R Ra_ Ry
1 \/\ NH N H/\/ ,

B KOTOpOit

Ri npeacrasnger coGoH 5-4iICHHYIO HEHACHILEHHYIO TIE€TEPOLHUKIHYECKYIO
rpynmy, cogepxamyr or 1 mo 2 rerepoaTomoB, BbIOpaHHBEIX M3 N w/mmu S,
HeoOA3aTeIbHO KOHICHCHPOBAHHYIO C O-WICHHOH HEHACBHIIEHHOH NUKIHYECKOH
CpYIIOH;

R, mpencraBnser coboit rpymmy -C(O)-R3-C(O)-, rme R; npexacrasnsger coboit
rpynny -(CHj),-, HeoOs3aTenbHO 3ameleHHyo ofHUM MM aByMsa Ci-Cs anxunamu,
uIH heHun,

n npejcTapnseT codoit nenoe yucno ot 0 o 4;

M ero GpapMaleBTHUECKH TpHEMIIEMOI conu

s npodWIaKTHKU W/WIK JIEYeHHS aJKOTOJIM3Ma M ajKOrONLHOTO HHppO3a
IIEYEHH.

51. IpumeneHue coequHeHus no odmei Gopmynst I:

R _R R4
1\/\NH 2\NH/\/

b

B KOTOPO#

R; mnpeacraBiaser coboif S-4NeHHYIO HEHACHIIEHHYIO TETEPOLUKINYECKYIO
rpynny, cOmepXamyro oT 1 [0 2 rerepoatoMoB, BbIOpaHHBIX H3 N u/mmm S,
Heo043aTENbLHO KOHIEHCHPOBAHHYIO C 6-WIEHHOH HEHACHILEHHOH UUMKIHYEeCKOU
TPYyNIOL;

R, npexcraBnser coboii rpynmy -C(O)-R;-C(O)-, rae Rj npencrasnser coboit
rpynny -(CH,)q-, HeoOs3aTensHO 3amemenHyio oqHuM uinH aByms C-Cs ankunamu,

Wi GeHun,
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n npencraenseT coboil nenoe unciao ot 0 1o 4;

HITH ero ¢GapMaleBTHUECKH IPUeMIIEMOH CONx

IS TPOQUIAKTHKU M/MIM JIeYeHWsS Kene30u3OBITOUHOH aHeMuH, MO3OHei
nopdupuH.

52. Ilpumenenue coeauHenus odueit Gopmynst :

R _R Ry
1\/\NH Z\NH/\/

2

B KOTOpO#

R, mnpencraBnser coboit 5-wIEHHYI0 HEHACBIIEHHYIO TEeTEpPOIMKINYECKYIO
rpynmy, coiepxamyio oT | mo 2 rerepoaToMoB, BBIOpaHHBIX HU3 N H/umum S,
HeoOA3aTeIbHO KOHACHCHPOBAHHYIO C O-WIEHHOH HEHACHINCHHON LUKIHYeCKOH
IPYIIIOH;

R, mpencraenser coboit rpynny -C(O)-R3-C(O)-, rne R3 npencrasnier coboit
rpynny -(CH,),-, HeoOsi3aTensHO 3aMeleHHy0 onuuM uid asyms Ci-Ce anxunamy,
unu Genun,

n npeacTasaseT coboit uenoe yucno ot 0 xo 4;

MK ero papManeBTHIECKU IIPUEMIIEMOH COTH

JUIst IPOUIAKTHKH W/UITH JTeYeHUS OTPABJIeHU COMAMH IEPEXONHEIX METAJLIOB.

53. Cnoco6 mnpodunakTUKM W/HUIM JEYeHWUS BUPYCHBIX 3a00JIeBaHMIA,

BKJIIOYAIOIIHI BBeaeHuE 3G (GHEKTUBHOrO KOJIMYECTBA COeaUHEeHHs 001meit dopmyst I:

R _R R4
1\/\NH 2\NH/\/ ,

B KOTOpPOH

R, mpeacraBnsier coGoff S5-WICHHYIO HEHACHIIIEHHYIO TETEPOLUKIHYECKYIO
Ipynny, comepxaumyr oT 1 1xo 2 rerepoaToMoB, BBIOpaHHBIX W3 N w/mmm S,
Heo043aTeIbHO KOHAEHCHPOBAHHYIO C O-UICHHOW HEHACHIIICHHON IHKINYECKOi
IpynIoH;

R, npencrapnstetr coboit rpymny -C(0O)-R3-C(O)-, rre R3 npencrasmser coboi
rpynny -(CH,),-, HeoOs3aTenbpHO 3aMemenHyo onHuM Ui aByms Ci-Ce anxumamu,
e heHu,

n npeacraenset coboit uenoe uucao ot 0 1o 4;

HITH ero apMaleBTHYECKH [TPUEMIIEMOI COJH.

54. Cnoco6 mo 1m.53, re BupycHoe 3a00oneBaHue BBI3BAHO BHpycom remaruta C,
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BUpPYCOM HanuiuioMe! yesnoseka, BUY nmu onxorennsiMu PHK Bupycamu, Takumu kak
BHPYC JIEHKEMHUHU.
55. Crocob npodUnakTHKH H/HIH JEYEHUS CepAeYHOCOCYUCTHIX 3a00IeBaHui,

BKJTIOYAIOIH BBeACHHE 3G (EKTHBHOTO KOJMMYECTBA COeAMHEHUS obmeit popmyner I:

R R Rq
SN N

5
B KOTOpOH
R; npeactaBnaser coGoif S-4uiIeHHYIO HEHACBHINECHHYIO TIe€TePOLUKIHUECKYIO
rpynmy, comepxamyi oT | no 2 reTepoaToMoB, BeIOpaHHBIX H3 N u/mnu S,
HEOOA3aTeIbHO KOHACHCHPOBAaHHYIO ¢ O-wWieHHOH HEHACBIMEHHOH NHKINYECKO#i
10  rpynmnoi;
R, mpezcrasmster coboit rpynny -C(O)-R3;-C(O)-, rae R; nmpencrasnser coboii
rpynny -(CHj),-, HeoOs3aTensHo 3aMemeHHyo oqHHUM unu asyMs Ci-Cg ankunamuy,
WIH QeHu,
n npezncTasnsieT coboii nemoe unco ot 0 1o 4;
15 WK ero GapMarieBTHYECKH IPUEMIIEMOM COMH.

56. Cmoco6 mo m.S55, rae cepIeYHOCOCYAMCTbIE 3a00NEeBaHUs BBI3BAHBI
KapIMOTOKCHYHOCTBIO LIMTOCTATHKOB, OTJIOKEHHEM XOJIECTEPHHA, MOBBIIEHHBIM
KPOBSIHBIM JaBJICHUEM.

57. Cnoco® mnpodunakTUKH W/UIM JedeHUus 3abojeBaHMil, CBA3aHHBIX C

20  METAIO3aBUCUMBIMH PEaKUHIMHU CBOOOIHOPAAUKATLHOIO OKHCICHMS, BKIIOUAROLIMHA
BBeJeHHe 3Q(EKTHBHOrO KOMMUYECTBA COSAUHEHHS IO .1 MM ero gapMareBTHYECKH

npuemMiieMoit conu obmeit popmyns I:
R /RZ\ R1
g

B KOTOpOH ’

25 R) npexcraBnser coGoit S-wieHHYIO HEHACHILEHHYIO T€TEPOLMKIHYECKYIO
rpymmy, COmepXallyrlo oT 1 g0 2 rerepoatoMoB, BeIOpaHHBIX u3 N wumu S,
HEOOS3aTENLHO KOHACHCHPOBAaHHYIO € O-4JeHHOH HEHACBHIIEHHOM IMIITHYECKOM
IpynIoH;

R, npencrasaser coboit rpynmy -C(O)-Ri-C(O)-, roe R; npencrasmster coboit

30 rpynny -(CHj),-, HeoOs3aTenpHO 3amemeHHy0 ofnuM uiu nsyms Cy-Ce anxkumamu,

HIH (eHu,
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n npeacTasisieT coboi nenoe yncino ot 0 no 4;

1M ero $hapMaleBTHYECKH IPHEMIIEMO COJTH.

58. Cnoco6 mo m.57, rae 3aboneBaHHA, CBA3AHHBIE ¢ METAJUIO3aBHCHMBIMHU
peaKuusIMu cBOOOIHOPAIHKAIEHOIO OKHCIICHUS, PEACTABIAIOT coboii
T€POHTOIOTMYECKHE 3a00/IeBaHMs, TaKUe KaK KaTapakTa, 3a0olieBaHHSd CETUATKH,
INUCMEHTAUHA KOXH; IIOCJIEACTBHSA HMHCYJIbTa,; aTEPOCKIEPO3; BOCHAIMTENIbLHEIE
3a00JIeBaHUs, TaKHE KaK OCTEOAPTPUT, PeBMATOUIHBIN apTPHUT.

59. Cmoco6 mnpodunakTHkd WuIM JeYeHHs auabera M €ro COCYIOHCTHIX
OCJIOKHEHUH, BKIIOHAIOINI BBefieHHe 3 (HEKTUBHOIO KOJIMYECTBA COeAMHEHN 00LIeit

dbopmynsr I:

B KOTOpO#t

R, mnpexncraBager co0oit S-wWIEHHYIO HEHACHIEHHYIO TEeTEPOLUKINYECKYIO
rpynmy, comepxamyio oOT 1 mo 2 rerepoaromoB, BbIOpaHHBIX H3 N wu/mmm S,
HeOOA3aTeIbHO KOHACHCHPOBAHHYIO C O-WIEHHOH HEHACHILECHHOH IUKIHYECKOi
IpYIIOoiH;

R, mpencrasnger coboit rpynny -C(O)-R;-C(O)-, rne Rz npencrasnser coboit
rpynny -(CH,),-, He0OsA3aTeNBHO 3aMEIIEeHHYI0 oaHUM HUIH IByMs Ci-Cg ankunamuy,
WK eHu,

n npeacTasiseT coboit nenoe wucno ot 0 no 4;

WK ero gapMaleBTHYECKU [TPUEMIIEMOH COMH.

60. Crioco6 mpodhHIaKTHKH H/UTH JIEUSHUS HeHpOJereHepaTUBHEIX 3a00JIEBaH Ui,
BKJIIOYAIONIH BBeaAeHUE 3 HeKTHBHOTrO KONUYecTBa coequtenus oowmeit dopmynsr I:

R R R4
1\/\NH 2\NH/\/

L]

B KOTOpOH

R, mpencrapiaser coboit S-uleHHYIO HEHACHINCHHYIO TIeTePOLUKINYECKYIO
rpymnmy, coaepxamyio oT 1 mo 2 rerepoaroMoB, BeIOpaHHBIX M3 N w/wm S,
HeoOA3aTeNbHO KOHIEHCHPOBAHHYIO ¢ O-wWieHHOH HEHACHIEHHOH IUKIHYeCKOH
rpynnoi;

R, mpencraBnster coboit rpynny -C(O)-R;3-C(O)-, rome R3 mpeactasisier coboit

rpynny -(CHj)y-, HeoOs3aTensHO 3aMeleHHyl0 ogHuM uaM aByms Ci-Cg ankumamy,
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AIH heHumI,

n npeacTasisieT coboi nenoe yucio or 0 1o 4;

WIH €ro (apMaleBTHYECKH [IpUEMIIEMOH COMH.

61. Cnoco6 no m.60, rae HelipomereHepaTHBHOE 3a0oiieBaHHE MPEICTABISAET
coboii Gonesns Amnpurefivepa, Oone3np IlapkunHcoHa, Bunbcona, [eHTHHrTOHA,
GoxoBoii amuoTpodrUecKuil CKIepo3, NPHOHHEIE 3a00JICBaHUS.

62. Cmoco6 mNpoQUIAKTUKY H/HIH JIeYeHUS OHKONOTH4YeckuX 3aboneBaHMiA,

BKJTIOYAIOLIMI BBeIeHHE 3G (HEKTUBHOrO KOIHYECTBA COSANHEHHs 00melt hopmyst [:
~ SN BN ,

B KOTOPOH

R, npencraBnser co0oH S-wWICHHYIO HEHACHIIIEHHYIO TETEPOLUKIHYECKYIO
rpynny, comepxaurylo oT 1 no 2 rerepoaTtoMoB, BBIOpaHHBIX M3 N u/mnu S,
HeoOA3aTeNIbHO KOHACHCHPOBAHHYK) C O-WwiIeHHOH HEHACBIUEHHON IMKINYECKOH
TpyIIIOH;

R, npencraBnser coGoit rpynny -C(0)-R3-C(O)-, rne R3 npencrasnser coboit
rpynny -(CH;),-, HeoOs13aTeNnbHO 3aMemeHHyo ofHuUM i aByms Ci-Ce ankunamw,
i beHun,

n npeacraenser coboit nenoe uncno ot 0 1o 4;

MU €70 papMaleBTHYECKH TPUEMIIEMOI COIH.

63. Cnoco® mnpodunakTHKH W/MIH INedeHus 3aboseBaHuil, BBI3BIBACMBIX
TOKCHHaMH MHKPOOPTaHH3MOB, BKIIOYaOIIMH BBeeHHE 3)(EKTHBHOIO KOJIHYECTBA

coenuHeHus obmen hopmynsl I:
R ~Ra_ Ry
1 \/\ NH N H/\/ ’

B KOTOpO#t

R, mpencraBnser coGoit S5-4wieHHYI0O HEHACBHIEHHYIO TeTEPOLHKIHYECKYIO
rpynmny, copepxauiyro oT 1l mo 2 rerepoaroMoB, BhIOpaHHBIX U3 N w/wmm S,
HeoOsA3aTeIbHO KOHJECHCUPOBAHHYIO ¢ O-wICHHOW HEHACBIUEHHOW LMKIMYECKOMH
IpynIou;

R, mpencraBnser coboit rpynmy -C(0)-R3-C(O)-, rme R; nmpencrapnser coGoit
rpynny -(CHj),-, HeoOs3aTeNbHO 3aMelneHHy0 ogHuM win AByMs Ci-Cg ankunamuy,

iy GeHunn,
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n npeacrasaseT coOoit uenoe uncino ot 0 1o 4;
MK ero ¢apMaleBTUYECKH MpUEMIIEMOIT COMH.
64. Cnoco6 1n.63, raoe 3aboneBaHus, BEI3BIBAEMBIE TOKCHHAMM, IPEACTABIAIOT
coOoit 60TYnIHM3M WIH ra30BYIO FaHIPEHY.
5 65. Crnocod npodumIakTHKM W/WUIM JEYEHHUs aJKOrojH3Ma H ajJKOroJIbHOro
OUppo3a MEeYeHH, BKIIOYAOUNi BBeneHHE 3(PPEKTHBHOIO XKOJIHUECTBA COEAHHEHUS
oOue#t popmynst I:

R _R R1
1\/\NH 2‘NH/\/

b

B KOTOPOH
10 R; mpeacraBnser cobo#f S-4ieHHYIO HEHACHIEHHYHO FETEPOLUKIINIECKYIO
rpymmy, coiepxamrylo or 1 go 2 rerepoaroMoB, BeIOpaHHBIX M3 N w/umm S,
HeoOs3aTeIbHO KOHIGHCHPOBAHHYIO C O-WIEHHOH HEHACBHILECHHON MUKJIHYecKOiH
Ipynnoi;
R, mpencrasnser coboit rpynny -C(O)-R;-C(O)-, rone R; npencrasnsier coboit
15  rpynny -(CH»),-, HeoOsi3aTenpHO 3aMeleHHy0 onHuM umn aByMms Ci-Cs anxkuiamy,
Win heHun,
n npeacTarsier coboit nenoe yucio ot 0 10 4;
UITH €ro (hapMaleBTHUECKH IPHEMIIEMOH COJIH.
66. Cmoco6 npodUIaKTHKH WMWK JIeUYCHHUs Kele30M30BITOUHOM aHeMuH,
20  mo3aHe# mopdupuu, BKIIOHArOmuil BBeAeHRE 3 PEKTUBHOTO KOIUYECTBA COSANHEHUS

obmeit dopmynst I:

B KOTOpOH
R; mpencraBnseT coOo# S-4eHHYIO HEHACHILEHHYIO I'E€TEPOLUKIMYECKYIO
25 rpymmy, colepxauyi oT 1 go 2 rerepoaroMoB, BeiOpaHHEIX M3 N w/mmm S,
HeoOs3aTeNbHO KOHAEHCHPOBaHHYIO € O-4JeHHOH HEHACHINEHHON MMKIMYECKO
rpynmnoif;
R mpencrasnsger coboit rpynny -C(0)-R;-C(O)-, rane R; npencrasaser coboi
rpynny -(CHj)-, HeoOs3aTensHo 3amemeHHyo oqHuM Hin aByMs Ci-Cs ankumamu,
30  umu deHun,

n npeacrasigeT coboit nenoe uncno ot 0 no 4; -
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1K ero apMaleBTHYECKH IIPHEMIIEMOl COMy.
67. Croco0 npodHNaKkTHKK W/HIH JIEYCHUS OTpaBIEHHMH CONSAMH INEPEXOIHBIX
METAUIOB, BKIOYAONIHIA BBeneHHE 3G (HEKTHBHOTO KOJIMYECTBA COSAHHEHUS 110 00Lieit

dbopmynsl [:

B KOTOpO#

R; npencrapnser co0oii: 5-4iI€HHYI0O HEHACHINIEHHYIO TE€TEPOLUKINYECKYIO
rpymnny, CoAepXkamyil oT 1 mo 2 rerepoaroMoB, BbiGpaHHBIX u3 N u/mnm S,
HeoOA3aTENbHO KOHIEHCUPOBAHHYIO C O-WiIeHHONH HEHACBHIIEHHOH IHKJINYecKou
rpyMInoi;

R, mpeacraBnser coboit rpynny -C(0)-R3-C(O)-, rae R; mpenacrasnser coboit
rpyniy -(CH3),-, HeoOs3aTenpHO 3aMemeHHyo oaHuM uiH asymsa Ci-Cs ankumamuy,
i heHu,

n npencTasaseT coboit nenoe uucno ot 0 o 4;

UK eT0 (apManeBTHYECKH [IPHEMIIEMO# COTTH.

68. Cr1oco6 nostydeHus MpOU3BOAHBIX OHCaMUIOB AMKAPOOHOBBIX KUCIOT 00Imeit

¢dopmynsr I:

B KOTOpOH

R, mpexacraBiger coOoif S5-WIEHHYIO HEHACHIIEHHYIO TE€TEPOLHKIHYIECKYIO
rpynny, comepxamywo oT 1 Jo 2 rerepoatoMoB, BeIOpaHHBIX M3 N w/mmm S,
Heo0A3aTEeNbHO KOHIEHCHPOBAHHYIO C 6O-4jJeHHOM HEHACBHILNEHHON NIMKIHYeCKOH
IpyNnoH;

R, mpenctarnger coboit rpynny -C(0)-R;-C(O)-, roe R; mpencrasinser coboit
rpynny -(CHz)p-, HeoOs3aTenbHO 3aMemenHyto oqHuM win asyms C;-Ce anxumamu,
un beHu,

n npezacTaBnaset coboit nenoe uncno ot 0 1o 4;

BKJIIOYAOLIMH KOHAEHCAIMIO AuKkapOoHOBO#t kucaoTs! obmeit popmyast I1:

R40-C(0)-R3-C(0)-ORy,
rane R; npencrasmser coboit rpynmy -(CH).-, HeoOsA3aTeNbHO 3aMEIEHHYIO

onaunM uim a8yms Ci-Cg ankunaMu, uam e, -
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n npeacrasiseT coboit nenoe unesno ot 0 1o 4,

R4 npencrarnser coboit Bogopon, Cy-Cg ankun,

1 amMmyHa oOmeit popmynsr [1l:

NH,-(CHz)2-Ry,

rae R; nmpencrasnsgeT coboil 5-4NeHHYIO HEHACBHIIEHHYIO I€TEPOLMKIHYECKYIO
rpynmy, comepkaurylo oT 1 mo 2 rerepoaToMoB, BBIOpaHHBIX U3 N u/uau S,
HeoOA3aTeIbHO KOHACHCHPOBAHHYIO C O-WICHHOH HEHACHINCHHON LHKIHYECKOMR
TpYIIION;

IIPH HarpeBaHUHU, HEOOA3aTENBHO B IPUCYTCTBHU PACTBOPHTEINS.

69. Cnoco6 mo m68, B KOTOpOM B KaueCTBE pPAaCTBOPUTENS HCHOJBL3YIOT
JVIMETHJIOBBIM MWIH JAMITHIOBBIA 3¢up IOUKapOOHOBOH KHUCIOTHI W HarpeBaHHe
ocyectBitoT go 150-170°C.

70. Cnoco6 mo 1m.768, B KOTOpOM KOHIEHCAIMIO MPOBOIAT B pPacTBOpE
H30aMHJIOBOTO CIIHPTA IIPYU KUIITYECHUH.

71. Cnocof momy4eHus NPOU3BOAHBIX 6CaMUI0B AHKapOOHOBBIX KUCIIOT 00mIei

dopmynsr [:

B KOTOpO#

R; npencraraser coOGoiff S-ueHHYIO HEHACHIEHHYIO TIETEpOLMKIHYECKYIO
rpynmy, coiepxamyro oT 1 mo 2 rerepoaroMoB, BhIOpPaHHBIX M3 N H/umu S,
HeoOs3aTeIbHO KOHAEHCHPOBAHHYIO C O-4iICHHONH HEHACHINEHHON IMKIMYecKol
TpyIIIOH; )

R; npencraenser coboif rpynmy -C(O)-R3-C(O)-, rae R3 npexncrasaser coboit
rpynny -(CHaz)n-, HeoOd3aTensHO 3amenteHHyro onqHuM uiu AsyMsa C-Cs anxmmamu,
uny deHun,

n npeacTasnieT codo# nenoe yucno ot 0 1o 4;

BKJTIOYAIOIIHE B3auMoelicTBie QUKapOOHOBOH KHUCIOTH o0mmeit Gopmynst I1:

R40-C(0)-R3-C(0)-ORy,

rae R; npencraBnser coGoit rpynny -(CHj)n-, HeoO43aTenbHO 3aMEIIEHHYIO
oauuM uim AByMs Cy-Cg ankunaMu, Hid GeHun,

n npexcrasnsget coboii nenoe uucio ot 0 1o 4,

R4 mpenctanser coboit Bogopox,
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c N-rHApOKCHCYKLIHHHUMHIOM B IIPUCYTCTBUH N,N'-
qunuknorekcunkapbonuumuaa B N,N-guMerundopmamue ¢ MOJY4YEHHEM

COOTBETCTBYIOWETO OUC-N-OKCHCYKIIMHUMHUIHOTO 3¢Hpa, oomel dpopmynst [V:
O R o
O O
N~ N

@) @)

2

5 KOTOPBIH KOHIEHCUPYIOT C aMUHOM obmieit popmyier 111
NH,-(CHz):-Ry,
rae R, mpeacraBnser coboi S-4eHHYIO HEHACHILEHHYIO IeTEpPOLUKINUECKYIO
rpynmy, coaepxkamyro oT | 10 2 rerepoaToMoB, BBIOpaHHBIX u3 N w/mmm S,
HeoOs3aTeNbHO KOHICHCUPOBAHHYIO C  O-4/IEHHOM HEHACBIEHHOH IUKIMYECKOH
10 rpynnof.
72. Cnmocod mo m.71, rae KOHAEHCALHWIO MNPOBOIAT IpPH OXJIAKACHHH J0
temnepatypsl 0-5°C.
73. Crioco0 mosnyueHUs TPOU3BOIHBIX OHCaMHIOB JUKapOOHOBBIX KHCIOT o0mmeit

dbopmyner I

15

B KOTOPOH

R, mpencraBnger coGoif 5-uneHHYI0O HEHACBHIECHHYIO T€TEPOIMKIMUYECKYIO
rpynmy, comepxauqyro oT 1 mo 2 rerepoaroMoB, BbIOpaHHEIX u3 N wu/mmm S,
Heo0s3aTeNpHO KOHAEHCUPOBAHHYIO C O-wIeHHOH HEHACBHIIEHHOH NHKIHYECKOH

20  rpymnmnou;

R» npencraBnger coboi rpynmy -C(O)-R3-C(O)-, rae R3 mpeacrasnser coboii
rpynny -(CHj),-, Heobs13aTenpHO 3aMeuleHHY0 ogHHM MM AByMsa C;-Cg ankunamuy,
unu heHun,

n npeacTasiseT coboit nenoe yucio ot 0 a0 4;

25 BKJIIOUAOUA B3auMoacHcTBHe ddupa aukapbOHOBOH KHUCIOTHL  oOuieit
dopmyasr 11
R40-C(0)-R3-C(O)-ORy,
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rae R; npeactasnger coboit rpynny -(CHp)a-, HeoOs3aTrenbHO 3aMELIEHHYIO
onuum unu n8yMs C;-Cg ankunamu, wim QeHun,
n npencrasigeT coboit nenoe uucno ot 0 mo 4,
R4 npencraensier coboit Cy-Cg ankmui,
C THAPa3HMHTMAPATOM B OPraHM4YeCKOM pacTBOpUTENIE C  IOJyYEHHEM
Oucrunpasnna obumeit hopmyner V:
HoN-NH-C(0)-R;3-C(0)-NH-NH;,
00paboTKy OHCruIpasua HUTPUTOM HATpHs B KHCIOU CpeAe IIpH TeMIleparype
okosno 0°C ¢ nomydenuem Oucaszuna obueit popmynst VI:
N'-N*=N-C(0)-R3-C(0)-N=N"-N",
KOHAEHCAIIUIO a3u/ia ¢ aMHHOM of1e dopmynsr I11:
NH»-(CHj)2-Ry,
rae R; npencraBnser co0oif S-uneHHYIO HEHACBHIIEHHYIO IeTE€POILUKINYECKYIO
rpynmy, comepxaimyro oT 1 mo 2 rerepoaToMoB, BeIOpaHHBIX U3 N H/mmu S,
HEO0s3aTENbHO KOHICHCHPOBAHHYIO ¢ O-wWICHHON HEHACHINEHHOH IMKINYECKOit
TPynnoi B OpraHu4ecKoM pacTBOPHTEINE.
74. Cnoco6 mo n.73, B KOTOpPOM B Ka4yeCTBE OPraHUYECKOrO pPacTBOPHUTENA
HCIIONB3YIOT CHUPTHI, MPEATOYTHTENEHO, H30IIPONAHOIL.
75. Cnocob mony4yeHus MPOU3BOAHBEIX OHCAMUIOB AUKAapOOHOBBIX KUCIIOT 001meit

dopmynst [:

B KOTOpOH

R, mnpencraBnsger coGoi S-WIEHHYIO HEHACHIIEHHYIO TI'€TEPOLHKIMYECKYIO
rpyniy, coiepxamyilo oT 1 no 2 rerepoaToMoB, BeIOpaHHBIX K3 N w/umu S,
HEO0A3aTEIPHO KOHIEHCHPOBAHHYIO C O-wiIeHHOH HEHACBHIIEHHON HUKIMYecKoR
IrPymnmnoi;

R, npencrasnsier coboit rpynmy -C(0)-R3-C(O)-, rae R; mpencraBnser coGoit
rpynny -(CH,),-, HeoOs3arensHo 3amemenHyto onHum uinu aByms C;-Cg ankumamu,
ui denun,

n npeacTaBiseT coboit uenoe yncno ot 0 10 4;

BKJIIOYAIOLIMIH KOHAeH canio UMua obeit popmyner VII:
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Ra
N

rae R; npeacrasiser coboif rpynmy -(CH)s-, HeoOsA3aTenbHO 3aMEIEHHYIO

R1
O

2

oxuuMm mwn a8yms Ci-Cg ankunamy, n npeacrasisieT coGoit nenoe uucio ot 0 1o 4,

C 9KBUMOJISPHBIM KOJIHYECTBOM aMuHa o0meil popmynsr I11:

5 NH,-(CHz)2-Ry,

rae Ry npencramnseT coGoit S-wieHHYIO HEHACBHILEHHYIO [eTEPOLHKINYECKYIO
rpynmy, coiepxairylo oT | jmo 2 rerepoaroMoB, BBIOpaHHBIX H3 N wumu S,
Heo0s3aTe/IbHO KOHACHCHPOBAaHHYIO C 6-WICHHOH HEHACHIEHHON IMKIMYECKON
TPYTION;

10 B OpraHHYeCKOM pacTBOPHUTEIIE [IPH HATPEBAHHH.

76. Croco6 mo 1m.75, B KOTOpOM B KayeCTBE OpPraHHYECKOr0 pacTBOPHUTENS
HCIIOJIB3YIOT CHPTHI, IPEAIOYTUTENHO, H30TIPOIAHO U KOHAEHCAIMIO [IPOBOJAT IIPH
KUIISTYEHUH.

77. Cnioco6 nosry4eHHs MPOM3BOAHBIX OHCaMMIOB TUKAapOOHOBEBIX KUCIIOT 0Omei

15  dopmynsr I:
R R Ry
1\/\NH 2\NH/\/ ’

B KOTOpOH

R; mnpencraBinseT coGoH S-wIeHHYI0 HEHACBIIEHHYIO TIeTEPOLHKIMYECKYIO
rpynmy, coiepxaimyio oT 1| mo 2 rerepoaTomMoB, BbIOpaHHBIX u3 N wn/mmm S,

20 HeoOsA3aTENPHO KOHICHCHPOBAHHYIO ¢ O-uleHHOH HEHACHILEHHOW LMKIH4YECKOH
TpyIIIOH;

R, mpencraBnser coboit rpynny -C(0)-R3;-C(O)-, rone R; npeacrasnger coboit
rpynny -(CHj),-, HeoOA3aTENBHO 3aMeleHHy0 ofHUM unu aByMs Ci-Cs ankunamu,
unu dheHusn,

25 n mpencTaeiseT coboit uenoe uucno ot 0 1o 4;
BKJTIOYAIOIIMHI B3auMozeiicTBie AuKapOOHOBOM KuCIOThI 00mmeit dpopmynst I1:
R40-C(0)-R3-C(0)-OR4,

rae R; npencrasmger coGoit rpymny -(CHj)p-, HeoOs3aTenbHO 3aMelleHHYIO

"
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omuuM umu aByMs C-Cg alkunamu, unm GeHunI,
n npeacTasnget coboit nenoe uucio ot 0 1o 4,
R4 mpexncrasnster cofoit Bogopon,
1 amuHa obmmeit popmyner [11:
5 NHz-(CHz)z-Rl ’
rae Ry npencraBnger coboil 5-wieHHYIO HEHACHILICHHYIO IETEPOLUKINYECKYIO
rpynmy, coiepxaurylo OoT 1 no 2 rerepoaToMoB, BbIOpaHHBIX 3 N w/umu S,
HeoOs13aTeNIbHO KOHAEHCHPOBAHHYIO C O-wiIeHHOM HEHACHILIEHHOH ITMKIIHYECKOi
rpynmnoi;
10 OpH MOJAPHOM COOTHomeHuu 1:2-2,5 B pacTBope TeTparuapodypasa B
IPHUCYTCTBHH KOHACHCHPYIOIETO areHTa.
78. Cmoco6 mo mn.77, B KOTOpOM B KadeCTBE KOHICHCHUPYIOHIIErO areHTa

HCITONIB3YIOT KapOOHUIIHUMHIA30]I.



