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OBLIASI XAPAKTEPUCTHKA PAGOTDI

Axkmyanonocms  padomei.  Wsbickaue — nyTteit  cuHTe3a a30TcoJepKaLLMX
FETEPOLIMKIIMYECKUX COCANHEHUH ABJISETCA OJHMM M3 BAXHBIX 3a/1a4 OPraHUYeCcKoi XUMHH. DTO
ODYCIOB/ICHO TEM, YTO a30THCThIE ETEPOLMKIBI HMIpaloT BAKHYIO pPONb B npoueccax
KU3HCACATC/ILHOCTH, WHPOKO MCIOJB3YIOTCS B MEAMLMHE, TEXHUKE M CENLCKOM XO3SHCTBE,
SABJISIOTCS  (D)parMEHTaM¥ MPUPOAHBIX AHTHOMOTHKOB, alKaNOWIOB, GEJKOB, CEepAEHHBIX
TJIMKO3MJIOB M T.J1.

B swreparype Majo JaHHBIX, KAaCAIOWMXCS COEAMHEHMIl psla M30MHAOMMHMS,
AWTHAPOU3OWHIONIMHNA M MX KOHIEHCHPOBAaHHBIX aHanoros. Brepsbie oGHapysxennas A. T.
baGasn, D. O. UYyxamksH uW Ap. KaTatM3Mpyemas OCHOBAHHSMH BHYTPHMOJIEKYISIpHAast
UMKIIH3ALUS HETIPEAC/IBHBIX COJIEH aMMOHMS BKJIOYAET LIMPOKME BO3MOXHOCTH U CHHTE3a
OMOAKTHBHBIX M-, TPU- W NONHLMKIHYECKUX H30MHIAONHHHEBBIX U JMTHAPOU30UHAOIMHHUEBBIX
conedl. Metoa cunTe3a 3allMILeH AByMs aBTOPCKUMHU cBuaeTenscrBamu CCCP.

B nmreparype nmeiotcs ManouucieHHble paGoThI, MOCBSLICHHDBIE KaTaau3upyemMoi
OCHOBAHHWEM  BHYTPUMOJICKYNAPHON UMK/IM3aUMM COCAMHEHMii, COJAEPXKAIUMX EHHHOBbIE
(parmentel. C 3TOH TOYKH 3peHHs KaTalM3MpyeMas OCHOBAHHEM BHYTPUMOJIEKYJISIpHast
UMKIIH3aLMs HCNIPEACTbHBIX aMMOHHEBUX COJIEH SABJAETCS HOBLIM HampaBjieHHEM B 00nacTH
AMCHOBOTO  CHHTE3a, a TaKXKE B TOHKOW Opranuyeckod Xumun. Cpeau nony4eHHbIX
H30MHAONHHHMEBLIX CONEH WMEIOTCS MPEACTABUTENH C BBIPOKEHHOH ()apMaKONOrHUECKOi
AKTMBHOCTBIO. AKTHBHOCTh 3aILULICHA MHOTOYHCIEHHBIMH aBTOPCKMMM CBHIETENLCTBaMU. Ha
OCHOBAHHH BBLILICH3/I0KEHHOTO MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO TeMa AMCCEPTALMOHHOI
paGoTbl,  MOCBAIICHHOH  PACIUMPEHHIO M PA3BHTHIO KaTajlu3upyeMOi  OCHOBaHHEM
BHYTPUMOJICKYJISIPHOM UMKIM3ALMH, BECEMA aKTyaslbHa.

Hecomuenno, uro pacmmpenne o6nacT  BHYTPUMONEKYNSPHONM peLMKIM3ALIH,
o6uapyskennoit B 2003 romy 3. O. Uyxawksn, A. P. I'eopksi, Takxke aKTyajibHa, TaK Kak 3rta
peakius KpoMe (yHAaMEHTAILHOIO 3HAYCHHS BKJIOYACT CHMHTETHHCCKME BO3MOXHOCTH JUIS
T10/1y€HHS HOBBIX OHOAKTHBHBIX AMHHOB C THAPUPOBAHHBIM ()Y PAHOBBIM LIMKJIOM,

Llenv padomet. 11enbi0 HACTOSILETO HCCIEN0BAHUS ObIIO:

Bosneuenue xnopuaos AHanKnII(4-ruapokcuby TiH-2-1i)(3-H30MpONEHUANPONUH-2-

WJ)aMMOHKS B KATAIU3UPYEMYIO OCHOBAHMEM BHYTPHMOJIEKYISAPHYIO LHKIH3ALMIO U
M3yYCHHE BHYTPUMOJICKYIAPHON PELMKIN3ALNH MONYHEHHBIX COEJAMHEHHIA,

Cunres uenesblx 2,2-nnankun(l-annun-3-Qesun-  uiu -3-BUHHJINIPOTHH~-2-H1T)
aMHHOB M XJIOPUIOB AHANKKI(4-ruapokcubyTra-2-un)(1-anaun-3-penun- umu 3-
BUHMWIINPOIMH-2-W1)aMMOHMsl.  BoisiBiieHne MX  crnocoGHOCTH  BOBJIEKATLCS B
BHYTPUMOJICKYJISIDHYIO  UMKAM3auMio.  M3yyeHue . moBeieHHs — MOJy4YEHHBIX

COC/IMHCHHI B YCIIOBHAX BOJIHO-LEIOYHOIO PaCIICTICHHSI.

Msyucnne  cnocoGoctn  Gpomuiion JAMANKKIINPpOHapri(auini - Wik - KpoTui)(3-
QIKCHUJIIPONIMH-2-WJ1)aMMOHHS  BOBJICKATLCS B KATAJIM3UPYEMYIO  OCHOBAHMEM
BHYTPHUMOJICKY JIAPHYIO LIMKJIM3ALHIO.

BhisiBiicHue BAMAHMA METWILHOH IpymMbl, HAaXOASAWIEHCH B 4-0M MONOKEHMMH

€HUHOBOTO ()PAarMeHTa, Ha MPOLIECC LUMKIH3ALLH.

YCTaHOBJICHHE MEXAHW3MA UMKIIM3ALMK CONEH, cojepialiiy IPYINIbl AJTHIBHOrO

THIA HAPsIY C EHHHOBBIMHM (pparmenTamu,

M3yuenne Boao-wwenounoro pacuernienus 6poMuios terpariapo- 1 H-nsonmonms.
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Hayunaa noeusna. [lokasano, 4To XJAOpWAbI AHaNKMI (4-ruapokcubyTiH-2-un)(3-
M30MPONCHHUIIPONMH-2-HII)aMMOHHSl B YCJIOBHSX OCHOBHOI'O KATa/M3a JIOBOJLHO [JIAJIKO
LUMKJIM3YIOTCS, @ MOJIYUYEHHBIE COJIM B YCIOBHSX BOJHO-IIEIOMHOIO pPACIUErICHHs! J1erko
MOABEPralOTCs BHY TPUMOJIEKYITPHOH PELMKIN3AIINH.

B xoze cuHTe3a ueneBbiX Anaakui( l-anann-3-apun(uin BUHKI)PONUH-2-1/1) aMHHOB
BBISBICHO BIMAHWE ANKWJIBHBIX 3aMECTHTENEH, HaXOMSWMXCS Yy aromMa asoTa W Yy
apoOMaTHYECKOTO KOJIbLia, Ha neperpynnupoBky CTHBEHCA.

[Tokazano, uTo Xjnopuabl AHanKU(4-ruapokcubyTun-2-un)(l-annun-3-penun (unu
BUHMJI)[IPOTIMH-2-UJ1)aMMOHUS LIMKJIU3YIOTCs B 60JIee )KECTKUX YCIIOBHSIX.

VYcraHoBieHo,  4TO  XJOpuabl  2,2-mHankui-4-ruapokcumeTi- 1 -annun6ens|f]
W30MHAONUHUS W —H30MHAOJAMHMS B YCIOBHAX  BOAHO-LIENOYHOTO  pacCLICTICHUS
MPEUMYLIIECTBEHHO ITOJIBEPralOTCS BHY TPUMOJIEKYJISPHO# PELIMKIM3ALHH.

IMpu  umm3auuy  OpOMHMAOB  AMANKMAANAMA(KPOTHI)(3-aMKEeHUITPONTMH-2-1T)
aMMOHHUSL ObUIO OOHAPYKEHO, YTO BMECTO OXHIAEMBIX AWTHAPOW30MHIOJIMHUEBBIX COJEH
06pasyloTcs MPOAYKThI X H30OMepH3alnu — 6pomuabl TeTparuapo-1H-uzounnonus. Ilokasauo,
4yTo 06HapyKeHHast H30MEpU3aLl1s, NMPOTEKalomas B AMrHAPOHU30MHIONMHHEBBIX COMAX, HMCET
o6wuit xapakrep.

Ha  ocwose @ WK  cnexTpambHbIX ~ MCCNENOBaHHI  YCTAHOBJEHO,  YTO
BHYTPUMOJIEKYIIPHOE LIMK/IONPUCOEAMHEHHE COJIEH, COAEpKaLMX TPYNIbl aJ/IMILHOMO THMA
Hapsny ¢ 3-aJKeHHIMPONUH-2-MIBHON, aHAJOTMYHO MPONApPrUbHBIM CONSM, PEATU3YETCs C
HEMOCPEACTBEHHBIM YUYACTHEM EHMHOBBIX TpYNN B KayecTBe 7'-(parMeHToB, T.c. 6e3
MPEABApUTENBLHOrO aNeH00Opa3oBaHHs.

YcTaHOBAEHO, 4YTO B YCJIOBMAX BOJHO-LIETOYHOrO  pacuienieHdus GpOMMIbI
terparuapo-1H- usounnonus Ttpanchopmupyiorcs B O6pomMuabi-3a,4-AUrHAPOU3OMHIONHHUS,
KOTOpbIE MOABEPraloTCs PaCILENICHHIO Mo HanpaBneHusMm 1,2- u 1,6-.

Hpakmuueckaa  yennocmv  pabomor. Ha  OCHOBE  BHYTPUMOIEKYNSPHOH
pEeUMKIM3aAUMH XJIOPHIAOB 2,2 AUANKHII-4-TMAPOKCUMETHI-5-METHIM30MHAONINHNS pa3paboTaH
JIOCTYTIHBIH croco6 nonyuyeHnst 6MOaKTUBHBIX AMANKUI(6-MeTu-1,3-nurnapousobensodypau-4-
WIMeTHN)aMUHOB. Pa3paboTaH A0CTYMHbIH Crnocob MoayyeHus ueneBbiX auankun —1-ammuin(3-
apuI-uiu 3-anKeHUINponuH-2-uin)amuHoB. Ha ocHoBe m3omepusaumu, o6HapyxeHHo# B —3a,4-
JIMTHAPOM30MHIONMHUEBBIX CONSAX, pa3paboTaH AOCTYMHbIA cnocol mosyueHus OGMOaKTHBHBIX
GpOMUIOB  2,2AHANKUN-5-METHII-, 2,2-nuankuia-4-metun-, 2,2avankun-4,6-aumernn-2,6,7,7a-
Terparupo-1H-u3onunonus. CornacHo npeaBapUTENbHBIM (apMaKonoruuecKuM
HCCNIEIOBAaHUSAM YCTAHOBJIEHO, YTO XJIOPTUApPAThl ABYX aMHHOB, COAEPXKAUIMX FMAPUPOBAHHBIN
(ypaHoBbI 1MKN, 06namalOT BBIPAXKEHHOH T'MIOTEH3UBHOW AKTHBHOCTBIO J&Xe MpH
UCIONb30BaHWM HU3KHX 103.

Hybnaukayuu u anpobayus pabomsr. OCHOBHOE COACPHKAHME JMCCEPTALMOHHOM
paboThl M3N0XKEHO B 4 CTaThsAX M 3 Teszucax AokAanoB MexayHapoanoit koudepeHuun: no
XMMHH TETEPOLMKIMYECKMX COCAMHEHHH, nocpseHnoi  90-1eTMio €O HA  pOKACHHS
npodeccopa A. H. Kocra (Poccus, Mocksa, 2005r, oxrsibps.), “Xumus u Guonoruueckas
aKTMBHOCTb a30TCOAEPKALIMX reTepouunknon”, nocssuenolt namsaru npodeccopa A. H. Kocra
(Poccus, r.Yepuoranoska, 2006r, 20-23mionsn), “Eunkononosckue urenus. Cnacubo Ttebe
yuurens” (r. Epesan, 20061, 4-7 okrsaGps).

Ob6vem u cmpykmypa pabomot. Jluccepraums, usnoxeHHas Ha 109 crpanuuax,
coaepxut 10 Tabiuu u 2 pucyHKka, COCTOMT U3 BBEIEHMS, IMTEPATYPHOro 0630pa, 00CyKaeHUS
pe3yNbTATOB, IKCNEPUMEHTA/ILHON YACTH, BLIBOJOB M CIIMCKA MCHONBL30BAHHOW JMTEpaTypBl,
BKJIOYatowero 174 naumenonanms.
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COJEPXAHHUE PABOTBI

[IpoBeneHHbIE HAMH MCCNEI0BAHUS COCTOST W3 YETBIPEX YacTeit:

U3Yy4YCHHUE Ka’l‘aHW}Hp)’CMOﬁ OCHOBAHUEM BH)"TPHMOHCK)’JIHPHOP] LUHKIIU3aliuu
XJIOPUIIOB  AHAJKKII(4-TuAPOKCHOYTHH-2-111)(3-H301PONEHMITNPONIMH-2-1II) aMMOHHUS
1 BHYTPUMOJIEKYJISPHAS PELIMKIIM3ALIMS MOy YEHHBIX COEAUHEHMI;

CHHTE3 LENEBBIX AMANKH-1-ammun-3-QeHu(ni  BUHUI)OPONUH-2-1i1)aMUHOB  Ha
OCHOBE neperpynnuposkk CTHBEHCA U XJTOPUIOB AHANKUN(4-ruapokcubyTrn-2-um)(1-
annun-3-GeHun(MnM  BUHUI)PONMH-2-UT)aMMOHMS, LMKAM3AUMS ITUX CONell M
BHYTPUMOJICKY/IApHAs  PEUMKIM3ALMA  TMONYHYEHHBIX  XJIOPUAOB 2, 2-auankui-4-
TMIPOKCUMETHI- | -alTMIM30UHAOIMHUS U —OeH3[fluzounnonuuums;

MCC/IEIOBAHNE KaTalIM3UPYEMO OCHOBAaHHMEM  BHYTPHUMOJIEKY/ISPHON LHMK/IM3ALMH
OGpOMMIOB IMANKHITIPONAPrUAAINI (MM KPOTHN)(3-aJKEHUATIPONUH-2-1/T)aMMOHHS,
MCXAaHHU3M PCAKILIUH, BLISBJIICHUC BJIMSHUS MCTHJILHOM IpyIIbL, Haxouseies B 4-oM
M0JI0’)KEHHH EHHHOBOrO (hparMeHTa, Ha MPOLIECC LMKIU3ALIMY;

U3yyeHHe noBeneHus OpoMMIOB TeTparuapo-|H-u30MHA0IMS B YCIOBUAX BOJHO-
LIEJIOYHOTO PACLUETICHHUS.



1. Huxausauus XJ0puaos anankua(4-ruapokcubyTHH-2-14)(3-
M30MPONEeHHANPONUH-2-H1)AMMOHHUS " BHYTPHMOJIeKyJIsIpHAsi
PeUHKIH3ALHMS MOJYYEHHBIX COCAUHEHHIT

[Tpu M3yueHHH NOBENEHUS raNOreHNI0B 2,2-ANANKHI-4-IMAPOKCUMETHIIM3OUHAOIHHHIS U =
Gens[f]usonnnonuumMs B yCNOBHAX BOAHO-LIENOYHOrO pacuierienus . O. Yyxamksn, A. P.
I'eBopkaH C coaBTOpamMu OOHapy»k€Ha BHYTPUMOJIEKYJSIpHAA PELMKIN3ALMS, BKIHOYAIOIIAs
CTaanH pa3pbiBa H3OMHOIMHMEBOIO LKA MO ACHCTBUEM AJIKOKCHAHHOHA, 06Pa3yIoNIerocs B
uenoyHoM cpene, 1 GopMUPOBaHHS AUTHAPO(YPAHOBOrO KOJbLIA.
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C uenvio pacumpenns 061aCTH NPUMEHEHHNS BHYTPUMOJIEKYIAPHOM PELMKIH3ALIAK
B LIMKJIM3ALHMIO BOB/EYECHBI XIOPUBI AMANKUII(4-THAPOKCHOY THH-2-Hi1)(3-H30NPONEHUNPOHH-
2-nn)ammonns (la-e). YcraHOBNEHO, uTO conu la-¢ B BOXHOM pactBope B mpucyTcTBuu 0.2
monb KOH Ha Monb MCXOMHOM COMM NErKo LMKAM3YIOTCS, 06pasys Xnopuabl 2,2-auankui-d-
TMAPOKCUMETHN-6-METHIM3OMHAONMHMA  (2a-€). AHanUTHYeCKHE O0O6paslibl MOCACAHHX He
YAAnock Mojy4HTh H3-32 TMIPOCKONMYHOCTH, M03TOMY 6€3 BbIICNCHUS M3 PEAKLIMOHHOM MacChl
NpOBOAMIIACK X PELMKIN3ALMSA MMOA ASHCTBHEM ABYKPATHOro MonbHoro kosuuectsa KOH npu
85-90°C.
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1a-3a R=C;H,; 1b-3b R=C,Hg 1c-3¢c R+R=(-CH,-),
1d-3d R+R=(-CH,-);; 1e-3e R+R=(-CH,-),0(-CH,-),

B pesyJbrare obpasyiorcs COOTBETCTBYIOMIHE arankun(6-merun-1,3-
Aauruapousobensodypan-4-unveruin)amunsi (3a-e).

AmuHbl 3a-¢ nonyyaiores ¢ Beixogamu 11-15 % YK€ Npu UMKAU3aUMK cojied la-e B
YCIIOBHSAX OCHOBHOrO karanuza. CyMMapHble BBIXOAbl AMHHOB 3a-€ COCTaBIfIOT 72-81%.
Crnenyer OTMETHTB, YTO peLMKIM3aUMs coneit 2a-e nporekaer 6wictpee (2-2.5 4.) no
CPaBHEHHIO C HX aHaJOraMM, HE COACPXNKALUMMHM B OEH30AbHOM KOJBLE METHIIBHBII
samecturens  (3.0-3.54.). HaGmiomaemoe SIBIEHHE MOXHO OOGBACHMTH  GOJbIIEH

ApOMaTHYHOCTHIO 6EH30JILHOrO KOJIbLa 1O CpPaBHEHHMIO C 3aMEUIEHHBIM OEH30JIbHBIM
LHKJIOM.

ﬂ)’lﬂ HarJIsAHOCTH MpPENnapaTUBHOrO 3HAUYCHUS BBILLICYKA3aHHBIX AMMHOB 3a-¢
J0CTaTO4YHO CKa3aTh, YTO TUJIPUPOBAHHbII (bypaHOBblﬁ UMK BXOJAHT B COCTaB MOJIEKY]
MHOI'MX NIPUPOJAHBIX AJIKAJIOUI0B, CTCPOMIIOB M BAXHBIX JIEKAPCTBEHHBIX npenaparos.

[lo nanHbLIM NpexBapUTENBHBIX (JaPMAKONOTHYECKMX MCCIEI0BAHHMIA YCTaHOBJIEHO,
YITO XNOPrUAPaThl ABYX aMHHOB C TMAPHPOBAHHBIM (hyPaHOBBIM LIMKIOM JaKe TP HU3KMX
1103ax 06,1a1a10T CHIIBHBIM THIIOTEH3MBHBIM JCHCTBUEM.

CoctaB W CTpOEHME BNEPBbIE CHHTE3MPOBAHHBIX cONElf la-e M aMMHOB 3a-e
MOATBEPXK/ICHBI DJIEMEHTHBIM aHalIM30M, a Takke aaHueimu MK, SIMP 'H u "“*C
CMEKTPOCKOIIMH.
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2. Cunre3 auankui(l-aanna-3-apuanponuu-2-uia)—, avaaxkuia(l-aaana-
3-aJKeHIINPONHH-2-HJ)AMHHOB HAa OCHOBE [MeperpynnupoBKH
CtuBeHca, BHYTPHMOJIEKYJSIPDHASsI UMKJIM3AUHS  XJIOPHAOB 2,2-
Anankua(4-ruapokcubytun-2-ua)(1-annnn-3-gpenns(uian
BHHHJI)NPONMH-2-HI)aMMOHHS. H BOAHO-LUEJOYHOE pacllenieHHe
MOTy4YeHHBIX COeAHHeHHIl

C uenplo pacuMpeHus 06NacTH NpPUMEHEHMs KaTanM3UpyeMoil OCHOBAHHEM
BHYTPUMOJIEKY/IAPHOHM LMKIIM3AUMU HENPENENbHBIX aMMOHMEBBIX COJIEH MBI 3arjlaHMpOBaNU
BOBJIEYb B UMKIIM3ALMIO XJAOPHUAbI 2,2-n1uankui(4-ruapokcuOy tuH-2-un)(1-annun-3-gpenun (umm
-BUHHN)NPONHUH-2-uN )aMMoHHs. [Ipu ynauHoM ncxone MoxHO Obi1o pa3paboTarh A0CTYIHBIH
Crnoco6 nosy4eHus XJopuaoB 2,2-aHankui-4-ruapokcumeri-l-annun6eus[fluzounnonns u —
W30MHIOJIMHHUSA, KOTOpbIE KPOME MPENapaTMBHOrO 3HAYEHWS BKJIIOYAIOT BO3MOXKHOCTh
BHYTPHMOJICKYIPHOH PELMKIN3ALNH, NPUBOASIIEH K HOBBIM aMHHaM ¢ (hapmakoopHbIM
THIPHPOBAHHBIM (DY PaHOBBIM LIUKIIOM.

2.1 Cunres auankua(l-anana-3-apuanponuu-2-uia)— M AMAAKHA(-1-anaua-3-
AJKEHHANPONHH-2-HJI)AMHHOB
Cunres  BBIICYKA3aHHBIX AMHHOB, HEOOXOAMMBIX [ [OJYYEHHs XJIOPUIOB
anankun(4-ruapokcubytru-2-un)(1-anmmn-3-geann(unmu BUHUA)IponuH-2-un )ammonus (4a-f ),
ObUT OCYLLIECTBIEH HAa OCHOBE MeperpynnupoBkk CTUBEHCA.

/_/ R,N
+ KOH E e
e — X
RZN\ MeOH
Br — X V

B xozme uccrenoBanuii yCTaHOBNIEHO, YTO YBENMYEHHE LEMH AIKMILHBLIX TPYMH M
HaJIMYHE 3AMECTHUTENS B M- MM M- MOJOXEHHUAX apOMATHYECKOrO KOJbLA MPUBOAMT K
YMEHBIIEHUIO BBIXOZA aMMHOB MneperpynnupoBkd CTHBEHCA, YTO MOXKHO OOBACHUTH
3NIEKTPOHHBIMHU U CTEPUYECKUMH (JaKTOpaMH 3aMECTHTENEH.

B xone cuuTesa amankmi(3-M30MPONEHUINPONHUH-2-Mi1)aMHHOB Ha npumepe (3-
M30TPONEHUANPONUH-2-UT)MOp(ONHHA MOKa3aHO, YTO NpHU M30bITKE MOP(OHHA LETeBOi
NpOAYKT Gbln mosyueH B cmecH ¢ aumopdonunmeranoM. CornacHo aanueiM KX u SIMP 'H
CINEKTPOCKOINMH MPOLIEHTHOE COEPHaHHE MocneHero B cMecu cocranjiser 80%. [TokazaHo, uto
MpPH YBEIHYEHUH KOJMYECTBA U30MPONCHHIALICTHIIEHA HCKITIOYACTCS BOSMOKHOCTH 06pa3oBaHHs
aumopdonunmerana. ITH JaHHBIE TOBOPAT B MOJb3Y HAIIMX HCCNENOBAHMIA, COMIACHO KOTOPHIM
npu peakuud Mauuuxa cHayana BTOPHYHBIE aMMH KOHIEHCHpYeTcs ¢ (JOpMaiibIAEruoM,
06pa3sys COOTBETCTBYIOUIHI  aMUHOCTIMPT, KOTOPBIii B

8

3aBUCHMOCTH OT )’CHOBMﬁ NMPOBEAEHUA PpEaKIIMK. a TaKXE OT aKTHBHOCTH aroma
BO0OpOAAa aUCTHUJICHOBBIX COEAMHEHUI B JajibHEHIIEM MOXKET KOHJICHCUPOBATHLCA nubo ¢
BTOPHUYHbIM aMHUHOM MJIM C ALIETHJIEHOBBIM COCIMHEHUEM. JIHOO0 C 060UMK KOMITOHEHTAMMU.

2.2 Uunkauszauus  xa0puaos 2,2-auankun(4-ruapokcubytun-2-ua) (l-annma-3-
GeHna(uIn  BUHHA)NPONHH-2-HA)AMMOHHSI M BOAHO-ILENO0YHOE paLleneHue
NOJIy4eHHbIX COeAHHEeHH T

AnxunvpoanveM auankui(l-ammn-3-penunnponnu-2-un) u auankun( l-anaun-3-
BHHUJITIPOIHMH-2-H)aMMHOB  1-XJ10p-4-THAPOKCHOY THH-2-HIOM MOMyH4eHbl XJIOPUIbI AUMETHII-
(4a),  amdTHN(4-runpokcuOyThH-2-um)(1-aniuni-3-penunnponnu-2-un)ammonns  (4b), (4-
TUAPOKCHOY THH-2-un)(1-annun-3-GeHunmponuH-2-nn)Iupponuantus  (4c), U —MUNEpPHAHHHUSA
(4d),  (4-runpokcubyTHH-2-un)(1-annun-3-BUHUANPONUE-2-Un)IHNepHanEus  (de) u -
mopQonunus(4f).

OH

X=¢enun X=Buuun

HO HO

4a, 5a; R=CH,,
4b, 5b; R=C,Hj,,

4c, 5c; R,=(-CH,-), 4e, S5e; R,=(-CH,-)¢
4d, 5d; R,=(-CH,-), 4f, 5f; R,=(-CH,-),0(-CH,-),
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