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SAMEINEHHBIE ATIKUHHUJIEHOBBIE COEAUHEHHUSA B KAYECTBE
IMPOTUBOPAKOBBLIX ATEHTOB

POACTBEHHBIE 3AsBKH

Hacrosmas 3asBka ucnpaiminBaeT MPUOPUTET COIVIACHO HMHAMMCKOW MPENBAPUTENIbHON
3asiBke HoMep 201841001978, nonannoii 17 sausaps 2018 r., conepxaHue KOTOPOH MOJTHOCTBIO

BKJIFOYEHO B HACTOSILIYIO 3asiBKY IOCPEACTBOM CCBUIKH.
OBJACTDb TEXHUKHU

Hacrosimee wu300peTreHne OTHOCHTCS K HOBBIM 3aMEIIEHHBIM aJKMHUJICHOBBIM
npousBogHbiM  (opmynsel  (I) u  dapmaneBTHUECKH MNPUEMJIEMBIM COJISIM  YKa3aHHBIX

COEeOUHEHU.

Taxxxe cornacHO HACTOSIIEMY H300PETEHUIO MPEANIOKEHbl (hapMaLEBTUUECKH
IpHeMIeMble KOMITO3UIMH, COAEPKAIINE COSAHMHEHUs COITACHO HACTOSILIEMY H300pETEHHIO,
U CIIOCOOBI MPUMEHEHHsI YKa3aHHBIX KOMIIO3UIMI B TEPAIUH B Ka4eCTBE IMPOTHBOPAKOBOIO

areHTa, XUMHOTEePaNeBTUUECKOT0 areHTa U aHTUIPOIU(EPATUBHOTO COSTUHEHHUS.
YPOBEHb TEXHUKH

Pak xapakTepusyercsi B MEpBYI0 O4Yepellb YBEIUYEHUEM YUCJIA AHOMAJIbHBIX KJIETOK,
00pa30BaHHBIX M3 OMpPEIEIEHHOW HOPMAJbHOW TKAHUW, MHBA3HEW YKa3aHHBIX aHOMAaJbHBIX
KJIETOK B COCEIHUE TKaHH, MJIH PACIIPOCTPAHEHHEM C JTUM(OH HITH KPOBBIO 3JI0KAY€CTBEHHBIX
KJIETOK B PErHoOHaJbHbIe JUM(pATHUECKUE Y3JIbl U OTAAJCHHbIE YYaCTKH (MEeTacTasbl).
KnnHnueckue naHHbIE M MOJIEKYJIIPHO-OMOJIOTHUECKHE UCCIENOBAHUS MOKA3aJIH, YTO PaK
NpeACTaBIsieT COOOW  MHOTOCTAIUHMHBIA  MPOIECC, HAYMHALIMICA C  HEOOJBLINX
MIPENOINYXOJIEBbIX W3MEHEHHUH, KOTOPbI€ B ONPENENEHHBIX YCIOBUSAX MOIYT DPa3BUTHCS B
Heorutasnoo. HeoruracTuueckoe MopakeHHe MOXKET Pa3BUBATHCS KIOHAIBHBIM CIIOCOOOM H
pa3BUBAETCS C YBEJIMYEHHUEM WHBA3UBHOCTH, POCTA, METACTa3UPOBAHUS U IE€TEPOTr€HHOCTH,
0COOEHHO B TE€X YCIOBHAX, KOIJIa HEOIUIACTUYECKHUE KJIETKH BBIXOAAT HW3-TIOA KOHTPOJIS
uMMyHHOH cructeMbl xo3simHa (Roitt, 1., Brostoff, J and Kale, D., Immunology, 17.1 -17.12)

(3" ed., Mosby, St. Louis, Mo., 1993).

B mMemunmHCKOH sMTEpaType ONHMCaHbl pa3HOOOpa3Hble THUMBI paka. I[Ipumepsl
BKJIFOYAIOT PaK JIETKOrO, TOJCTOM KHUUIKH, NMPSIMOM KHUIOKH, MPOCTATHI, MOJIOYHON >KEJE3bl,
rOJOBHOIO MO3ra M TOHKOIO KHINEYHHMKA. YacToTa paka BO3pacTacT IO MEPE CTapeHHs

NomnyJjiaqruy, BO3HUKHOBEHHA HOBBIX BHUJOB pakKa U pOCTa MPEAPACIOIOKCHHDBIX l'IOl'Iy.]'[SILII/II\/'I
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(manpumep, moned, mnopakeHHbix CIIMJloM wuiuM MOABEPralOIINXCS YPEe3MEPHOMY
BO3ICHCTBUIO YCJIOBHH OKpy)Karommed cpensl). Pak MOXHO JIEYUTh MPH  MTOMOIIU
XUPYPrUUE€CKOrO0 BMEIIATENbCTBA, XUMUOTEPANUH, PAIUALMOHHON Tepanuy, TOPMOHAJIbHON
Tepanuy, TAPreTHOU TePanuu U CUHTETUYECKOM JIETAJIbHOCTH, OJJHAKO 3TH BAPUAHTHI JICUCHUS
paxa OrpaHUYeHbI H Y HUX CYLIECTBYIOT Cepbe3HbIe mobouHbIe 3 dexTol. Hanpumep, B ciyuae
paxa KpoBH (HampuMep, MHOKECTBEHHOW MHUEJIOMBI), KOTr/la TPAAHLIMOHHAS XUMHUOTEPAIHs U
nepecagka KOCTHOIO MO3ra He MOIXOAAT B KaueCTBE MOAXOMSALINX BAPUAHTOB JICUYECHUS, B
KauecTBe JICUEHHUS OCTAeTCs O4YeHb Majo BapuaHTOB. (CleaoBaTeNbHO, CYLIECTBYET O4YEHb
OospIIas MOTPeOHOCTh B HOBBIX CIOCO0AX U KOMITO3ULIUSIX, KOTOPBIE MOKHO MPUMEHSITh JIJIs

JIEYeHHs] NALMEHTOB, CTPAJAIOLINX PAKOM.

IIpencraBneHsl  HECKOJBKO — MyONUKAaIMi,  IMOKAa3bIBAIOIIUX  Pa3HOOOpas3HbIE
COEAMHEHUs, TpPHUMEHSEMble B Ka4yeCTBe MPOTHBOPAKOBBIX AareHTOB, TaKuWe Kak
WO02017177316A1, 3assurens 3R VALO, S.E.C., umeromas HazBanue "Aminobenzoic acid
derivatives for use as anti-inflammatory agents, anti-metastatic agents and/or anticancer
agents"(«I[IpousBonHble aMUHOOEH3OWHOW KHCJOTBI JJIi TNPUMEHEHHUs B  KadecTBE
MPOTHBOBOCMAJHMTEIBHBIX ar€HTOB, AHTHMETACTATUYECKUX areHTOB W/WJINM MPOTHBOPAKOBBIX
areHToB»); WO2016161342A2, 3assutenb Threshold Pharmaceuticals, umeromasi Ha3BaHue
"Nitrobenzyl derivatives of anti-cancer agents" («HuTpoOeH3MIbHbIE MTPOU3BOIHBIE
NPOTHBOPAKOBBIX areHToBY); W(02008039489 A2, 3asButens Celgene Corporation, umerornas
HasBaHue "5-Substituted quinazolinone derivatives and compositions comprising and methods
of using the same" («5-3aMeleHHbIE TPOU3BOAHBIE XWHA30JMHOHA, KOMITO3ULIUH,
colepskallie yKasaHHbIE COSOUHEHMs, U CrocoObl ux npuMmeHeHus»), W02005047266 Al,
sasutenb Lorus Therapeutics Inc. umeromas Hazsanue "Aryl imidazoles and their use as anti-
cancer agents" («APHIMMHUIA30JIbI U UX IPUMEHEHHE B KAYECTBE MPOTHBOPAKOBBIX ar€HTOBY ),
EP2632916B1, Beigannsiii INST Medical W & E HALL (AU), umeromuii Ha3Banue "Novel

anti-cancer agents" («HoBbIe TPOTHBOPAKOBBIE ATEHTHY).

B ny6nukanuu Ghorab et al. (Anticancer Agents Med Chem. 2017;17(10):1411-1425),
umerorneii Hazpanue "Novel thiourea derivatives bearing sulfonamide moiety as anticancer
agents through COX-2 inhibition" («HoBble NpPOW3BOIHBIE THOMOYEBUHBI, COAEPIKALIHE
cyb(OHAMHUIHBIN (parMeHT, B Ka4eCTBE MPOTUBOPAKOBBIX areHToB, nHrubupyromux COX-
2»), OMHUCAHO HCCIEeNOBaHHE MPOTHBOPAKOBON AKTUBHOCTU LIEJIEBBIX COEIUHEHUH MyTeM
uHrnouposanus pepmenra COX-2; B mybmukanmu Gupta MK et al. (World J Gastroenterol

2003; 9(6): 1144-1155), nmerorueii Ha3Banue "Mechanism and its regulation of tumor-induced
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angiogenesis" («MexaHH3M WHAYLUHUPOBAHHOTO OMYXOJIbKO AHTHOTEHE3a M €r0 PeryJisiiusy),
OIMHCAHO COCTOSIHUE MCCIICNOBAHUI M OLIEHKAa AHTHAHTMOTEHHOW Tepamuu B KIMHHUYECKHX
UCCJICIOBaHMSIX Ha Moasx; B myOnmkaruu Boichuk S et al. (Anti-cancer Drugs, 2016, 27, No.
7, 620-34), umeromeir HasBanue "Ethyl-2-amino-pyrrole-3-carboxylates are novel potent
anticancer agents that affect tubulin polymerization, induce G2/M cell-cycle arrest, and
effectively inhibit soft tissue cancer cell growth in vitro" («3Tun-2-amuHONUPPOI-3-
KapOOKCHIIaThI, MPENCTABJSIOLINE COOON HOBblE >(PQPEKTUBHBIE NMPOTUBOPAKOBBIE ATE€HTHI,
BJIMSIIOIIME HAa MOJMMEpU3alMI0 TyOy/IMHA, MHAYLHUPYIOIINE OCTAHOBKY KJIETOYHOIO LIHKJIA
G2/M u >pdexTHBHO WHTHOUPYIOLIHME POCT KJIETOK paka MSATKUX TKaHEW in Vvitroy),
IPE/ICTABJICHbI HOBbIE MO CTPYKTYPE AHTHUMHUTOTHYECKHE COCIMHEHHs], I€MOHCTPHPYIOIINE
MOJIEKYJISIPHBIE U KJIETOYHbIE MEXaHU3MBI, COTJIACYIOLINECS C IPYTUMH aHTUMHUTOTHYECKIMHU
IPOTHBOPAKOBBIMU areHTtamy; B nyonukauuu D. Rodriguez-Hernandez (Eur. J. Med. Chem.,
2016, 115, 257-67), umeroieii HazBanue "Novel hederagenin-triazolyl derivatives as potential
anti-cancer agents" («HoBble renepareHMH-TPHA3ONMIBHBIE MPOM3BOAHBIE B Ka4eCTBE
MOTEHIMAJIbHBIX MPOTHUBOPAKOBBIX areHTOB»), ONMHMCAH CHHTE3 psija HOBBIX apui-1H-1,23-
TPUA30JI-4-UI-CIIO)KHO3(PUPHBIX M AMUAHBIX IPOU3BOIHBIX reflepareHnHa; B myonukammu B.A.
Dar et al. (Eur. J. Med. Chem., 2016, 111, 26-32), umeromeii Ha3zBanue “Synthesis and
screening of ursolic acid-benzylidine derivatives as potential anti-cancer agents" («CunTe3 u
CKPUHHHT OEH3UJIUINHOBBIX TIPOU3BOIHBIX YPCOIOBOM KHUCJIOTHI B KAYECTBE TOTEHIIHATbHBIX
MPOTHUBOPAKOBBIX AreHTOBY») OMKHCAaHA MHOroodOemaromas OuoJoruueckas aKTHUBHOCTh
YPCOJIOBOM KHCIIOTBI, MO3BOJISOLIAST OCYIIECTBUTD €€ [IUPOKYI X UMHUECKYHO MOAU(UKALIHIO

st pa3padoTku Oosiee 3¢(HEeKTUBHBIX MPOTUBOOMYXOJIEBBIX Aar€HTOB.

I'maBHBIM acneKkTOM JieUeHHUsl paka SIBJIAETCS XUMHOTEpAaNus C HCHONb30BAHUEM
IIPOTUBOPAKOBBIX areHTOB. HecMOTpss Ha NOCTUTHYTBHIA OrPOMHBIA MPOTpecc B AAHHOU
o0NacTi, TOCKOJBbKY  XHMHUOTEpamus  pPEeaKo  OblBa€T  NPOCTOH,  COXPaHSETCS
HEY/IOBJIETBOPEHHAs] MOTPEOHOCTh B pPa3pabOTKe HOBBIX U YJYUIICHHBIX COCOUHEHUH H
KOMITIO3ULIMA  NPOTHUBOPAKOBBIX  AareHTOB, JACUCTBYIOIIMX IOCPEACTBOM  PA3IUYHBIX

MEXaHU3MOB U MYyTEH.
KPATKOE OIIUCAHUE U30OBPETEHUA

OI[I/IH N3 aClI€KTOB HACTOALICTO I/1306peTeHI/I$[ BKJIFOYACT AJIKWHUJIICHOBBLIC COCAHMHCHUA

dopmysl (I):
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i papMareBTHYECKH IPHUEMIIEMYIO COJIb WIIM CTEPEON30MEp YKA3aHHOTO COSAMHEHUS, Te

A mpencrasisier COOOH apuil HITA TeTePOaAPHL,
X npencrasisier codoit N-Ry umn orcyTcTByeT;
Y npencrasisier codoit O, S umu NCN;

B mpencraBnser coOoOi apuil, LUKIOANKHI HIIM T€TEPOLMKIOATKII, MPUYEM apHull,
LUKJIOAIKUJ UM T€TEPOLMKIOANKUI SBIISIFOTCS HEOOS3aTeIbHO 3aMEIEHHBIMU OIHOM MU

Oonee rpynnamu, BBIOpAHHBIMU U3 aJIKUJIA, TaJIOT€HA U OKCOTPYTIIbI,

R1 mpencrasnsier coboii ankui, Ra mpeacrasisier coboi BOAOPO WITH KW, wiik Ry u
R; BMecTe ¢ aTromMamu yriepona, K KOTOPbIM OHHM IPUCOEIUHEHbI, 00pa3yroT 3 — S-uieHHOe

IMHUKJIOAJKHUJIIBHOEC KOJIBLIO,

R3 mpencraBisier coboit —C(O)Ra, -S(O)2Ra, -NHS(O)2Ra, -NR,C(O)Ra, =NOR,,
reTepoapus, reTePOLUKIOANKUI WM (TeTEePOLUKIIOATKII)aIKWI-, TIPHYEM TIeTepoapui U
reTEPOLMKIIOANKUI SIBJISIFOTCS HEOOSI3aTeIbHO 3aMEIEHHBIMU OIHOM MM 0oJiee TPyIaMH,

BbIOPAHHBIMU U3 aJIKUJIA, TajioreHa, okcorpymmsl wiH -C(O)Ry;

R4 mpencrapnsier coOOM ajKwWiI, TajloreH, rajJoreHaTKUI, [IUAHO, aJIKOKCH, apUIIOKCH,
ANIKOKCHAPWJI, THIPOKCHAIIKIJI, alleTHUJIeH, alliIL, TUAPOKCH, HUKJIOaNKIT Wik -N(Ry)2; mpudem

UKJIOAJIKHJI HEOO0s13aTEIBLHO 3aMEUICH aJIKHJIOM;

R, nmpencraBnsier coOOW ankwii, AaJKeHW, TaJIOTeHAJKWI, UUKIOATKHUI WU
TeTEPOLUKIIOANKI, TPUYEeM  aJIKWJL,  aJKCHWJI, TaJOT€HAJKWI, [UKJIOAJKHI H
TeTePOLMKIIOANKIT SIBJISIFOTCST HEOOS3aTeNIbHO 3aMELIeHHBIMU OIHOW Wi OoJiee rpyIrmamu,
BBIOpAHHBIMU U3 AJIKWUJIA, TaJIOTeHa, apwia, [HUKJIOAJKWIA, TaJIOTeHAKWIA, aMUHO, aMUJo,
AJKWJIAMHUHO, aMHHOAJIKWJIA, THIPOKCWJIA, LHAHO, AJKOKCH, AaJKOKCHapuia, apuIOKCH,
THIIPOKCHUANIKIIIA, KAPOOHOBOM KUCIIOTBI, CJIOKHOTO 3(hHpa, CI0KHOTO THOI(PUPA, OKCOTPYIIITHI

(=0) u —C(O)Ry;
Ry mpencrasnsier coboii Bopopon, amkui, aakeHwt, art uid -C(O)-IUKIT0anKuT,

Ry npencraBnsier coOol BOIOPO MITH AJIKUIT,

4
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Ry npencrapnsier coboii BOTOPOM, aJTKUJI HITH aJIKSHIIT,
‘m’ mpexncrasisier coboii 0, 1, 2 wm 3.

B npyrom acmekte HacTOsIEro u300peTeHHs MpPeAokeHa (papMaLeBTHIECKas
KOMIIO3ULUS, copepkamas coenuHenne ¢opmynsl (I), m mo MeHbmeil Mepe oauH
bapmareBTHUECKH PUEMJIEMBIH HANIOJHHUTENb, TAKOH Kak (papMaLeBTHUECKH MPUEMIIEMBbIN

HOCUTECIIb NI pa36aBI/ITeJ'Ib.

B npyrom acnekre Hacrosinee M300peTe€HHE OTHOCHUTCS K CIOCcOO0y JIEYEHHUH paka,
BKJIIOUAIOLIeMy BBeeHHe 3(PpPeKTHBHOTO KoJimuecTBa coennHenus popmyisl (1), kak onrcano
BbIIIE, WK (papMaLleBTUUECKU NMPUEMJIEMON COJIM WM COJIbBaTa, WiIN (papMaleBTUYECKU
(YHKIIMOHAILHOTO TPOW3BOAHOIO YKA3aHHOTO COENMHEHUS, MALUEHTY, HYKIAIOLIEeMyCs B
YKa3aHHOM JICUEHUH.

B ngpyrom acmekre HacTosmero M300peTeHHs] MPEAJIOKEHO MpPUMEHEHHE
aNKUHUIeHOBOro coenuHenusi Gopmynel (I) i yedeHuss paka WM B KayecTBe

aI["bIOBaHTHOFO/HeOaI["bIOBaHTHOFO TEPANCBTUYCCKOI'O ar€Hra Inpu JICHCHUUN pakKa.

NOJAPOBHOE OITMCAHUE U30BPETEHUA

CornacHo HacTosilieMy H300pPETEHHIO MPEIJIOKEHbl 3aMEIEeHHbIE aJKHHUJICHOBBIE
COEMHEHUs, Has3biBaeMble coenuHeHusMu ¢Gopmyasl (), momxopsiimue B KadecTBe
MPOTHBOPAKOBBIX areHToB. KpoMe TOro, COriacHO HACTOSIIEMY M300PETEHHIO MPEeIIOKEHbBI
(apmaneBTHUECKHE KOMIIO3ULIUH, COAEPKAIlMe yKa3aHHbIE COCAMHEHUS U TMPOU3BOJHBIC

YKa3aHHbIX COGI[I/IHGHI/Iﬁ B KQUECTBC TEPANCBTHUYCCKUX AIr'CHTOB.

Kaxxnplii BapuaHT peaju3alii TPEACTABICH C LEJIbI0 OOBSICHEHHUS HACTOSIIETO
u300peTeHus, a He C ILENbI0 OrPaHWYEHHUs] Hacrosmero uzodpereHus. PDakTUYeCKH,
CHELHAINCTY B JaHHOW OOJACTH TEXHUKH OYOyT MOHATHBI Pa3IUYHble MOIU(PUKALUH U
U3MEHEHHsI, KOTOPbIE MOKHO OCYIIECTBUTh B COEAMHEHHUSX, KOMIIO3UIMSX M CrHocodax
COTJIACHO HACTOSIIIEMY OIMMCAHMIO, HE BBIXOJS 38 PAMKH 00BbEeMa MJIH CYIIHOCTH HACTOSIIErO
n3obperenusi. Hampumep, npu3HAKM, MOKa3aHHbIE WM ONWCAHHBIE KaK YacTh OJHOTO
BAPUAHTA PEANM3aLUH, MOKHO IPUMEHUTD K IPYrOMY BApUAHTY pean3aluu AJis NOJy4EHHUs
ele OJHOrO BapHaHTa peanu3auuu. Takum o0pa3oM, NPEAroNaraercsi, 4YTO HACTOsIIee
n300peTeHne BKIIIOYAET Takhe MONU(UKALMM W M3MEHEHHUs] U WX 3KBUBAIEHTHI. Jlpyrue
OOBEKTBI, MMPU3HAKN U ACMEKThl HACTOSALIETO M300PETEHUS] PACKpPBITHI WM B SIBHOH (popme

IPECTABICHbl B CIEAyIOeM nogpoOHOM omnmcaHuu. CpegHeMy CIELUANNCTy B AaHHOU



o0NacT! TeXHUKH ITOHITHO, YTO HACTOsiee OOCYKAEeHHe MpEeACTaBIsieT COOON OmMucaHue
NPUMEPOB BAPUAHTOB PEATHM3ALMU U He JOJDKHO PAacCCMATPUBATHCS Kak OrpaHH4eHue Oosee

HIUPOKUX aCNEKTOB HACTOALIECTO I/1306peTeHI/I$I.

B oHOM M3 BapHaHTOB HACTOSIIIETO H300PETEHUS MPEIIOKEHO COSTMHEHNE (POPMYJIBI

5 (D:

HUJIn (I)apMaI_IeBTI/ILIeCKI/I MNPpUEMIIEMYIO COJIb UJIN CTEPECOU3OMED YKA3aHHOIO COCANHCHUS, IIC

A mpencrasisier OO0 apuIl WM TeTEPOapHT;
X npeacrasisier coboii N-Ry unu oTCyTCTBYET;
10 Y npencrasisier coboii O, S mu NCN;

B mpencrasnsier coOol apwmil, HMMKIOANKUI WIM T€TEPOLMKIOATKII, IPHYEM apu,
LUKJIOAJIKUI WM T€TEePOLMKIOANKUI SBJISIFOTCS HEOOS3aTeIbHO 3aMEINEHHBIMU OJHOM WU

OoJiee rpynnamu, BHIOpaHHBIMH M3 aJIKWJIa, FaJIOreHa U OKCOTPYIIIbI,

R1 npencrasnsier coboti ankwt, U Ry npeacrapnser coboi BOTOPOI WITH aJIKKIT, Hid Ry
15  u R; BMecTe ¢ aToMamu yrieposa, K KOTOPbIM OHH MPUCOEAMHEHBI, 00pasyoT 3 — S-4JieHHOe

HUKJIOAJKHJIIBHOE€ KOJIBIIO,

R3; mpencrasnsier coboit —C(O)Ra, -S(O)2R,, -NHS(O)2Ra, -NRpyC(O)Ra, =NOR,,
reTepoapus, reTepOLUKIOANKII WM (TeTepOLUKIIOATKII)AIKWI-, TPUYEM T[eTepoapui U
reTEPOIMKIIOANKUI SBJSIFOTCS HEOOsI3aTeIbHO 3aMeEIeHHbIMU OIHON Wi 0oJjiee TPyIaMH,

20  BbIOpaHHBIMU U3 aJKWIA, rajorena, okcorpymmbl wiu -C(O)Ry;

R4 mpencraBnsier coOOM ajKwWiI, TajioreH, rajJOreHaAKUJI, [IUAHO, aJIKOKCH, apUIIOKCH,
AIIKOKCHAPWJI, THIPOKCHAIIKIJI, alleTHJIeH, AL, THAPOKCH, HUKIOANKIT Wik -N(Ry)2; mpudem

MUKJIOAJIKHJI HEOOs3aTEIBLHO 3aMEUICH aJIKHJIOM,

R, nmpencraBnsier coOOW ankwii, aJKeHW, TaJIOTCHAJKWI, UUKIOATKUI WU
25  TreTepOLMKJIOANKWII, MpPUYeM  aJKWJ, AJKEHWJ, TaJOTCHAJKWI, LHUKJIOAJKWI U
TeTePOLMKIIOANKIIT SIBJISIFOTCST HEOOS3aTeNIbHO 3aMELIeHHBIMI OTHOW Wi OoJiee rpyrmamu,

BBIOpAaHHBIMU U3 aJIKWUJIA, TaJIOTeHa, apwia, [HUKJIOAJKWIA, TaJIOTeHAKWIA, aMUHO, aMUJIo,
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ANTKUJIAMMHO, aMHHOAQJKWUJIA, TUAPOKCHUIA, LHAHO, AJKOKCH, AJKOKCHapuia, apHJIOKCH,
T'UAPOKCHANKNIIA, KAPOOHOBOH KHCIIOTBI, CJIOKHOTO 3(HUPa, CIOKHOTO THOIPHPA, OKCOTPYIIIIBI

(=0) u —C(O)Ry;
Ry mpencrasnsier coboii Bogopoa, amku, aakeHwt, art uik -C(O)-IuKIT0anKuT,
Ry mpencrasnsier coboi BOTOPO HITH aJIKWIT,
Ry npexncrapnsier cob0ii BOTOPOA, alTKUJI HITH aJIKSHIUIT,
‘m’ npexncrasisier coboii 0, 1, 2 wu 3.

CornacHo OIHOMY U3 BapUAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COEIUHEHHE
dopmynbl (I) unmu ¢papmaneBTHUeCKU TpUeMieMas COJb WIH CTEPEOM30MEp YKa3aHHOTO

coenuHeHus, rae X npexacrasiser coboit NH.
B HexoTOpBIX BapuaHTax peanu3anuu X OTCYTCTBYET.

CornacHo OZHOMY M3 BapUAHTOB PEAH3ALHH, B YACTHOCTU MPEIUIOKEHO COSTUHEHNE
dopmyasr (I) mnu dapmaueBTHYECKH MpHEMJIeMasi COJb WM CTEPEOM3OMEp YKa3aHHOTO

coenuHeHus, rae Y npenacrasisier codoit O.

CornacHo OIHOMY U3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEIJIOKEHO COEUHEHUE
dopmynbl (I) unu ¢dapmareBTHUECKH TpUEMJIeMas COJb WM CTEPEOM30MEP YKa3aHHOTO

COEMHEHHUs, IIie A MpeAcTaBisieT codoi apui.
B HekOTOpPBIX BapHaHTax peanu3alud A MPeacTaBsieT COO0H (HeHII.

B HeKOTOpBIX BapuaHTaX peaju3aluu A mpeacTaBiiseT coOoi (eHu, 3aMereHHbIi ‘m’
rpynmnamu R4, B HEKOTOPBIX BapHaHTax peanu3ali m npeactasisier codow 1, 2 wmum 3. B

HEKOTOPBIX KOHKPETHBIX BAPUAHTAX peasin3alud ‘m’ mpeacrasisier codoi 1 wm 2.

CornacHo OZHOMY M3 BapHAHTOB PEATM3ALNH, B YACTHOCTH MPEIJIOKEHO COEIMHEHUE
dopmynbl (I) unmu ¢dapmareBTHUECKH TpUEMyIeMast COJb WM CTEPEOM30MEp YKa3aHHOTO
coennHeHus, rae B nmpencrasisier co00i MUKIIOATKII HITH T€TEPOLMKIIOATKIII, HE00S3aTEIbHO
3aMCUICHHBIC OI[HOI\/'I I 60.]'[66 rpyIniamu, Bbl6paHHbIMI/I U3 aJIKujia, TraJIorcHa WJiHnu

OKCOTpYyIIIBL

B HekoTopbIx BapmaHTax peanuzanuu B mpexnctaBiser coOOH LMKIOAJIKHIT WA

FETEPOLUKIIOAIKUIT, TPUYEM ICTCPOLUKITOATKUIT HE00s13aTEIBLHO 3aMEIICH OKCOprrIHOfI.
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B HekoTophIx BapmaHTax peanuszanmu B mpencraBisier coboit 5 — 6-ujeHHBIH

rETEPOLUKIIOATKHAIL.

CornacHo OZHOMY M3 BapHAHTOB PEATM3ALNH, B YACTHOCTH MPEIJTIOKEHO COEINHEHUE
dopmynbl (I) unmu ¢dapmaneBTHUECKH TpUeMJIeMas COJb WJIH CTEPEOM30MEp YKa3aHHOTO

coenuHenus, rae Ry npencrasisier coboii ankwmt;, u Ry mpeacrasnser co0oit BOTOPO.

B HexoTopeIx BapuaHTax peanusaunu Ri u Ry BMecTe ¢ atoMamu yriaepozaa, K KOTOpbIM

OHU NPUCOEANHEHBI, 00Pa3yoT 3 — 5-UJIeHHOE LUKJIOANKUIBHOE KOJIBLIO.

B HexoTopeIX BapuaHTax peanusaunu Ri u Ry BMecTe ¢ atoMamu yriaepozaa, K KOTOpbIM

OHHU IPUCOEANHEHBI, 00Pa3yIOT LIUKJIONPONHIBHOE WIIH LIUKJIONEHTHIIBHOE KOJIBLIO.

B HEKOTOPBIX BapUaHTaxX pe€ain3aliun R u R, BMecTe ¢ aTomamu yriepona, K KOTOpbIM

OHHU TPUCOEAMHEHBI, 00PA3YIOT LIUKJIOMPOITHIL.

CornacHO OIHOMY M3 BapHAHTOB PEAN3ALMH, B YACTHOCTH MPEJIOKEHO COSTMHEHUE
dopmyast (I) unu dapmaueBTHYECKH MpHEeMJeMasi COJb WM CTEPEOM30OMEp YKa3aHHOTO

coenunenus, rae R; npexacrasnser coboit —C(O)R,, -NHS(O)2R, miu -NRyC(O)Ra.

CornacHo OIHOMY M3 BApUAHTOB PEAM3ALNH, B YACTHOCTH MPEIJIOKEHO COETMHEHUE
dopmynbl (I) unu ¢dapmarieBTHUECKH TpUEMIIeMas COJb WM CTEPEOM30MEP YKa3aHHOTO
coenunenus, rae Rz npencrasisier codoii —C(O)R,; mpu 3ToM R, Takoid, kak onpeneneHo aiist

coenunrenus popmysl (I).

B HekoTOpbIX BapuaHTax peanuszaunu R, nmpencrapnsier coOON aaKeHHII, IUKIOATKII
WJIH T€TEPOIMKJIOATKIIT, IPUYEM aJIKSHUJI, IUKJIOAJIKHUI U T€TEPOLMKIIOATIKII HEOOSI3aTEIbHO
3aMelLIeHbl ONHOW Wiu OoJjiee TpyNIamH, BbIOPAHHBIMH M3 QJKHJA, TaJOreHa, apuia,
LUKJIOAJIKWJIA, TaJIOT€HANKWIA, aMHUHO, aMUJO, AJKUJIAaMHHO, aMHUHOAJKWIA, T'HIPOKCHIIA,
I[MaHO, AQJIKOKCH, AaJIKOKCHApWJIa, AapWIOKCH, THIAPOKCHANKWJIA, KapOOHOBOH KHUCIIOTBI,

CIOXKHOTO 3¢upa, ciaoxHoro Tuoddupa, okcorpymisl (=0) wim —C(O)Rx.

CornacHo OAHOMY M3 BapHaHTOB pealu3allii, B YaCTHOCTU MPEAJIOKEHO COEANHEHHE
dopmynbl (I) unmu ¢dapmareBTHUECKH TpUEMJIeMas COJb WIH CTEPEOM30MEp YKa3aHHOTO
coenuHenus, rae Rs; npencrasisieT coO0O reTepOLMKIIOANKIIL, HEOOs3aTeIbHO 3aMEeIeHHBIN

rpynmoi -C(O)Rx.

B HexoTopsIx BapuaHTax peanusanuu Ry nmpeacrasisier co60ii BOXOPOA MM aJTKUIL
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CornacHo omHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENNHEHUE
dopmynbl (I) unmu dapmaneBTHUECKH TpUeMJIeMas COJb WJIH CTEPEOM30MEp YKa3aHHOTO
coennHeHus, rae R4 mpencrasisier coOOH ajiKuIl, TAJIOTeH, TaJOreHANKIIT TN LIUKIOAJIKHIL,

NPUYIEM HUKJIOAJIKUII HEOO0s3aTEILHO 3aMCIICH aJIKHJIOM.

B npyrom BapuaHTe peann3aluy HACTOSILErO M300peTeHUs MPEATIOKEHO COeNUHEHNE

dopmysl (IA):

Ri R o
)k R
7 N X :
(<, 7
m (1A)

Wi papMaleBTHYECKU MPUEeMJIEMasi COJIb MJTH CTEPEOH30MEp YKa3aHHOTO COETUHEHMS;
rae A, Ry, Ra, R3, R4, B, X 1 m Takue, kak onpeneneHo s coenunenus: popmyier (I).

CornacHO OZHOMY M3 BapUAHTOB PEANH3ALHH, B YACTHOCTU NPEIJIOKEHO COSTHHEHNE
dopmynst (IA) wnu (apmaueBTHUECKU MpHEMJIeMasi COJIb WM CTEPEOM30MEpP YKa3aHHOTO

coenuHeHus, rae X npencrasisier codoii NH.

CornacHo OIHOMY U3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEIJIOKEHO COEUHEHUE
dopmynbl (IA) unu dapmaneBTHUECKH TpPUEMJIEMasi COJb WJIM CTEPEOH3OMEP YKa3aHHOI'O

COEMHEHHUs, IIie A MpeAcTaBisieT codoi apui.
B HEKOTOpPBIX BapHaHTaxX peajn3alnu A MPeaCTaBISET COOOH (hEeHII.

CornacHo OZHOMY M3 BapHAHTOB PEATM3ALNH, B YACTHOCTH MPEITIOKEHO COETMHEHUE
dopmynbl (IA) unmu ¢papmaneBTHUECKH TpUEMJIeMasi COJIb WJIM CTEPEOH30OMEp YKa3aHHOIO
coennHeHus, rae B npencrasisier coO0 MUKIOATKII HITH T€TEPOLMKIIOATKIIL, HE00S3aTEIbHO
3aMCUICHHBIC OI[HOI\/'I 501050 60.]'[66 rpymniamu, Bbl6paHHbIMI/I U3 aJIKuja, TraJIorcHa HWJiHu

OKCOTpYIIIBL

CornacHo OgHOMY M3 BapHAHTOB PEATM3ALNH, B YACTHOCTH MPEIJIOKEHO COENMHEHNE
dopmynbl (IA) unmu papmaneBTHUECKH TpUEMJIeMasi COJIb WJIH CTEPEOH30OMEp YKa3aHHOTO

coenuHeHus, rae B npeacrasnser coboii S- niu O-uJIeHHBINA TUKIOATKUIL.
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CornacHo OIHOMY M3 BapHAHTOB PEATM3ALNH, B YACTHOCTH MPEIJIOKEHO COEIMHEHNE
dopmynbl (IA) unmu ¢papmaneBTHUECKH TpUEMJIeMasi COJIb WM CTEPEOH30MEp YKa3aHHOTO

COCAUHECHUA, Iac B npeaAcCTaBJIACT coboit MUKJIOIICHTHJIbBHOE WJIW IUKJIOTCKCUIIBHOC KOJIBLIO.

CornacHo OZHOMY M3 BapHAHTOB PEANM3ALNH, B YACTHOCTH MPEIJIOKEHO COEIMHEHUE
dopmynbl (IA) unmu papmaneBTHUECKH TpUEMJIeMasi COJIb WM CTEPEOH30OMEp YKa3aHHOTO
coenunenus, rae Rs mpencrasisier coboii —C(O)R,, -S(0O)2R,, -NHS(O)2R,, -NRpyC(O)R, umu
=NOR..

CornacHo OAHOMY M3 BapHAHTOB PEATHU3ALNH, B YACTHOCTH MPENJIOKEHO COENNHEHNE
dopmynbl (IA) unmu ¢papmaneBTHUECKH TpUEeMJIeMast COJIb WM CTEPEOH30Mep YKa3aHHOIO
coenuHenus, rae Rs mpencrasnser coboii -NHS(O)2R, unu -NRyC(O)R,; toe Ra u Ry Taxue,

Kak ornpeneseHo as coequHeHust popmyasr (I).

CornacHO OHOMY M3 BapPHAHTOB PEANM3ALUH, B YACTHOCTH MPEIUIOKEHO COSTMHEHUE
dopmyasl (IA) wnu (apmaneBTHUECKU MpHEMJIeMasi COJIb WJIM CTEPEOM30MEpP YKa3aHHOTO
coenuHeHus, rae R4 mpencrasnser coOOH amkuil, TajoreH, rajJoreHaJKWI WIN [UKIOAJIKNI,

MpUYEM MUKJIOAJIKUJT HEO0sI3aTEIbHO 3aMCLICH AJIKHJIOM.

B npyrom BapmaHTe peann3anuy HACTOSIIEro M300peTeHUs MPEANIOKEHO COeNNHEHNE

dbopmysl (IB):

Qe

\

m (iB)

Wi apMareBTUYeCKH MpUeMiIeMast COJIb UIIM CTEPEOU30MEpP YKa3aHHOTO COSTHHEHUSI,
rae A, Ry, R2, R3, R4, B 1 m Takue, kak onpeneneHo st coenunerus popmyst (I).

CornacHo OmHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEIJIOKEHO COEINHEHUE
dopmynbl (IB) wnm apmanieBTudecku mpuemiieMasi COJb WIH CTEPEOM30MEp YKa3aHHOTO

coenuHeHus, rae A nmpeacTasisieT coboil apui.

CornacHo OgHOMY M3 BapHAHTOB PEATM3ALNH, B YACTHOCTH MPEIJIOKEHO COENNHEHNE
¢dopmynbl (IB) wnm dapmaneBTudecku mpuemiieMasi COJb WIH CTEPEOH30MEp YKa3aHHOTO

COCIUHECHUA, Iac B MMpeaACTaBIIACT coboii LHUKJITOAJIKUIT UJIH TETCPOIUKITOATIKAIIL, HE0O0s3aTEILHO

10
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3aMCIICHHBIC OI[HOI\/'I unu Oosee rpyImniamu, Bbl6paHHbIMI/I U3 aJIKujia, TraJIorcHa HWJHnu

OKCOTpYyIHIIBL

CornacHO OHOMY M3 BapHAHTOB pealM3aly, B YaCTHOCTU MPEAJIOKEHO COEANHEHHE
dopmynbl (IB) wnm apmaneBTudecku mpuemiieMasi COJb WIH CTEPEOM30MEp YKa3aHHOTO
coenuHeHus, rue B mpencrasisier coOOM reTepOLUKIIOANKIII, HEOOS3aTeIbHO 3aMEIIeHHbIN

onHOI un 6oJee rpynmaMu, BHIOPAHHBIMU U3 aJIKWJIA, TAJIOT€HA FJIA OKCOTPYIITIBL

CornacHo OAHOMY M3 BapHAHTOB PEATHU3ALNH, B YACTHOCTH MPEIJIOKEHO COEINHEHUE
dopmynbl (IB) wnu apmaneBrudecku mnpuemsieMasi COJb WIH CTEPEOU30MEp YKa3aHHOTO

coenuHeHus, rae B npencrasisier coOoi S- uiu O-4JI€HHBIH IreTePOLMKIOATKUIL.

CornacHo OAHOMY M3 BapHAHTOB PEATHU3ALNH, B YACTHOCTU MPENJTIOKEHO COENINHEHUE
dopmynbl (IB) wnu apmanerudecku mnpuemsieMasi COJb WIM CTEPEOU30MEp YKa3aHHOTO
coennHeHus:, rae R; mpencrasniseT coOoil reTepoOLUKIOaKII, HeoOs3aTebHO 3aMeleHHbIH

rpymmnoii -C(O)Rx.

CornacHO OZHOMY M3 BapMAHTOB PEANM3ALUH, B YACTHOCTH MPEIUIOKEHO COeTMHEHUE
dopmynsl (IB) unu dpapmarneBTHyecKu mpuemiieMasi COJib WM CTEPEOU30OMep YKa3aHHOTO
coenuHeHus, rae Ry mpencrasiser coOOi alKuil, TajoreH, rajJoreHaIKUI WK [UKIOaIKUII,

MPpUYIEM HUKJIOAJIKHII HEOO0s13aTEILHO 3aMEUICH aJIKHJIOM.

B npyrom BapmaHTe peannsanuy HACTOSIIEro M300peTeHUs MPEANIOKEHO COeNNHEHNe

dopmyast (IC):

N
(Ra: 7 ”(,C) O\R3

wii  papMaleBTHYECKH TMpHeMJIeMass COJb WM CTEPEOU30OMep YKa3aHHOTO
COEIUHEHMUS,;

rae A, Ri, Rz, R3, Ry u m takue, xak onpeneneHo s coenunerust popmyer (I).

CornacHo OmHOMY U3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COEINHEHUE
dopmynbl (IC) wnm papmaneBTUYeCKH MpUeMIIeMasi COJIb WJIH CTEPEOM30MEp YKa3aHHOTO

coenuHeHus, rae A nmpeacTasisieT coboil apu.

11
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CornacHo omHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENNHEHUE
dopmynbl (IC) wnm papmaneBTUYECKH TpUEMIIEMasi COJIb WJIH CTEPEOM30MEp YKa3aHHOTO

coenuHenwus, rue Ri npencrasisier codoit ankwr, Ry mpeacrasiisier coboi BOIOPOI MITH aJTKHIL.

CornacHo OmHOMY W3 BapHAHTOB PEANU3ALMH, B YACTHOCTH MPEAJIOKEHO COEINHEHUE
dopmynbl (IC) wnm papmaneBTUYECKH MpUEMIIEMasi COJIb WJIH CTEPEOM30MEp YKa3aHHOTO
coenunenusi, rae R1 u Ry BMecrte ¢ aromMamu yriepozna, K KOTOPbIM OHH IPHUCOEIUHEHBI,

00pa3yroT HUKJIONPONMIBHOE WIH LIUKJIONEHTUIBHOE KOJbLIO.

CornacHo OIHOMY U3 BapMAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENUHEHUE
dopmynbl (IC) wnu papmaneBTUdecky mpuemyieMasi COJb WIM CTEPEOU30MEep YKa3aHHOTO
coenuHeHusi, rne Rs mpexacraBmser coOoil HeoOsA3aTENbHO 3aMEINEHHBIH IeTepoapul,

reTCPOLUKIIOATIKWIT U (Fe’TepOI_II/IKJ'IOEIJ'IKI/IJ'I)aJ'IKI/IJ'I-.

CornacHo OAHOMY U3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENUHEHUE
dopmyasr (IC) unu papManeBTHYECKH TpUeMiieMasl COJb WM CTEPEOU3OMEp YKa3aHHOTO
coenuHeHus:, rae R; npencrasnseT coOoil reTepoLUKIIOaKI, HeoOs3aTeNbHO 3aMEeIeHHbIH

rpymmnoii -C(O)Rx.

CornacHO OZHOMY M3 BapHAaHTOB pealn3allii, B YACTHOCTU MPEJIOKEHO COeANMHEHHE
dopmynbl (IC) wnu papmaneBTUYECKH NpUEMIIEMAsi COJIb WJIM CTEPEOM30MEP YKa3aHHOTO
coenuHenusi, rae Rs npencraBisieT coOOM reTepOLMKIIOANKIII, HEOOS3aTEIbHO 3aMEIeHHBIN

rpynmnoi -C(O)Rx.

CornacHo OIHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH TPEIJIOKEHO COEIUHEHUE
dopmynbl (IC) wnu papmanieBTUYECKH MpUEMIIEMAsi COJIb WM CTEPEOM30MEP YKa3aHHOTO
coenuHeHus, rae R4 mpeacrapisier coOOH aJKMIL, TAJIOTeH, TaJOr€HAIKIUT WIIH LIUKITOAJIKHIL,

MPUYEM HHUKIIOAJTKHUJT HE00s3aTEIBLHO 3aMEUICH aJIKHJIOM.

CornacHo OTHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH TPEAJIOKEHO COEINHEHUE
dopmynbl (IC) wnm papmaneBTUYECKH MpUEMIIEMasl COJIb WJIH CTEPEOM30MEP YKa3aHHOTO

COEAMHEHUS, TIe ‘M’ MPenCcTaBsieT coOO0i 2.

B npyrom BapumanTe peanmsanuy HACTOSIIErO M300pEeTeHUs MPEATIOKEHO COeNUHEHNE

dopmysl (ID):

12
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(Ry ~ % HUD) O\"/Ra

Wi papMareBTHYECKHU TPUEMIIEMasi COJIb MITH CTEPEOH30MEp YKa3aHHOTO
COEIMHEHMUS,

rae A, Ry, R2, Ry, Ra v m Takue, kak onpeneneno mis coequaenus popmysl (I).

CornacHo OIHOMY U3 BapHAHTOB PEANU3ALMH, B YACTHOCTH MPEAJIOKEHO COENUHEHUE
dopmynbl (ID) unmu dapmaneBTHUeCKH MpUeMyeMasi COJb WM CTEPEOH30Mep YKa3aHHOIO

COEMHEHHUS, I7ie A NPeACTaBiIsAeT coO0H apuil.

CornacHo OIHOMY U3 BapMAHTOB PEATU3ALMH, B YACTHOCTH INPEAJIOKEHO COENUHEHHUE
dopmyasl (ID) unu (apmaueBTHUECKU MpHEMJIEMasi COJIb WJIM CTEPEOM30MEpP YKa3aHHOTO
coenuHenus, rae Ri mpexncrasnser coboi ankui, u Ry He3aBUCHMMO mpencTaBisieT coOOoH

BOZIOPOX.

CornacHo OIHOMY W3 BapHAHTOB PEATU3aLMH, B YACTHOCTH TPEIJIOKEHO COEIUHEHUE
dopmynbl (ID) unu papmaneBTHUECKH TPUEMJIEMasi COJb WJIM CTEPEOM3OMEP YKa3aHHOI'O
coenuHeHus, rae R, mpencraBisier coOOiM amKeHWII, MUKIOAIKHUI HJIM T€TEPOLMKIOATKHIIL,
npuyYeM  alIKeHWJI, LUKJIOAJKHJI M TeTePOLMUKIIOANKHIII  SIBJISIFOTCS  HEeOoOsI3aTeNIbHO
3aMELICHHbBIMU OI[HOI\/'I 501050 60.]166 rpyrniamu, BbI6paHHbIMI/I U3 TrajoreHa, apwuia,

rajJoreHaJIKuIa Uiu KapOOHOBOM KHUCIIOTBL

CornacHo OIHOMY U3 BapHAHTOB PEATU3ALMH, B YACTHOCTH TPEIJIOKEHO COEINHEHUE
dopmynbl (ID) unmu papmaneBTHUECKH TpUEMJIeMasi COJIb WJIM CTEPEOH30OMEp YKa3aHHOI'O
coenuHeHus, rae R4 mpencrasisier coOOH aJiKHIL, TAJIOTeH, TaJOr€HAIKIUT IIH LIUKJIOAJIKHIL,

MPUYIEM HUKIIOAJIKUII HEOO0s3aTEIBLHO 3aMEUICH aJIKHJIOM.

CornacHo OmHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH TPEIJIOKEHO COEINHEHUE
dopmynbl (ID) unu papmaneBTHUECKH TpUeMJIeMasi COJIb WM CTEPEOH30OMep YKa3aHHOIO

coenuHenus, rae R4 nmpencrasisier coboli rajoreH.

CornacHo omHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COEINHEHHUE
dopmynbl (ID) unmu papmaneBTHUECKH TpUEMJIeMasi COJIb WM CTEPEOH30OMEp YKa3aHHOTO

COeIUHEHHUS, TAe M MpeacTaBisieT codoit 2.
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B npyrom BapumaHTe peann3anuy HACTOSIIEr0 M300peTeHUs MPEATIOKEHO COENNHEHNE

dopmyusl (IE):

(Re > % (IE) QT&

5085 q)apMaLIeBTI/ILIeCKI/I npuemjieMasi CoJib Wi CTEPCOU3OMED YKA3aHHOTO COCANHCHU,

rae A, R4, Ry 1 m takue, kak onpeneneHo aist coenuHeHus popmyasl (I).

CornacHo OZHOMY U3 BapMAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENUHEHUE
¢dopmynbl (IE) unu dapmaneBTHdeckn mpuemiieMasl COJIb HJIM CTEPEOHU30Mep YKa3aHHOTO

COeNMHeHus, rae A nmpeacTasisier coOoit apu.

CornacHo OAHOMY U3 BapMAaHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COEINHEHHUE
dopmynsl (IE) unu dapmaneBTudecku mpuemiiemas COJb WM CTEPEOU3OMEpP YKa3aHHOTO
coenuHenus, rae Ra mpencrasnser coOoW ankeHWJ, MUKIOAIKWI WM TeTePOLIUKIOATKIII,
NpUYEeM AJKSHUJI, LIUKJIOAJKIJ U TeTePOLUKIIOATKII HEOOsI3aTeIbHO 3aMeIeHbl OJJHOU WU
Oojiee TpymmnaMu, BbIOpAaHHBIMH W3 TaJiOT€Ha, apwia, rajoreHajkujia Wik KapOOHOBOH

KHCJIOTHI.

CornacHo OIHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEIJIOKEHO COEIUHEHUE
dopmynbl (IE) unu dapmaneBTHYECKH TpHeMIieMasl COJIb HJIM CTEPEOU30OMEp YKa3aHHOTO

coenuHenus, rae R4 npencrasisier coOo¥ rajoreH.

CornacHo OHOMY U3 BapHAHTOB PEATU3ALMH, B YACTHOCTH TPEIJIOKEHO COEIUHEHUE
dopmynbl (IE) unu dapmaneBTHYeCKH TpHeMieMasl COJIb HJIM CTEPEOU3OMep YKa3aHHOTO

COeMHEHHUS, TIe M MpeacTaBisieT codoit 2.

B npyrom BapmanTe peann3anuy HACTOSIIErO M300pEeTeHUs MPEATIOKEHO COeNUHEHNe

dbopmysl (IF):

Iz

N\

)
- T
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NN q)apMaLIeBTI/ILIeCKI/I npuemjieMasi COJib U CTEPEOU3OMED YKA3aHHOTO COCAUHCHU,

rae R4, Ra v m Takue, kak onpeneneno s coequaenus popmysl (I).

CornacHo OmHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COEIMHEHHE
dopmynbl (IF) wnm ¢papmaneBTudecku mpuemieMasi COJib HIIM CTePEOU30MeEp YKa3aHHOTO
coenuHeHus, rae R, mpencrasisier coOOM amkeHWI, LUKIOANKUI HIIM T€TEPOLMKIOATKIIL,
npuyueM  aJIKeHWJ, LUKJIOAJKWJI ¥  TEeTePOLMKJIOANKIII  SIBJSIFOTCS  HEOOsI3aTeNIbHO
3aMCIICHHbBIMU OI[HOﬁ 501050 6onee rpyniamu, Bbl6paHHbIMI/I U3 TrajoreHa, apuia,

rajoreHajKuIa Uiu KapOOHOBOM KUCIIOTBL

CornacHo OZHOMY U3 BapMAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENUHEHHUE
dopmynbl (IF) unm papmaueBTuyecku mpuemieMasi COJib HJIM CTEPEOHU30OMep YKa3aHHOTO

coenuHeHus, rae R4 mpencrasnser coboil ranorex.

CornacHO OZHOMY M3 BapHAHTOB PEANHM3ALUH, B YACTHOCTH MPEIUIOKEHO COeTMHEHUE
dopmyasl (IF) wmu ¢papmaneBTHUECKH MpHEMJIEMasi COJIb WM CTEPEOU30OMep YKa3aHHOTO

COEAMHEHHUS, TIe M MPEACTaBIsieT Co0oM 2.

B npyrom BapmaHTe peann3anuy HACTOSINErO M300peTeHUs MPEATIOKEHO COeNNHEHNE

dbopmysl (IG):
PN
~0a .
(Ra); |

HUJIn q)apMaLIeBTI/ILIeCKI/I npuemiieMas CoJib U CTEPEON3OMED YKA3aHHOTO COCAUHCHUA,

rae Ry, Rz, R4 u m takue, xak onpeneneno ayis coenuaenus: popmysl (I).

CornacHo OAHOMY M3 BAPUAHTOB PeaIM3allH, B YACTHOCTH MPEIJIOKEHO COSTUHEHUE
dopmynbl (IG) unmu papmaneBTHUECKH TpUEMJIeMasi COJIb WJIM CTEPEOH30OMEp YKa3aHHOTO
coenuHeHusi, rae Ri mpexacraenmsier cobol ankmi; R, He3aBUCMMO TmpencraBisieT coOoH

BOJIOPOII.

CornacHo OmHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENNHEHUE
dopmynbl (IG) unmu papmaneBTHUECKH TpUEMJIeMasi COJIb WJIM CTEPEOH30OMEp YKa3aHHOTO

coenuHenus, rae R4 npencrasisier coboli rajoreH.
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CornacHo omHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEAJIOKEHO COENNHEHUE
dopmynbl (IG) unmu papmaneBTHUECKH TpUEMJIeMasi COJIb WM CTEPEOH30MEp YKa3aHHOTO

COeIUHEHHUS, TAe M MpeacTaBisieT codoit 2.

B npyrom BapuaHTe peann3anuy HACTOSIIEr0 M300peTeHUs MPEAIOKEHO COeANHEHNE

dopmynst (IH):

@3e
(Re) " W(\

UJIn (I)apMaI_IeBTI/ILIeCKI/I npuemiieMast CoJib U CTEPEONU3OMED YKa3aHHOI0 COCANHCHUS,

rae R4 v m Takue, kak onpeneseHo s coenurenus popmysi (I).

CornacHO OZHOMY M3 BapHAHTOB PEANHM3ALUH, B YACTHOCTH MPEIUIOKEHO COeTMHEHUE
dopmyasl (IH) wnu (apmaueBTuuecku npueMjeMas COJib WIH CTEPEOH30MEpP YKa3aHHOTO

coenuHeHus, rae Ry nmpencrasnser coboii rajorex.

CornacHo OIHOMY W3 BapHAHTOB PEATU3aLMH, B YACTHOCTH TPEIJIOKEHO COEIUHEHUE
dopmynbl (IH) unu dapmaneBTHUECKH TpUEMJIEMasi COJb WJIM CTEPEOM3OMEP YKa3aHHOI'O

coenuHeHnus, rae R4 npencrasisier coboi XJop.

CornacHo OHOMY W3 BapHAHTOB PEATU3ALMH, B YACTHOCTH MPEIJIOKEHO COEUHEHUE
dopmynbl (IH) unmu dapmaneBTHUECKH MpUeMyIieMasi COJb WM CTEPEOH3OMEp YKa3aHHOI'O

COeMHEHHUS, TIe M MpeacTanisieT codoit 2.

B npyrom BapuaHTe peann3alyii HACTOAIIErO N300PETEHNUS NPEIIOKEHO COeNUHEHNE
wii papMarieBTUYECKH MpHEMJIeMasi COJb WM CTEPEOM30MEp YKA3aHHOTO COEIMHEHHUS,

BBIOpPaHHOE U3

IIpumep CrpykTtypa

Cl 0
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B HekOoTOpBIX BapuaHTaxX peaju3alid HaCTosilee H300peTeHne OTHOCUTCS K
(apMaleBTHUECKONH KOMIIO3UIMK, COAep:Kallell IO MeHbIIeH Mepe OIHO COeNUHEHUE
dopmynbl (I), umu hapManeBTHYECKH MPHEMIIEMYIO COJIb HIJIM CTEPEOU3OMEP YKa3aHHOTO

COCOUHECHUA, U q)apMaLIeBTI/ILIeCKI/I HpI/IeMJIeMblﬁ HOCHUTEIIb UJIN HAITIOJIHUTEIIb.

B HeKOTOpBIX BapHaHTaX pealu3alli HaCTosee H300peTeHHe OTHOCUTCA K
COEAMHEHUIO, WIN (apMaLeBTHYECKH MPUEMJIEMON COJIM WJIM CTEPEOU30MEpY YKa3aHHOTO

COCAUHEHWA, NJIA IPUMEHCHUSA B KQUECTBE JICKAPCTBCHHOI'O CPEACTBA.

B HekoTOpBIX BapwaHTax peanusanud (apMaleBTHYECKas KOMIIO3HMLHUS COTJIACHO
coenrHeHUt0 (opmyiel (I), DOMONHUTENPHO COAEPKUT MO MEHBbIICH Mepe OAWH areHT,
BbIOpaHHBIH W3  TPOTUBOPAKOBOTO  areHTa, XHUMHOTEPANEeBTHYECKOrO  areHra |

aHTUNPOU(EePaTUBHOTO COSTUHEHUSI.

B HekoTOpBIX BapuaHTax peajgu3alUy OXHUIAKOT, 4YTO COEAMHEHUsI COIJIACHO
HacTosimeMy H300peTeHHr0 OyayT TOJe3HBl B Tepanuu npoiudepaTuBHbIX 3a00ieBaHUM,

TAKHUX KaK pak, BKJIHO4Yasd, oe3 OrpaHUYCHUs, KapUMHOMY, BKJIFOYasl KapLUUHOMY MOJIOYHOM
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JKEJIE3bl, IICUCHH, JICTKOIO, TOJICTOM KWIIKKW, TIIOYKH, MOYCBOrO IIy3bIps, BKJIHOYasa
MEJIKOKJICTOUHBIH paK JIETKOro, HEMEJIKOKJIETOIHBIN paK JIETKOro, TrOJIOBbl W MICH,
LHHTOBHHHOﬁ JKEJIE3bI, MUIICBOAA, KECITyAKa, HOH)KGHYHOHHOﬁ JKCJIC3bI, AUYHUKA, KCJIYHOI'O

my3bIpA, IeNKU MaTKH, IPOCTAThI U KOXXH, BKIIIOYas IIOCKOKJIICTOYHYHO KApIIUHOMY.

B HexoTOpbIX BapuaHTaX peajM3alMd COENWHEHHs COIJIACHO HACTOSLIEMY
n300pETEeHNI0 MOXKHO BBOAWTH B (hopMe (apMaleBTHUECKOH KOMIIO3ULIMH MAIHEHTY,
HY KAIOLIEeMyCsl B JICYEHHHM I'€MaTOJOIMYECKUX 3JI0KaYeCTBEHHBIX 3a00JI€BaHUH, BKIIIOYAs,
0e3 orpaHu4eHus1, JEHKO3bl U JUM(POMBI, BKJIIOYas, O€3 OrpaHUYEeHUs], FeMaTONOITHIECKHE
ONMyXOJU JUM(OUIHOTO NPOUCXONKAEHUS, OCTPbI JUM(POOTACTHBIH JIEHKO3, OCTPbIH
TUM(pOLUTAPHBIA  JIEHKO3, MEJKOKJIETOYHYK JUMGPOLUUTapHY0 JuMdpomy, auMdpomy
XOMKKIHA, HEXOKKUHCKYI0 numdpomy, B-knerounyro mumdpomy, T-kinerounyro nmumdpomy,
BOJIOCATOKJIETOYHYIO JIUM(POMY, MHEJIOMY, MAHTHHHOKJIETOYHYIO JUMPOMY H JHUMGPOMY
bepkerTa, reMaTonosTHUECKUE OMYXOJIH MUEIOUIHOTO MPOUCXOXKAECHUS, BKIII0OYasl OCTPbIEe U
XPOHMYECKHE  MHUEJIOT€HHBble  JIEHKO3bl,  MHENOAUCIUIACTUYECKMH  CHHIPOM |
IIPOMUEJIOUUTAPHBIN JIEHKO3.

B HekoTOpbIX BapHaHTax peann3auuy papMareBTHIeCKast KOMIIO3UIUS ITOIXOANT IJIst
JEeYeHUs] TMalueHTta ¢ nponudepaTuBHbIM 3a0oneBaHHEM. B  HEKOTOpbIX BapHaHTax
peanuzanyu (papMaleBTHUECKasT KOMIO3HUIMS MOAXOAUT I JICUYSHHs MalMeHTa ¢ pakom. B
HEKOTOPBIX BAPHAHTAX peaan3aiuu (HapMaleBTHUECKass KOMITIO3ULIUS MOIXOAUT AJIS JICUSHHUS
nanueHTa ¢ JuMpomoil. B HEkoTOpbIX BapuaHTax peanusanu  (apManeBTHUECKas
KOMITO3ULUST TOAXOAMT JJIsi JiedeHus nauueHta ¢ juMdomon XomkkuHa, JuM(poMoi
bepkutra, HEXOMKKHHCKON JmMpomon, muddy3HOi KpPyMHOKIETOYHOH B-kierouHoit
mimpomoiri  wian  umbpomoiit  MALT-tunma. B HEKOTOpBIX BapuaHTaX peaM3alHu
dapmarieBTHUECKAsT KOMIIO3ULIUS TOAXOAMT MUl JieueHHs mnanmueHta ¢ audysHou

KPYITHOKJIETOYHOH B-KjieTouHOMH TUMQOMOIA.
Dapmayesmuyeckue KOMNO3UYUU

B HEKOTOpBIX BapHaHTaX peaNH3alMd HACTOSIIEro H300PETeHHs MpeIoKeHa
dapmanieBTHUECKAsT ~ KOMIIO3WLMS,  coxmepkamas  coepmHeHue  Qopmynsl () wm
dapmaLeBTHUECKH TPUEMJIEMYIO COJb HJIH CTEPEOM30Mep YKA3aHHOTO COEIWHEHUs, U

(dbapManieBTHUECKU MPUEMJIEMbIH HOCUTEJTh HJIA HATIOJTHUTEb.

B HexkoTOpBIX BapMaHTax peanu3alyu (papMareBTUYecKass KOMITO3ULHS COTJIACHO

HACTOALIEMY I/1306peTeHI/II'O AOMOJIHUTECJIBHO COACPKUT 110 MEHBIIEH MEPE OAHWH AarcHT,

27



10

15

20

25

30

BbI6paHHbII\/'I nu3 IMPOTHUBOPAKOBOI'O arcHra, XUMHUOTEPANIECBTUICCKOTO arcHra u

aHTUNPOU(EePaTUBHOTO COSTUHEHUSI.

Komno3nnuu u crnocobsl COracHO HACTOSIIEMY H300PETEHNIO MOKHO IPUMEHSTD JJIST
JieYeHUs MHAUBUAYYMa, HYXKIAIOLIErocsl B YKa3aHHOM JiedeHUU. B HEKOTOpBIX BapHaHTax
peanu3anyyu WHAMBUAYYM MPEICTABISAET COOOM MIIEKONUTAIOIEE, TAKOe KAK YEeJOBEK WU
apyroe maekonuraroiee. [Ipy BBeieHuN ;KUBOTHOMY, TAKOMY KaK 4eJIOBEK, KOMIIO3ULIUIO HJIN
COEAMHEHHE TPEANOYTUTENIbHO BBOAAT B BUAe (PapManeBTUYECKOH KOMITO3ULHUH,
colepXKallell, HampuMep, COEOMHEHHE COIJIACHO  HACTOSINEMY M300peTeHHI0 U
dapmarieBTUUECKH NpuUeMIIeMblii HocuTenb. PapMaleBTUUECKH IpHEMIIEMble HOCHUTENU
XOpOLIO M3BECTHBI B TAaHHON O0JIACTH TEXHMKH U BKIIIOYAIOT, HAIPUMEp, BOJHBIE PACTBOPBI,
TaKue Kak BOAa WiM (QusHonornueckuii OydepHbli coneBoH pacTBOp, WM ApPYrue
PACTBOPUTEIH UIIH CPEABI, TAKUE KaK INIMKOJIH, TJIULEPUH, Macla, TAKUAE KaK OJIMBKOBOE MacIo,
WIN TOAXOSINNE JUIl MHBEKUUH OpraHudeckue CiokHble 3¢upbl. B mpeamourutensHOM
BapUaHTE pealn3alliy, Koraa Takue papMareBTHYeCKue KOMITO3ULUU MpeIHA3HAYeHbI IS
BBE/ICHUS Y€JIOBEKY, B YaCTHOCTH JIJIsl UHBA3UBHBIX MyTel BBeAEHUs (T.€. MyTel, TAaKUX Kak
VUHBEKIMS WM UMIUIAHTAlWS, WCKIIOYAIOLINX TPAHCIOPTUPOBKY win nuddysmo yepes
SIUTENNANBbHBIA Oapbep), BOIHBIA PACTBOP SIBJISETCS AMHMPOTEHHBIM WJIHM IO CYIIECTBY
anuporeHHbIM. HamonHuTenu MoryT ObITh BbIOpaHbI, Hampumep, i OOeCreYeHus
OTCPOYEHHOTO BBICBOOOKACHUSI areHTa WJIM JUIsl CEJIEKTUBHOTO HALIEIMBAHUS HA ONUH WJIH
Oonee THIOB KJIETOK, TKaHEH WM oOpraHoB. PapmaneBTHUECKAs KOMIIO3ULUS MOXKET
HAXOIUThCST B (hOpMe JO3MPOBAHHBIX EIUHMIL, TAaKUX Kak TabjeTka, Karcyja (BKJIIOUas
BCKPBIBAEMYIO KANCyJly M JKEJIaTUHOBYKO  KarcCylly), TpaHyja, JuoQuiusar s
BOCCTaHOBJICHHUSI, MTOPOLIOK, PACTBOP, CHPOI, CYMIIO3UTOPHH, HHBEKLUUS U TOMY MOJOOHOE.
Komnosuuus takke MOXET HaxOAWUTBhCS B CHUCTEME JJIsl YPECKOKHON JOCTaBKU, HAIpUMeD,
KOXKHOM macTeipe. KomMnosunus Ttaxke MOXET HaXOAUTHCS B PacTBOpPE, MOAXOASINEM JJIs
MECTHOT'O IPUMEHEHHUs], TAKOM KaK I'JIa3Hble KaIlIy.

dapManeBTUYECKH TMPHEMJIEMbIi HOCHUTENb MOXKET COIepkaTh (PU3HOIOrUYECKH
NpUEeMJIEMbIE AreHThl, JEHCTBYIOIWE, HampuMmep, Uil CTaOWIN3alUK, YBEJIUYCHUS
PacTBOPUMOCTH MJIN YBEJIMUEHHUS BCACBIBAHUS COEIMHEHMUs], TAKOTO KaK COeJUHEHHE COTJIACHO
HacrosimeMy u3o0pereHuto. Takue (U3NOJOTHUECKH TNPUEMIIEMbIE AareHThl BKIIIOYAIOT,
HanpuMep, yIieBOblL, TaKHe KaK INI0K03a, caxapo3a UM JeKCTPaHbl, AHTHOKUCIUTENH, TAKHe
KaK acKOpOWHOBAas KUCIIOTA WJIHM TJIYTATHOH, XEJNATHPYIOLINE areHThl, HU3KOMOJIEKYJISIPHBIE

Oenkn WM Apyrue CTaOMIM3aTOphl WM HAmoJHUTENH. Bridop ¢apmaneBTHUECKH
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MPUEMIIEMOTO HOCUTEJIS, BKIIIOUas (PU3HONIOrMIECKH TPUEMIIEMBII ar€HT, 3aBUCHT, HAITPUMED,
OT TyTH BBeAeHUs Kommosuimu. Ilpemapar QapmManeBTHYeCKOH KOMITO3HUIUHA MOXKET
NPEACTABIATh COOOH CaMO3MYJIbIHPYIOIYIOCS CHCTEMY JOCTaBKHU JIEKAPCTBEHHOTO CPEACTBA
WIM CaMOMHUKPOIMYJBIUPYIOLIYIOCS CHUCTEMY JAOCTaBKM JIEKAPCTBEHHOIO CPENCTBa.
dapmaneBTHUECKass KOMIO3HULUS (TIPEnapar) Takke MOKET MPENCTABIATh COOOH JUIOCOMY
WIA APYIYIO TOJNMMEPHYIO MATpUIly, B KOTOPYIO MOXKET OBITh BKIIFOUEHO, HAIPUMED,
COEMHEHHE COTJIACHO HACTOsIeMy H300peTeHuto. JIMmocombl, Hampumep, JHIIOCOMBI,
cogepxaue  GochoNUnuUAbl WM APYru€  JIMNUABL,  SBIAIOTCA — HETOKCUYHBIMH,
¢u3noNornueckn NpUEeMIIEMBIMH U MeTaDOJIM3HPYEMbIMM  HOCHUTENSIMH,  KOTOpBIE

OTHOCHUTCIIBHO JICTKO U3roTaBJIMBATb U BBOJAUTD.

CocTtaBbl JIErKO MOXHO MPEACTABIATh B (JOpME TO3HMPOBAHHBIX €AMHHUIl U MOXKHO
MOJIy4aTh MPHU MOMOLIH JIFOOBIX COCOOOB, XOPOIIO HU3BECTHBIX B 00JACTH (hapMaleBTHUKH.
Konn4ecTBOo aKTUBHOTO HMHIPEAMEHTA, KOTOPOE MOMKHO KOMOMHHMPOBATH C MaTepHAJIOM-
HOCHTENEM JUIs TIOJNyYeHHs ORHOH J03upoBaHHOH (opmel, Oymer BapbUpOBaTHCS B
3aBUCUMOCTU OT OPTaHU3Ma, JIEUEHHUE KOTOPOrO MPOBOIAT, U KOHKPETHOTO MyTU BBEACHUS.
KonnuecTBOo akTUBHOTO HHIPEANEHTA, KOTOPOE MOMKHO KOMOWHHMPOBATH C MaTepHAJIOM-
HOCHTENEM JUI MOJy4YeHUs] OfHOW JO3MPOBaHHOH (hopMmel, Oyner B oOIIeM NpencTaBIIsATh
co0oli Takoe KOJIMYECTBO COSIUHEHMUs, KOTOpoe obecreunBaeT TepaneBTHueckuii agpdexr. B
LIEJIOM, B pacyeTre Ha CTO NPOLIEHTOB, YKAa3aHHOE KOJUYECTBO OyAeT BapbHPOBATBHCS OT
npuMepHo 1 mpoueHta [0 NOpUMEPHO 99 MPOLEHTOB AKTUBHOIO UHIPEAMEHTA,
NPEATNIOYTUTEIbHO OT MPUMEPHO 5 MPOLEHTOB 10 mpuMepHO 70 MpoOLEHTOB, Haubojee

MPEANOYTUTENIBHO, OT NpuMepHO 10 mpoueHToB A0 npuMepHO 30 IPOLEHTOB.

CriocoObl TONMy4eHUs] TAaKUX COCTABOB WJIM KOMITO3UIUH BKJIFOYAKOT CTAUI)
oObeIHEHHsI aKTUBHOTO COEIMHEHMs, TaKOr0 KaK COEIWHEHHWE COIJIACHO HACTOSIEMY
n300pETeHUI0, C HOCUTENIEM U HeoOs3aTeNIbHO ONHHM WM 0ojiee BCIIOMOTaTeJIbHbIMU
uHTpeareHTamMu. B o0lmeM, COCTaBbl MONYYAKOT MyTeM OJHOPOAHOTO U TINATEBHOIO
o0beIMHEHHSI COSIMHEHHSI COTJIACHO HACTOSIIEMY U300PETEHHIO C JKUIKUMU HOCUTEJISIMU T
TOHKOIMCIIEPCHBIMU TBEPABIMU HOCUTEJISIMU, UJTH OOOMMHY YKa3aHHBIMH BapHAHTAMHU, & 3aTEM,

npu HeoOXxomUMOCTH, (POPMOBAHUS TIPOAYKTA.

CocTaBbl COMJIACHO HACTOSIEMY H300PETeHHI0, MOAXOSIIUE AJSl MEePOPaTbHOrO
BBEJICHUS, MOTYT UMETh (POPMY Karcys (BKJIFOUasi BCKPBIBAEMbIE KAIICYJIbl U JKEJNIATHHOBBIC
KarcyJibl), 00JIaTOK, MIUTOJIb, TAOJIETOK, JIEASHLIOB (C apOMATH3UPOBAHHOW OCHOBOM, OOBIYHO

caxapo30i W aKalMeBOW WM TPArakaHTOBOUW KaMeIbk0), JTMO(PUIIM3aTa, TIOPOILIKOB, TPaHYJI,
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wii GopMy pacTBopa WJIM CYCIIEH3UHM B BOAHOW WJIM HEBOAHOM JKHIKOCTH, MJIH B BHJE
SMYJBCHU THIIA MAcJO-B-BOJE WJIM BOJA-B-Macie, WM B BUJE SJIMKCHPA WA CHPOTIA, WU B
BU/I€ MACTHJIOK (C MHEPTHOW OCHOBOMW, TaKOH Kak J>KE€JaTWH W TIIMLEPHH, WU caxapo3a U
KaMeZlb akalluy) W/WIIK B BUJIE MTOJIOCKAHUN JUIA TIOJIOCTH PTa M MOAOOHBIX OpM, Kakaast U3
KOTOPBIX COAEPKUT 3apaHee 3aJaHHOE KOJIMYECTBO COEAMHEHMs COIJIACHO HACTOSILIEMY
n300pETeHNI0 B KA4eCTBE aKTUBHOIO MHrpenueHta. Kommo3unum iy COenuHEeHHs] MOXKHO

TaK>X€ BBOJAUTH B BUJEC 6OJ'II-OC&, SJICKTyapus UJIN NacCThlL

B HexoTOphIX BapMaHTaxX peajM3alil HACTOSIIEero H300pPEeTeHUs IPenioKeHa
KOMOWHaIWMs, coaepkammas coequHerne popmysl (I) u papmaneBTHUECKU TPUEMIIEMYIO COJTb
WIN CTEPEOU30MEpP YKa3aHHOTO COEAMHEHUs], U OOUH WU OoJiee TeparneBTUYECKH aKTHBHBIX

COBMECTHO BBOAUMBIX ar¢HTOB.

B HEKOTOpBIX BAapHAHTAX peaJM3alUH HACTOSALIEr0 H300pPETeHHs] MNPEeNIOKEHO
NPUMEHEHHE COEAMHEHMH COIJIACHO HACTOSsIIEMY HW300PETeHUIO MUl TPUTOTOBIICHUS

JIEKAPCTBEHHOT'O CPENCTBA JJIsl JICUSHHS paKa.
Cnocobwi 1euenus

B HekoTOpbIX BapuaHTaxX peaju3alyd HACTOSINEro H300PETeHUs IPEeAJIOKEHBI

COCAUHEHUA OJIA IPUMCHCHUS B KAUECTBC JICKAPCTBCHHOI'O CPEACTBA.

B HEKOTOpBIX BapHaHTaX peaJTU3alUd HACTOALIETO HW300PETeHUs] TMPENJIOKEHO
NPUMEHEHUE COENMHEHWH COTJIACHO HACTOSIIIEMY HW300pPETEeHHIO Ui W3TOTOBJICHHUS

JICKapCTBECHHOT'O CPCACTBA.

B HexoTOpBIX BapHaHTax peajn3aliy HACTOSIIETr0 M300peTeHus MPEIIosKeH CIocod
JeYeHWss paka WIM  TOpoNudepaTHBHOrO  3a00JeBaHUs, BKIIOYAIOIIMNA  BBEICHUE
TepaneBTHUeckn  3(dexTuBHOrOo - KonmuectBa  coemuHeHuss  popmyasl ()  wmm

(bapmaneBTHUECKH PUEMIIEMOH COJIM HIIH CTEPEON30Mepa YKA3aHHOTO COSAMHEHMS.

B HexoTOpBIX BapHaHTax peaan3alliy HACTOSIIETr0 N300pETeHus MPEIJIOKeH CIocod
UHTUOMPOBAHUSL POCTA OIMYXOJIEBBIX KJIETOK W/WJIM METACTA3UPOBAHUS IMyTEM BBEACHUS
TepaneBTHUeCKH  3(dexTuBHOrOo  KonmuectBa  coemuHeHuss  popmyasl ()  wum

(bapmaneBTHUECKH MPUEMIIEMOH COJIM HIIH CTEPEON30Mepa YKA3aHHOTO COSANHEHMS.

B HekoTOphIX BapWaHTaX peaM3alud HACTOSIIEr0 H300peTEeHUsl MPEIJIOKEHbI

criocoObl  JICYEHUHM paka WiIH NPOJU(PEpaTUBHOTO 3a0OJieBaHUST TyTEM BBEIACHUS
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TepaneBTHUeCKH  3(pdexTuBHOrOo  KonmuectBa  coemuHeHuss  ¢opmyasl ()  wum

(apmaLieBTHUECKH MPUEMIIEMOH COJIM HIIH CTEPEON30Mepa YKA3aHHOTO COEANHEHMS.

B HekoTOpBIX BapHaHTaxX peanu3ald pak WM nponudepaTuBHOE 3a00JIeBaHNE
BBIOPAaHO M3 COJUIHOM OMyXOoyH, NOOPOKAYECTBEHHOW WM 3JI0KAYECTBEHHON OIMyXOJH,
KapLMHOMBI TOJIOBHOTO MO3ra, MOYKH, MEYEHH, JKeNyKa, BIarajluina, SMYHUKOB, OMyXOJen
JKEIyIKa, MOJIOYHOH JKeJIe3bl, MOYEBOTO ITy3BIPs, TOJICTON KUIIKH, IIPOCTATHI, TIOKENY IOUHON
JKeJe3bl, JIETKOTOo, MeHKN MaTKH, SIMUKa, KOXKH, KOCTeH MIIH IIUTOBUIHOMN JKeJE3bl, CAPKOMBI,
rIIo0NacTOM, HEHpOONAaCTOM, MHOXKECTBEHHOW MHENOMBI, PaK >KeNyJI0YHO-KHUIIEUHOTO
TpaKkTa, ONyXOJM TOJIOBBI W LI€H, SNUAEPMAIBHON runepnpoiudepanuy, Icopuasa,
TUNEPIUIa3UN  TPOCTAThl, HEOIUIA3UM, AaJE€HOMBI, aJeHOKAPLMHOMBI, KepaTOAKaHTOMBI,
SMUAEPMOUIHON  KAapUUHOMBIL,  KPYMHOKJIETOUYHOM  KapLUHOMBI,  HEMEJKOKJIETOYHOM
KapLUHOMBI JIETKOTo, JUM(POM, XOMKKUHCKOH M HEXOIKKHHCKOW, KapLUHOMBI MOJOYHOH
KeJie3bl, (POJUTHKYIAPHOH KapUHMHOMBI, NANMWUISIPHONH KapLHUHOMBI, CEMHHOMBI, MEJIAaHOMBI,
reMaTOJIOTHYECKUX 3JI0KaueCTBEHHBIX O00pa3oBaHUM, BBIOPAHHBIX M3 Jielko3a, nuddysHoH
KpynHOKIeTouHOH B-knerounoii mumdomsr (DLBCL), DLBCL axkTuBHpOBaHHBIX B-KieToOK,
XpOHN4ECKOro muMbonuTapHoro jeiikosa (CLL), xpoHndeckol TuMpOLUTapHOH JTUM(OMBI,
nepBu4HOil 3 dy3suonnoit  mumdombr,  auMmdombr/neiikoza  bepkutra,  ocTporo
JUM(POLIUTAPHOTO JeNKo3a, B-knerounoro pOTUMQOLIUTAPHOTO JIeNK03a,
auMdora3MaTH4ecKoro Jielkos3a, MakporiaoOyanaemun Bampnencrpema (WM), mumdomsr
MapruHAJIbHONW 30HBI CEJE€3€HKH, BHYTPUCOCYIUCTON KPYMHOKIETOYHONW B-kierounoit

.]'II/IM(I)OMI:;I, IjaasManuTOMBbI 1 MHO>KECTBEHHOI MUEIOMBI.

B HekoTOpBIX BapHaHTaxX peaju3alUi pak WM nponudepaTuBHOE 3a00JIeBaHUE
BbIOpaHO U3 TMM(OMBIL, JIEHK03a, paka MOJIOYHOH JKeJe3bl, paKa JIETKOro (HEMEJKOKJIETOUHOTO
paka JIErKoro), paka TOJICTOM KUIIKH, KOJIOPEKTAJIBHOTO paKa, paka roJIOBHOTO Mo3ra (TJroma,
MenyJutodacToMa U 3TMEHANMOMA);, CeMeWHoro aneHomaro3Horo mnonuno3a (FAP) u

nuiesonaa bapperra.

B HekoTOpBIX BapWaHTaX peaJM3alud HACTOSIIEr0 W300peTEeHUsl MPEIIOKEHbI
coequuenus ¢popmynel (I), dapmaneBTHUEeCKH TpuemMiIeMas COJIb WU  CTEPEOH30MeEp
YKa3aHHOTO COCAWHCHUA, OJid TPUMEHCHUSA JI1  JICHCHUA pakKa, BOCHAJIUTECIBbHOIO
3a00JIeBaHMsI, Ay TOMMMYHHOTO 3a00JIeBaHUsI, XPOHUYECKOW PEeaKINH KTPAHCIUIAHTAT MPOTUB
XO35IMHa», MeTabONINYEeCKOro HAPYIIEHUs, HACIEeICTBEHHOrO 3a0O0JIEBaHMS, CBS3aHHOTO C

rOpMOHAaMH 3a00JI€BaHUs, IMMYHOAE(QHULIUTHBIX HAPYIIEHHUH, COCTOSIHUS, aCCOLIMUPOBAHHOTO
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¢ THOENBI0 KJIETOK, AECTPYKTUBHOIO KOCTHOTO HApPYIIEHHs, WHIYLHPOBAHHOW TPOMOWHOM

arperauuu TpOM6OLII/ITOB, 00JIe3HU MTEUEHHU UITH CEPACUHOCOCYAUCTOrO HAPYLICHUA.

B HekoTOphIX BapWaHTaX peaJM3alMd HACTOSIIEr0 H300peTEeHUsT MPEIJIOKEeHbI
coequnenus ¢opmysel (I), dapmaneBTHUeCKH TpuUemMiIeMasi COJIb WU  CTEPEOH30MeEp
YKa3aHHOTO COCAUMHCHHWA, AJIsI MPUMCHCHUA Ui YIPaBJICHHUSA CHUHAPOMOM BbICBO60)KI[eHI/I$I

LIUTOKMHA, aCCOLIMMPOBAHHBIM C Tepanuel pekpyTunra T-kinerok, Bkitodas tepanuo CAR-T.

B HEKOTOPbIX BapUaHTax pealu3aluu TMpEAIOKECHO IMPUMCHCHHUE COCAUHCHUSA
dopmynbl (I) wmm (apmManeBTHYECKH MPUEMIIEMON COJIM WJIH CTepEOH30Mepa yKa3aHHOTO
COENMHEHUsl JUI M3TOTOBJEHHUS JICKAPCTBEHHOTO CPENCTBA ISl JICYEHHUs]  paka,
BOCHAJIUTEIIBHOTO 3a00JI€BaHMsl, AYTOMMMYHHOTO 3a0O0JIeBaHUS, XPOHMYECKOH peakuuu
«TPAHCIUIAHTAT TIPOTUB XO35MHA», MeTabONMUeCKOro HapyIIeHHs, HACJeICTBEHHOIO
3a00JIeBaHMsl, CBS3aHHOTO C TFOPMOHAaMH 3a00JeBaHMs, MMMYyHOAE(UIIUTHBIX HApYLICHUH,
COCTOSIHMSI, aCCOLIMUPOBAHHOTO C THOENBI0 KJIETOK, AECTPYKTUBHOIO KOCTHOTO HApyIIEHMS,
UHIYLUPOBAHHOH TPOMOMHOM  arperauMd  TPOMOOLMTOB, OONE3HHM TIEYeHH WIU

CEePAEYHOCOCYJUCTOTO HAPYIIEHUSL.

B HEKOTOpPBIX BapMaHTaX pealu3alMy MPeJIoKeH CIoco0 yHpaBieHHs] CHHAPOMOM
BbICBOOOKIICHHSI [IUTOKHUHA, aCCOLIMMPOBAHHBIM C Tepanueil pekpyTuHra T-KJIeTOK, BKIFOYast
teparnuto CAR-T, BkmOYarOmuii BBeAEHHE TepamneBTUYeCKH 3(PQEeKTHBHOrO KOJHUECTBA

coenunrenust popmysl (I).

B HexoTOpBIX BapuaHTax pealu3aluy MOPEeIJIOKEHO MNPUMEHEHUE COEAUHEHUI
COIJIACHO HACTOSIEMY M300PETEHUIO Uil M3TOTOBJIEHUS JIEKAPCTBEHHOIO CPEACTBA JIsI
JIeUeHUsT W TMpeaoTBpalleHus: nponudepaTuBHOro 3a0oyieBaHus. B HEKOTOPBIX BapHaHTAX
peanuzauuu npojmdepaTuBHOe 3a00JieBaHUE MPEACTABIsET CO0OM pak. B HEKOTOphIX
BapUaHTax  peanu3auun  nposnudepatuBHOe — 3aboieBaHWE  MPENCTABISIET  COOOMU
no0poKkayecTBEHHOE HOBOOOpa30OBaHKE, aCCOLMHUPOBAHHOE C AHTMOTEHE30M 3a00JieBaHUE,
BOCHAJIUTEJIbHOE 3a00JI€BaHIe, ayTOBOCMIAIUTENbHOE 3a00IeBaHIE, XPOHUUECKYIO PEAKIHIO
(TPAHCIUVIAHTAT MPOTHUB XO34UHa» UJIHU ayTOUMMYHHOC 336OJIeBaHI/IC. B HEKOTOPBIX BapHaHTax
peanu3aiuu pak mpeactaBisier coboit muMdoMy. B HEKOTOpBIX BapuaHTaxX peayu3alid pak
npencTaBisier coOol Jieiiko3. B HEKOTOPBIX BapHaHTaX peaiu3alliy paK MpeacTaBsieT coOok
auMpoMy XOKKMHA. B HEKOTOPBIX BapHaHTAX pea3aldd paK MpeAcTaBisieT CoOOH
HEXODKKUHCKYIO JuM(poMy. B HEKOTOpBIX BapHaHTaX peaju3aliy pak MpeicTaBisieT coOoit

muMpomy bepkurra. B HekoTOpbIX BapuaHTax peann3alid pakK MPeACTaBIsSeT COOOH
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(G y3HYIO0 KPYMHOKIETOUHYIO B-Kknerounyto numdpomy (DLBCL). B HekoTOpBIX BapraHTax
peanmzanmu pak npexacraBisier cobor mmmpomy MALT-tuna. B HEKOTOpBIX BapuaHTax
peamuzannu pak mpencraBisier cobod aud@y3HYH KPYIMHOKIETOUHYH B-KieTouHyrO
miMpomy  B-knmerok  repmmuanbHoro uentpa (GCB-DLBCL) wmm  nmepBuuHYyRO
MenuacTHHaIbHYI0 B-knerounyro mumdomy (PMBL). B HekoTOphIX BapuaHTax peann3alyuu
pak rmpencrasiser coOod nudpQy3HYH KPYIMHOKIETOYHYIO B-kierounyro mumpomy

akTuBupoBaHHbIX B-kinerok (ABC-DLBCL).

B nr060M U3 BhILIEyKa3aHHBIX BAPUAHTOB pEANM3ALUU paKk WIH NpoaudepaTHBHOE
HapyLIeHHe BLIOPAHO U3 IPYIIIIbI, COCTOSINEN U3 CONMAHOMN OMyX0JIH, T0OpOKa4eCTBEHHON UITH
3JI0KQYEeCTBEHHOI OMyXOJM, KapLUHUHOMBI TOJOBHOI'O MO3ra, IIOYKH, IEYEHH, >KENyaKa,
BJIAraJINING, SUYHUKOB, OMyXOJIeH JKeJly/iKa, MOJIOYHOM JKeJie3bl, MOUEBOTO My3bIPs, TOJCTON
KUIIKH, MTPOCTATHI, MOPKETYAOUHON JKeye3bl, JETKOro, MIeHKH MaTKH, sIMYKa, KOXH, KOCTeH
WIA IIATOBUIHOW JKEJe3bl, CApPKOMBI, TJIHOONACTOM, HeHpoOJacTOM, MHOXKECTBEHHOMU
MHEJIOMBI, pPaK >KeJIyAOYHO-KUIIEYHOIO TPaKTa, OMyXOJIM TOJIOBBI U IEH, SMHUAEPMaIbHON
runepnponudepanuy, Tcopuasa, THIEPIUIA3UH  NPOCTAThl,  HEOIUIA3UH,  aJCHOMBI,
aZleHOKApLMHOMBI, KEPaTOAKAHTOMBI, SMUAEPMOUIHON KapLHUHOMBI, KPYIHOKJIETOYHON
KapLUUHOMBI, HEMEJIKOKJIETOYHOW KapPIMHOMBI JIETKOTO, JIUM(OM, XOIKKMHCKOH U
HEXOJKKUHCKOW, KapLUUHOMBI  MOJIOYHOH  Jkene3bl,  (DOJUTUKYJSIPHOH — KapLUHOMBI,
NANMWUTAPHONH KapUUHOMBI, CEMHHOMBI, MEJIAHOMBI, IeéMaTOJIOTUYECKUX 3JI0KA4eCTBEHHBIX
oOpa3oBaHUil, BBIOPaHHBIX U3 Jelko3a, AuP(Gy3HOH KPYMHOKJIETOYHOH B-kierouHow
mumpomer (DLBCL), DLBCL akTuBHpOBaHHBIX B-KJIETOK, XpOHHYECKOTO JIUM(POLUTAPHOTO
neiikoza (CLL), xponmdeckoii mumdonurapHoil JuMPOMBI, TepBUUHONU 3 (Hy3HOHHON
muMpomel, umdpombl/neliko3a bepkurTa, ocTporo IMMpOIUTapHOTO JIeHko3a, B-kieTouHoro
npOIUMQPOLIUTAPHOTO JIEHKO3a, JUM(pOIUIaA3MAaTHYECKOTO JIeHK03a, MaKpOorjioOyJIMHEMUU
Banbnenctpema (WM), mumdoMbl MapruHaNIbHONH 30HBI CEJIE3€HKH, BHYTPUCOCYIUCTOU

KPYITHOKJIETOYHOH B-Ki1eTOYHOM TUMQOMBI, TIIa3MaIlITOMBbl 1 MHOJKECTBEHHON MUEJIOMBI.

B HeKOTOpBIX BapHaHTaX peaJTU3aLUU HACTOSALIETO H300PETEHUs TPENJIOKEHO
NPUMEHEHNE COSAMHEHUH COrJIACHO HACTOSIIIEMY H300pPETEHHUIO JJIsl MOAYJIMPOBAHUS MMyTeH
nepeavyy CUrHaJIOB, BIMSIIOIIMX Ha pak, BOCHAJIUTENbHbIE HAPYLIEHUs] WM ayTOMMMYHHbIE

3a001eBaHUs.

B HEKOTOPBIX BapHAHTAaX pe€aim3allii IyTb, Ha KOTOprfI BJIUAKOT COCOAHMHCHUA
COTJIaCHO HACTOALIEMY I/1306peTeHI/II'O, BKJIIOYACT YCUITMBAOIIIUE POCT NYTHU, IPOUCXOAAIIUEC U3

PELENTOPOB HA MOBEPXHOCTH KJIETKH.
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B HexkoTOpbIX BapuaHTax peaju3allid YCWIMBAIOIINE POCT MyTb, Ha KOTOPBIH
BO3/IEHCTBYIOT COEAMHEHHUS COTJIACHO HACTOSIIEMY HM300pPETEHHIO, BKIFOYAIOT CUTHAJIbHBIA

MyThb perenropa smuaepmaibHoro gakropa pocra (EGFR).

B HCKOTOPBIX BapUaHTax pe€aln3alnu COCAUHEHUSA COIIaCHO  HACTOALIEMY

U300peTeHNI0 WHTHOUPYIOT ONWH MIKM OoJjiee KOMIOHEHTOB curHajgpHOro mytu EGFR,

Bkiovas K-Ras, B-Raf, MEK u ERK.

B HexoTOpbIX BapuaHTax peaanu3alyy yCUIUBAOIIUN POCT MyTh, HA KOTOPBIN BIUSIOT
COEIMHEHNs COTIACHO HACTOSAIIEMY H300pETEHHIO, BKIIIOYAET MyTh B-Kki1eTo4HOro peuenropa

(BCR).

B HexkoTOpBIX BapuaHTax peaju3aldd COEAMHEHHUs COIJIACHO HACTOALIEMY
u300peTeHNI0 HHrUOUPYIOT OuH Wik Oosiee koMrnoHeHToB mytu BCR, BKJFOYAsh KOMILIEKC

CARDI11-BCL10-MALT1 (CBM).

B HexkoTOpBIX BapuaHTax peaju3alid COEAUHEHHUs COIJIACHO HACTOALIEMY
nu300peTeHNI0 MHTHOMPYIOT OAMH Wiu Oonee kommoHeHTOB mytd BCR, uto mpuBogur k

MHruOupoBanuio pacuieruieHus cyocrpatos MALT 1-poreassr, Bkmouast A20 u RelB.

B HexkoTOpBIX BapuaHTax peaau3allid COEAUHEHHUs COIVIACHO HACTOALIEMY
U300pETEHNI0 MHTUOMPYIOT OOMH Wiu Oojiee koMmMrnoHeHTOB nmyth BCR, 4TO mpUBOIUT K

UHTUOMPOBAHUIO TPAHCKPUMIIMOHHOTO (pakTopa NFKB.

B HexkoTOpBIX BapuaHTax peaju3aluyd COCIUHEHUS COTJIaCHO HACTOSIIEMY
U300pETEHNI0 MHTUOMPYIOT OOMH Winu Oojiee komrnoHeHTOB nmyth BCR, 4TO mpuBOIUT K

UHTUOMPOBAHUIO CEKPELUN LIMTOKMHOB, Takux kak WUJI-6 u MJI-10.

B HEKOTOPBIX BapHaHTaxX pe€aindallii IIyTb, Ha KOTOprfI BJIIMAKOT COCOUHCHUA

COTJIACHO HACTOAIIEMY N300peTeHNIO, BKIII0UaeT myTh 1-kierounoro penenrtopa (TCR).

B HexkoTOpBIX BapuaHTax peaju3aluyd COCIUHEHUS COIJIJaCHO HACTOSIIEMY
U300peTEeHNI0 MHTUOMPYIOT OAWH Win Oojiee kKoMroHeHTOB myTd TCR, 4TO mpuBOIUT K

WHTUOMPOBAHUIO CEKPELMN LIUTOKMHOB, TakuxX kKak MJI-17 u IFN-y.

Crioco0 (criocoObl) JIedeHHs! COTIIACHO HACTOSIIEMY H300PETEHHIO BKITFOYAET BBEACHHE
Oe3omacHoro M 3¢¢EeKTUBHOrO KOJHYECTBa coenuHeHHust cornmacHo ¢opmyne (1) wmm
(papMaLieBTHYECKH TMPHEMJIEMON COJM WM CTEPEOM30Mepa YKAa3aHHOTO COEIHHEHHS,

MaueHTy (B YaCTHOCTH, Y€JIOBEKY), HYKIAI0IIEMYCsl B YKa3aHHOM JICUESHUH.
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B HekOTOpBIX BapHMaHTaxX peaJIu3alUd HACTOALIETO H300PETEHUs TNPENJIOKEHO
NPUMEHEHNE COeIMHEHHUH COrIACHO HACTOSIIIEMY H300PETEHUIO IS YIIPABJICHUS CHHIPOMOM

BBICBOOOKIICHHSI [TUTOKHHA, ACCOLMUPOBAHHBIM C Teparnueil pekpyTuara T-KJIeToK.

B HekOoTOpBIX BapHMaHTaxX peajlu3alUd HACTOALIETO H300PETEHUsl TPENJIOKEHO
NPUMEHEHNE COEIMHEHHH COrIaCHO HACTOSIIEMY H300PETEHHUIO JIs YIIPABJICHUS CHHIPOMOM
BBICBOOOXKICHHS LIUTOKHHA, aCCOLIMHUPOBAHHBIM c Tepanuen T-knerkamy,

SKCIIPECCUPYIOIIMMHU XUMepHbIi anTureHHbli peuentop (CAR-T).

B HexoTopeIx BapmaHTax peanusanuu coenuHeHue Gopmyel (I) MOKHO NMPUMEHSTH

IUIS JIUEHUS paKa, BKJIIOUast TUMGPOMY U JIEHKO3.

B HekoTOpBIX BapHaHTax peanusauuu coenrHeHne popmysl (I) MOXKHO IPUMEHSATH

JUTA JICYCHUS paKa, BKIIrO4as pak MOJIOYHOM KEJIE3bI.

B HekOTOpBIX BapHaHTax peanusauuu coenuneHne Gopmyis (I) MOXKHO MPUMEHSTh

JUIA JICUCHUS paKa, BKIIKO4as pak JIEFKOro, B 4aCTHOCTH, HEMEJIKOKJIETOUYHBII pax JIETKOTO.

B HekOTOpPBIX BapHaHTax peanusauuu coenuHeHne Gopmyis (I) MOXKHO MPUMEHSTh

JUIS JIEYeHUs paKa, BKIFOYasl PaKk TOJICTON KHUIIKH U KOJIOPEKTAJIbHBIN pak.

B HekOTOpBIX BapHaHTax peanusauuu coenuHeHne Gopmyis (I) MOXKHO MPUMEHSTh
IJIs JIEUSHUs] PAKa, BKIIFOUAs paK FOJIOBHOIO MO3Ta, BKJIIOYAs TIIHOMY, MEyJUI00IacTOMY

SICHAUMOMY.

B HekoTOpBIX BapHaHTax peanusauuu coenuHeHne Gopmyasl (I) MOXKHO MPUMEHSTH

IUTSL JISUEHUS paKa, BKJIFOYasi CeMEHHBIN aqeHoMaTo3HbIi moumno3 (FAP).

B HekoTophIx BapuaHTax peanusauuu coenuHeHue Gopmydibl (I) MOKHO MPUMEHSITH

IUIs IeUeHUs paka, BKJIrouas nuuiesos bapperra.

Omnpenenexnus

Ecnu ne YKa3aHO MHOEC, BCE TCXHUYCCKUE U HAYYHBIE TCPMHUHBI B HACTOAIEM OMMHUCAHUU
HUMCIOT 3HAYCHUA, OOBIYHO ITOHUMAaEMBbIE Ioa HUMH CIIeuaJIuctaMu B paCCMaT’pI/IBaeMOﬁ
oOmacti TexHUKH. B ommcanun u mpuiaraemoil Gopmysie M300peTeHHs, €Clii He YKa3aHO
oOpaTHOe, CIeAyIOIINe TEPMUHBI UMEIOT YKa3aHHbIE 3HAUEHUS JJisi OOJIerdeHus] TOHUMAaHUs

HACTOSIIIETO N300PETEHMSI.

CDOprI CAUHCTBCHHOI'O YMCJjia BKIIFOYAOT YKA3aHUE HA MHOXKXECTBCHHOC YHUCJIO, €CJIN

KOHTECKCT AABHO HE MPEANNUCHIBACT MHOC.
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TepMuHBI «HEOOSI3aTENTEHO» MM «HEOOS3aTEIBHBINY 03HAYAIOT, YTO YKA3aHHOE Aaliee
SIBIEHHE WJIH OOCTOSATENLCTBO MOTYT HAONIONATBhCS WIJIM HE HAONIOAATHCS, U YTO ONHMCAHUE
BKJIFOYAET KaK Cllydyal HAJINYMS SBJICHUS N OOCTOSATENBCTBA, TAK M CIIyYad UX OTCYTCTBHSL
Hanpumep, «Heobs3aTenbHO 3aMEIIEHHBIH aJKUID OTHOCHTCS K aJKWITY, KOTOPBIH MOXKET

OBITD 3aMCIICHHBIM, d TAKXXE K TOMY CJIy4daro, KOrja ajKWuJjI HE ABJISACTCA 3aMCIICHHBIM.

TepMuH «3aMeLICHHBIN» OTHOCUTCS K (pparMeHTaMm, COAEpIKAIlUM 3aMEeCTHUTEIH,
3aMeINaroIUe BOIOPO MPH OJHOM WM OoJiee aToMax yriepoaa B OCHOBHOH 1enu. [ToHsaTHO,
YTO «3aMELIeHHEe» WM «3aMELICHHBIN» BKJIOYAeT SIBHOE [OMYILICHHE, YTO YKa3aHHOE
3aMeIleHHe COIJIaCyeTCss C JOMYCTUMBIMH BaJICHTHOCTSMH 3aMELICHHOrO aromMa H
3aMECTUTENIS, U YTO 3aMeLIeHHe NPHUBOOUT K OOpa30BaHUIO CTAOMJIBHOTO COENUHEHUS,
HanpuMep, KOTOpOe HEe MOIBEPraeTrcs CaMOIPOM3BOJIBHOMY IMPEBPAILEHHIO, TAKOMY Kak
HeperpyniupoBKa, LUKIN3ALMs, OTIICIUIEHHMEe W T.J. B Hacrosmem OmMCaHWM TEPMHH
«3aMeIEHHBII» BKIIOYAeT BCE AOMYCTUMbIE 3aMECTUTENN OPraHMYeCKUX COelMHEeHuiH. B
IIUPOKOM AaCHeKTe JOMYCTHUMbIE 3aMECTHTENIM BKIIIOYAIOT ALMKINYECKUEe U LHKJINYECKUe,
pa3BEeTBIEHHbIE W  HEPAa3BETBJIICHHblE, KapOOLMKINYECKHE U  TeTePOLHKINYECKUE,
apoOMaTUYeCKHe U HEAPOMATHUECKUE 3aMECTUTENIN OPTaHUYECKUX COeNUHEHHH. J{omyCTHMbIX
3aMeCTHTeNiell MOKeT ObITh OOUH WM 0ojiee, U OHM MOTYT OBbITb OIMHAKOBBIMHU WJIH
Pa3TUYHBIMHE JIJIsl COOTBETCTBYIOIIMX OPraHUYECKUX COeqrHeHNi. B HacToseM u3o0pereHnn
TaKWe reTepoaToMbl, KaK a30T, MOI'YT MMETb BOIOPOIHbIE 3aMECTHTEIM W/HIH JOMYCTHMBbIE
3aMECTUTENId  OpPraHUYeCKUX  COEJUHEHHI  COIIaCHO  HACTOSAIIEMY  OIMHCAHHIO,
COOTBETCTBYIOIINE BAaJEHTHOCTSM TeTEPOATOMOB. 3aMECTHTENId MOIYT BKJIIOYATH JIFOOBIE
3aMECTUTENIH COTJIACHO HACTOSILIIEMY OMUCAHUIO, HATIPUMEp, TaJOreH, THAPOKCHII, KapOOHMIT
(Takol Kak KapOOKCHJI, aIKOKCUKapOOHWII, (POPMUII WIJIM AIHJI), THOKAPOOHMI (TaKOH Kak
CJIO’KHBIA THO3(HpP, THOALETAT WIM THOPOPMHAT), AJIKOKCHJ, OKCO, (ocdopmn, docdar,
docdonar, pochuHaT, aMUHO, aMUAO, AMHUIIUH, UMUH, LIMAHO, HUTPO, a3UN0, CYIbPTHIPII,
aNKWITHO, CyjbdaT, cyiabpoHar, cynbdamowt, cynbGoHaMuno, cynb(QOHUI, TeTepoapw,
reTePOLIMKIIOANIKIII, apajKW WM apOMaTHYeCKUH WM Te€TepoapOMaTHUECKHi (parMeHT.
CnenumanucraM B JaHHON 00JIACTH TEXHUKH MOHSATHO, YTO 3aMECTUTEJIb, B CBOKO OYEpeb, CaM
MOXKET SIBJIATbCS 3aMelleHHbIM. Eciu $SBHO He YKa3aHO TMpH T[OMOIIM TepPMHHA
«HE3aMELICHHbINY, YKa3aHHs Ha XHUMHUYECKHe (parMeHTbl CJIEAyeT pacCMaTpUBaTh Kak
BKJIIOUAIOIIEe 3aMelleHHble BapuaHTbl. Hampumep, ykasaHue Ha «apHbHYIO» TPYIINY SIBHO

BKJIFOYACT KaK 3aMECIICHHBIC, TAK U HC3AaMCIIICHHBIC BAPUAHTHIL.
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TepMuH «anKu» B HACTOSIIEM OIMMMCAHUN OTHOCUTCS K HACBIIIIEHHBIM aJTH(paTHIeCKIM
rpymnmnam, Bkimouas, 0e3 orpanudenusi, Ci1-Cio yuneiiHble ankunbHble rpynmsl wim Cs-Cio
pa3BeTBJICHHbIE alKwibHble rpymnmnbl. [IpennoururensHo, «ankuwmy otHocurces K Ci1-Ce
JUHEHHBIM aTKUIIbHBIM rpyrnaM win C3-Cs pa3BeTBIICHHBIM JIKUJIBHBIM rpyrmaM. Hanbonee
MPEANOYTUTENBHO, «AJIKWIbHAS) rpymnmna oTHOCUTCA K C1-Cy4 TMHEWHBIM aJTKUIIbHBIM TPYIIIaM
win C3-Cg pa3BETBJIICHHBIM AJKUJIBHBIM TpynmaM. lIpuMepsl «ankmiia» BKIOUAKOT, 0e3
OTpPaHUYEHUs, METWJI, 3T, |-mpomwi, 2-mpomnwi, H-OyTwi, BTOp-OyTiI, Tper-OyTmim, 1-
MEeHTUJI, 2-TIeHTUJI, 3-TIEHTWI, HEOTIEHTW, 1-reKCu, 2-reKCuJl, 3-TeKCu, 1-renTu, 2-renTud,
3-renTun, 4-renTui, 1-OKTWJ, 2-OKTUJ, 3-OKTWI U 4-OKTWI. «AJIKWJIbHAS) Tpymnna MOXKET

HEO0S3aTEJILHO SIBJISITHCS 3aMeIleHHOM.

TepmMuH «rerepoajkm» B HACTOALIEM OINMCAHUM OTHOCHUTCS K JIMHEHHOW WIIH
Pa3BETBIEHHON aJIKWIBHOH IpyIIe, B KOTOPOH OOUH WK Oojiee aTOMOB YIJIeposia 3aMEHEHbI
rerepoaToMoM, BbiOpaHHbIM 13 S, O, P u N; rae «ankuinbpHasy rpynna Takas, Kak OnpeneneHo
Boire. [IpuMepbl reTepoaykuiioB BKIIOYAIOT AJKWIbHBIE MPOCTbIE 3(PHUPBI, BTOPHYHBIE U
TPETUUHbIE ANKUJIAMHUHBL, aMUJBI, AJKWICYJbGUAbI M aIKWIAUCYIb(uael. ['pynma Moxer

SABJIATHCA KOHLEBOHN IPyNION NI MOCTUKOBOU IPYMITON.

TepMuH «ankeHUI» B HACTOSINEM ONMCAHMM OTHOCUTCSL K YIJIEPOAHOM LEIH,
cozeprKkalleil o MeHbIIeN Mepe OAHY YIVIEPOA-YIJIEPOIHYIO IBOMHYIO CBsI3b, IPUYEM LIEIb
MOJKET OBITh IMHEWHOMW, pa3BETBJIICHHON MJIM KOMOMHALIMEH YKa3aHHbIX BapuaHTOB. [Ipumepsl
«AJIKEHWJIA» BKJIFOYAIOT, 0€3 OrpaHHYEHHs], BUHWJI, aJUTHJI, U30MPOTICHIIT, TEHTSHUJI, TeKCEHIL,

renTeHwl, 1-nponeHu, 2-0yTeHm U 2-MeTHI-2-0y TeHUIT.

AHAJIOTUYHO, «AJIKCHWIEH» OTHOCHUTCS K JIBYXBaJIEGHTHOMY «aJIKCHHUJIbHOMY»
paaukany, Kak ONpeaeseHO BhILIE.

TepMUH «aJKUHUID OTHOCUTCS K JIMHEMHBIM WM PA3BETBJICHHBIM YIJIEPOAHBIM LIECTISIM
C OJTHOW WyTi OOoJiee TPOMHBIMU CBSI3SIMHU M YUCJIOM aTOMOB B TUama3oHe OT 2 10 6.

AHQJIOTUYHO, «aJIKCHUJIEH» OTHOCUTCA K JBYXBAJICHTHOMY «aJKHHUJIbHOMY»
paaukany, Kak ONpeaeseHO BhILIE.

TepMUH «Taioy» WK raJoreHy», OTAEIbHO WIH B KOMOWHAIINY ¢ APYTUMH TEPMUHAMH,

obo3Havaer (Top, XJIOp, OPOM UITH HOJ.

TepMI/IH «raJIOre€HAJKHID 0003HAYAET AJIKUJIL, 3aMCIJ.IeHHbII7I OJJHUM HJIU OoJiee aToMaMHu
rajoreHa, mpu 3TOM rajlJor€H U aJIKMJIbHas I'pylra TaKUE, KaK ONPCACICHO BBILIC. TepMI/IH

«Tajio», B3aUMO3aMEHSIEMO C TePMUHOM «rajioreny», obozHaudaeT F, Cl, Br umu I IIpumepst
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«TaJIOTEeHAJIKWIIA» BKJIIOYAIOT, Oe3 orpaHudenws, (Gropmerun, nudTopMeTws, XJIOPMETHI,
Tpudropmern u 2,2,2-1puTOPITHIL
TepMUH «TUAPOKCHY» WU TUAPOKCHII», OTAEJBHO WJIM B KOMOMHALMH C APYTHMU

TepMuHamu, o0o3HavaeT—OH.

TepMI/IH «TUAPOKCHUATIKUID) WU «KTUAPOKCUIIAJIKUID? 0003HAYar0T AJIKWUIIL, SaMeL[IeHHbeI
OI[HOI>'I uan Oonee TUAPOKCUJIBHBIMU TIPYIIIaMH, MPUYEM AJIKUJIBHBIC T'PYIHIIbl TAKHUEC, KaK
ONpeacJICHO  BBIIIC. HpI/IMepr «TUAPOKCHUAJIKUIIA»  BKIIKOYAROT, 0e3 OrpaHHUYCHUS,

TMAPOKCUMETUJI, TUAPOKCHUITHII, THAPOKCUIIPOIUIT U nponaH-Z-on.

Tepmun «cnoxHbIl 3¢up» B HacTosimmeM omucanuu otHocutces K rpymnme -C(O)ORyy,

rae Ri1 npeacrapnsier co0oii ruipoKapOUIbHYIO TPYIIY.

Tepmun «xapOokcm» WM «kapOOHOBash KHCJIOTa» OTHOCHTCSI K  TpYIIIe,

npezacrasiaeHHoi Gopmynoir —COH.

TepMuH «cnoskHbIH THO(GHUP» oTHOCUTCs K rpynne —C(O)SRM unu —SC(O)RM, rue

R!! npencrapnser coboit rugpoxapOuIL.

Tepmun «ruapokapOWI» B HACTOSINEM OINUCAHWM MPEACTaBIsieT COoOOW rpymmy,
COZIEePIKaIIYI0 aTOM YTJIepOa, HEMOCPEACTBEHHO CBSI3aHHBIN C OCTAIbHON YaCThIO MOJIEKYJIBI,

UMEIOLIel yIIIeBOIOPOAHBIN XapakTep.

TepMI/IH «OKCO» B HACTOALIEM OIMMCAHUH OTHOCHUTCA K I'PYIIIIC =0.

TepMHH «alKOKCH» B HACTOSLIEM ONMUCAHHHM OTHOCUTCS K rpymne —O-ankui, rnue
aJKUJIbHBIE TPYIIbl Takue, Kak onpeneneHo Beime. I[Ipumepsr C1-Cio ankokcurpymmn
BKJIFOYAIOT, 0€3 OrpaHUYEHUs,, METOKCH, STOKCH, H-TIPOTIOKCH, H-OYTOKCH HJIH T-OYTOKCH.
AJIKOKCHUTPYTITIa MOXKET HeOOs13aTeTbHO OBITh 3aMEIEeHHON OTHOW MM O0Jiee OAXOASIIIMU

rpynnamu.

TepMI/IH «AJKOKCHUApPpUII» B HACTOALIEM OINMMCAHUKU OTHOCUTCSA K TPYIIIC —O-a.]'IKI/I.]'I,
KOTOpasa NpuCoOCAMHCHA K apHHbHOﬁ rpymnmne, rac€ ajkKujbHas U apujibHasA rpynra Takue, Kak

ONpPENENeHO B HACTOALLEM ONUCAHUH.
TepmuH «uMaHO» B HACTOSIIIEM OMUCAHUHM OTHOCHUTCS K rpymre -CN.
TepMUH «aMUHO» B HACTOSLLEM ONMHCAHUU OTHOCUTCS K rpynne —NH;.

TepmuH «aMuI» WK KaMUA0» B HACTOSAIIEM ONMUCaHUM OTHOCUTCS K rpymme -CONH;.
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TepmMuH «anKUIaMUHO» WM «UMKJIOAIKWUIAMUHO» B HACTOSILIIEM ONMUCAHUU OTHOCHTCS
k rpymne -NH;, nmpudyem atoM a3oTa yKa3aHHOM TIpyNNbl CBA3aH C OAHOM WU JBYMs
AJKUJIbHBIMU WUJIH LUKJIOAJKUIbHBIMU IPYIIIAMH, COOTBETCTBEHHO. IIpuMepsl «ankuiaMuHO»
WIN UUKJIOAJKMJIAMHHO» TPYII BKIIOYaOT, Oe3 orpanndenus, -NHCH; wu -NH-

HUKJIONPONIJI. TepMUH «AJIKIJIAMUHO» TAaK)Ke BKIIFOYAET JHATKHJIAMUHOTPYIIBI (HAIpUMeD,

—N(CHz3)2).

«AMMHOAJIKWI» OTHOCUTCSl K aJIKMJIBHOW TpYyIIeE, KaK ONpeAeseHO Bbllle, MpUYeM
onuH wiu Ooyiee aTOMOB BOAOPOAA B ANKWIBHOH IpymIe 3aMEHEH Ha aMHUHOTPYIIY, Kak
ompeneneHo  Bbime.  [Ipumepbl  aMUHOAQJKHJIBHBIX ~ TPYyNI  BKJIOYAKOT,  0e3
OTpaHUYEHUs, -CH;NH, -CH,CH;NHa, -CH(CH3)NHa, -CH,CH(CH3)NH..
AMMHOANKWIIbHAS TPYTINA MOXKET ObITh HE3aMEIIeHHOH WM 3aMELIeHHON OIHOW Wik Ooee

MOAXOASAIINMU TPYNIaMU.

TepMuH «IUKJIOAJKWI» B HACTOSIIEM ONHCAHHM, OTAEJIbHO MM B KOMOWHALMU C
ApyrumMu TepMuHamu, obo3HadaeT -C;3-Cio HACBIEHHOE LMKINYECKOE YIJIEBOLOPORHOE
KOJIBIO. 1[MKII0ATIKIII MOXKET MPEACTaBIATh COOOH OMHO KOJIBIO, OOBIMHO COAepIKalee oT 3
10 7 aToMOB yriieposa B kosblie. [IprMepbl MOHOIIMKIINUECKHX LIUKJIOAJIKHIIOB BKIIFOYAIOT, Oe3
OrpaHUYEHUs], LUKJIOMPOIWI, LHUKJIOOYTHJ, LMKIONEHTHJ, LUKIOTeKCHJI W IHKJIOTETITHIL.
AJ'IbTepHaTI/IBHO, OUKJIOAJKHUII MOXKET OBITb MOJIMIHUKJIIMYCCKUM UJIU COOCPIKATD Ooee OOHOI'O
KOJIbLA. HpI/IMepr MMOJIHUIHUKIITNYECKUX UKJIOAJKHUIIOB BKJIFOYAKOT MOCTHUKOBBIC,

KOHACHCHUPOBAHHBIC U CITUPOLUKIIUICCKUE Kap6OLII/IK.HI/IJ'[bI.

TepMuH  «TE€TEPOLMKIIOANKWI» B  HACTOSIIEM  OMUCAHUU  OTHOCHUTCS K
HEapOMAaTUYE€CKON, HACBILEHHOW WJIM YaCTUYHO HACBIIIEHHOW, MOHOLMKJIWYECKOW WIN
MOJULMKINYECKOU 3 — 15-ujleHHON KONBLEBOM CUCTEME, COAep Kalleld MO MEHbIIEH Mepe
OIIMH reTepoaToM wiu rereporpymmy, Beiopanusie u3 O, N, S, S(0), S(0O)2, NH unu C(0), B
TO BpPEMSsI KaK OCTaJIbHbIE aTOMbBI B KOJIbIIE HE3aBUCHMO BHIOPAHBI U3 TPYIIIbI, COCTOSIIEH U3
yriiepona, KHCJIOpOJa, a30Ta W Cepbl. TepMHUH «TeTepOLMKIOATKUI» TaKXKE OTHOCHUTCS K
MOCTHUKOBOH OHWIIMKJIMUECKOH KOJIBIEBOW CHCTEME, CONEpiKalleil Mo MeHbINeHd Mepe OIUH
reTepoatoM win rereporpymmy, BeiOpannbie u3 O, N, S, S(O), S(O)2, NH wnu C(O). [Tpumepst
«TETEePOLMKIIOANIKHIIAY  BKJIIOYAIOT, 0€3  OrpaHuYeHus, a3eTHIWHWI,  OKCETaHWII,
UMUIA30JUANHWI, TUPPOJUANHUI, OKCA30JUAUHUJ, THA3OIUAWHII, MHPA3OJUTUHUI,
TeTparuApodypaHwl, MUNEPUIUHWI, THUIEPA3UHWI, TETPATHIPOIUPAHIII, MOPQOIUHIIL,
TUOMOPOTUHIIT, 1,4-nuokcanun, OUOKCUIIOTHOMOP(OTHHI, OKCaIUIePa3uHUM,

OKCAIMIIEPUANHUI,  TETparuapodypus,  TETPArHAPONHPAHHUI,  TETParuaApoTHO(EHMT,
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OUTHIPONIUPAHUS, HWHIOJMHWI, WHIOJUHWIMETHJ, a3a0WIUKIOOKTAHWII,  A3OLMHHUII,
XpOMaHWJI, KCaHTeHWJ U N-OKCHIBl yKa3aHHbIX coeauHeHuil. Ilpucoenunenue
TFeTEPOLMKJIOAJIKWIBHOTO 3aMECTUTENSI MOXKET IMPOUCXOAUTh Yepe3 aTOM yIjiepoja WiIu
rerepoatoM. [ eTepornMKIOaNKWIbHAS TPYNIa MOXET ObITh HeOOsI3aTENbHO 3aMEIIeHHOH
OIHON WK 0oJiee MOAXOMSIIUMHE TPYIIIaMU U3 BbIIIEyKa3aHHBIX Tpymil. [IpennodrurenbHO
«TeTEePOLUKIIOAIKIII» OTHOCUTCS K 5 — O-4IEHHOMY KOJIbLy, BBIODAHHOMY W3 TPYIIIbIL,
COCTOSIIEN W3  a3eTUAMHMWIA, OKCETaHWJA, MUMHUIA30JUAMHWIA, [HUPPOIUAUHUIA,
OKCa30JINIUHIIIA, THA3OIUIUHIIIA, MMPA30IUANHIUIA, TeTparuapodypaHuia, MUIePUANHIIIA,
MUTNEepa3suHIIIA, TeTparuaponupanuia, Mopdonunmia, Tuomopdonuamia, 1,4-auokcannna u
N-OKCHIIOB yKa3aHHBIX COEIUHEHUN. boree mNpeanoyYTUTENbHO, «reTePOLUKIOATKUID)
BKJIFOYAET  a3eTHUAWHWJ, NHPPONMAUHWI, MopdonuHMI W  nunepuauHui.  Bce
reTEepOLMKIIOANIKUAIBI HEOOS3aTeIbHO SIBJIIIOTCSl  3aMELIEHHbIMU OIHOW Wiu Oojiee U3

BBIIICYKa3aHHBIX T'PYIIIL.

TepmuH «(reTepOLMKIOANKHUI)ANKUI» B HACTOSINEM ONHCAHHM OTHOCUTCS K
AJIKUJIbHOH IpymIe ¢ NPUCOENUHEHHON reTepOLUKIOAIKUIbHON IPYIIION, T1Ie «AJIKUJIbHASY U

«(TETCPOHUKIIOATKNUIIbHAS I'PYIIIIBI TAKUE, KaK OMPEACTICHO B HACTOAIEM OITMCaAHUU.

TepmuH «rerepoapmwin» B HACTOSINEM ONMCAHUM OTHOCHTCS K apOMaTH4YeCKOU
TreTEPOLMKJINYECKON KOJIbLIEBON cuUCTeMe, coxaepskamed or 5 a0 20 aTOMOB B KOJIbIIE,
Hampumep, or 5 1o 10 aromMOB B KOJbLE, KOTOpas MOXKET COAEPKATb OJHO KOJbLO
(MOHOLIMKJIMUECKAs]) WJIM HECKOJbKO Kojiell (OWIUMKINYecKas, TPHULUKIHUECKass WU
MOJIULIMKITUYECKAs ), KOHIEHCHPOBAHHBIX MJIM CBSI3aHHBIX KOBAJICHTHO. [IpeamodTHTEeNbHO,
«TeTepoapml» MPEACTaBIseT coOO 5 — 6-unenHoe koubLo. Konbiia MoryT cogep:kats ot 1 10
4 rerepoatoMoB, BeiOpaHHbIX U3 N, O u S, mpuyem atomMel N win S HE00S3aTEJIbHO OKHCIICHBI,
win atoM N HeoOsi3aTeIbHO KBaTepHU30BaHHBIN. JIt000e moaxonsiiee MooKeHHe B KOJIbIE
reTepoapuiIbHOTO (PparMeHTa MOXKET OBITh KOBAJEHTHO CBSI3aHO C 33JaHHON XUMHYECKOU

CTPYKTYpOML.

ITpumMeps! reTepoapuia BKIIOYAKOT, O0€3 OrpaHuueHus], (QypaHul, THEHII, THPPOIIUIL,
UPA30JIMJ, UMUAA30JIMI, OKCA30JIMII, LIUHHOJMHIII, U30KCA30JMII, THA3OMMWI, U30THA3OJIMII,
IH-TeTpazonun, OKCaaua3oiauj, TPUA30JWJ, NUPUAWI, NUPUMHAWHUJ, THUPA3SHUHUI,
MUPHUIA3UHAT, OCEH30KCA30JUjI, OEH3M30KCA30JMI, OeH30THa3omwy, OeH3odypaHm,
OenzoTreHns1, OeH30TpUasHHII, (TaNA3UHIII, TUAHTPEH, THOeH30(ypaHil, TUOCH30THEHNUT,

66H31/IMI/II[aSOJ'II/IJ'I, UHOOJWJI, H3OUHAOJMNJI, HWHAA30JIMJI, XWHOJUHUI, HU3OXUHOJJIMHUIIL,
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XUHA30JIMHUJI, XWHOKCAJWHWJ, NypuHWI, nrepunuaui, 9H-kapbazommn, o-kapOouH,
WHIOJIN3UHIII, O€H30M30THA30JIMII, O€H30KCA30JIHII, TUPPOJIOTTUPUIIIIL, TUPA3OTOMTHPUMHUIHIL,
byporupuauHI, NypuHWI, OEH30THAAHA30II, OEH300KCAANA30IUI, OEH30TPHA3OINI,
OeH30TpuaANa30III, KapOa3omuii, TUOSH30TUEHWI, aKPUOUHWI U MONOOHBIE COSTUHEHUS.
[IpennoyTuTensHO, «reTepoapun» OTHOCUTCS K 5 — O-4JIeHHOMY KOJIbIy, BHIOpAHHOMY H3
IPYIIBL, COCTOSAIEH W3 (QypaHWiIa, TUEHWIA, MUPPOJIIA, MHUPA30JIMIA, HMHUAA30JINIA,
OKCa30JInjia, LUHHOJMHWIA, W30KCA30JMIa, TUA30IMiIa, u3oTuasonwna, l1H-terpaszonuna,
OKCaJua3oiuia, TPUA30Juiia, MUPUAUIIA, MUPUMUANHWIA, MUPA3UHWIA U MUPHUAA3UHUIA.
bonee npennouTUTENPHO, MUPA3OINI, THPUANUI, OKcazonua U (ypanmn. Bee rerepoapuibl

HEeOoO0s13aTeNIbHO SIBJISIFOTCS 3aMEIEHHBIMU OHOM MJTH OoJiee U3 BBIMIEYKA3aHHbBIX IPYIIIL.

TepMuH «apwi» B HACTOSIIEM OIMCAHUU MPEACTAaBIsET COOOH HeoOs3aTeNbHO
3aMeIIeHHY0 MOHOLMKIMYECKYI0, OMIUKIMYECKYIO HITH MOJHLUKINIECKYI0 apOMATHUECKYIO
YIJIEBOJOPOAHYIO CUCTEMY, COAEP KAILYI0 MPUMEPHO OT 6 10 14 aromoB yraepoza. [lpumepst
C-C14 apunipHOH Ipymnmbl BKIKOYAKOT, 0€3 orpaHudenus, ¢pernt, HapTi, OudeHus, aaTpu,
¢bnyopennn, wuHpaHwi, OudeHnneHwn u aueHadTwi. ApHIbHAs TPyIIa MOXET ObITh

HEe3aMEeIEHHON WJIM 3aMEeIIeHHOW OTHOW MK OoJiee MOAXOISIIUMU TPYTIIITaMH.

TepMuH «apuiIoOKCH» B HACTOSIIEM OIMUCAHWU OTHOCUTCA K rpymme —O-apui, rae
apwIbHBIC TPYTIBI TAKHE, KaK onpenesieHo Boie. [[puMepbl «apuiIoKCuy rpyIbl BKIOYAOT,

0e3 orpanuueHusi, PeHOKCH WM HA() TUIIOKCH.

Tepmun «ammmy otHocutcs k rpymme R-CO-, rme R mpencrasmsier  coboit
HEeOoOsI3aTeNIbHO 3aMEINEHHY alKUJIbHYI TpPYIINy, OMNpeAeNeHHY Bbime. I[Ipumepsl
«aUWIBHBIX)» TPy BKIKOYarT, 0e3 orpanndenusi, CH3CO-, CH3CH,CO-, CH3CH,CH>CO-
i (CH3),CHCO-.

TepMI/IH «reTepoaTromM» B HACTOAIIEM OINMMCAHUU 0003Ha4YaeT aTOM CEPBI, a30Ta HUJIN

KUCJIOpOaa.

Tepmun «coenuHeHHe» (KCOSNUHEHHs») B HACTOSINEM ONHUCAHUHM BKJIOYAET
COEAMHEHUS COTJIACHO HACTOALIEMY H300PETEHHIO.

TepMUHBI «COOEPKUT» WM «COAEPXKAIIMI» B HACTOSINEM ONUCAHUU B LEJIOM
MIPUMEHSIOT B CMBICIIE BKJIFOYEHUs, TO €CTh KaK AOMYCKAOIUN MPUCYTCTBUE OJHOIO WM

OoJiee MPU3HAKOB WJIM KOMITIOHEHTOB.

TepMI/IH «UJIH» B HACTOALICM OIIMCaHHUH 0003HayaeT ((I/I/I/IJ'II/I», €CJIM HC YKAa3aHO UHOC.
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TepMHH «BKITIOUAIOLIMI», a TakXke Apyrue ero (opMbl, TaAKHE KaK «BKIIOYATHY,

(BKJIIOYACT» U ((BK.]'II-OLIGHHI:;II\/'I», B HACTOALIEM OMMUCAHUU SABJIACTCA HCOTPAHUYIUBAKOIII M.

TepmMuH «KOMIO3ULUSA» B HACTOSALIEM OMMCAHUY NPEJHA3HAYEH OXBATbIBATh POAYKT,
COIep Kalui ONPENENICHHbIE HHIPEAUEHTHI B ONIPEAEICHHBIX KOIUYECTBAX, a TAKXKE POAYKT,
MOJIy4E€HHBIH, MPSIMO WJIM OMOCPENOBAHO, M3 KOMOMHALIMH OIpPENEIEHHBIX HHIPEIUEHTOB B
ONpENENeHHbIX Koau4yecTBax. «®PapMalEeBTUUECKH NPUEMIIEMbIN» MOAPA3yMEBAET, 4YTO
HOCUTENb, pa30aBUTENb WM HAMOIHUTENb MAODKEH OBITh COBMECTHM C JPYTHMMHU

HUHIPEAUCHTAMHA COCTaBa U HE NJOJIKEH OBITh BPEACH IJId pCLUUIMHUEHTA COCTaBa.

Tepmun «¢apmarneBTHUECKass KOMIO3ULIMA» B HACTOSINEM OINHMCAHUU OTHOCHUTCS K
KOMITO3ULIMH, Coep Kaled TepaneBTU4YeCKH 3(p(PEKTUBHOE KOJIUYECTBO IO MEHbLIEH Mepe
ogHoro coenuHeHus Gopmyinsl (I) nmu dapmauneBTHdecku NpUEMIIEMON CONMM YKa3aHHOTO

COCOUHECHUA, U (I)apMaLIeBTI/ILIeCKI/I HpHeMHeMbIﬁ HOCHTECIJIb.

dapmaneBTHYECKasT KOMIIO3HULUSI OOBIYHO COIEpKUT mpuMepHo oT 1% mo 99 %,
Harpumep, npumepHo ot 5 % 10 75 %, um ot npumepHo 10 % no npumepHo 30 % no macce
coenuHenus popmysl (I) mm (II) mwm apmaneBTHdeckn npueMIeMONH COJMM YKa3aHHOTO
coenuHenus. KomndectBo coenmHenus ¢opmyisl (I) mam apmaneBTHUecKH NpHEeMIIEMON
COJIM YKAa3aHHOTO COeOMHEHUs B (hapMaLeBTHUECKOW KOMITO3ULIUH MOXKET BapbUPOBATHCS OT
npuMepHo 1 mr g0 npumepHo 1000 mr, unu ot npuMepHO 2,5 mr Ao npumepHo 500 mr, uim ot
NPUMEPHO 5 Mr 10 puMepHO 250 mr, wiu B IF0OOM Juamna3oHe, BXOISIIEM B 0oJiee IUPOKHA

nuana3oH oT 1 mr 1o 1000 Mr, win BbIlIe WIK HUKE BBILIEYKAa3aHHOTO IHAIa3oHa.

TepMI/IHbI KJICYUTDBY, ((J'Ie‘la]l[HfI» U «JICUECHHUE» B HACTOAINECM OIMNUCAHUU OTHOCATCA K
crioco0y oOjerdeHusi WU TMpEKpalieHus 3a00JieBaHUS W/WIM COMPOBOKIAMOIINX €ro

CHMIITOMOB.

TepMuHBI «HIpenoOTBpaIaTh», «MIPEAOTBPAILAIUN» U «IIPENOTBpallleHHue» B
HACTOSIIIEM OMUCAHUU OTHOCSATCSI K CIOCOOY TPEeNoTBpAIleHUs] HACTYIUICHHUs 3a00JIeBaHUS
U/WT COMPOBOKIAOLINX €r0 CHMITTOMOB, HMJIM HEAOMYLICHNS] BOSHUKHOBEHHSI 3a00JIEBAaHHSA Y
cyObekTa. Takke TEpMUHBI «IIPENOTBPAINATEY, KIIPEAOTBPALIAIIINI» U KIIPEIOTBPAIIECHUE
B HACTOALIEM ONHUCAHUHM BKIIOYAIOT 3a/€P’KKy BO3HUKHOBEHHMs 3a00JIeBaHUS W/WIH
COIPOBOXKAAIOIINX €r0 CHMITOMOB, U CHIDKEHHE PHCKa BO3HUKHOBEHHs 3a00JIEBaHUS Y

cyOBeKTa.
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TepMI/IH ((CY6T:>6KT» B HACTOAIIEM OIMUCAHUH MOXKET MPUMCHATHCS B3aUMO3aMECHACMO C
TEPMUHOM KMIAUEHT» U OTHOCUTCH K JKMUBOTHOMY, MPEANIOYTUTEIIbHO, MJICKOIMUTAOIICEMY, U

HanboJsee NPpEANIOYTUTEIIbBHO, K YCJIOBEKY.

Tepmun «repaneBTiHueckd 3((HEKTUBHOE KOJIUYECTBO» B HACTOALIEM OIMHMCAHUH
OTHOCHUTCS K KOJTMUECTBY coenrHeHus popmyel (I) mu papmaneBTHUECKH TPUEMIIEMOH COH
WINA CTEPEON30Mepa YKa3aHHOIO COEJUHEHMUs, WIM KOMIIO3HMLIUH, COAEpKalleld COeTUHEHHE
dopmynbl (I) wmn papmaneBTUYECKH TPUEMIIEMYIO COJIb WUJIM CTEPEOH3OMEpP YKA3aHHOTO
coenuHeHus, >pQPEeKTUBHOMY HJisi OOECIeUeHHUs] JKeIaeMOro TeparieBTHUYEeCKOro OTBETa Y
OTIPEIEeIEHHOTO MAlUEHTa, CTPAAIOIIEro OT 3a00JIeBaHUs TN HAPYIIEHUS, B YaCTHOCTH, IIPU
NPUMEHEHUN COEIMHEHNUs NpU 3a00JeBaHUAX WIN HAPYLIEHUAX, ACCOLMUPOBAHHBIX C PAKOM.
B wactHOCTH, TepMHH «TepaneBTHUeCKH 3((EKTHBHOE KOJWYECTBO» BKIIOYAET TaKoe
KOJMMUecTBO coemauHeHus ¢opmynel (I) mam ¢apmaueBTHUECKH NPUEMIIEMOH COJMHM WIH
cTepeonsoMepa YKa3aHHOIO  COEQMHEHHUs, KOTOpO€ TP  BBEIEHUH UHAYLHUPYET
HOJIOKUTEbHOE I3MEHEHHE 3a00JIeBaHIsI MITH HAPYIIEHHs, JIeUeHHE KOTOPOTO POBOJST, WIN
SIBJISIETCS] TOCTATOUHBIM JUI NPENOTBPAIUEHMs PA3BUTHS, WIM OOJIErdeHUs B HEKOTOPOH
CTENEeHNU CUMIITOMOB 3a00JI€BaHMS WIIH HAPYLICHUs], JIeYeHHE KOTOPOro MPOBOIST Y CyOBeKTa.
Uro kacaercs TepaneBTHYECKOr0 KOJMYECTBA COCOMHEHUs, CIEeAyeT YYHThIBaTh, YTO
NPUMEHSIEMOe JJIsl JICUEHHs] KOJUYECTBO COENUHEHHs OJUKHO OBITh AOCTATOYHO HH3KHUM,
yToObI M30€KaTh HEHYKHBIX WM TSDKEJIbIX MOOOYHBIX 3((EKTOB, YTO BXOAMT B O0BEM
OOOCHOBAaHHOTO MEAMIIMHCKOTO pemeHus. TepamneBTudyecku >PQPEKTUBHOE KOJHUUECTBO
COEAMHEHUS WIM KOMIIO3MLIMH OyAeT BapbHUPOBATHCS B 3aBUCHUMOCTH OT KOHKPETHOTO
COCTOSIHUSI, JICUEHHE KOTOPOrO MPOBOMST, TSKECTH YKA3aHHOTO COCTOSIHHS, JIEYCHUE WU
npopHIaKTUKy  KOTOPOrO  MPOBOIAT,  NPOAOJDKUTEIBHOCTH  JICYEHUS,  MPHPOIBI
COIMYTCTBYIOLIEH Tepamuy, BO3pacTa M COCTOSIHUS 3J0POBbSl MALMEHTa, KOHKPETHOTO
NPUMEHSIEMOIO COSAMHEHUs] WJIM KOMIIO3MLMH ¥ KOHKPETHOrO HCIOJIb30BAHHOTO

(hapMareBTHYECKH MPUEMIIEMOTO HOCUTEJIS.

TepmuHn «(papMaleBTUYECKH MpUEMJIeMasi COJib» OTHOCUTCS K  TPOAYKTY,
MOJTy4aeMOMY TP PEAKIIUU COETMHEHUS COTJIACHO HACTOSIIIIEMY H300PETEHUIO C MOAX OISk
KUCJIOTON WM OCHOBaHUeM. DapMaleBTHUECKU MPUEMIIEMbIE COJIM COSNMHEHUN COTJIACHO
HACTOALIEMY H300PETEHHIO BKITFOYAIOT COJIH, MOJTYYSHHBIE U3 TMOIXOISIINX HEOPTaHUIeCKUX
ocHoBaHul, Takume kak comu Li, Na, K, Ca, Mg, Fe, Cu, Al, Zn u Mn. Ilpumepsl
(hapMalleBTHUECKU MPUEMJIEMbIX HETOKCHYHBIX COJIEH MPUCOSAUHEHHsI KUCIOTHI BKIFOYAIOT

COJIM aMUHOTIPYIIIbI U HEOPTAHUYCCKUX KHCJIOT, TAKUE KaK THAPOXJIOPUA, FI/II[pO6pOMI/II[,
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rugpouoann, Hutpart, cyiabdar, Oucynbdar, ¢ochar, H3OHMKOTHHAT, aIeTar, JIAKTAaT,
CaMIMNIAT, LUTpPAT, TAapTpaT, MAHTOTEHAT, OWTapTpaT, ackopbar, CyKIWHAT, Maliear,
reHTH3uHAT, (ymapar, T[IOKOHAT, TJIKKYpOHAT, caxapar, (opmwuar, OeH30aT, riyTamar,
MeTaHCYIb(pOHAT, 3TaHCyNb(oHAT, OeH3zoncybdoHAT, 4-MeTUIOEH30ICYIb()OHAT WIH II-
TonyoscynbOHaT U MOmoOHble conu. HekoTopble COemNMHEHHs] COTJIACHO HACTOSIIEMY
n3zo0perennto (coenmueHust ¢opmyasl  (I)) moryr oOpasoBeiBaTh (papmaneBTHUECKU
npUeMJIEMbIe COJIM C PA3JIMYHBIMH OPTaHMYECKHMMH OCHOBAHHSIMU, TAKHMMU KakK JIM3HH,
aprUHUH, TYaHWAWH, OUATaHONAMUH win MeTopmuH. [loaxonsiuue COMM OCHOBaHHIA
BKJIFOYAIOT, 0€3 OrpaHUYeHMs1, COJIM AJJFOMHHUS, KaJIbLIUs, JINTHSI, MArHUS, KaJlusi, HATPUS WK
L[HKA.

«DapMaleBTUYECKH TPUEMJIEMbIiT» O3HAYAeT MOAXOMSLIUN NI [OJNyYeHHsI
(apMaLeBTHUECKOW KOMITO3UIMH, TO €CThb, B 00ueM, Oe30macHbIf, HETOKCHYHBIH U HE
SIBJISTFOLIMIACS OMOJIOTHYECKH MJIM MHBIM O00Pa3OM HE)KeIaTebHbIM, M BKJIIOYAET BEIIECTBA,

noaxoaAmue st (bapMaueBTquCKoro IMPUMEHECHUA Y JKUBOTHBIX U JIIOAEH.

CornacHO HacTOsIIEMY H300PETEHUIO TakKXKe MPEeNIOKEHBbI CIIOCOObI M3TOTOBJICHUS
COCTaBOB COENMHEHHI COIJIACHO HACTOSLIEMY H300peTeHu0 Uit (apMaleBTUIeCKOro

BBCCHUA.

B mpenmouTuTensHOM BapUaHTE peaiM3allM, KOrga Takue (apMaleBTHUECKUe
KOMITO3ULIMH MPETHA3HAYEHBI JJIsI BBEIEHHSI YEJIOBEKY, B YACTHOCTH, JIJIsl MHBA3UBHBIX MyTEH
BBEACHUS (T.€. TAaKUX TNyTel, Kak WHBEKUUH WJIH WMIUIAHTAIUS, MCKIFOYAROIINUX
TPAHCTIOPTUPOBKY wiu A y3uro uepes snuTennaibHblil 6apbep), BOOHBINA PACTBOP SBJISETCS
aNMPOTeHHBIM WJIM IO CYLIECTBY AanHMpPOreHHbIM. HamonHuTenn MoryT ObITh BBIOpaHBI,
Harpumep, st 00ecreueHusi OTCPOUYEHHOTO BBICBOOOKICHHUS ar€HTa WIIH JUISI CEJIEKTHBHOTO
HAlleJTMBAHUS Ha OAWMH WM OOJiee THIOB KJIETOK, TKaHeH miu opraHoB. PapmaneBTuuecKas
KOMITO3ULIUSI MOJKET HaXOAMTHCS B (POpME NO3MPOBAHHBIX €IUHMIL,, TAaKUX Kak TabJerTka,
KancyJsa (BKIIFOYasi BCKPbIBAEMYIO KaICyJly U JKEeJTaTHHOBYIO KaIlCylly), TpaHyJa, Tnopuinsar
IUIE  BOCCTAHOBJIEHHS], TOPOIIOK, pPAacTBOP, CHPOI, CYNIO3UTOPUH, HHBEKIUS U TOMY
nofnoOHoe. KoMmosuiust Takke MOKET HaXOAWUTBHCS B CUCTEME Uil YPECKOKHOM JTOCTABKH,
HampuMep, KOKHOM IuacTeipe. KoMmo3wmmsi Takke MOXKET HAaxXOIUTBCS B PaCTBOPE,

NoAXOAAIIEM AJIA MECTHOTO IMPUMEHEHN A, TAKOM KaK I'IA3HBIC KAIlJIH.

TepMI/IH «KCTEPECOU3OMEPBD> OTHOCHUTCHA K JHOOBIM OHAaHTHUOMEPAM, TUACTCPEOU3OMEPAM

WJIA TEOMETPUIECKUM H30MepaM coennHeHn popmysl (1), ecian OHU SABISIOTCS XUPATbHBIMU
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WIN coiepxar ofmHy wiu Oonee nBoiHBIX cBsizei. Ecmm coemmnenust ¢dopmynsl (I) u
POACTBEHHBIX (POPMYJI SIBISIOTCS XUPATBHBIMHU, OHH MOTYT CYIIECTBOBATh B PALEMHUYECKON
WIA B ONTHYECKH aKTHBHOH SHaHTHOMepHOU (opme. Cienyer MOHMMATh, YTO HACTOSINEE
n300peTeHne OXBaTBIBAET BCE CTEPEOXMMHUUECKHE H30MepHble (OpMBbL,  BKIHOYas
IMacTePEOMEpHbIE, SHAHTHOMEPHBIE U 3NMMEPHbIE (POPMBI, a TAKXKe d-M30MePbI U /-H30MepHI
u ux cmecu. MHOuBuAyanbHBIE CTEPEOU3OMEPHI COENWHEHHH MOXKHO CHHTE3UPOBATh W3
KOMMEPUYECKH AOCTYIHBIX HCXOIHBIX MAaTEpHAJIOB, COIEpPIKAIIUX XHUPAJbHbIE LIEHTPBI, WU
IyTEM CHHTE3a CMeCel SHAHTHOMEPHBIX MPOAYKTOB C MOCIEAYIOLUIUM pa3/eleHueM, TaKUM
KaK TIpeBpalleHne B CMECh [UACTEPEOM30MEPOB C MOCIEAYIOIUM pa3felieHueM WU
nepeKkpucTaIu3alye, Xxpomarorpadguueckue METOANKH, IPSMOE pasieieHHe YSHAHTHOMEPOB
Ha XHMPaJbHBIX XpOMAaTOrpauIeckux KOJOHKaX WM JIFOOOH APyroi MOAXOASALIMH CrocoO,
U3BECTHBIH B MJAaHHOW OONacTH TeXHUKHW. VICXOmHBIE COENUHEHUS C ONpeieeHHON
CTepPEOXUMHEH KOMMEpPYECKH JOCTYIIHBl WJIM MOTYT OBITh TOJIyYeHbI M pa3/iejeHbl NpU
IIOMOILIIM U3BECTHBIX B JAHHOH 00JIACTH TEXHUKH METOAMK. KpoMe Toro, CoenrHeH s COTIacHO
HACTOSIIEMY HW300PETEeHHI0 MOTYT CYINECTBOBATH B BHUIE TIE€OMETPHYECKUX H30MEPOB.
Hacrosiuee m3oOpereHue BKkIO4YaeT Bce wuc, Tpanc, cuH, aHtH, (E) (entgegen) u (Z)

(zusammen) U30MepBI, & TAKKE COOTBETCTBYIOLINE CMECH H30MEPOB.

CoenuHeHHsi COTJIACHO HACTOSIIEMY HM300PETEHHIO MOXKHO TPUMEHSTh B BHIE
OTIEJIbHOTO JIEKAPCTBEHHOTO CPEIACTBA WJIM B BHAE (apMaLEBTHUECKOW KOMITO3ULIMH, B
KOTOpPOH COEOMHEHHE CMEIIaHO C pa3jMYHbIMH (DAPMAKOJIOTHMYECKH MPUEMIIEMbIMU

MaTepHaJaMu.

CoenuHeHHss COTJIACHO HACTOSIIIEMY H300peTeHH0 OOBIYHO BBOIAT B (opme
q)apMaLIeBTPI"IeCKOfI KOMITO3UILINHN. TaKI/Ie KOMITO3ULIUU MOFYT 6bITb HOJ'IyLIeHbI C
HCTIOIb30BAHUEM TPOLIEAYP, XOPOIIO M3BECTHBIX B 00NACTH (papMalleBTHKU U COAEPIKAT IO
MEHBIIEH Mepe OHO COeIMHEHHE COTTIACHO HACTOSIIEMY H300peTeHnto. dapmalieBTHIeCKHe
KOMIIO3UI[HH COTJIACHO HACTOAIIEMY H300PETEHHIO COIEP KaT OMHO WK OoJiee COeMUHEHHIA
COTJIACHO HACTOSIIEMY HM300PETEHHMIO W OMUH Wik Ooyiee (papmMareBTHYECKH MPHEMIIEMbIX
HanoyHuTeeld. OObMHO  (hapMaleBTHUECKH TpUEMIIEMble  HATIOJHUTENU  SIBJISTFOTCS
ONOOPEHHBIMU PETYJIITOPHBIMH OpTraHAMHU HJIMA B IEJIOM CUUTAIOTCS O€30MaCHBIMH JIJIsI
HpI/IMeHeHI/Iﬂ IJIsT Y€JIOBCKA NN JKUBOTHBIX. cDapMaL[eBTI/ILICCKI/I HpI/IeMJ'IeMbIe HAIIOJIHUTCIIN
BKJIIOUAIOT, 0€3 OrpaHMYeHUs, HOCUTENH, pa30aBUTENH, CIOCOOCTBYIOIIHE CKOJBXKEHHIO

CPeACTBa M CMAa3bIBAIOINUE CPEACTBA, KOHCEPBAHTHL, Oy(epHbIE areHThl, XeIaTUPYIOINe
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ArCHTbI, TMOJIUMEPDBI, IKCIUPYHOIIHUE Aarc¢HTbL, YBCIUYUBAKOIIHNE BA3KOCTH Ar€¢HTBI U

PacTBOPUTEIIH.

CDapMaueBTI/IquKy}o KOMIIO3UIIUIO MOKHO BBOJHWTH MEPOPAJIbHBIM, MAPCHTCPAJIbHBIM
HUJIN UHTAJIAIUOHHBbIM MYTAMH. HpI/IMepr MapeHTCPAJIbHOIO BBCACHUS BKIIFOYAOT BBCACHUC

nyTeéM UHBECKLUHU, MOAKOXHBIM, YPECCIIN3UCTBIM, HAa3aJIbHBIM U JICTOUYHBIM IYTAMU BBEICHU.

IIpumepr! MOAXONAIIMX HOCHUTENEH BKIIOYAIOT, O€3 OrpaHHuYEeHHs], BOJIY, COJIEBbIE
pPacTBOpPBI, CIIUPTHI, MOJIUITUICHIVIUKOIHN, apaxUCOBOE MAacCjo, OJIMBKOBOE MAclo, XKEJNaTuH,
JIAKTO3Y, CyJIb(aT KaJIbLUs, caxapo3y, JeKCTPUH, kKapOOHAT MarHus, caxap, aMiuiIo3y, creapar
MAarHus, TaJibK, JKEJATUH, arap, MNeKTHH, KaMe[b aKalHH, CTEApUHOBYIO KHUCIJOTY, MPOCTbIE
3¢Upbl HU3LIMX AJKWJIOB U LIEJJIOJIO3bl, KPEMHHEBYIO KHCIOTY, KUPHbIE KHUCJIOTHI, aMHHbI
JKUPHBIX KHCJIOT, MOHOIJIMLEPHUAbl U IUTTHLEPUIBbl KUPHBIX KHUCIOT, CJIOXKHBIE 3(UpHI
JKUPHBIX KMCJIOT U MOJUOKCUITUJICHA.

dapmanieBTHYECKHE KOMIIO3MIMM MOTYT TakKe COJAepXkaTh OOWH Wi Oosee
(apMaLeBTHUECKH TPUEMJIEMBIX BCIOMOTATENbHBIX AareHTOB, CMA4HMBAIOLIUX AareHTOB,
CYCIEHAMPYIOIIUX  areHTOB,  KOHCEPBHPYIOIIMX  areHToB,  Oy(epHBIX  areHTOB,
NOACTACTUTENeH, BKYCOAPOMATHYECKHX AareHTOB, KpacuTeled WM JIIOOYI KOMOMHALMIO

BBIIICYKA3aHHBIX aIr€HTOB.

dapmMaleBTUYECKHE KOMIIO3UIIMK MOTYT MMETh TPAaIULMOHHYK (HopMy, Hampumep,
TabJIETOK, KaICyJl, paCTBOPOB, CYCIEH3UH, UHBEIUPYEMbIX MPOAYKTOB MJIU MPOAYKTOB IS
MeCTHOro npuMeHeHus. Kpome Toro, papmMarieBTuuecKasi KOMIO3HIINS COTJIACHO HACTOSIIIEMY
U300pETEHUIO MOKET OBITh M3TOTOBJIEHA C BO3MOXKHOCTBIO 00€CIIeYeHHUS JKeTaeMOro mpoduIs

BBICBOOOKICHUS.

BBenenne coennHEHHI COTJIAaCHO HACTOSIIEMY H300PETEHHIO B YHCTOM BHJIE WJIH B
COOTBETCTBYIOIEH  (hapMaleBTUYECKOW  KOMITO3UIUM  MOXKHO  OCYIIECTBISITH  C
UCTIOJIB30BAHUEM JIFOOOTO M3 MPUHATHIX MyTel BBeACHUS (HapMaLeBTUUYECKUX KOMITO3ULIHIA.
ITyTe BBENEHUS MOKET MPENCTABISTH COOOM 000K myTh, oOecnednBarOInid 3G PEKTUBHYIO
TPAHCIIOPTHPOBKY AKTUBHOIO COEOMHEHHUS COIMJIACHO HACTOSIIEMY H300pPETeHUIO B
NOIXOALIEee WIN JkeJaeMoe MecTo neiictus. [logxonsimue myTu BBEACHUS BKIIOUAIOT, 0e3
OTPAaHUYEHUs, TEpPOpaIbHOE, Ha3aJIbHOE, TPAHCOYKKAJIbHOE, KOXHOE, BHYTPHUKOKHOE,
YPECKOXKHOE, MapeHTEPAIBHOE, pEKTaJbHOE, MOJIKOXKHOE, BHYTPUBEHHOE,

BHYTPUYPETPAIBHOE, BHYTPUMBILIEYHOE UJIA MECTHOE.
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Teepable mepopajbHbIe COCTaBbl BKJIIOYAIOT, 0€3 OrpaHUYeHus, TaOJETKH, KarCyJibl
(MATKUH WM TBEPABIA JKENaTHH), Apaxke (Comepskallne aKkTHBHBI WHIPENUEeHT B (opme

MOPOLIKA WJIH TPaHyJI), TACTUIIKH U JIEACHLIBL.

>KI/II[KI/IG COCTaBbl BKJIKOYAIOT, 0e3 OrpaHu4€HUs1, CUPOIIbI, SMYJIbCUU U CTCPUJIIBHBIC

JKUAKOCTHU AJIsA PIH”bGKLIPIfI, TAKHE KaK CYCIICH3UH WIIN PACTBOPLI.

MecTHble 103MpOBaHHbIE (OPMBI COCAMHEHUIH BKIIOYAIOT Mas3H, MAcThl, KPEMBI,
JIOCbOHBI, TIOPOILUKH, PACTBOPHI, [VIa3HbIE WX YIIHbIE KAIUIU, IPONUTAHHBIE MOBSA3KU, U MOTYT
COZepKaTh COOTBETCTBYIOLIME TPAJULMOHHBIE JOOaBKM, Takue KaK KOHCEPBAHTBI,

PaCcTBOPUTECIIN IJIA COI[GfICTBPIH IMPOHUKHOBECHUIO JICKAPCTBECHHOI'O CPEACTBA.

(DapMaI_IeBTI/ILIeCKI/Ie KOMIIO3ULIMH COIJIACHO HACTOALICMY I/I306peTeHI/IPO MOTYT OBITh

MOJIy4Y€HBI IPHU MTOMOIIN TPAAULIUOHHBIX METOAUK, U3BECTHBIX B JINTCPATYPC.

INonxonsmue 103bl COENMHEHUH JUIA NMPUMEHEHUs Uil JIe4eHus1 3a00NeBaHuil uiam
HAapyLIEHUH COIJacHO HACTOALIEMY ONHCAHUIO MOXKET ONpENeNuTh CHeLUaJuCT B
COOTBETCTBYIOLIEH O0JAaCTH TeXHUKH. TepameBTHYecKHe 03Bl B OOINEM ONpEneNsioT Ha
OCHOBAaHHMH HCIIBITAHUI BapbUPYIOLIMXCS 03 HA JIIOJSX, HA OCHOBAHHHM IIPEBAPUTEIBHBIX
JaHHBIX, MMOJYYEHHBIX B HCCJIEOBAHUSIX HA YKUBOTHBIX. Jl03bI JOJKHBI OBITH JOCTATOYHBIMU
IUISL TIOJIYYEHUs! JKeNaeMON TepareBTHYEeCKON MOJb3bl 0€3 BO3HHUKHOBEHHS HEXKEJIaTeIbHbBIX
nobouyHbix 3¢pdexroB. IlyTh BBemeHus, NO3UPOBaHHbIE (GOPMBI U  MOAXOIALINE
(bapMarieBTHUECKHE HAMOJHUTENN TaAKKE MOTYT MPUMEHSTh U PEryJIUPOBATh CIEIHATUCTDI B
IOaHHOH 00JacTh TeXHUKHU. Bee m3MeHeHns: 1 MOIU(pUKALIUN CYUTAIOTCS BXOISALINMHU B 00bEM
HACTOSIIIETO N300PETEHMSI.

CornacHO OJHOMY M3 BapHAHTOB pEANH3ALUN COEAMHEHUs COTJIACHO HACTOAIIEMY
N300pETEHUIO MOTYT TaKXK€e COAEPIKATh OTIMYHBIE OT IIPUPOIHBIX COOTHOIIEHHS H30TOTIOB IS
OJIHOTO MK OOJiee aTOMOB, COCTABILSIIOINUX yKa3aHHble coequHeHust. Hanpumep, HacTosimee
n300peTeHNe TaKKe OXBAThIBAET BAPHUAHTBI C WM30TONMHOW METKOW, KOTOPbIE HIEHTHYHBI
NPUBEACHHBIM BapUAHTaM PEATU3aLNH, 32 UCKIIFOUEHHEM TOTO, YTO OJIMH MU 0OJIee aTOMOB B
COEAMHEHUH 3aMEHEHbl aTOMaMH, aTOMHAs Macca WJIM MaCCOBOE YHCIIO KOTOPBIX OTIMYAETCS
OT npeoOafaroiel aTOMHOM MacChl MJIM MACCOBOTO YHCJIA JUIsl YKa3aHHOTO aTOMA B IIPUPOJE.
Bce m3otomnsr 1100010 M3 yKa3aHHBIX aTOMOB WJIHM 3JIEMEHTOB BXOIST B OOBEM COEIMHEHUI
COIJIACHO HACTOALIEMY H300pETEHHIO W MPHMEHEHHWH YKa3aHHBIX CoenuHeHHH. [Ipumepsl
U30TOMNOB, KOTOPBIE MOIYT OBbITh BKJIIOYEHBl B COEIWHEHHs] COTJIACHO HACTOSIIEMY

n300peTEeHNI0, BKIIIOYAIOT M30TOIBI BOAOPOA, YIJIepoa, a30Ta, kuciopona, Gocdopa, cepsl,
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¢ropa, xnopa u nona, Takue kak “H («D»), *H, 'C, BC, 1“C, BN, PN, 1°0, 170, ¥0, 3?P, P,
338, BF, 35Cl, %I u 1. CoenuHeHus COrnacHO HACTOSIIEMY H300DETEHUIO C H30TOMHOMN
METKOH MOTYT B II€JIOM OBITh MOIy4eHbI IIPH MOMOIIH METONHK, aHAIOTHYHBIX TTOKA3aHHBIM
HA cXeMax W/WIM B IPHUMepax HIDKe, IMyTeM 3aMeHbl PeareHTa 0e3 H30TOMHONW MeTKH

PEareHTOM C U30TOMHON METKOM.

Crenyromue COKpalieHus UMEI0T cienyrouine onpeaenerns: BBrs - pudpomun 6opa;
XM — nuxnopmeraH, [IMA — numerunaneramun, JIMCO — numeruncynsdokcun;, DIPEA -
N,N-nuuzonponunstunamut;, DPPA- nupennnpochopunazun; EDCI unmu EDC HCI - 1-3T1n-
3-(3-pumernnamuHonponui)kapboauumuaa ruppoxyaopun; NaHCO; — 6uxkapboHat HaTpus;
EtOH - stanon;, Etl — stunuonun;, nuokcan. HCl; — xyiopoBonopoaHast KHCIOTa B THOKCAHE,
NaSOs — cynedar Hatpus; NaHMDS — Ouc(tpumeruncunn)amun Hatpus, NaxCOs —
kapOboHat Hatpus; Na»S;0s-tmocynbdar natpus; H»O — Boma; ym — ymupeHHbld; A—
anrctpeMm, °C — rpaayc Llenmbcus; xkoHu. — koHuentpuposanHbii; CHCl3 — xmopodopw;
CDCls//xnopodopm-d — nefitepupoBannbiii  xjopodopm; JIMCO-ds- neiirepupoBaHHbI
mumeruicynspokcun; CHyCly - IXM — auxnopmetan; JJM®PA- N, N- numerundopmamun;
Et;0 — npocToii Au3TunoBBIi 3¢up; I - rpamMm; 4 — 1ac; HOBT- runpokuctensorpuason; 'H-
nporoH; HCl- xnoposonoponnas kucnora; I'ny - repu; MIIC — nzonponuiosslii cnupt; J —
koHCTaHTa B3aumozaencTsus, JKX-MC — skuakocTHasi XxpoMaTorpagusi — Macc-CreKTPOCKOIIHS;
LiCl — xnopun murust; LIOH — rugpokcun nmutusi; HATU-1-[0uc(muMeTniaMiuHO )METUIIEH |-
1H-1,2,3-Tpuazono[4,5-bnupununus-3-okcuaa rekcadropdocdar; BOXX -
BbICOKOX()(EeKTUBHAS KUIAKOCTHAsE Xpomartorpadus; xupanbHas BIXX - xupanbHas
BbICOKO3 () eKTUBHAS JKUAKOCTHAst XpomaTtorpadus; MeOH — meranon; M — monsipHslit, Ml 1t
— Merarepn (yacrora); MC — Macc-CeKTPOCKOTHS, MMOJIb - MAJUTUMOJIb;, MJI - MUAJUTHIIATD;
MHUH — MUHYTa, MOJIb — MOJIb; M- MOJIEKYJIAPHBIN MOH, M/Z-OTHOIIEHHE MACChI K 3apsay; N -
HOpMaJIbHOCTD, SIMP — sinepHblii MarauTHBINA pe3oHanc; NMM — N-merunmopdonun; EzN
wi TEA — tpusTunamus, ppm — muwntnoHHble nonu; KT/KT — koMHaTHas Temneparypa; ¢ —
CHHIJIET, 1 — NyOJeT, T — TPUILIET, KB — KBAPTET; M — MYJIBTUILIET; 111 — OyOseT ny0neros; T/
— TpuIuieT 1y0JIeToB; KB — KBapTeT nyOaeToB; nua — Ayoier nyoneToB 1y0ieToB; 1T — Ayoiet
TPUILIETOB, IAT — nyOset nyoeros Tpurieros; 1 — nenreT, TBTU - O-(6ensorpuazon-1-un)-
N,N,N',N'-rerpamerunyponus terpadgropdopat; TCX — Tonkocnoiinas xpomatorpadus;, TT' @
— Ttetparunpodypas; % - NPOLEHT, MKM - MHKPOMETP, MKJ - MHKPOJHUTP, MKMOJb -

MHUKPOMOJIb, O - IeNbTa; 0e3B. — OE3BOAHBIN; U + - palleMUYECKasi CMECh.

OO0wmue MeToABI MOJYUYECHHS:
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Cnenyromee  oOmee  pPyKOBOACTBO  INPUMEHMMO KO  BCeM  ONHCAHHBIM
SKCIIEPUMEHTAIBHBIM MeTOAWKaM. Ecin He yka3aHO HMHOE, SKCIEPUMEHTHI MPOBOAMIIHN B
arMoc(epe MOJOKUTETPHOTO NaBJIEHHs a30Ta, yKa3aHHAs TeMIepaTypa MpeacTaBiseT coboil
BHEIIHIOI TeMIepaTtypy (T.e. Temmeparypy MacisHoW OaHm). PeareHTbl U pacTBOpUTENH,
NOJIy4eHHBbIE OT MOCTABIIUKOB, NMPUMEHSUIN KaK €CTb O€3 OMOJIHUTEIbHON CYLIKH HWIIH
OYUCTKH. MOJSIPHOCTH, YKa3aHHbIE IJii PAacTBOPOB pEAreHTOB, NPHONM3UTEIBHBI M HE
NPOBEPEHBI MPEIBAPUTENBHBIM TUTPOBAHUEM CTaHAAPTOM. Bce peakunu nepemenmuBaiy npu
MOMOIIM SKOPSI MAarHUTHOHN Memmanku. OXJakaeHne 10 MUHYCOBBIX TEMIIEPATyp MPOBOIUIN
alleTOHOM/CYXMM JIbJAOM WM Jbaom/conbro. Cynbpar MarHuss u Cyiab(ar HaTpus
UCTIONIB30BAIM ISl CYIIKM PAaCTBOPHUTENs MOCIE PEaKLUM, B3aUMO3aMEHseMO. YalieHue
pacTBOopuTeNell NpU TOHMKEHHOM JaBJI€HWH WJIM B BaKyyMeé WIM KOHLEHTPHUPOBAHHE

PEaKIMOHHOI CMeCH O3HAuYasio OTTOHKY PACTBOPUTEJNIEH Ha POTALIMOHHOM HUCTIAPHTEE.

CoenuHeHMs1 COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKHO TOJIYYHTb HPH MTOMOIIH
Croco00B XUMHYECKOTO CHHTE3a, MPUMEPhl KOTOPBIX MPUBEIEHBI B HACTOSIIIEM HOKYMEHTE.
IToHATHO, YTO MOPSIIOK CTaaAuil B CHOCOOaX MOXKET BapPbUPOBATHCS, HYTO KOHKPETHBIE
yKa3aHHbIE PEAreHThbl, PACTBOPUTENH U YCIIOBUS PEAKLIUU MOTYT ObITh 3aMEHEHBI IPYTUMH, U
YTO ysI3BHMbIE (PparMeHThl MOTYT MO HEOOXOAMMOCTH OBbITh 3AIMUINEHBI, a 3aTeM 3alIUTa

MOJKET OBITh yIaJieHa.

KoHkpeTHbIii cOCO0 CHHTE3a COCOMHEHUH COTJIACHO HACTOSILIEMY H300PETEHUIO

HOI[pO6HO OImMCaH B SKCIICPUMEHTAJIbHOM pa3aciic.

Hacrosimee mn3oOperenne Oyner NPOMIUTFOCTPHPOBAHO HECKOJBKHUMHU IPHMEpPaMH,
KOTOpblE HE JOJUKHBI PACCMAaTPHUBATBCS KaK OrPAaHUYMBAKOLIMNE OOBEM HACTOSIIErO

n300peTeHust.

Hacrosimee wu3o0pereHne OTHOCHTCS K HOBBIM 3aMEIIEHHBIM AJIKMHUJICHOBBIM
npou3BoaHbIM Gopmynbl (I), moAXomSIIMM B KadecTBe MPOTUBOPAKOBBIX AareHTOB, U K
(bapMaleBTHUECKUM KOMITO3UIHMSIM, KOTOPBIE MOJKHO IPHMEHSATh B CIIOCOOAaX COTJIACHO
HACTOSIIEMY H300PETeHHMIO JUIsI JIEYCHUS WM TPEeNOTBPAIlEHHs TNpoJ(epaTHBHBIX

3a0051eBaHNI U COCTOSIHUM, BKITFOYAst PA3JINYHbBIE THUIIBI JTUM(POM.

Kaxxnplii BapMaHT peaju3alil TPEACTABICH C LEJIbI0 OOBSICHEHHUS HACTOSIIETO
u300peTeHus, a He C ILEeNbl0 OrPaHWYEHHUs] HacTosmero wu3o0pereHns. PakTUYECKH,
CHELUANCTBl B TAHHOW OOJIACTH TEXHUKHU MOHMYT, YTO MOTYT OBITh CHENaHbl Pa3JIMYHbIC

MOIU(pUKALINN 1 U3MEHEHHUs], KAaCAIOLINECs COeTMHEHUH, KOMITO3ULIMA M CIIOCOOOB COTJIACHO
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HACTOSIEMY H300pPETEHUIO, HE BBIXOIAS 3a pPaMKH OObe€Ma M CYLIHOCTH HACTOSINEro
uzobperenusi. Hampumep, mpu3HAK, MPOAEMOHCTPUPOBAHHBIA WJIM OMHCAHHBIA KaK 4YacTh
OJHOTO BAapUaHTa peaju3aluy, MOKHO NPUMEHHUTb K JPYrOMYy BapHUaHTy peaau3aluud C
MOJIy4€HUEM B PE3yJbTaTe JOMOJHUTENIBHOIO BapuaHTa peannsauuu. [Ipennonaraercs, Takum
o0pa3oM, 4TO HacTosiiee M300peTeHHe BKIIFOYAET Takue MONU(MUKAIMH U U3MEHEHHUS U UX
SKBUBAJIEHTHL Jlpyrue oOBbEeKThI, MPU3HAKU U ACMEKThl HACTOSIIETO H300PETeHUsT PACKPBITHI
WIN TPEACTaBIeHbl B sBHOH (opme B cienyroomeM noapoOHoM ommcanuu. CpenHemy
CHEeUAJINCTy B JaHHOW OOJACTH TEXHUKM TIOHATHO, YTO HACTosIee OOCYKIeHHE
MpenCTaBsieT COOOM OMHMCaHWe TPUMEPOB BAPUAHTOB peaNu3aldd M HE JOJDKHO

paccMaTpuBaThHCS Kak OrpaHUYeHue 0ojiee MUPOKUX aCIIeKTOB HACTOSLIETO H300PETeHHSI.

OKCIIEPUMEHTAJIbBHASA YACTb

Ecnu He yka3aHO MHOe, BbIIEJIEHHE BKIIOYAET PACIpe/ieleHne PEaKLUOHHOH CMecH
MEKly OPraHU4eCKON M BOAHOMW (ha3aMu, pa3zieseHue CIOEB U BBICYIMBAHUE OPTaHHYECKOTO
ciost Hax Oe3BOAHBIM CyJib(aroM HaTpusi, GUIBTPOBAHWE M BBINAPHBAHHE PACTBOPHUTEIS.
Ouncrka, eciM He YKa3aHO MHOE, BKIIFOUAET OUUCTKY IPH MMOMOIIM METOANK XpoMaTorpaduu
Ha cuiukareje, B OOIIEM C MHCIIOJIb30BAHMEM CMECH OSTHJIALETATa/TIeTpojedHoro s¢upa

MOJX OZIALIEH MOJISIPHOCTH B KAUECTBE MOIBUKHOMN (pasbl.

AHanu3 COeIMHEHHWI COTJIACHO HACTOSIIIEeMYy HM300pETEeHHUI0, €CJIM He YKa3aHO WHOE,
MPOBOIWIIMA TIPH TMOMOLIM OOIIMX CIOCOOOB, XOPOLIO M3BECTHBIX CIELMATUCTAM B JaHHOU
oOnacti TeXxHUKHU. XOTs HACTOsIIIee M300pETEeHHe OMUCAHO CO CChUIKAMHU HA OTpEeIeHHbIE
NPEATIOYTUTENIbHBIC BAPUAHTBI PEATM3AIMY, IPYTHe BAPHAHTHI Peai3alii OyayT MOHSATHBI
CHELHUATHNCTY B JAHHOHM O0JIACTH TEXHUKHU MPH PACCMOTPEHUH HACTOSIIEro onucanus. Huke
Hacrosimee n3odpereHue OyeT OMMCAHO MPHU MOMOINU CIEIYIOLINX MPUMEPOB, B KOTOPBIX

noApOOHO OMKCaH aHAJTU3 COSMHEHHI COrJIACHO HACTOSIIEMY H300PETEHHIO.

CrienanucT B JaHHOH O0JIACTH TEXHUKU MOWMET, YTO MHOKECTBO MOIU(UKALIUN, KaK
MaTepPUaJIOB, TaK U CIOCOOOB, MOXKHO MPAKTUYECKH PEAIU30BATh, HE BBIXOIS 32 PAMKH 00beMa
HACTOAIIEro m300peTeHus. HekoTopble NPOMEKYTOYHBbIE COEAMHEHHs] TEPEHOCHIH Ha
clenywomyr craguio nmo pesynbratamM  TCX, 0e3 JOMOJHUTEIBHOTO OIpenesieHHs

XapaKTECPUCTUK, €CJIN HE YKAa3aHO UHOC.

MC (macc-criekTpaibHble) JaHHbIE, YKa3aHHbIE B MPUMEPaX, MOJY4YEHbI PH MOMOLIH
o0opynoBaHus - API 2000 LC/MS/MS/Triplequad, Agilent
Technologies/LC/MS/DVL/Singlequad; Shimadzu LCMS-2020/Singlequad.
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Hanneie SAIMP, ykazaHHbIE B IPUMepax, MOIyYeHbl Ipu oMoy obopynosanus — 1 H-

SIMP: Varian 400 MI'u u Varian 300 MTI'w.

B2XKX B mpeacTaBieHHBIX MPUMePax OCYLIECTBISUIA MPU MOMOLIH 00OPYAOBaHUS —
AgilentTechnologies 1200 Series; AgilentTechnologies 1100 Series; Shimadzu(UFLC)
Prominance; Shimadzu Nexera-UHPLC.

OuucTKy coeuHeHuit mposoaumu npu nomoimu CombiFlash®, ecu He ykazano unoe.
IIpomesxxkyTouHoe coeanHenue 1: apuiarajoreHuabl

Crnenyromue coenuHeHUss OOBIMHO SIBISIFOTCS KOMMEPYECKH AOCTYIMHBIMU MJIM MOTYT
OBITH MOJTY4YEHBI ITPH TOMOLIY XOPOLIO U3BECTHBIX CIELHATUCTAM B JAHHOM 00J1aCTH TEXHUKU
Meronuk. [lnd CHHTe3a COEJUHEHMI COIJIACHO HACTOSIIEMY W300peTeHHI0 W/MIM UX

MMPOMEKYTOYHBIX COBI[I/IHGHI/Iﬁ MPUMEHAIIN CJIIEAYIOIINUE MTPOAYKTBI.

IIpomexyTounoe coennnenue | CrTpykrypa HIONNAK
Ci |
la D/ 1,2-nuxnop-4-uondeH3on
of
Cl |
1b j@/ 2-xy10p-1-dprop-4-nondeHson
F
Cl |
Ic D/ 2-x70p-4-uoa-1-(tpudropmeri)OeH301
Fs;C
Cl |
1d :©/ 2-x0p-4-uoa-1-metundeH3o0m
H,C
Cl Br
le :©/ 4-6pom-2-xiop-1-dpropdenzomn
F
|
~
1f \_s 2-xJ10p-5-noaTuodeH
cl
1g cl Br
Kj/ 1-(6en3mnokcu)-4-6pom-2-x 1opOeH301
Ph" 0
Cl Br
1h Ph K)/ 4-6pom-2-x10p-1-peHokcudeH3 o
o)
H,N Br
li 5-6pom-2-xnopa
CI:©/ POM-2-XJIOPaHUJIUH
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IIpomexyTouHoe coenunenne | CTpykTypa HIOIMAK

Cl
1 /©/ o 1-6pom-2,4-muxopOeHson
Cl

FsC |
1k D/ 4-von-2-(TpudTopmMeTi)OeH3OHUTPHIT

|
11 2-nonHadranuH
|
1m 1-nonnadranuH
Br
In \o 2-6poM-6-MeTOKCHHAPTATTH
|
lo Nf;©/ S-uon-1H-unnason
H

N=
Ip ’Nb/' 4-uon-1-metun-1H-unnaszon

lq

2-6pom-1-x50p-4-nondeHson

IIpome:xxyTouHoe coennHeHue-1r: 4-6pom-1-x10p-2-(1-MeTHIUHKIONIPOTIIII )-0€ H30J1

Cl
Br- : ;<|

Cragus-1: 5-6pom-2-xjiop-N-meTokcu-N-meTH10e H3aMuQ

IIpn nepememmBaHMM K pacTBOpy S-Opom-2-xyopOensoiinoii kuciorel (11,0 T,
46,72 mmonb) B JIM®A (75 mn) nobasmsuin N,O-TUMETUNTUAPOKCHIIAMHHA THAPOXJIOPU
(5,46 1, 56,07 mmonb), HATU (26,6 T, 84,10 mmonb) u DIPEA (18,1 r, 140,16 mmosb) pu KT
u nepememuBanu 16 4 npu KT. Ilocne oxkoH4aHus peakliuy NOJy4eHHYI0 CMECh BbUIMBAIIU B
JEISTHYIO BOAY; TBEPIOE BEIECTBO OT(HUIBTPOBBIBAIN U OUUIIAIHN HA CHIIMKATeJIEBOI KOJIOHKE
combiflash® (rexcan/EtOAc=90/10), monyuas nenesoe coemunenue (11,0 T, 82 %). IKXMC:
m/z=277,5 [M]+.

Craans-2: 1-(5-6pom-2-xyiopdenun)ITan-1-on

IIpn mepememnBaHUM K pacTBopy S-Opom-2-xiop-N-merokcu-N-meTuinOeH3amuna
(Cramus-1) (11,0 1, 39,49 mmonp) B TT® (100 mi) nobasnsinn merunmarauiiopomun (3,0 M B

TT'®) (19,7 mn, 59,24 mmonsb) nipu 0 °C B uHepTHOH aTMOchepe u nepememuBaiu 16 4 npu
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KT. ITocne oxonuanus peakiun cmech 3anmuBaiu 1IN HCl u skcTparupoBanu IU3THIOBBIM
spupom. Crnoli 3¢upa BHICYIIMBANM, KOHLEHTPHPOBAIM W OUYMINATN HA CHIIMKAreJeBOH
xononke combiflash® (rexcan/EtOAc=95/5), monygast nenesoe coenunenne (7,0 T, 76,0 %).
KXMC: m/z = He noHu3upoBaH. [loNydeHHBbII MPONYKT HMCIONB30BAIM Ha CIEAYIOLIEH

cranuy 0e3 NOMOJHUTEILHON OYUCTKH.

Craans-3: 4-6pom-1-xy0p-2-(npon-1-eH-2-uj)deH3o

IIpn nepememuBaHuM K pacTBopy Metunrpudenundpochonus Opomuma (26,8,
75,10 mmonp) B TI'® (50 mu) nmoGamstmiu H-Oytwmuruii (2,0 M B rekcane) (37,5 m,
75,10 mmonp) mipu 0 °C. PeakiioHHyro cmech nepemMernnsaiy B TeueHue S muH npu 0 °C u
nobasysun  1-(5-6pom-2-xnopdennn)-sran-1-on (Cragus-2) (7,0 r, 30,04 mmons) B TI'®
(50 mi) mpu 0 °C u nepememnBanu B TeueHue 16 1 npu KT. Tlocne okoHuaHus peakiuu cMech
samuBain IN HCI u skctparupoBamu nusTiiioBbiM 3¢upom. Croit s¢upa BbICYIIUBAIN U
KOHIIEHTPUPOBAIM, IIOJIydasi HEOYMIIeHHOe coeAauHeHue. HeouuineHHoe coenuHeHue
OUMINAIM HA CHIIMKATeJeBoi konoHke combiflash® (rexcan/EtOAc=95/5), monydas nenesoe
coenunenue (5,0 r, 71,42 %). IToay4yeHHOE COeNMHEHHE HCTIONB30BAIN Ha CIEAYIOIIEH CTaIuu

oe3 JIOTIOJIHUTEJIbHONH OYHCTKHU.

Crapus-4: 4-6pom-1-xJ10p-2-(1-Me THIUHKJIOTI PO )0 €H30.1

ITpu nepemermnBanmnu pacteop ausTwinuHKa (1,0 M B rekcane) (43,2 mi1, 43,2 MMOJIB)
B JIXM (25 mu) mennenno nobasisiu k pactsopy TOVYK (4,9 1, 43,2 mmons) B IXM (15 mu)
npu 0 °C u nepemermmBanu B Teuenne 20 mun npu 0 °C. JlobaBisiin K peakKLIMOHHOW CMeCH
pacteop mumoamerana (11,5 r, 43,2 mmoinb) B JIXM (30 i) mpu O °C u mepemernnBaiu B
teuenue 20 muH npu 0 °C. J{oOaBisin K peakUHOHHOW cMecHu pacTBop 4-Opom-1-xiyop-2-
(mpomi-1-en-2-un)oenzona (Cragus-3) (2,0r, 8,65 mmons) B JAXM (30wmi) mpu KT u
nepememuBaiy B rederne 16 4 npu KT. 3aTem peakioHHYIO cMeCh pa30aBIisiiu IEHTAHOM U
npombBaiu 1N HCI, HaceimmenHpiM pactBopoMm NaHCOs u pactBopom conu. OpraHudecKuii
CJIOM BBICYIIMBAJIM M KOHLIEHTPUPOBAJIM, Tojydas wLeneBoe coexuHeHune (2,0r, 94,3 %).

KXMC: m/z = He noHU3UpOBaH.

[Ipome:xxyTouHoe coennnerHue-1s: 4-6pom-2-xaop-N,N-q1u3THIAHHINH
Cl Br
/\Nj@/
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IIpn nepememmBannu K pactBopy 4-Opom-2-xyopanmnmHa (1,8 T, 8,82 Mmonb) B
cyxom TT'® (20 mu) mobasmsiim NaHMDS (11,5 mn, 69,68 mmonb), a 3atem Etl (0,9 mu,
2,95 mmonb) mpu KT. Peakumonnyro cmech nepememuBanmu npu KT B Teuenwe 1 u.
Peakimonnyro cmech 3amuBaiu BonHbIM pactBopoM NHiCl u skcrparmpoBamu EtOAc
(2X50 mu), BeicymmBanu Han NaxSOs M KOHLEHTPHPOBAIU NPU MOHIKEHHOM JaBJICHHH,

nonyuast nenesoe coenunenne (1,5 r, 75 %), IXMC: m/z = 264,0[M+2]".

IIpomexyTounoe coeanHenue-1t: S-6pom-2-xa0p-N,N-AH3THIAHUIHUH
Cl
IleneBoe coenuHeHUEe TOAy4aaHd, KakKk ONHCAHO B METOAUKE IOJy4YeHHUs

[TpomesxyTo4uHOro coenrnenus-1s. Boixoa: 76 %, IXMC: m/z = 262,2 [M+H]".

IIpomexyTouHoe coeaumHenue-lu: 1-xaop-4-uoa-S-merokcu-2-(1-MeTHILHMKIONPONILI)-
0eH3oa

Craauns-1: 4-xa0p-2-mMeToKCcH-5-(1-Me THIHKIONPONII)AHUJIHH

L[eneBoe MPOMEKYTOYHOE COCAMHECHHUEC CUHTC3HUPOBAJIM, KaK YKa3aHO B MECTOAHKE B

naterre US20140288045 A1 u ncnonb30Balid Ha CIeNyIOIIEH CTaaum.

Craagus-2: 1-xaop-4-uoa-S-meroxcu-2-(1-Me THIHKJIONPONHI )0 eH3 01

IIpn nepememuBaHUM K pPacTBOpPY 4-XJIOp-2-METOKCH-S-(1-METUIILMKIOTPOIINI)-
anmuHa (0,8 1, 3,97 mmons) B konu. HCI (3,8 mur) u Boze (3,8 mur) nobasssimu pactsop NaNO»
(0,3 1, 4,53 mmonb) B Boze nipu -5 °C. Ilocne nepememnBanus B TeueHne 15 MuH no0aBism
pactBop noxuna kanus (1,2 r, 7,55 mmons). Peakunonnyro cmech nepemernnsanu npu KT B
teueHue 30 muH. Peakunonnyro cmech skctparupoBaid EtOAc (2X50 mit), BEICYIIMBAIH HAN
Na;SQs, KOHIEHTPUPOBATM U OUYMINATH HA CHIMKareneBoil Komonke combiflash®
(rexcan/sTunanerat =95/5), nony4as uenesoe coenunenue (0,8, 74 %), KXMC: m/z =

264,0[M+2]".

IIpomexyTounoe coeguHenue-lv: 1-xjiop-4-uoa-2-merokcH-5S-(1-MeTHILUKIONPONNII)-
0eH30.1
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BrieykaszaHHOE MPOMEXKYTOYHOE COEAMHEHNE MOIyYalii [0 CYLIECTBY MPU MOMOLIU
cniocoba, ommcanHoro B US2014/288045A1, u cragum 2 mpHu CHHTE3€ NPOMEKYTOYHOTO
COeUHEHHUA-1u C COOTBETCTBYIOLIMM M3MEHEHHEM pEareHTOB, KOJHWYECTB pEareHTOB,
pacTBopuresiel u ycnoBuil peakuuu. Beixoa: =59 %; dKXMC: ner nonuzauuu. [lepenasanu

Ha CIEAYIOLYIO CTAIUIO.

Cnenyromue coeqrHeHHs: OOBIYHO SIBJISIOTCSI KOMMEPUYECKH AOCTYIHBIMU MJIH MOTYT
OBbITh TIOJTy4YEeHbI IPU MTOMOLIH XOPOLIO U3BECTHBIX CHELUATNCTAM B TAHHOH 00NaCTH TEXHUKU
MeTtoauK. JInsl CHHTE3a COEJUHEHHUH COTJIACHO HACTOAIIEMY M300PeTeHHI0 H/Min

IMPOMEKYTOYHBIX COeIMHEeHU I NMPUMEHAIIN CJIIEAYOIINUE MTPOAYKTBI.

IIpomexyTouHnoe
CTpykTypa HNIOITAK
COeIMHEHHE
2 byT-3-un-2- +
a /NHZ yT-3-uH-2-aMuH (%)

2b 4)( NH, 2-mMeTunoyT-3-uH-2-aMHH

2c neHT-1-uH-3-aMuH (%)
4 NH>

o 4-meTunneHT-1-uH-3-aMuH
P al *)

Crnenyromue coenuHeHHst OOBIYHO SIBJSIFOTCS KOMMEPYECKU AOCTYITHBIMU HJIH MOTYT
OBITH MOJTy4EeHBI TP TOMOIIY XOPOLIO U3BECTHBIX CIELHATUCTAM B JAHHOH 00JIaCTH TEXHUKU
meronuk. Jlnsg CUHTE3a COEOUHEHWH COTJIACHO HACTOSIIEMY H300pETeHHMI0 W/WJH

MPOMEKYTOUHBIX COGI[I/IHGHI/II\/'I NPUMEHSAIIN CICAYOLNUE MMPOAYKTDBI.

IIpomexxyTouHoe
CrpykTypa HIOMAK
COeJHHEeHHe
; )\ Tper-OyTun-0yT-3-uH-2-
a
o NHBoc nnkapbamar ()
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IIpomexxyTouHoOe

CrpykTypa HIOMMAK
coelMHeHHe
Tper-OyTmn-(1-
3b %NHBOC STUHWILHKJIOTPOTIHLI)-

kapOamar

IIpomexyTouHoe coeanHeHHe-3¢: TpeT-0yTHI-(1-3THHHILHKJIONEHTHI)KapdamaT

4/4 ;NHBoc

Craguns-1: 1-((TpeT-0yTOKCHKAPOOHH/I)AMHHO) HHKJIONEHTAH-1-Kap6OHOBAsA KHCJIOTA.

IIpu mepeMelmMBaHUM K CYCNEH3MM |-aMHUHOLMKIIONEHTAH-1-KapOOHOBOIH KHCIIOTBI
(1,00 r, 7,742 mmonb) B 1,4-nuokcane (10,0 mu) nobGasmsuiiu IN pactBop NaOH B BOne
(26,0 M) u nu-Tper-OyTrnaukap6onar (1,40 mu, 6,101 mmone) npu KT u nepemerinBanu B
TeueHue 14 4. PeakiMOHHYI0 CMeCh BBUIMBAIU B JIEASHYK BOAY U 3KcTparupoBanu JIXM.
Obvenunaennsle cinon JAXM mpombIBagu BOXOW M PAacTBOPOM COJIM, BBICYLIMBAIN Ha
cynb(}haTOM HATPHs; YIAPUBAIM TIPH MOHMKEHHOM IAaBJICHUH, NOJNyYast LeJIeBOe COeNNHEHNE
(aeounmennoe 1,201 r). IKXMC: m/z = 230,3[M+H]*".

Cranus 2: 1-((TpeT-0yTOKCHKAPOOHUI)AMHHO )IIUKJIONEeHTaH-1-KAPOOHOBbIit
(M300yTHIKAPOOHOBBII) AaHTHAPHA.

IIpu  nepememuBaHuu K  cycneHsun  1-((TpeT-OyTOKCHKapOOHMI)aMHHO)-
LUKJIONeHTaH- 1 -kapoonoBoi kuciotsl (1,20 T, 5,234 mmonb) B numerokcustane (30,0 mur)
nobasysimn 4-metramopdonuH (0,58 mui, 5,286 mmons), uzoOyTrixioppopmuar (0,68 mi,
5,286 mmonb) nipu -15 °C u nepemennBanu B TeueHne 1 4. PeakIMOHHYIO CMECh OCTaBIISLIN
Harpetbess 10 KT u mepememmBanu eme B TedeHue | uaca, 3aTeM PEAKLMOHHYK CMeECh
yIapuBaJId TMPH TMOHWKEHHOM JaBJICHWH, IOJIy4dasl LEJIeBOe COCAMHEHHE (HEOUMIIEHHOE
1,782 r). [TonyueHHOE HEOUHIIIEHHOE COEIMHEHUE MCIIOIb30BAIN Ha CIEAYIoLei crannn 0e3
JOTOJIHUTEIIbHON OYUCTKH.

Craans-3: Tper-0yTuia-(1-(ruaApoKCcHMeTH) IUKJIONEHTHI) Kapbamar

IIpnu  nepememnBaHuM K  cycneHsud  1-((TpeT-OyTOKCHKapOOHMI)aMHUHO)-
LIUKJIONEeHTaH- 1 -kapOoHoBoro (n3odyrunkapbonosoro) anruapuzaa (1,780 r, 5,404 mmons) B
aumerokcmsTane (20,0 mir) nobassimn 6oporuapun vatpus (0,78 r, 27,019 mmons) B Boze (3,0
mun) mipu -5 °C mo kamsiv 1 nepemeruBany npu KT B Teuenne 1 4. PeakunoHHy0 cMmech

BBUIMBAJIM B JICASHYKO BOAY U O3KCTparupoBaiu sTunaneratoM. OObennHEHHBIE CIIOU
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STHJIALIETATa MIPOMBIBAJIM BOJOW, PACTBOPOM COJIM, BBICYIIMBAIN HaJA CYJb(paTOM HATPHS H
yIapuBaJI TPU MOHIKEHHOM JIaBJIeHHH, rosydasi nenesoe coenunenue (0,903 r, 77,84 %).
[TonyueHHOE COEMUHEHHWE WCIIONB30BAIM HA Clenyromeid craauu 0e3 JOMOJIHUTEIbHOTO
aHaIN3a.
Cranns-4: tper-0yrua-(1-gopmMmuiauukjioneHTuI)Kapéamar

IIpn mepemelmnBaHUM K CyCleH3Uu TpeT-OyTui-(1-(ruapOoKCHMETHIT)IUKIONEeHTI )-
kapOamara (0,980 r, 4,552 mmoznb) B auxiopmetane (25,0 mur) nobasnsanu nepuonuHas Jlecca-
Maprtuna (2,51 1, 5,918 mmone) nopuusamu npu 0 °C, a 3arem nepememuBanu npu KT B
TeueHne 2 4. PeakLMOHHYIO CMeCh BbUTMBanM B rekcaH, QuisTpoBaniu uepes Celite® u
npombiBaiu JIXM. CobpanHblil GpuibTpaT BBICYLINBAIN HAJ| CYJIb(GATOM HATPHUS U YIApUBAIU
IpU TIOHMKEHHOM faBiieHuH. [loayueHHBIH OCTaTOK OUMINANM HAa CHJIMKAreJeBOH KOJOHKE
Combiflash® (rexcan/stunanerar =90/10), monyuas nenesoe coenunenue (0,540 r, 55,67 %).
ITonydyeHHOe COeAMHEHHE MWCIONB30BAIM HA CIenyroleld craguu 0e3 JOMOJHUTEIbHOrO
aHaIMu3a.
Cragus-S: Tper-0yTHI-(1-3THHHILHKJIONEHTHI)KapdamaTt

ITpu nepememmBanum K cycneHsuu 4-aneramunodensoncyibdormnnasuna (0,732 r,
3,047 mmonb) B aneronutpuiie (30,0 mu) moGasnsm aumMeTHi-(2-okconpomnin)pochoHar
(0,466 T, 2,813 mmonb) npu 0 °C u nepememnBanu npu KT B Teuenune 2 u. JloGasnsim B
PEAKLHOHHYIO CMeCh TO KaruisiM TpeT-OyTui-(1-popmunuuknonentun)kapdbamar (0,980 r,
4,552 mmonb) B sTanode (30,0 M) npu KT u nepemernnBanu B TeueHue 2 4. PeakIMOHHYIO
cMech punbTpoamu uepes cioii Celite®. CoOpaHHbIi GUILTPAT yIAPHBAIK IPH MOHUKEHHOM
naBieHun. IlONydeHHBI OCTATOK OYHINAIM Ha CHJIMKATEJIEBOW KOJIOHKE Combiflash®
(rexcan/atminauerar =95/05), nony4ast nenesoe coenunerne (0,300 r, 61,22 %). ZKKXMC: =e
noHn3upoBaH. [Tony4yeHHbII MPOAYKT UCTIONB30BATH O€3 JOMOIHUTETbHON OYHCTKH.

Crnenyromue coenuHeHHst OOBIYHO SIBJSIFOTCS KOMMEPYECKU AOCTYIHBIMU HJIH MOTYT
OBITh MMOJYYEHBI TP TOMOIIY XOPOLIO U3BECTHBIX CIEIHATUCTAM B JAHHOH 00JIaCTH TEXHUKH
meronuk. Jlnsg CHHTE3a COEOUHEHWH COIJIACHO HACTOSIIIEMY H300pPETeHHMI0 W/WJH

MPOMEKYTOUHBIX COGI[I/IHGHI/II\/'I NPUMEHSAIHN CIICAYOLNUE MMPOAYKTDBI.

IIpome:kyTou
Hoe Crpykrypa HIOIMMAK
coeqHHEHHE
NBoc Tper-OyTui-nunepasux-1-
" HN KapOOKCHIaT
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IIpomexyTou

HOe CrpykTypa HIOIMAK
coelMHeHHe
" O NHBoc Iuc-tper-6yTun-((1s,4s)-4-
H,N AMUHOLIMKJIOTeKCHIT)Kapbamar (+).
4c /7 \ Tper-Oytun-3-(nunepazus- 1 -mn)-
BocN<>—N NH
azeTunuH-1-kapOokcunar
NH
4d HN \H) nuIepasuH-2-0H
O
(1R,2R)-N1,N2-
4e H N“‘
| JUMETHIIIUKJIOTeKCaH-1,2-nuaMuH
_NH
TFA
H
" N 1-(2,2,2-tpudropanerun)-11*-
;}J NUNepUaANH-4-0H
0]
IIpomexxyTouHoOe coeqMHeHHe-S: TpeT-0yTII-4-(XJIOpKapOoOHUJI)nunepazuH-1-
KapOoKcHiIaT
o)
cl )J\D
N.__©O
Y d
o)

K pactBopy Tper-OyTui-nunepasus-1-kapbokcunara (10,0 r, 53,76 mmons) B IXM
(50 min) mobapnsm nmupunuH (6,37 T, 80,64 Mmonb) u Tpudocren (7,97 r, 26,88 mMmonsb,
pactBopenHbIii B 50 M JIXM) nipu 0 °C. [TonyueHHBIH JKENThIH pacTBOP NepEMENTNBAIN TPU
KT B Teuenne 1 u. Peakiinonnyro cmech pacnpenessuia mexay JAXM u 1N HCI (150 mn); crnoit
JAXM BpICYmIMBAJIM M KOHIEHTPUPOBANH, TNojydas meneBoe coexmuenue (11,8 r, 89 %).
IMonydyeHHOe CcOenMHEHWE WCIONB30BAM Ha CJENyIIlel craguu 0e3 IONOJHHTEIbHOU
OUYHCTKHU.

Cnenyrole NpoMeKyTOUYHbIE COEAMHEHMs IMOJIydaly MO CYLIeCTBY IPU IMOMOLIU

cnocoba, onucanHoro B Bioorganic & Medicinal Chemistry Letters, 2000, Tom 10, Ne 20,
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cTp. 2357-2360, ¢ COOTBETCTBYIOIIUMHU U3MEHEHUMH B PEAKTUBAX, KOJIMYECTBAX PEAKTUBOB,

PaCTBOPUTEIIAX U YCIIOBUAX PCAKIIHUN.

IIpomexyTo
YHOE CrpykTtypa HIOITAK

COCAUMHECHUE

Tper-OyTun-(1-(xnopkapboHmn)-

o)
Sa CI)J\ N
NUIepUANH-4-1)kapbamar
NHBoc

j\ Tper-6yTun-3-(4-(xnopxapboHun)-

5b “ U nunepasus-1-mn)azeruaus- 1 -
\E\NBoc KapOoKcHIaT

Cnenyromue coeqrHEHHsT OOBIYHO SIBJISIOTCSI KOMMEPUYECKH AOCTYITHBIMU MJIH MOTYT

OBbITh TOJTy4YEeHbI IPU MTOMOLIH XOPOLIO U3BECTHBIX CHELUATNCTAM B TAHHOI 00IaCTH TEXHUKU
MeTtoauK. JInsl CHHTE3a COEJUHEHUH COTJIACHO HACTOAIIEMY M300PETeHHI0 H/Min

IMPOMEKYTOYHBIX COeIMHEeHN I MPUMEHAIIN CJIEAYIOIUE MTPOAYKTBI.

IIpomexxyTou
HOe CrpykTypa HIOMMAK
coeMHEeHHe
0
6a (\ J\/ 1-(munepazus-1-un)npon-2-eH-1-0H

N
CIHHN._J

Itun-(E)-4-oxco-4-(4-(2,2,2-

TFAHN"™ o)
6b K/ N NO/\ tpudTopauetun)-4A*-nunepasun-1-

° w1)-0yT-2-eHoaT
T NO\ 4-(1H-umunazon-1-wn)nunepuaus- 1 -
6c N /\>
S s 2,2,2-tpudropanerar
TFAHN O\ 0 1-(1-(2,2,2-rpudpropauerin)-114-
6d

b nunepuanH-4-mn)- | H-muppon-2,5-
JTMOH

IIpome:xxyTouHoe coennnernue-6e: N-(2-(2, 2, 2-Ttpudropauerni)-2-azadbunukio [2.2.1]

rentaH-S-wi)akpuiaamug ().
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H
N\n/\
TFA.N©/ 0

Craaus-1: Tper-0yTua-S-akpuiamuao-2-azadunukio|2.2.1 renran-2-kapookcuaar (x).
K cycnensun tper-OyTmi-5-amuHo-2-a3adunmkno[2.2.1]renran-2-kapookcunara(t)
(0,300 1, 1,41 mmonp) B nuxsopmerane (10 mu) u tpusTmnamune (0,580 mu, 4,23 mMmolb)
nobasnsnn akpunonnxiopun (0,127 r, 1,41 mmons) npu 0 °C u nepememuBanu B TedeHue 1 4
npU KOMHATHOW Temmeparype. PeaknnoHHYI0O cMech paz0aBsuid JUXJIOPMETAHOM U
npoMbIBaIM HacelleHHbIM pacTBopoM NaHCOs, BbicymuBanu Haj Oe3BOJHBIM CyJbhaTOM
HaTpusi W KOHLEeHTpupoBanu. IlomydeHHBII HEOUYHMINEHHBIH MPOAYKT OUYMIIAIM HA
cunukaresesoil kononke CombiFlash® (stunanerat=100 %), monmy4as LeaeBoe COeAUHEHHE
(0,180 1, 48 %). IKXMC: m/z = 167,3 [M-100]"
Cragus-2: N-(2-(2,2,2-Tpudropanerni)-2-azaduuukiao|2.2.1]rentan-S-ui)akpujiamMmug
().
K pactBopy Tper-OyTHII-5-akpriamuno-2-azadbunukio[2.2.1]rentan-2-kapOokcunara
(%) (0,180 1, 0,670 mmounb) B nuxnopmetane (5 mu) nodasmsmun TOYK (0,2 mu) npu 0 °C u
nepeMelIuBaid MpU KOMHATHOW TemIiepaTtype B TeueHHe 4 4, 3aTeM PEeaKLUOHHYIO CMeCh
KOHIIEHTPUPOBAJIH, MONy4as 1esieBoe coennHenue (HeounieHHoe, 0,280 r). IKXMC: m/z =
167,1 [M-100]"
IIpomexxyTouHoOe coeanHeHue-6f: N-(2-azabunukio[2.2.1]rentan-S-um)-

stencyabponamug (coap TOYK)(2).

N2
//S\/
TFA.HN )

Cragus-1: TPeT-0y THJI-S-(BUHHJICYIbpoHAMIA0-2-a3a0uIIUKII0[2.2. 1 | renTaH-2-
Kapooxkcuiaar(x).

K cycnensun Tper-OyTui-S-amuHo-2-a3abunukio|2.2.1]renran-2-kapbokcunara (+)
(0,500 r, 2,350 mmomb) wu TpudTmiaamuHa (0,970 wmy, 7,060 wmmonb) nmobaBisIU
xaopatuncynbdormtxyopun (0,383 r, 2,35 mmons) mpu 0 °C u nepemMemnuBaiy B TedeHune 1 4
NpU KOMHATHOW Temmeparype. PeakuMoHHYIO cMmech pa30aBsuid JUXJIOPMETAHOM U
NPOMBIBAIM HachIeHHBIM pacTtBopoM NaHCOs, BbicymnBanu Haj Oe3BOOHBIM CyJbhaTOM
HATPUsl U KOHLEHTPHPOBAIH, TOJydYas HEOUHINEHHOE COENMHEHHE, KOTOPOe OYMINAN Ha
cunnkareneBoi koaonke CombiFlash® (stunmanerat=100 %), monydas neneBoe COeNUHEHHE

(0,250 1, 35,8 %). IKXMC: m/z = 203,2 [M+H-100]".
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Cragus-2 N-(2-a3a0unukio[2.2.1|rentan-S-ua)3tencyiabdonamun (coab TOYK)(x).

K pactBopy Ttper-OyTui-S-(BurmicynbdoHamuno-2-azadunukio[2.2.1]renran-2-
kapOokcunata () (0,250 r, 0,827 mmounb) B nuxiopmetane (10 mur) nobasmsimu TOVYK (0,5 mi)
npu 0 °C 1 nepeMelInBany Npyu KOMHATHOM TeMIiepaType B TeueHue 4 4. PeaklinOHHYIO CMeCh
KOHIIEHTpUpOBaNH, nosydas nenesoe coequnerne (0,300 r, Heounmennoe). AKXMC: m/z =
203,2 [M+H-100]".

IIpomexxyTouHoe coennHenune-6g: N-annnia-N-(nunepuauH-4-ui)akpuaamug (coJib

TOVYK)
TFAHN O\
N/\/

o

IleneBoe NPOMEXYTOYHOE COEJUHEHHE CHHTE3UPOBAJIM AHAJOTUYHO METOAMKE,
onucanHoit B Organic Letters, 2013, Tom 15, Ne 8, ctp. 1986 — 1989.
IIpomexyTouHoe coennnenune-6h: (E)-3-(numernnammuno)-2-(nunepasul-1-kapoouuJi)-
aKpuIOHUTPUILCOMb TOVYK

N
| it " NH
_N AN
o TFA

Craaus-1: Tper-0yTun-4-(2-uuanoaneTua)nunepasun-1-kapdoxkcuiaar.

IIpn mnepememMBaHMM K CYCNEH3UH 2-IMAHOYKCYCHOW  Kuciotel (2,85,
33,548 mmonp) B anieronutpuiie (50,0 mut) nobasnsin TBTU (10,77 1, 33,548 mmons) mpu KT
U repeMernuBajy B Tedenne 2 4. Uepes 2 4 1o0aBysuid TpeT-0OyThI-nunepasuH- 1 -kapookcunat
(5,00 r, 26,838 mmonp) pu KT u nepememuBany eme B Tederne 14 4. PeakImOHHYIO cMeCh
yHapuBajy MPpU NOHWKEHHOM JIaBJIEHUH, TOJy4YeHHbINH OCTaTOK pacHpeneNsyii MeXay BOAOH
u EtOAc (1:1). Ob6wvenunennbie cion EtOAC mpombIBaiid BOIOW M PAaCTBOPOM COJIH.
BricymuBanu Haa NaxSO4 u ynapusanu npu noHuxkeHHoM fasieHud. [lonydeHHbIN ocTaTok
OUMINANH HAa cunmKareneBoii kononke Combiflash® (JIXM/MeOH=99/1), nonyu4as neneBoe
coenunenue (2,80 r, 41,27 %). IXMC: m/z = 254,30[M]".
Craauns-2: Tper-0yTuia-4-(2-uuaHo-3-(AMMeTHIAMHHO)AKPHJIOH ) TMIIepa3uH-1-
KapOoKcHJIAT.

IIpn mepeMemnBaHUM K CYCIIEH3UU TPeT-OyTmi-4-(2-1raHoaneTin)-nunepasus-1-
kapookcmnata (1,00 r, 3,947 mmons) B JIM®PA (10,0 mun) nobasisuiu [IMDPA-JIMA (10,0 mi,

75,277 mmonw) ipu KT u varpesanu 1o 100 °C B TedeHue S 4. PeakIMOHHYIO CMECh BBUIMBAIU
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B JieasiHyto Boay u skcrparmpoBain EtOAc. OOvenunennsie cionm EtOAc mpombiBaiu
pacTBOpoM coiu U Bojoil. BricymmBanu Han Na;SOs4 u ynapuBanu OpU MOHWKEHHOM
naBieHuu, monydas uejeBoe coenuHeHue (0,902 r, HeoummenHoe). KXMC: m/z =
309,38[M+H]".

Cragns-3: (E)-3-(auMeTH1aMuHO0)-2-(MuNepa3uH-1-KapOOHHUI ) AKPHJIOHUTPHJL. COJIb
TOYK

IIpn nepememmBaHUM K CYCIEH3UH TPeT-OyTHi-4-(2-1MaHo-3-(IUMETHIAMIHO )aKPUIIOWII)-
nunepasus-1-kapookcmnara (0,20 r, 0,648 mmomnp) B JAXM (5,0 mu) mobGasmsuin TOYK
(0,50 M, 6,529 mmonb) mpu KT u nepememuBanu B TedeHue S5 4. PeakIIMOHHYIO CMeCh
yHapuBajiy NPU MOHMKEHHOM JIABJIEHUH U MOJIyYE€HHBIM OCTATOK pacTHpaIy ¢ JU3TUIOBBIM
s¢upom, mnonyuass uenesoe coenuHeHue (0,195 r, nHeoummenHoe). KXMC: mz =
209,30[M+H]".

IIpomexyTounoe coennHenune-6i: 3-okco-3-(nunepa3uu-1-uia)-nponaHHUTPUI (COb
TDYK)

A BN
oy
o)

IIpy mnepeMernMBaHUM K CYCNEH3UU TPeT-OyTHI-4-(2-LHaHOALETHI)TUIepa3uH-1-
kapbokcunata (0,30 r, 1,184 mmomp) B AXM (5,0 mn) nobasmsiiu TOVK (0,50 wmu,
6,529 mmoub) pu KT u nepemeniBany B Teuenue 14 4. PeakiMOHHYIO CMECh YITapHBaU IIPU
MOHMKEHHOM JIABJICHUH, MOJYYEHHBIH OCTATOK PACTHPAIU C TUATHIIOBBIM 3(HpOM, moyyas
uenesoe coequnenue (0,280 r, Heountnennoe). AKXMC: m/z = 154,19[M]*L.

Craenyromue coenuHeHHst OOBIYHO SIBJSIFOTCS KOMMEPYECKH AOCTYIHBIMU HJIH MOTYT
OBITh MOJYYEHBI TP TOMOIIY XOPOLIO U3BECTHBIX CIEIHATUCTAM B JAHHOH 00JIaCTH TEXHUKH
meronuk. Jlnsg CUHTE3a COEOUHEHHWH COTJIACHO HACTOSIIEMY H300pETeHHMI0 W/WJH

MPOMEKYTOUHBIX COGI[I/IHGHI/II\/'I MPUMEHSAIIHN CIICAYOLNUE MMPOAYKTDBI.

IIpomexxyTouHoOe
CrpykTypa HIOMMAK
cOeJHHEHHe
o 1-(Tper-OyTokcukapOoHHI)-
Ta HO)KO nUIepUInH-4-kapOOHOBas
NBoc
KUCJIOTa
o 1-(Tper-OyTokcukapOoHMI)-
7b HO)KCN Boc NUPPOITUANH-3-KapOOHOBas
KHCJIOTA
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IIpomexxyTouHoOe
CrpykTypa HIOMNAK
COeJHHEHHE

tpanc-(1r,4r)-4-((Tper-
i OyTOKCHKapOOHHII)aMHUHO)-

Tc Ho)
NHE LUKJIOTeKCaH- | -kapOoHOBast
oC

KUCJIOTA (%)

O 1-((Tper-OyToKcHKapOo -
NHBoG ((Tper-OyTokcukapOOHMIT)

7d HO AMUHO )LIUKJIOTICHTaH- | -

KapOOHOBAas KMCIIOTa

IIpomexyTounoe coennHenune-8: Tper-0yTua-4-(0yr-3-uH-2-uakapéamMon)nunepasuH-

/uim

NBoc

1-xkapOokcuaar (£).

IIpu nepememmBanuu Kk pactBopy Oyr-3-mnH-2-ammHa () (ITpomexyrounoe
coenurenue 2a) (5,00r, 72,34 mmons) B auxjopmerane (100 wmu) mobGaBnsiiv mpu
nepeMeInuBaHiU u KT  tper-Oyrun-4-(xnopkapOoHui)numnepasus- 1 -kapOokcuiar
(ITpomexxytouHoe coenunenue S5) (17,90 r, 72,34 mmonn) u DIPEA (37,60 My, 217 Mmoib).
Ilocne nepemewmnBanuss B TeueHue 169 mnpu KT peakumoHHyr0 cMech IPOMBIBAIU
HachimeHHbIM pacTBopoM NaHCOs3 u pactopom comu. CoOupanu AMXJIOPMETAHOBBIN CIIOH,
BBICYIIMBAJIA W KOHLEHTpUpoBasiu. [loNyuyeHHOE HEOUYHMINEHHOE BEINEeCTBO OUMINAIM Ha
cunukareneBoii komonke Combiflash® (rexcan/atumanerat=65/35), mnonydas IeneBoe
coequnenue (8,00 r, 39,4 %). IKXMC: m/z = 2822 [M+H]+.

Crnenyromue NmpoOMeKyTOYHbIE COSAMHEHUS IMOJYyYadd MO CYINEeCTBY NMPU MOMOLIH
cnocoba, omucanHoro st IIpomMexyTOYHOro coeguHeHHsI-8 C COOTBETCTBYIOIIUMHU
U3MEHEHUSIMU B PEAareHTaxX, KOJHMUYECTBAX PEAreHTOB, PACTBOPUTEISIX M YCIIOBHUSX PEAKIIHH.

I[aHHbIe, XapaKTCPU3YHOIUE COCANHEHNA, IIPUBCICHDI B Ta6J'II/ILIe HUXKE.
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IIpome
KYTOY Boixoa (%)/
HOe Crpykrypa HIONMAK AHATUTHYECK
coeuH He JaHHbIe
eHHe
Tper-OyTun-4-((2-
% j\ MeTUJIOYT-3-UH-2-1JT)- Bbixoa: 28,2%
8a N™ °N
Z 0 K/)\lBoc kapOamomn)nunepasud- | AKXMC: /o
1-xapOokcunat
Tper-OyTun-4-(nent-1- Bobixon:22,8%
j\ WH-3-WIKapOaMon)- KXMC: m/z
8b Z NN _
H o U NBoc nunepasus-1- =240,2
kapOokcunar () [M-56]+
Tper-OyTun-4-((4-
o P Y Boixoa:8,0%
Y METHJITNEeHT- | -uH-3-1)-
8¢ N N/\ KXMC: Her
ZZ K/NB oc KapOaMouT)unepasuH- S
1-kapOokcunat (£)
Tper-Oytun-3-(4-(6yr-3-
P Y (4-(0y Boixoa:42,0%
0 UH-2-uiKapOamMou)-
A HKXMC: m/z
8d Z NN nunepasus-1-un)-
K/Nt\ =337,2
NBoc | azeTmauH-1-kapOokcuiaT
[M+H]+
*)
Tper-OyTun-(1-(0yT-3-
o Boixona:
)\ Py HH-2-UIKapOaMO)-
8e = NN HEOYHULIEHHbIN
H NHAMEePUINH-4-11)-
NHBoc KXMC: v/o
kapOamar (+)
Tper-OyTrn-4-((1-
0 Bbixona:
L STHHWILHKJIOTIPOIINII)-
8f = N N/\ HEOUMILEHHBIN
H K/NBoc kapOamown)munepasvuH- SXMC: 110
1-kapOokcunar

IIpomexyTouHoe coennHeHue-9: Tper-0yTHI-4-(0yT-3-UH-2-HIKaApOAMONJI)NIHIIEPHINH-

1-kapOokcuaar (%)
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\\7
o

N
H NBoc
IIpn nepemermBanuu K pactBopy OyT-3-mH-2-amuHa (IIpomexyTouHOE CoenMHEHNE
2a) (0,51, 7,042 mmounb) u 1-(Tper-OyTOKCcHKapOOHWINI)-TUNIEPUANH-4-KapOOHOBOH KHCIIOTHI
(ITpomesxxyTouHoe coenunenue 7a) (1,61 r, 7,042 mmonp) B quxiopmerane (50 mir) nodaisiin
nuusonpormmnTwiaMut (3,73 mi, 21,126 mmons) u HATU (3,21 r, 8,450 mmous) mpu 0 °C.
Ilocne nepemewmnBanust B TedeHue 4 4vacos npu KT peakuuoHHYyrO cMeCh IPOMBIBAIU
HACBHIIEHHBIM PAacTBOPOM OmkapOoHaTa HaTpus. JIMXJIOPMETaHOBBIM CIIOH BBICYIIHUBAIU U
KOHIIEHTpUpoBanu. HeouuineHHOe COEqUHEHHE OYMIIAIN Ha CHJIMKArelleBOW KOJIOHKE
Combiflash® (rexcan/>tunanerar =75/25), nonyuas uenesoe coemunenue (0,600 r, 30 %).
ITponykT MCTIONB30BAJIM HA CIIEAYIOLIEH cTaqun 0e3 JONOJIHUTEIbHOH OUUCTKH.
Crnenyromme npoMeXyTOYHbIE COCAMHEHHUsS IOJIyYald MO CYINEeCTBY IPU IOMOLIH
ciocoba, omucaHHOro i IIpoMeXKyTOYHOro coeaMHeHHs-9 C COOTBETCTBYHOIIUMHU

N3MEHECHHSAMU B p€arcHrax, KOJIM4eCTBax pe€arCHTOB, pAaCTBOPUTEIIAX U YCIIOBUAX PEAKLIUU.

ITpome
KYTOU Boixon (%)/
HOe CtpykTypa HNIOMMAK AHAJIMTHYECKHE
coequH JAHHbIE
eHue

Tper-Oytun-3-(0yTt-3-uH-2-
Q NBoc
>—<; WIKapOaMOmI )- Bobixoa: 35 %
8 %NH 1 HKXMC: v/
MUPPOTHINH- 1 - : H/0
4

kapOokcunar (£)

Tper-6ytun-((1r,4r)-4-(6yT- Bbixon:
9b / HJLO\ 3-uH-2-unkapOamonn)- HEOUHIIIeHHbIN
NHBoc | yukorexcun)kapbamar (+) KXMC: v/o

IIpomexyTounoe coennnenue-10: Tper-0yTui-(1-((4-xaop-2-meTokcu-S-(1-
MeTHJIHKI0NPonui)¢e HUIT )3 THHII ) UMKJIONPONHI)Kapbamart
& NHBoc
cl o~
PactBop 1-xmop-4-noa-5-merokcu-2-(1-merunuuknonponmi)denszona (lu) (0,600 r,

2,11 mmodb), Tper-OyTru-( 1 ->TuHMNIHIKIonpon)kapdamara (IIpomexxyTouHOE cCoennHEHHE
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3b) (0,460 r, 2,53 mmonb) u TpusTHinamuHa (0,642 mu, 6,439 mmonb) B IM®PA (10 mu)
npoayBamu aproHoMm B TeueHue 20 muH. 3atem nobGasmsuin Cul (0,79, 4,15 mmonb) u
terpakuc-(Tpudennnpocun)-namrannii(0) (0,080 r, 0,423 MMoNb) M CHOBa MNPOAYBAJIH
PEAKLUOHHYI0 CMECh aproHoM B TeueHue 10 MuH. PeakliMOHHYIO CMeCh NepeMellnBaId B
tederre 24 npu 90 °C. 3areM peakUOHHYI CMeCh (PHIBTPOBAIIM Yepe3 CJOW LEeNHTa.
Cobpannblii gubTpaT pacnpenemsuin Mexay dtuiarneratoM u Boxoit (1:1). Crnoit EtOAc
BLICYITMBAJIY, KOHIIEHTPUPOBAJIM M OYMINAJM Ha CHJIHKareaeBoil komonke combiFlash®
(rexcan/EtOAc=80/20), monyuast neneBoe coemuuenue (0,480 r, 57,61 %). AKXMC: m/z
=276,3 [M-100]".

Crnenyromue npoMeKyTOYHbIE COSAMHEHHUS IOJy4Yadd MO CYINECTBY IPU IOMOLIH
cnocoba, omucanHoro mnsi Ilpome:kyTrounoro coeguHenusi-10 ¢ COOTBETCTBYIOIIMMHU

N3MEHECHHAMU B p€arcHrax, KOJIM4ECTBax pEarCHTOB, PACTBOPUTEIIAX U YCIIOBUAX PEAKIIUU.

ITpome
KYTOU Boixon (%)/
HOe Crpykrypa HNIONTAK AHAJIMTHYECKHUe
COeqUH AaHHBbIE
eHue
Tper-OyTun-(1-((3,4-
=~ “NHBoc auxyopheHun)- Bobixoa: 62%;
10a STHHMI)- KXMC: m/z =
Cl LMK JIOMPOITIIT)- 226,1 [M+H-100]"
“ kapbamar
Tper-OyTun-(4-(3- Boixoa: 50,8%;
= NHBoc | xnop-4- KXMC: m/z
106 ©\ o denokcudenmn)-oyr-3- | =315,9
cl uH-2-un)-kapbamar () | [M+H-56]+.
Tper-OyTun-(1-((3,4-
auxyopheHu)- Bobixoa: 59%;
10¢c " Mibee STUHUII)- KXMC: m/z = He
of LIMKJIOTICHTII)- HMOHU3UPOBaH
“ kapbamar
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IIpome

KYTOU Boixoa (%)/
HoOe Ctpykrypa HIONMAK AHAJIUTHYECKHE
coeuH JAHHbIE
eHHe
Tper-OyTun-(1-((4-
xyop-3-(1-
Bbixoa: 63%;
4 NHBoc | METHJILIKJIOIPOIINI )-
10d KXMC: m/z = He
(beHMIT)-3TUHII)-
cl MOHU3UPOBAH
LIMKJIOTPOIINI )~
kapbamar
Tper-Oytun-(4-(4-
xjop-3-(1- Boixoa: 81,5%;
FZ NHBoc
10e metwianukionponuwi)- | AKXMC: m/z =
Cl denmnn)-0yT-3-uH-2- 234 2[M+H-100]+
wi)-kapbamart(+)
Tper-OyTun-(4-(2,4-
Cl P NHBoG P Boixoa: 27%:;
10f 72 nuxjiopheHn)-0yT-3-
KXMC: m/z =H/o
uH-2-uj)-Kapbamar (+)
Cl
Tper-OyTun-(4-(3-
N " “NHBoc xJop-4- Boixoa: 37%;
10g (IUATUITAMUHO )- KXMC: m/z =
O
)N benun)-6yT-3-un-2- | 351,3[M+H]+.
wi)-kapbamart(+)
Tper-OyTun-(4-(4-
\ XJIop-3- Boixoa: 60%;
NHB
10h ~ N = o (mUATUIAMKHO)- KXMC: m/z =
cl benmn)-0yT-3-uH-2- 351,2[M+H]+.
wi)-kapbamar (£)
Tper-OyTun-(4-(4- Boixoa: 10,79%
= NHB
10i FsC Z o° LUAHO-3- KXMC: m/z =
NG (TpudTopmMeTIIT)- 339,33 [M+H]+.

67




IIpome

KYTOU Boixoa (%)/
HoOe Ctpykrypa HIONMAK AHAJIUTHYECKHE
coeuH AaHHbIE
eHHe
bernn)-0yT-3-uH-2-
un)-kapbamat(+)
TpeT-OyTun-(4-(4- Bbixoa: 42,3%
NHB
10j Z ¢ dropdpennn)-6yr-3-un- | AKXMC: m/z =
F 2-un)-kapbamar 264,3 [M+H]+.
Tper-OyTun-(1-((6-
Bobixon:
\/ MeTOKcHHa(TaInH-2-
-~ “NHBoc HEOYHILEHHbIH
10k Z WUT)-3TUHUI)-
- OO KXMC: m/z =
0 LIUKJIOTPOTINI )~
236,2 [M-100]+.
kapbamar
Tper-OyTun-(1-
per-bymi{ Bbixoa: 99%
\/ (HadTanuu-1-
O = NHBoc KXMC: m/z =
101 Z WI3TUHI)-
O 206 [M-100]+
LIKJIOTIPOTINII )-
kapbamar
Tper-OyTun-(1-((3-
P Y (- Bruixoa: 73%
Opom-4-xopdheHu)-
~~#  NHBoc KXMC: m/z =
10m Br STUHUI)-
372, 3[M+2]+
cl LIMKJIOTIPOTINI )-
kapbamar
ToerG 4-G.4 Boixona: 36,8%,
er-Oytuin-(4-(3,4-
 NHBoc P }(]1) Vo KXMC: m/z
10 auxyopdennn)-0yr-3-
n =214.2 [M-100]"
Cl MH-2-1J1)-KapOoamaT
Cl
Tper-OyTun-(1-((4- Bbixoa: 80%
4 NHBoc
xjop-5-merokcu-2-(1- | ZAKXMC: m/z
10
© o MeTUIIUKIonponmi)- | =276,9 [M-100]"
O (enun)->TuHMN)-
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IIpome
KYTOU Boixoa (%)/
HoOe Ctpykrypa HIONMAK AHAJIUTHYECKHE
COeAuH AAaHHbIE
eHHe
LIMKJIOTIPOTINI )-
kapOamar

Saummenasie Boc npomekyrounsie coenunenus (10b, 10n u 10k) oGpabareiBanu
mnokcaHoM HCl B Teuenme 164 mpu KT. PeaknuoHHyr0 cMmech KOHLEHTPHPOBAJIH,
HEOUMIIEHHbII MPOAYKT PacTHpalyd € JUITUIOBBIM 3(pUPOM, NOJydas COOTBETCTBYIOIIYIO

ruapoxaopuaHyto conb (11, 11a, 11b)

IIpome
KYTOY Beixon (%)/
HOe CrpykTrypa HIOTAK AHAJINTHYECKH
coequH ¢ JaHHbIe
eHue
4-(3-xn0p-4- Boixoa: 100%
"~ “NH HCI
11 @\ denokcudpenmn)-oyr-3-un- | KXMC: m/z
© & 2-amuHa rugpoxyopun () | =271,9 [M+H]+.
Boixoa: 93%
= NHHCI 4-(3,4-nuxnopdenrn)-0yT-
11a KXMC: m/z
3-uH-2-amuH (*)
Cl =214,0[M]+.
Cl
HeounmeHHbIH
\/ 1-((6-meTokcunadramun-2- | KXMC: m/z
=~ “NHHCI
11b OO YUT)-3THHI )-LUKJIONponan- | =236,3 [M+1]+.
~o 1-amMHHA THOPOXIIOPHL (cBobonHOE
OCHOBaHHE)

SamumenHsle Boc npomekyrounsie coenunenus (10, 10a, 10c-10j) obpabaTteiBamm
mnokcaHoM HCl B tewenme 16 u mpu KT. PeakumoHHy0 cMech KOHLEHTPHPOBAJIH,
HEOYHICHHBI MPOAYKT PACTBOPSUIM B JUXJOPMETAHE W MPOMBIBAIH BOAHBIM PAaCTBOPOM
OukapOoHaTa,  mony4as  COOTBETCTBYIOIIEE  aMHHHOE  CBOOOJHOE  OCHOBaHHUE

(Ilpome:xkyTouHblie coequHenus 11c-11x).
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ITpome

NH,

N-(1-((4-xmop-3-(1-

METHITLIHKJIOTPOTTHLT ) -

Bbixoa: 94%

KYTOY Boixoa (%)/
HOE Ctpykrypa HIONMAK AHAJIUTHYECKHE
coequH JAHHbIE
eHHe
\/ 1-(napranun-1- Brixon:89%,;
11 O z N _
¢ WJISTHHUI))- KXMC: m/z =
O LUKJIONPOMNaH-1-aMuH 208 2[M+H]+.
1-((3-6pom-4- Brixoa: 99%
=" "NH
11d Br Z ’ XJIOP(EHMUIT)-3TUHIIT)- KXMC: 270,2
o LUKJIONPOIaH-1-aMuH [M+H]
1-((4-xnop-2-meTokcu-5-
a ) Borxon: 90%
=" "NH -METUJILIUKJIOTIPOTIHI )-
lle Z ? HKXMC: 276,3
(beHnT)-3TUHII)-
cl o~ [M+H]
LUKJIONPOMaH-1-aMuH
1-((4-xnop-5-meTokcu-2-
7 NH Boixoa: 85%:;
Z 2 (1-MeTHIILMKIIONPOITHIT )-
1o born) \ XKXMC: 2763
€HUJT)-3THHILI)-
ol [M+H]
- LUKJIONPOIaH-1-aMuH
= NH, 1-((3,4-nuxnopdenmun)- Boixoa: 92,5%;
I1p STHHHIJI)-L{UKJIONPOTIaH- KXMC: m/z
Cl 1-amuH =226,2
Cl
1-((3,4-nuxnopdenn)- Boixon:
4 NH,»
l1q STUHWI)-IIUKJIONIEHTaH-1 - HEOYUIEHHBIN
Cl aMUH KXMC: H/o
Cl
F

11r

Cl

bennn)->THHN)-
LIUKJIONPOTTHIT )-12-

XJIOpaHAMUH

KXMC: m/z
=246,3 [M+H]+.
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ITpome
KYTOY Boixoa (%)/
HOE Ctpykrypa HIONMAK AHAJIUTHYECKHE
coequH AaHHBbIE
eHHe
4-(4-xnop-3-(1-
( p-3 ) Boixoa: 92%:;
=~ "NH METHUJILIMKJIOTPOITII)-
11s Z ? KXMC: m/z =
¢benmn)-0yT-3-uH-2-
Cl HE MOHU3HPOBaH
aMuH (£)
cl 424 b ) Boixoa: 99%:;
Z NH -(2,4-IUXJIOP(PEHMII )-
11t Z 2 KXMC: m/z
OyT-3-uH-2-amMuH (+)
Cl =214 [M]+.
o P 4-(3-amuHOOYT-1-HMH-1- Bbixoa:83 %,
1u min)-2-x0p-N,N- KXMC: m/z
/\N
) OUATUJIAHWINH () =251,1 [M+H]+.
\ 5-(3-amuHOOYT-1-UH-1- Bobixon:80%;
NH
1lv ~N Z 2 w1)-2-x710p-N,N- KXMC: m/z
cl TUATHJIAHWIHH () =251,2 [M+H]+.
Bbixon:
4-(3-amuHOOYT-1-1H-1-
/ NH HEOYHILIEHHBIN
1w F3C Z ? ui1)-2-(Tpudropmerun)-
s @ KXMC: m/z
€H30HUTPUII (+
NC =23921 [M+H]+.
Bbixon:
Lx = NH, 4-(4-propdennn)-0yT-3- | HEOUHIIECHHBIN;
WH-2-aMWH KXMC: m/z
F =164,2 [M]+.
IIpomexxyTouHoOe coeqHeHue-12: pennn-(4-(3,4-quxopdennn)-0yr-3-uH-2-u1)-

Kap6amar (+)

Cl

Cl

71




10

ITpu nmepememnBanuu k cycrnensuu [Ipomexyrounoro coenunenust 11 (1,3 r, 6,07
mmosb) B TT'® (30 mum) mobasmsum penmnxnoppopmuar (1,23 1, 7,89 mmons) npu 0 °C u
nepememuBaiy B Tedenne 16 4 npu KT. PeaknmonHyro cmech pa30aBisuid 3TUIIALIETATOM U
npombiBau HacelieHHBIM NaHCO3 O6benunennsie cinon EtOAc mpombiBamu BOIOH U
pacTBOpoM conu, BbicywnBaiu Haj NaxSOs4 M ynmapuBanu Npu NOHWKEHHOM JAaBJICHUU.
[MonydeHHBIH  OCTATOK  OWYMINANM  HA  CuUIMKarenesoii  kojonke  Combiflash®
(rexcan/s>Tunanerat=80/20), monyuas uenesoe coequrenue (1,5 r, 73,9 %). AKXMC: m/z =
214,2 [M-120]+.

Cnenyrolye NpoMeKyTOYHbIE COEAMHEHMs IMOJIydald MO CYLIeCTBY IPU MOMOLIU
criocoba, omucanHoro mnsi IlpomMe:kyTouHoro coeguHeHmsi-12 ¢ COOTBETCTBYIOIIMMHU

HU3MCHCHUSMU B p€ArcHTax, KOJIMYECTBAX PCArCHTOB, PACTBOPUTEIIAX U YCJIOBUAX PCAKIIUU.

IIpome
KYTOU Beixon (%)/
HOe CrpykTrypa HIOTAK AHAIUTHYECKH
cOeanH ¢ JaHHbIe
eHue
j\ @ Denn-(4-(3-xmop-4- Boixoa: 71,7%;
12a @\ /Q/\ No denoxcudenm)-0yr-3- HKXMC: m/z
© ) uH-2-ni)-kapbamar (£). | =392.0 [M+H]+.
Beixoa:58%
0 /@ Denmn-(1-((3,4-
12b cl 7 HJ\O TuxJIOp(hEHUIT ) -3 THHIII )- AXMC: miz
ol LU KJIOTIPOITHJI )-Kapbamat I/IOHI/I;;IF)OBaH
j\ @ Denmn-(1-((3,4- Bbixoa:65%
12¢ cl z N © muxyopdennn)->tiuamn)- | KXMC: m/z =
ol IIUKJIOTIEHTIT)-KapOaMaT | He MOHU3UPOBAH
o ®ennn-(1-((4-xnop-3-(1- | Beixoa: 84%;
12d = HJ\OQ METHJILIHKJIOTIPOITII)- KXMC: m/z =
bennn)->THHN)- He NOHU3UPOBaH
Cl LUKJITIPOTUI)-Kapbamat
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ITpome

WJI3THHU )-

KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHAJIUTHYECKH
COeqUH € JaHHbIE
eHHe
o Denun-(4-(4-xnop-3-(1- | Bpixon: 85%;
12e = HJ\O@ METHJILHUKJIONPONHN)- | JKXMC: m/z =
pennn)-0yr-3-nH-2-un)- 234 [M+H-
“ kapbamat(+). 1201
N 1 /@ ernm-(4-(2,4- Boixon: 60%
12f Z ” © auxnoppeHnn)-6yT-3- | JKXMC: m/z =
o uH-2-uj)-kapbamar (%). 1o
0 O ®enun-(4-(3-xnop-4-
12 - Z ”J\O (mu3TUIIAMUHO)-(DEeHMIT )- ;;:I)z:. T:Z)’:
N OyT-3-uH-2-1n)- ) .
kapOamar(+). 3712 [M+H]
o Dennn-(4-(4-xmop-3-
12k \ _ NJ\OO (mu3TUIAMUHO)-(DEeHMIT )- Boxon: 14%,
~ N 7 H GyT-3-1mm-2-1171)- KXMC: m/z=
cl kapOamar (*). 371.2 [M+HT
o Q denunn-(4-(4-unaHo-3- Borcon: 36.3%
19 o P HJ\O (Tpudropmer)- )KXMC n;/z :’
dennn)-Oyr-3-uH-2-1)- )
NC kapOamar (*). 359,32 [MHH]
j\ /@ Oennn-(4-(4- Boixoa: 32,7%;
12j 4 N © dropdpernn)-6yr-3-un-2- | AKXMC: m/z =
. wi)-kapbamar 284 3[M+H]+.
"/ j\ /@ ®ennn-(1-(nagramuu-1- | Berxom: 94%;
12k O z N © KXMC: m/z =

IUKJIOTIPOITHJI )-Kapbamar

208,2[M-120]+.
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ITpome
KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHAJIUTHYECKH
coequH € JaHHbIe
eHHe
j\ /@ ®ennn-(1-((3-6pom-4- Bbixoa: 90%;
121 Br FZ ” © XJIOp(EHMIT)-3TUHIIT )- KXMC: m/z =
CID} UKJIonponui)-kapbamar | 272, 1[M-120]+.
Dennn-(1-((4-xmop-2-
j\ @ mMeTokcu-5-(1- Boixoa: 56%:;
12m 7 H © METHJILIUKJIOTPOITHLI)- KXMC: m/z =
ol o (beHT)-3TUHII)- 396,3[M+H]+.
LIMKJIONIPOMIT)-Kapbamar
Dennn-(1-((4-xnop-5-
/%%N j\o /© meTokcu-2-(1- Boixoa: 69%;
12n ~ H METUJILIHKJIOTPOITHI - KXMC: m/z =
Cl (beHu)-3TUHI)- 396,3[M+H]+.
- LUKJIONPOMNII )-KapOamar
P N N)OJ\OQ Pemn-{1-{(e- HeounmeHHbIH
120 O O ZZ MeTOKCHHAa(TaTnH-2- HOXMC: my —
~o WUJT)-3THHHIJI )- 358.3 [M+H]-
LUKJIOTIPOIHI )-Kapbamart

[Ipomexxyrounoe coennnenue-13: ¢enna(E)-N'-unano-N-(4-(3,4-auxnoppennn)-0yr-3-

HH-2-Ha)KkapéaMumuaar (+)

Cl

Cl

ITpu nmepemermmBanuu k pactBopy [IpomexyrouHoro coemmuenust 11 (0,5 r, 1,996
MMOJb) U audennnuuaHokapOornmunara (0,475 r, 1,996 mmone) B anerorutpuie (30 mu)
nobassinn TpusTIiiaMuH (0,833 wi, 5,988 mmone) npu KT u nepemerinsany B reuerne 16 4
npu KT. Ilocne oOkOHYaHMS peakLUuu pPEAKLUMOHHYK) CMECh KOHLEHTPUPOBAIU IIPH

IMOHM>KCHHOM JaBJICHUU. HOJ’Iy‘lGHHbeI OCTaTOK OYHIIAJIkM Ha CHJIMKAreJieBOil KOJIOHKE
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combiflash® (rexcan/>tumanerar=75/25), nonydas wnenesoe coenmuenue (0,5 r, 70 %).

HKXMC: m/z 358,2 [M]*

IIpomexxyTouHOe coeqnHeHue-14: 1,2-auxaop-4-(3-usounanarodyr-1-un-1-uma)-
0eH3o0J1(%)
-0
L7
cl =z N
Cl

IIpn nepememmBanuu k pactBopy IIpomexyrouHoro coemmuenusi 11a (0,200,
0,833 mmonp) B JAXM (10 M) mobasnsmu tpudocren (0,0915 r, 0,308 mmonb) U HachIm.
pacteop NaHCOs3 (10 mu) mpu 0 °C. 3aTreM peakHMOHHYIO CMeCh NEPEeMEeLINBAIA B TEUEHHE
1 4 nmpu KT. ITocne okonuanust peakuuu ciaoi JIXM oTnensinyu U KOHLUEHTPUPOBAJIH, MOIyYast
nenesoe coenuHenue (0,200 r, HeouunmneHHbIH). [TomyueHHBI MPOAYKT HCIONB30BAIN HA
crnenyrouiei craaiy 6e3 TOMONIHUTEIbHOW OYHCTKH.
IIpomexyTounoe  coeguHenue-15: TpeT-0yTHia-4-((1-((3,4-auxaopdeHUII)ITHHIIT)-

HHMKJIONEHTHI)Kap0amMon)nunepa3suH-1-kapookcuiar.

o P e
Cl (0]

ITpu nepememuBanmu K cycnensuu [Ipomexxyrounoro coenunenus 12¢ (0,180 r, 0,481
mmodb) B JIMCO (5,0 mut) nobasmnsiiu TpeT-OyTrin-nunepasus- 1-kapookcmnar (0,098 r, 0,529
MMoJb) U TpudTHiIaMuH (0,20 mur, 1,443 mmons) npu KT u Harpesamu no 60 °C B TeyeHue
16 4. PeakunOHHYI0 CMeChb BBUIMBAJIM B JIEAsSHYIO Boay u skctparupoBain EtOAc.
O6benunennblie ciion EtOAc 00benuHsIM, MPOMBIBAIIH PACTBOPOM COJIH, BOZOH, BBICYITUBAJIH
Han NapSO4 u ynapuBaiy Mpy MOHWKEHHOM JaBJieHUH. [10My4YeHHbI OCTATOK OUWINAIHN Ha
cunukareneBoii kxononke Combiflash® (rexcan/stumanerar =60/40), momydas LeneBoe
coenunenne (0,204 r, 30,44 %). IXMC: m/z = 366,3 [M+H-100]".

Crnenyromue NmpoOMeKyTOYHbIE COSAMHEHHUS IMOJYyYadd MO CYINECTBY IPU MOMOLIH

crnioco0a, onrcanHoro st Ilpome:kyTouHoro coennHenusi-15.
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ITpome

KYTOY Boixoa (%)/
HOE Ctpykrypa HIONAK AHAJIUTHYECKH
coequH € JaHHbIE
eHHe
X
Tper-OyTrn-4-((4-(3-xy0op-4-
cl FZ H N/ﬁ P Y (@ P Boixoa: 54%;
K/NBOC denokcudpenmnn)-0yr-3-un-2-
15a KXMC: m/z
0 HT)-KapOaMOIT )-TIUTIePa3HH-
=484.2 [M+H]+.
1-kapOokcunat (£).
Tper-6ytnin-4-((4-(3-xnop-4-
0
U (musTUnamMuHO)-pernn)-0yT- | Boixoa: 66%;
ol Z NN
15b KXMC: m/z =

3-uH-2-11)-KapOaMOmJI )-
nunepasuH-1-kapOokcunat

&)

464.2 [M+H]+.

Tper-Oytun-4-((4-(4-xnop-3-

P N)LN/\ (mu3aTUIIAMUHO)-(PeHIT)-0y T- Bobixon:80%;
N H
15¢ | K/NTO\’( 3-uH-2-11)-KapOaMou)- KXMC: m/z =
ol o)
nunepasus-1-kapbokcunar | 463,4 [M+H]+.
).
Tper-Oytun-4-((4-(2,4-
j’\ P (by ) 6(( 3( ) Buixoa: 78%;
cl nuxjiopdeHmn)-0yT-3-uH-2-
15d Z N "O P Y HXMC: m/z =
N\H/O\{/ WJ1)-KapOaMom)-umnepasuH-
cl o} 425,9 [M]+.
1-kapOokcunat(+).
o] NHBoo uc-tper-OyTrn-((1s,4s)-4-
P NJJ\N o ) Bbixoa: 90%;
= 3-(4-(3,4-nuxnopdenun)-
15¢ | © HoH (6 3 : P ) HKXMC: m/z
T-3-UH-2-UJ1)-ypeuao)-
“ Y =354 2[M+H]*
IUKJIOTEKCHIT )-KapOamar (%)
N-(4-(3,4-muxnopdenn)-
j\ o (6( ; ) p(l)) ; ) Boixoa: 99%:;
T-3-UH-2-1J1)-3-
15f Cl Z N ’\(/Y Y KXMC: m/z =
NH OKCOIHUIepa3uH-1-
cl 340,1 [M]+.

kapOokcamu (T).
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ITpome

KYTOY Boixoa (%)/
HOE Ctpykrypa HIONAK AHAJIUTHYECKH
COeqUH € JaHHbIE
eHHe
Tper-6yTrn-4-((4-(4-xyop-3-
o P Y (¢ P Boixona: 68,7%;
Ji§ (1-MeTHIILUKIIOTPOTIHI )-
N N/ﬁ KXMC: m/z =
15¢g Z  H K/NBoc ¢bennn)-0yT-3-uH-2-11)- 46,4
kapbamowm)-unepa3uH-1 - ’
cl P P [M+H]+.
kapOoxcunar (+).
Tper-Oytun-3-(4-((4-(4-
o xjop-3-(1-
= ”)J\N/\ METHUJILIUKJIOPOITII)- Beixoa: 58%;
15h K/Nt\ bennn)-OyT-3-uH-2-11)- KXMC: m/z =
cl NBoc
kapbamon)-nunepasus-1- 502,4 [M+H]+.
WT)-a3eTUANH- 1 -
kapOokcunaT(+).
o Tper-OyTrn-4-((1-((3,4- Boixoa:100%:;
M ] ] :
150 o Y H N/ﬁ TUXJI0p(HEHUIT )-3THHILT) KXMC: m/z
. NBoc nuKIonponui)-kapdbamonn)- | =381,8 [M+H]"
Cl
nunepasus- 1 -kapobokcunar
Tper-OyTun-4-((1-((4-xnop-
j\ 3-(1-MeTUIILHKJIOTPOTIHIT)- Boixoa: 56%;
15j Z N I\()\IBOC (beHw)->THHMI )- KXMC: ve
cl IUKJIOMPOITHJI )-KapOaMoniI)- | aHaJTU3UPOBAIU
nunepasus- 1 -kapobokcunar
Tper-Oytmn-3-(4-((1-((4-
xyop-3-(1-
j\ ) Boixoa: 57%;
METHUJTLIUKJIOTPOITILT )-
=z N U P KXMC: m/z=
15k T\ (beHnN)-3THHNI)-
cl NBoc 513,4[M]+.

LU KJIOTIPOITHIT )-KapOaMom )-
NHUIepasnH- 1 -nin)-a3eTUINH-

1-kapbokcunat
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ITpome

LIKJIOMPOTIHIT )-KapOaMou)-

nunepasus- 1 -kapbokcunar

KYTOY Boixoa (%)/
HOE Ctpykrypa HIONAK AHAJIUTHYECKH
COeqUH € JaHHbIE
eHHe
Tper-OyTmn-4-((1-((6- Bbixon:
VAR MeTOKCUHA(TaTNH-2-11)- HEOUHIIeHHbIN
~ NJ\N/\
151 O 7 H (_NBoc STHHWIT)-LIUKJIONPOTINII )- KXMC: m/z =
o O kapOamor)-nunepas3us- 1 - 450,4 [M]+.
KapOokcuiar
Tper-O6ytun-4-((1-
\/ Q Boixoa: 40%;
NJ\N/\ (madranuH-1-UID THHUI)-
15m Z N KXMC: m/z =
K/NBOC LIMKJIOMPOIIHI )-KapOaMOouJ)-
420,4[M+H]+
nunepasuH-1-kapOokcunaT
Tper-Oytun-4-((1-((3-6pom-
)OJ\ A o ) ) Boixoa: 54%:;
-XJIOp(hEHMIT)-3THHHIT )-
15n Br Z | @ b KXMC: m/z =
NBoc | jukmonpomn)-kap6amomnn)-
o 426[M-56]+
nunepasuH- 1 -kapObokcuar
Tper-OyTun-4-((1-((4-xnop-
o 2-metokcu-5-(1-
) ) Boixoa: 74%;
METHJILIUKJIOTIPOITILT )-
150 =z N "O P HXMC: m/z =
NBoc (beHwT)->TUHMI)-
cl o~ 488.4|M+]+
LU KJIOMPOITHIT )-KapOaMoOu )-
nunepasuH- 1 -kapobokcunar
Tper-6yTun-4-((1-((4-xnop-
o 5-merokcu-2-(1-
)J\N ( Boixoa: 80%:;
7 ” /ﬁ METHJILIIKJIOTIPOITHI)-
15p L_NBoc WXMC: m/z =
(beHw)->THHII)-
cl 488.2|M+]+

IIpomexyTounoe coennHenune-15q: Tper-0yTui-4-((1-((4-xja0p-3-3THHHIAPEHNIT)-

3THHHJI)HKJIONpoNUI)KapOaMmon)nunepasnH-1-kapookcuaar
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(0]
L
N = N N
Cl

Craans-1: Tper-0yTna-4-((1-((4-xj0p-3-((TpMMeTHIICHINI )-3THHUI )-(PpeHUIT )3 THHHT)-

LMKJIONPoNnuI)KapéaMoua)nunepasun-1-kapookcuaar

> 7
_Si % 4 ”JJ\N/\
I\/NBoc
Cl

PactBOp TpeT-0yTri-4-((1-((3-0pom-4-x10pHeHN T )-3THHII)-LIUKIIOTI PO )-
kapOamou)-nunepasus- 1 -kapobokcunara (15n) (0,150, 0,311 mMmonb),
stunmitpuMermicuiana (0,046 r, 2,53 mmonp) u tpustuinamuHa (2 miu) B JIM®PA (1 mi)
npoxayBayiu aproHom B tedenue 10 mun. 3atem nobasssutu mpu KT Cul (0,006 1, 0,031 mmosnb)
u tetpakuc-(tpudenmndocdun)-nammannii(0) (0,022 r, 0,031 Mmonb). PeakimoHHyr0 cMech
BBIJIEP>KMBAJIN B MUKPOBOJIHOBOM neuu rpu 140 °C npu nepemeninBaHuu B TeueHue 4 4. 3aTeM
PEAKLIMOHHYI0 CMeChb KOHLEHTPUPOBAJIM TIPU MOHWXKXEHHOM pAaBieHuH. [lojydeHHbIH
HEOUHMIIECHHBI  NPOAYKT OuYMINANM HA  CHJIHMKAareaesodl  kojoHke combiFlash®
(rexcan/EtOAc=60/40), monyuasi nenesoe coenunenue (0,080 r, He uuctoe). IKXMC: m/z
=500,5 [M+H]+.

Cragus-2: TpeT-0yTHI-4-((1-((4-Xx10p-3-3THHHI(PEHUIT)-3 THHIIT)-LUKJIONPOIHI)-

Kap6amou)-nunepasuH-1-kapookcuaar

O

P]
NV Z N N
Cl

IIpn nepememmBaauu K pactBopy Tper-OyTru-4-((1-((4-xn0p-3-((TpuMeTHIcuIm)-
STUHHI )-(EHIIT )-3 THHIII )-LIUKJIONPOTIHII )-KapOaMoun )-nunepasus- 1 -kapookcmnara (0,080 r,
0,160 mmonb) B meranone (1 mur) nodasmsun K2COs3 (0,133 1, 0,480 MMOJIb) M IEpeMeEInuBaIN
B TeueHue | Jaca npu KOMHATHOW TeMmIiepaType. PeakliMOHHYI0 CMeCh KOHLIECHTPUPOBAIH U
OUMINAJH HA CHIHKarenesoii kononke Combiflash® (rexcan/EtOAc=60/40), monyuas neaesoe
coequnenue (0,070 r, ve uncroe). AKKXMC: m/z = 428 3[M+H].
IIpomexyTounoe coennnenue-15r: N-(4-(3, 4-auxaopdennn)-0yr-3-un-2-mi)-4-

oxconunepuauH-1-kapdoxkcamun ().
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ITpu nepemermmBanuu k cycnensun [Ipomexxyrounoro coenunenus 12 (0,100 r, 0,299
MMOJIb) U 4-okcomunepuans-1-us 2,2, 2-rpudropanerara (0,076 r, 0,359 mmons) B IMCO
(3,0 M) noGasmstun TpusTHnamuH (0,12 mu, 0,897 mmone) mpu KT u nmepemermmBanu B
TeueHue 14 4. PeakIMOHHYI0 CMECh BBUIMBAJU B JIEASHYIO BOAY M 3KkcTparuposaiu EtOAc.
O6benunennsbie ciion EtOAc npoMbiBaii BOIOH U paCTBOPOM COJIH, BbICY rBaK HaJ NazSO4
U yHapuBald TpU TOHM)KEHHOM faBieHUH. [loJaydeHHBI OCTaTOK OuHWINANM Ha
cunukaresnesoil kononke Combiflash® (JIXM/MeOH=98/02), nomyuas IeleBoe COeaUHEHHe
(0,095 1, 94,05 %) B Buze TBepaoro semectsa. JKXMC: m/z = 3393 [M+H]".
Ipomexyrounoe coennnenue-15s: N-(4-(3, 4-quxjaopPpenni)-0yr-3-uH-2-un)-4-

(ruaApPOKCHUMHUHO)-IUNepUuAHH-1-Kapbokcamuya (£).

1.
pZ N~ °N
:(:/L \N'OH
cl

IIpu nepememuBannu k cycneHsuu N-(4-(3,4-nuxnopdenun)-0yr-3-uH-2-m1i)-4-
okcomnunepuaus-1-kapookcamuna (IIpomeskyrounoe coequnenue 151) (0,090 r, 0,265 mMmodb)
B otaHose (4,0 mi1) noOaBNsIM HACBIIIEHHBIH pacTBop OukapOonara Hatpus (0,036 T, 0,531
MMOJIb) B Tuapoxsopua ruapokcmiamuna (0,036 r, 0,531 mmons) npu 0 °C. Ocraisuiu
peakLMOHHYHO cMech HarpeTbes A0 KT, nepememnBanu B Tedenue 14 4, a 3aremM ynapusaiu
NPU TOHIMKEHHOM JIaBJIeHUH. [IOJy4eHHBIH OCTATOK MOMELIATd B BOXY, SKCTParupoOBaU
EtOAc, obbenunennbie ciiou EtOAc nmpombiBaiu pacTBOPOM couH, BbicymuBaiu Haa NaxSOy
Y YIapHBaJIM IpU MoHmkeHHoM aasjeHuu (0,090 r, 45,74 %). IXMC: m/z = 354,3 [M+H]".
IIpomexyTounoe coennnenue-15t: Tper-0yTui-4-((4-(3,4-auxyaopdennn)-oyr-3-un-2-
ni)-kapb6amon)-nunepasuH-1-kapookcuaar ()

0

N )LQ
Cl
PactBop 1,2-muxnop-4-uondenzona (IIpomekyrouHoe coenmnenune la) (5,6,
20,75 MMoIB), TpeT-O0yTuin-4-(0yT-3-un-2-nnkapdamornn )-nmunepasus- 1 -kapookcuara

(ITpomesxyTouHoe coenuHenue 8) (7 r, 24,91 mmonp) u TpusTHIaMuHA (8,66 Mi1, 62,25 MMOIb)
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B JIM®A (100 M) nponysanu aproHoM B TeueHue 20 muH. 3atem nobdasnsm npu KT nomun
menu (0,79 1, 4,15 mmons) u Terpakuc-(tpudennndocun)-nammanuii(0) (2,39 r, 2,07 Mmodb)
1 CHOBA MPOAYBAJIN PEAKLUOHHYIO CMeCh aproHoM B TeueHue 10 MuH. PeaklimoOHHYIO cMeCh
nepememnBaan B TedeHue 2 4 npu 80 °C. Ilocrne okOHYaHHS peakLHH CMECh BBUIMBAJIH B
nensiHyro Boay u skctparupoBanu EtOAc. Cnon EtOAc BhICymnBanu, KOHLEHTPUPOBATIU U
OUMINANH HA CHITHKAreNieBoii kononke combiFlash® (rexcan/EtOAc=40/60), monyuas nenesoe
coequnenue (7,0 r, 79,8 %). IXMC: m/z =426,1 [M]+.

Crnenyrolye NpoMeKyTOYHbIE COEAMHEHMs MOJIydald MO CYLIeCTBY IPU MOMOLIU
cniocoba, ommcanHoro st Ilpome:kyTouHoro coeguHeHusi-15t ¢ COOTBETCTBYIOIIMMHU

HU3MCHCHUSMU B pC€ArcHTax, KOJIMYECTBAX PCArCHTOB, PACTBOPUTEIIAX U YCJIOBUAX PCAKIIUU.

IIpome
KYTOY Boixoa (%)/
HOe CrpykTrypa HNIOTAK AHAIUTHY eCKH
coeuH ¢ JaHHbIe
eHHe
Tper-Oytun-4-((4-(3,4-
nuxjopheHun)-2-
j\ 2(1) ; 2-tun) Boixon:50,3%
MeTUIO0YT-3-UH-2-1J1)-
15u | Z | @ KXMC: m/z
NBoc | xapGamom)-
ol =384,1[M-56]+
numnepasuH-1-
KapOoKcHIaT
Tper-6yTrn-4-((1-(3,4-
o nuxiopdennn)-nent-1- | Boixon:54,2%
NJ\N/\
15v cl Z N [_NBos uH-3-un)-kapbamonn)- | AKXMC: m/z
cl nunepasuH-1- =440,1 [M+H]+
kapOokcunar (£)
Tper-6yTrn-4-((1-(3,4-
nuxjiophenn)-4-
j\ L-ttt-3) Boixon:50,78%
METUJIIEHT- | -1H-3-11)-
15w | ¢ Z NN HXMC: m/z
L NBoc kapGaMow)-
cl =398,8 [M-56]+
numnepasuH-1-
kapOokcunar (£)




ITpome

KYTOY Boixoa (%)/
HOe Crpykrypa HIOMMAK AHAJIUTHYECKH
COeqUH € JaHHbIE
eHHe
Tper-Oytun-4-((4-(3-
xJop-4-proppenunn)-
j\ . p-4-b p(b) ) Boixoa: 35,7%
T-3-UH-2-UJ)-
15 | ¢ =z N "()NB Y HKXMC: m/z
o¢ | xapbamoun)-
F =410,1 [M+H]+
nunepasuH-1-
kapOokcunar(+)
Tper-Oytun-4-((4-(3-
xJop-4-
)OL (TpudTOopMmMeTHI)- Beixoa: 64%;
15v o Z § N()“B oc | denmn)-6yT-3-nH-2- KXMC: m/z
FsC 1)-KapOaMomn)- =404,0 [M-56]+
numnepasuH-1-
kapOokcuaat(+)
Tper-OyTmn-4-((4-(3-
XJIOp-4-MeTuiheHu)-
o Boixoa: 43,16%
152 P NJ\N OyT-3-uH-2-mn)-
cl Z  H L_NBoc KXMC: m/z
KapOamom)-
HsC =350,2 [M-56]+
numnepasuH-1-
kapOokcunar (£)
Tper-Oytn-3-(4-((4-
(3,4-nuxnopdenn)-
JOL OyT-3-uH-2-11)- Bbixon:40%
15aa ol Z N Kap6aMomJ)- KXMC: m/z

N
cl \C\N Boc

nunepasuH- 1-umi)-
azeTuauH-1-

kapOokcunar(+)

=481,1 [M+H]+
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ITpome

KapOaMom)-

KYTOY Boixoa (%)/
HOe Crpykrypa HIOMMAK AHAJIUTHYECKH
coeuH € JaHHbIE
eHHe
Tper-Oytun 4-((4-
HadTaMH-2-1J)-0yT-
j\ (siah ) oy Bbixoa:53,0%
3-uH-2-1n)-
15ab N"TNTY HKXMC: m/z =
. NBoc kapOamomn)-
408,3 [M+H]+
nunepasuH-1-
kapOokcunar(+)
Tper-Oytun-4-((4-(1H-
? MUHIA3001-5-un)-0yT-3- | BeIxoa:56%
NJL /\
13ac H o [ _NBoc | HH-2-mm)-kapbamoun)- | XKXMC: vz
N
numnepasuH- 1 - =398,1 [M+H]+
KapOokcuar
Tper-Oytun-4-((4-(1-
metui- 1 H-unnazon-4-
j\ ) 6yr-3 2-tu) Bobixon:54%
N w)-0yT-3-UH-2-111)-
15ad | _N_ NTINTY HXMC: m/z
L NBoc kapOamowuJ)-
=412,1 [M+H]+
numnepasuH- -
kapOokcuar(+)
Tper-Oytun-(1-((4-(3,4-
Q nuxiopdennn)-0yr-3- | Beixog:50%
15ae CID/\ N '\O\ uH-2-un)-kapdamonn)- | AKXMC: m/z
NHB
cl > MUTIEPUITH-4-111)- =440 [M+H]+
kapOamar(+)
Tper-OyTrn-4-((4-(5-
XJIOpTUO(EH-2-UT)-
. p3 (1)2 ) ) Bbixon:57,14%
T-3-1H-2-1J1)-
15af Y KXMC: m/z

numnepasuH-1-

kapOokcunar (£)

=398,3 [M+H]+
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ITpome
KYTOY Boixoa (%)/
HOe Crpykrypa HIOMMAK AHAJIUTHYECKH
coeuH € JaHHbIE
eHue
Tper-OyTrn-4-((4-(4-
o (6enzunokcn)-3-
L ~ —_ Bbixon:45,5%
Z N N - -3 -
15ag ¢ - . NBoc op(peri)-OyT-3-i KXMC: m/z
o 2-un)-kapbamon)-
©/\ =498,6 [M+H]+
nunepasuH-1-
kapOokcunar (+)
Tper-Oytun-4-((4-(3-
xjop-4-propdenun)-
JOL 5 p3 (bzp(b) Bbixoa:24,13%
T-3-UH-2-WJ1)-
15ah | a UB Y KXMC: m/z
°¢ | kapbamoun)-
F =410 [M+H]+
nunepasus-1-
kapOokcuar ()
Tper-Oytmn-4-((4-(3-
aMHHO-4-xJToph eHUI)-
j\ 6yr3-r2om) Bbixoa:23,66%
) T-3-UH-2-HJT)-
158 | z N UB Y KXMC: m/z
°¢ | kapGamoun)-
i =407,3 [M+H]+
numnepasuH-1-
kapOokcunar(+)

I[Ipome:xxyTounoe coenunenne-15aj: Tper-6yrun-4-((4-(3-aueramuno-4-xaopdenn)-oyr-

3-uH-2-ni)-kapéamMon)-nunepasun-1-kapooxkcuaar (£).

o)
HN 4

Cl

o}

N
™
K/N\n/o\i/

O

ITpu nepemernnBanuu Kk pactBopy IIpomeskyrounoro coenunenust 15ai (0,200 r, 0,492
MMoJIb) B AXM (25 min) nobassimu tpustrnamud (0,150 1, 1,47 MMOIb) B aleTUIIXJIOPU TTPU
0 °C. PeakuinoHHyI0 CMeChb NEpeMellnBajIl MPH KOMHATHOM TeMmmeparype B TeueHue 16 4.
PeakMOHHYHO CMeCh yapHUBaJIX MPU MOHUKEHHOM J1aBJIeHUU. 11onyd4eHHbIi HEOUNIIEHHBIN

TNIPOAYKT OUMINANH HA CHIMKAreeBoil kononke combiFlash® (60 % DA B rekcane), momydas
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10

uenesoe coenuaernue (0,150 r, 68,1 %) B Bunme Oenmoro TBepnoro BemecTsa. KXMC: m/z
=349,3 [M+H-100]".

IIpomexxyTouHoe coennnenue-15ak: rper-oyrmi-4-((4-(4-xjaop-3-

(uuxaonponaHkapooxkcamMuao)-peHu)-0yT-3-uH-2-uia)-kapdamMmon)-nunepasun-1-

0]
O
PN
Cl

LleneBoe coequHeHre NOTyYaau MO CYLIECTBY MPU MOMOIIH METOAUKH, OTTUCAHHOM J1JIsi

KapOokcuaar (£).

nonyuenuss IIpomelkyTouHoro coeguHeHusi-15a) ¢ wucnonb3oBanueMm IIpomexyTouHOrO

coenunenus 15ai Beixoa: 64,3%; IKXMC: m/z = 375,3[M+H-100]".

Crnenyroiue MpOMEXKyTOYHbIE COSAMHEHHUS MOJy4Yajdd MO CYIIEeCTBY MPU MOMOLIH
cnocoba, ommcaHHoro st IIpome:kyTouHOro coeguHeHusi-15t ¢ COOTBETCTBYHOIIMMHU

N3MEHECHHSAMU B p€arcHrax, KOJIM4eCTBax pearCHTOB, pAaCTBOPUTEIIAX U YCIIOBUAX PEAKLIUU.

ITpome
KYTOU Boixon (%)/
HOe Ctpykrypa HNIOMMAK AHAJTUTHY €CKH
coequH € JaHHbIe
eHue

Tper-OyTun-4-((4-(3,4-

* nuxiopdennn)-0yT-3-uH- Bobixona:41
16 CID/L H)Usoc 2-u)-kapbamonn)- KXMC: m/z =
cl MUNEepUInuH-1- 425,0[M+H]+

kapOokcuar (£)

Tpanc-Tper-OyTHi-
((1r,4r)-4-((4-(3,4-

j o )Gyr-3 Boixoa: 91
auxyiopdenun)-0y-3-uH-
16a cl 7 H Q KXMC: m/z =
NHBoc 2-uy)-kapOamMou)-
Cl 438, 9[M+H]+
LIUKJIOTeKCHIT )-KapOamar
&)

IIpomexyrounoe coeaunenue-16b: Ttper-0yTni-3-(((S)-4-(3,4-auxaoppenunn)-oyr-3-un-2-

WJI)-Kap0aMonJI)-nuppoHAnH-1-kapOokcmiaTa ruapoxJopun (); u
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IIpomexyTouHoe coenuHeHue-16c¢: Tper-0yTui-3-(((S)-4-(3,4-auxaoppenun)-6yr-3-un-2-u.)-

Kap6aMouJI)-NUPPOIHAHH-1-KapOoKcHIaTa rUAPOXJ0puA (%)

0] (0]
Cl :@/ HJKE/N Boc CI:@/LHJKCN Boc
cl .HCI u Cl .HCI

IleneBble coenuHeHUs MOMYYaIH MPU MOMOIIU METOJUKH, OMTMCAHHOMN AJIsl TOJyYeHUs
IIpomexxyTouHOro coeanHenus-8 ¢ ucnonb3opanueM IlpomexkyTouHoro coeanHenus 9a u
IIpomexyTouHoro coeguHeHuss la [ TDOIy4YeHHs] CMECH H30MEPOB B KauyecTBe
HEOUHIIEHHOTO MNpoAykTa. HeouunimeHHoe coeniMHEHUE OMOJHUTENBbHO OYHUIIAIN IpU
nomoinu npenapatuBHoit TCX, monyvast otnensHO uzomep 16b (Beixoa: 15%; KXMC: H/0)
u u3omep 16c¢ (Bbixoa: 14%; KXMC: H/0).

IIpomexyTouHoe coennnenue 16d: Tper-0yTua-(1-((4-(3,4-a1uxjoppennn)-6yr-3-un-2-
HJI)-Kap0aMoMJI)-HKJIONEHTHII)-Kap0amar ().

NHBoc
Z N
Cl
Cl
IIpu nmepememmBanun k cycneHsuu IIpomexxyrounoro coemuHenus 1la (0,150,
0,5986 mmonb) u 1-((TpeT-OyTOKCHKapOOHMI)-aMHUHO )-LIMKJIOTIEHTAH- | -kapOOHOBOM KHCJIOTHI
(ITpomexxytouHoe coenunenue 7d) (0,137 r, 0,5986 mmonb) B IM®PA (4,0 M) nobaBisiu
EDCI (0,126 r, 0,6585 mmonb), HOBT (0,089 r, 0,6585 mmonb) u Tpustrnamun (0,025 mo,
1,7960 mmonb) pu 0 °C u nepemenuBany B teuenue 14 4 npu KT. Tlocne okoHYaHMS peakiiu
PEAKLMOHHYIO CMECh BBIJIMBAIIH B JIEISIHYIO BOAy U 3kcTparupoBau EtOAc. O0benuHeHHbIE
ciou EtOAc npomeiBaiu BOJOM M pacTBOPOM coiiy, BbicynBaiu Haa NaxSO4 u ynapusanu
NpU TOHIKEHHOM JaBJIeHUH. [lOJy4eHHBI HEOUMINEHHBIH MPOAYKT OYMINAIN Ha
cunukareneBoii xononke Combiflash® (rexcan/stunamerar = 70/30), momydas ueneBoe
coequnenue (0,102 r neounmenHoe). AKKXMC:m/z = 325,2[M-100].

[Ipome:xxyTounoe coennnenue-17: N-(4-(3,4-auxyopdenn)-0yr-3-uH-2-uj1)-nunepasuH-

1-xkapOokcamuaa ruapoxJopua ().
o}
Cl 4 H)J\

UH.HCl

Cl

86



ITpu nepememinBaHuM K pacTBopy TpeT-OyTmin-4-((4-(3,4-nuxnopdenrnn)-0yr-3-nH-2-
win)-kapOamonn)-nunepasus- 1 -kapookcunara (7,0 r, 16,43 mmonp) B amokcane (100 mu)
nobasisun quokcad. HCI (70 mu) mpu 15 °C. PeakunoHHY0 cMeCh MepeMeIInBaii B TeUeHHE
16 4 mpu KT. PeakuiOHHYO0 CMECh KOHLIEHTPUPOBAIH, HEOUULIEHHBIN MPOAYKT PACTUPAIIH C
IVSTUIOBBIM 3>(QUPOM, MONy4asl >KeJaeMbli mpoaykT (5,9 I, HEOUMINEeHHBIH), KOTOPBIHA
UCIIONb30BAJIM HA CIAENYIOIIEH CTaauH.

Crnenyroomue npoMeXyTOYHbIE COEAWHEHUs MOJIy4ald MO CYLIECTBY MHPHU MOMOIIH

crnioco0a, onrcanHoro ais IlpomeskyTounoro coennnenusi-17.

IIpome
KYTOY Boixoa (%)/
HOe CrpykTypa HIOIMAK AHATUTHYECKH
COeMH € 1aHHbIE
eHHue
N-(4-(3,4-
o auxJopdenu)-2-
17 o P HJ\N/H MeTUI0YT-3-UH-2-1J1)- KXMC: m/z =
\NHHer nunepasus-1- 340,1 [M+H]+
ci
kapOokcamuna
TUAPOXJIOPUL
N-(1-(3,4-
Bbixon:
j\ nuxiopdennn)-nent-1- .
HEOUHUIIIEHHBIH
17b cl Z N D WH-3-1J1)-TTUIepasuH- 1 -
NH.HCI KXMC: m/z =
cl kapOokcamuaa
H/O
ruapoxJjopun ()
N-(1-(3,4- Bbixon:
o nuxjopdennn)-4- HEOUHIIeHHbIN
17c o P HJ\N/\ MeTWIneHT-1-un-3-mn)- | AKXMC: m/z =
L NHHC nunepasus-1- 353,95 [M+H]"
“ kapOokcamuzna (cBobonHOE
ruapoxjopun () OCHOBaHHE)
JOL N-(4-(3-xy0p-4-
Bbixoa:
17d cl Z N D‘"" na | dropdennn)-Oyr-3-un-2-
) HEOUMILECHHBIN
F YUT)-TIATIEPA3HH- 1 -
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IIpome

KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHATUTHYECKH
coeNH € 1aHHbIE
eHHe
kapOokcamuia KXMC: m/z =
rugpoxJopun (+) 310,1 [M+H]"
(cBoOOIHOE
OCHOBaHHUE)
N-(4-(3-xnop-4- Bbixon:
o (Tpudropmerun)- HEOYHILEHHBIN
176 o = HJ\N/\ dennn)-0yr-3-un-2-nn)- | AKXMC: m/z
HHe MHMepasuH-1- =359,7 [M+H]+
e kapOokcamuza (cBOOOIHOE
ruapoxyopun (£) OCHOBaHHE)
N-(4-(3-xnop-4-
o Bobixon:
L metuidennn)-0yr-3-uH- 5
17f cl zZ | N()\IH_HCI 2-un)-nunepasus-1- HEOHIIEHHEI
HsC kapOokcaMuaa AKXMC: m/z
=H/0

ruapoxJjopun (£)

4-(azerunuH-3-m)-N-(4-

(3,4-nuxnopdenun)-OyT-

Boixoa: 87%
KXMC: m/z

17¢g N 3-uH-2-11)- - | =3812 [M+H]'
. \C\NH.HCI WH-2-WJT)-TTUIepa3uH 2 ]
1-xapOokcamuna (cBobonHOE
ruapoxJjopun () OCHOBaHHE)
Bbixoa:
N-(4-(nadTanus-2-m1m)-
Svr3 D) HEOYUILIEHHBIN
o) yT-3-1H-2-1J1)-
A KXMC: m/z
17h z N @ nunepasus-1-
OO NH.He! =308,2 [M+H]+
kapOokcamuna
(cBoOOIHOE
ruapoxiopun ()
OCHOBaHHE)
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IIpome

KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHATUTHYECKH
coeNH € JaHHbIe
eHHne
N-(4-(1H-unpmazon-5- Bbixoa: 89%
j\ w)-0yT-3-uH-2-1)- KXMC: m/z
17i Z W 1 =297,9 [M+H]*
N/ K/NH-H(” nunepa3nH-1- = , [ ]
N kapOokcamuzna (cBobonHOE
ruapoxJIopun (+) OCHOBaHUE)
o N-(4-(1-metun-1H- Boixoa: 74%
N= P N)J\N/\ UHa301-4-mn)-0yT-3-un- | AKXMC: m/z
. —N Zt
17j LUNHHC! | 2oym)-mumepasun-1- 3118 [M+H]+
kapOokcamuza (cBOOOIHOE
ruapoxyopun (£) OCHOBaHHE)
Bobixon:
4-amuHO-N-(4-(3,4-
o o ) 6y1-3 HEOUULIEHHBIN
nuxiopdennn)-0yt-3-
_ NJ\N P Y KXMC: m/z
17k cl Z  H WH-2-WJ1)-TIUnepa3uH- 1 -
NH, HCI =340,1 [M+H]+
cl kapOokcamuaa
(cBOOOIHOE
ruapoxJjopun ()
OCHOBaHHE)
N-(4-(5-xnoptuopen-2-
o ) Gyr-3 2ot Bbixoa:
Wi)-0yT-3-UH-2-11)-
FZ NJ\N/\ d HEOYUILIEHHbIN
171 S H K/NH.HCI nunepasuH-1-
\ ¢ KXMC: m/z
kapOokcamuna
Cl =H/0
ruapoxjopun ()
N-(4-(4-(6en3unokcu)-3-
o Bbixoa:
L ~ xyiop¢eHmn)-0yT-3-1H-2-
=z NN HEOYHUIEHHBIN
17m “ 7o NGLTN YUT)-TIATIEPA3HH- 1 -
o KXMC: m/z
@A kapOokcamuna
=H/0

ruapoxJjopun ()
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IIpome

KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHATUTHYECKH
coeNH € JaHHbIEe
eHue
N-(4-(3-xnop-4-
o b ( (;) )p6 ; ) Bbixoa: 94,5%
Topden)-0yT-3-1H-2-
P N)J\N/\ P d KXMC: m/z
17n cl Z H K/ WJT)-TIATIEpa3nH-1-
NH.HCI =310,3 [M+H]+
F kapOokcamuzna
ruapoxjopun ()
N-(4G.4-
X JIOP(EHUIT)-3TUHHIIT )-
- j\ P ) Boixoa: 83,6%;
0 LUKJIOTIPOTINII )-
ol Z N @ b JKXMC: m/z
NH.HCI nunepasus-1-
Cl =338,2 [M]+.
kapOokcamuza
TUIPOXJIOPUTT
N-(1-((3,4-
TuxJI0phEeHUIT )-3THHHIII )-
j\ pe )) Boixoa: 88%
LUKJIOTIEHTHT )~
17p Cl 7 H N/\ KXMC: m/z =
K/NH-HC' nUnepasuH-1-
368 2[M]+.
Cl kapOokcamuaa
TUIPOXJIOPUT
0 N-(4-(3-xnop-4-
L Beixona:
ol Z NN (benokcupennn)-6yT-3-
K/NH.HCI HEOYUIIEHHBIN
I'lq WH-2-1J1)-TTUIepa3uH- 1 -
Q KXMC: m/z =
kapOokcamuna
384,1 [M+H]+.
ruapoxjopun ()
N-(1-((4-xmop-3-(1-
Bbixon:
j\ METHJILMKJIOTTPOTTHII )- 3
HEOYMIIEHHBIH
17r 2 N/\ €HUJT)-3TUHUJI)-
(ncr | derinn) ) HKXMC: m/z =

Cl

LIUKJIOTPOTINI )-

numnepasuH-1-

358,3 [M+H]+.
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IIpome

KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHATUTHYECKH
coeNH € JaHHbIe
eHHne
kapOokcamuna
TUAPOXJIOPUL
4-(azernauH-3-n1m)-N-(1-
((4-xmop-3-(1-
)OJ\ METUJILUKIIOTIPOTINI)- Bbixoa:100%,;
17s Z N\ U (beHMT)-3TUHUIT)- KXMC: m/z =
cl \C\NH LIUKJIOTIPOTINII )- 413,3 [M+H]+
nunepasus-1-
kapOokcaMun
N-(4-(4-xnop-3-(1-
j\ METUJILIUKJIOTIPOTIII)- Berxo:100%
17t Z NN (beHwN)-6yT-3-HH-2-11)- ! ’
L NH KXMC: m/z =
ol nurnepasuH-1- 3463 [M+H]-
kapOokcamuz (+)
4-(azerrouH-3-mi)-N-(4-
o (4-xnop-3-(1-
P HJ\D METUJILMKJIOTIPOTINI - Boixoa: 92,6%;
I7u y NY\NH.HCI bernn)-0yT-3-un-2-mn)- | AKXMC: m/z =
nunepasuH-1- 401 4[M+H]+
kapOokcamuna
ruapoxjopun ()
N-(4-(2,4-
nuxyopdennn)-0yr-3- Boixoa: 94%;
17y KXMC: m/z =

0]
Cl )]\
Z N N
Cl

WH-2-1J1)-TTUIepa3uH- 1 -
kapOokcamuna

ruapoxJjopun ()

325,7 [M+H]+
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IIpome
KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHATUTHYECKH
coeNH € JaHHbIe
eHHne
N-(4-(3-xnop-4-
Bbixoa:
o} (mu3TUIAMMHO)-(pEeHNT )-
A )LN ~ - HEOYHUIIIEHHBIH
-3-HH-2-11)-
17w c L T e ) KXMC: m/z =
SN numnepasuH-1-
P 362,3 [M+H]+
kapOokcamuzna
ruapoxopus(t)
N-(4-(4-xnop-3-
(musTUnamuHo)-perun)- | Boixoa:
o)
1% \)\1 ~ H)LN/\ OyT-3-uH-2-11)- HEOYHILEHHBIN
A nunepasus-1- KXMC: m/z =
cl
kapOokcamuzaa 363,0 [M+H]+
TUAPOXJIOPUT
. NH, HCI ruc-1-((1s,4s)-4-((12-
J ,U XJIOPAHHJT )-aMHHO)- Boixoa: 92%
a Z N R
17y nukiorekcun)-3-(4-(3,4- | AKXMC: ue
c nuxiopdennn)-0yt-3- MOHHU3UPOBAH
WH-2-WT)-MOYeBUHa (£).
N-(1-((6-
MeToKcuHa(TaTnH-2- HEeOYHIeHHbIH
o)
» N HJ\D YUT)-3THHHI )- KXMC: m/z =
17 NH.HCI )

Z N OO LU KJIOTIPOTIHJI) 350,3 [M+H]+
nunepasus-1- (cBoGoaHOE
kapOokcamuna OCHOBaHHe)
TUAPOXJIOPUL

Crnenyromue [Tpomerxytounsie coenunenus 17aa - 17ad ObutH osTydeHbr 00paboTKOM

COOTBETCTBYHOIIUX

3alUIIeHHbIX  Boc

KOHLCHTPUPOBAHUEM B BAKYYyMC.

NMpEAMCCTBEHHUKOB
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ITpome

KYTOY Boixoa (%)/
HOe CrpykTypa HIOIMAK AHAJIUTHYECKH
coeuH € JaHHbIE
eHHe
N-(1-(nadranun-1-
) Bbixoa: 85,6%;
o) WD THHI )-
O P NJLN/\ KXMC: m/z =
Z LKJIOTPOTIHII )-
17aa O NG portun) 320,3 [M+H]*
TFA nunepasux-1-
(cBOOOnHOE
kapOokcamu (Cob
OCHOBaHMUE)
TDYK)
N-(1-((4-xmop-3- Bobixon:
o STUHWI(PEHUT)-3TUHW)- | HEOUUIIEHH bIi
\ / NJLN/\
\7ab N 7 H (_NHTFA LIUKJIOIPOTINIT )- KXMC: m/z =
cl nurnepasuH-1- 328,3 [M+H]"
kapOokcamuz (Coib (cBOOOIHOE
TDVYK) OCHOBAaHUE)
N-(1-((4-xmop-2-
meTokcH-5-(1-
Boixoa: 99%
METHJTLUKIIOTPOTIHLI )-
)OL KXMC: m/z =
€HIT)-3THHII )-
17ac Z N D ern) ) 3883 [M+H]*
NH.TFA LIUKJIOTPOTIHII )-
cl o~ (cBOOOIHOE
numnepasus-1-
OCHOBAHHE)
kapOokcamu (Cob
TDYK)
N-(1-((4-xnop-5-
MeToKcH-2-(1-
)OL ) Boixoa: 96%
METUJILIMKJIOTIPOTTHJ )-
Vi N N KXMC: m/z =
L NHTFA bernn)->3TuHII)-
17ad | 388,3 [M+H]"
o)

-~

LU KJIOTIPOTTHII )-
numnepasus-1-
kapbokcamun (Cob

TOYK)

(cBOOONMHOE

OCHOBAHHE)
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15

Coenunennss IlpomexxyTounbix coenuHeHnii (17ae m 17af) monmydamun myTtem

o0pabotku coorserctyromieit conmu HCI kapGoHaTom HaTpws.

IIpome
KYTOY Boixoa (%)/
HOe CrpykTypa HIONMAK AHATUTHYECK
coeHH He JaHHbIe
eHHe
o N-(4-(3-auetamuno-4- Beixoa: 85,8%
0
1Tac I =z HJ\N/\ xynoppennn)-0yr-3-un-2- | dKXMC: m/z
K/NH WJT)-TIATIepa3uH-1- =349,3
cl kapOokcamup (+) [M+H]+
N-(4-(4-xnop-3-
o ( 5 Boixona: 84,7%
o LIUKJIONPONUHKapOOKca
ﬁA / N)LN/\ b b KXMC: m/z
17af HN Z  H K/NH Mu0)-¢heHnn)-0yT-3-1H- 3753
2-un)-nunepasus-1- ’
Cl ) P [M+H]+
kapOokcamun ()

IIpome:xxyTounoe coennnenue 17ag: Tpanc-3-(4-(3, 4-nuxaopdennn)-0yr-3-un-2-ui)-1-

MeTHJI-1-(2-(MeTHJIAMHUHO)-LUKJIOT eKCHJT)-MOYeBHHA(L).

j\ Q
= N7 N
Cl Z  H
Cl

ITpu nepememmBanuy k cycnensuu [Ipomexxyrounoro coenunenus 12 (0,150 r, 0,157
MMOJIb) " tpaHc-N1,N2-nuMmeTunukiorekcan-1,2-nuamuna(+) (ITpomesxyTouHOE
coequrenue 4e) (0,095 r, 0,718 mmones) B IMCO (5,0 M) moGaBisiim TPUMETHIIAMIH
(0,18 M, 2,992 mmonb) npu KT u nmepememmmBamu B TedeHue 18 u. PeakunoHHYIO cMech
BbUIMBAJIM B JieNsHYyr0 Boxy M 3kcrparupoBamu EtOAc. OOwvenunensasie cionm EtOAc
NPOMBIBAJIM BOAOH W pPacTBOPOM couyik, BbicymuBanu Hajgy NaxSOs u ymapuBamu mnpu
NOHMKEHHOM J1aBlieHUU. [loNydeHHBI OCTAaTOK OYHMINAJIM HAa CHJIMKAreJeBOH KOJOHKE
Combiflash® (IXM/MeOH=93/07), nonyuas nenesoe coenunenue (0,060 T, 35,08 %) B Buze
TBepaoro semectsa. JKXMC: m/z = 382,30 [M+H]".

Crenyromue coeqUHEHNs TOTYYaJIH N0 CYIIECTBY MPH IOMOIIH CITOco0a, OMMCAHHOTO
st llpoMeskyTouHOro coennHeHusi-17 ¢ COOTBETCTBYIOIINMH H3MEHEHUSIMU B PeareHTax u

YCJIOBUSIX pPEaKLIUU.
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IIpome
KYTOU Boixoa (%)/
HOe CrpykTypa HNIOMMAK AHAJIMTHYECKHE
coeNH AaHHbIE
eHHne
0 N-(4-(3,4-nuxnopdenrn)-
OyT-3-uH-2-mn)-nunepuanl- | Beixoa: 83%
18 | c Z HJ\G
NH.HCI | 4_xap6oxcamuma KXMC: v/o
Cl ruapoxiopun ()
N-(4-(3,4-nuxnopdenmn)-
0 OyT-3-uH-2-11)- Bobixon:
18a cl Z HJKCNH-HU MHUPPOITUIUH-3- HEOUYHIIIeHHBIH
o kapbokcamuna ruapoxnopun | AKXMC: H/o
(+)(u30omep-1)
N-(4-(3,4-nuxnopdenwn)-
o] Boixon:
OyT-3-uH-2-1i)- 5
HEOUHII€HHbIH
18 | ¢ Z H NH | nupponunun-3-
KXMC: v/0
o Hel kapOOKcaMuaa ruIpOXJIOPU
()(m30mep-2)
tpanc-(1r,4r)-4-amuno-N-(4-
0 (.4 o Gyr-3 Boixoa: 92%
,4-nuxopdenmn)-0yT-3-
= NJ . KXMC: m/z=
18c Cl Z H WH-2-WJT)-IIUKJIOTeKcaH- 1 -
NH, . 340,2
cl kapOOKcaMuaa ruipOXJIOpUa
HCl [M+H-100]+
&)
Bbixon:
Q NH2 1-amun0-N-(4-(3,4- 5
N o - HEOUHUIIIeHHbI
= nuxyopdennn)-0yT-3-uH-2-
18d H KXMC: m/z =
WUT)-IIUKJIOTIEHTaH- 1 -
cl 325.2[M]+
Cl kapbokcamuy (+)
IIpumep-1: 4-akpuinona-N-(4-(3,4-quxsopdenunn)-0yr-3-uH-2-uj1)-nunepasun-1-

KapOokcamusg (+).
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cl Z ﬁJ\N/ﬁ
Cl (0]

IIpn nepememuBannu k cycnersun N-(4-(3,4-nuxnopdenun)-0yT-3-uH-2-1i)-

nunepasus-1-kapbokcamuna rugpoxiopuna (IIpomexyrounoe coemunenue 17) (5,9,
16,34 mmone) B JAIXM (70 M) noOammstiu TpusTwiamuH (4,95 1, 49,02 Mmomnb) u
akpunonnxaopun (1,92 r, 21,24 mmons) npu 15 °C. PeakunoHHy10 CMeCh NepeMeInnBaIi pu
KT B Teuenune 3 u. Ilocne OkOHYaHMs PEAKLMH PEAKLUOHHYIO CMECHh MPOMBIBAJIM HACBILL.
pactopoM NaHCOs; wu pacrBopom comu. Cnoit JAXM KOHLUEHTPUPOBAIM, MOJyUast
HEOUMIIEHHOE COEMHEHHe, KOTOPOe OuMINAJH HAa CHJIMKAareieBoil kojoHke combiflash®
(AXM/MeOH=97/3), nonyu4as uenesoe coenunenue (3,2, 51,5 %). BOXKX: 98,7%; AKXMC:
m/z =379,9 [M+H]".
H SIMP (400 MI'u,CDCl3): & 7,53 (n, J = 1,86 T'u, 1H), 7,40 (n, J = 8,31 I'y, 1H), 7,31 —
7,22 (m, 1H), 6,59 (mn, J = 10,49, 16,79 I'y, 1H), 6,37 (an, J = 1,82, 16,87 I'y, 1H), 5,78 (ax,
J=1,84,10,52 I'y, 1H), 4,97 (x8, J= 7,14 I'y, 1H), 4,67 (n, J = 7,87 I'y, 1H), 3,84 — 3,37 (m,
8H), 1,53 (n, /= 6,87 I'y, 3H)

Coenunenus us [Ipumepos 1a u 1b Beinemnsinu u3 [Ipumepa 1 npu nomouy XupaibHOMU
npenaparuBHor BOYKX cornmacHo crnenyromeMy mMeTony, Mmojydasl ABa OTAENIbHBIX H30MeEpa

(m3omep-1 u uzomep-2 npumepa-1)

Meron:

Kononka ; LUX AMYLOSE-2 (21,2 X250MM-5MKMm);
IMonswxHast dasza ; rekcad (A),0.1% T®VYK B stanose (B)
Pacxon ; 20Mi1/MUH

HsokpaTudeckuil pexxum : 80:20

Ipumep 1a: 4-axkpunonn-N-(4-(3,4-auxaopdenni)-0yT-3-uH-2-ui)-nunepasuH-1-

kapOoxkcamua (u3zomep-1).

cl Z ”J\'\G
N\"/\

o] Hzomep-1 (o}
Buixoa: 46,6%; BOXX: 99,09%; KXMC: m/z =379,9 [M+H]";
IIpumep 1b: 4-axkpunoni-N-(4-(3,4-auxsiopdennn)-0yr-3-un-2-uji)-nunepasus-1-
KapOokcamua (u3omep-2).

Buixoa: 46,0%; BOXKX: 99,09%; JKXMC: m/z =379,9 [M+H]";

96



10

15

iy
o Zz NN

Cl Hzomep-2 0

IIpumep-2: 4-akpunona-N-(1-(3,4-auxaoppennt)-neHr-1-un-3-ui)-nunepasul-1-

KapOokcamusj (+).

cl 7 HJ\N/\
Cl o}

IIpumep-2 mony4anu COrJIACHO METOAUKE, ONUCaHHOM 1 nosydyenus Ilpumepa 1, ¢
COOTBETCTBYIOLIMMH U3MEHEHHsMU B PEareHTax, KOJIMYECTBAaX PeareHTOB, PACTBOPUTENAX U
ycnoBusix peakuuu. Boixon: 64%; BOXKX: 97,47%; XXXMC: m/z =394,0 [M+H]"; 'H SIMP
(400 MI'u, CDCl3): 6 7,48 (n, J= 1,89 T', 1H), 7,35 (1, /=8,31 'y, 1H), 7,28 — 7,17 (m, 1H),
6,53 (an, J= 10,47, 16,79 T'u, 1H), 6,31 (ax, J = 1,87, 16,79 I', 1H), 5,73 (an, J= 1,87, 10,48
I'u, 1H), 4,80 (tn, J = 5,81, 7,82 I'y, 1H), 4,64 (n, /= 8,12 I'y, 1H), 3,82 — 3,30 (m, 8H), 1,90
— 1,41 (m, 2H), 1,04 (1, J=7,37 I'y, 3H).

ITonyueHHyO BbIlIE PALEMHYECKYIO CMECh OYHUINAIM IPU IOMOLIM XUPAJIbHOMN

npenapatuBHoi BOXX, nonyu4ast ornenbHble n3omepsi (2a u2b).

Bobixoa (%) u ananuTuueckue
pumep CrpykTypa J—

(0]
M . 500/ .
2a cl Z N U Boixox: 50%; XXMC: m/z
" Y| =394.2 [M+H]; BOXX: 97,6%;
Cl 30Mep-1 o

0]
A Boeixox: 50%; XXMC: m/z =
2b cl zZ N U i :
o Vzomep-2 \g/\ 394.2 [M+H]"; BOXKX: 98,4%

Cnenyrolye npuMepsl MOJNydYaad COMNIACHO METOAMKE, ONMUCAHHOW Uil MOJNTy4YeHUs

Ilpumepa 1, ¢ COOTBETCTBYIOIIMMH U3MEHEHHMSIMHU B PEAareHTax, KOJIWYECTBAX DPEAareHTOB,

PACTBOPUTEIISIX U YCIOBUSIX PEAKLIUU.
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IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

Cl

Cl

\
J

Boixoa: 22,4%; BOXKX: 94,52%,;
XKXMC: m/z =3942 [M+H]"; 'H
AMP (400 MI'u,CDCI3) 6 7,59 (nn, J
= 0,95, 1,96 T'u, 1H), 7,39 (un, J =
0,93, 8,41 I'u, 1H), 7,29 — 7,23 (m,
1H), 6,60 (gmn, J = 0,97, 10,52,
16,83 I'u, 1H), 6,35 (mnn, J = 0,87,
1,65, 16,76 T'u, 1H), 5,77 (ann, J =
0,99, 1,87, 10,48 T'u, 1H), 5,36 (c,
1H), 3,75 (n, J=49,75 'y, 4H), 3,53
(nn, J= 3,84, 6,35 T'u, 4H), 1,42 (n,
J=1,08 T, 6H).

AN

Cl

Bobixoa: 32,3%; BOXKX: 98,0%;
JKXMC: m/z = 408,2;[M+H]"; 'H
SIMP (400 MI'u, CDCl5) § 7,50 (, J
=1,91Tu, 1H), 7,37 (1, J = 8,30 T,
1H), 7,28 — 7,20 (m, 1H), 6,55 (am, J
=10,49, 16,79 T'w, 1H), 6,34 (nz1, J =
1,87, 16,74 Tu, 1H), 5,75 (am, J =
1,86, 10,49 T, 1H), 4,79 (ag, J =
5,45, 8,32 T, 1H), 4,66 (1, J = 8,35
Tw, 1H), 3,57 (an, J = 47,14, 85,68
Ty, 8H), 2,00 (nks, J = 6,12, 6,60,
13,11 T, 1H), 1,04 (an, J = 2,22,
6,68 T'w, 6H).

Cl

Boixoa: 25,10%; BOXX: 98,81%:;
KXMC: m/z 364,0 [M+H]"; 'H
SAMP (400 MI'u, CDCI5) 6 7,45 (an,
J =208, 7,00 I'u, 1H), 7,31 — 7,20
(m, 1H), 7,05 (T, J = 8,69 I'u, 1H),
6,54 (on, J = 10,50, 16,78 I'u, 1H),
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IIpumep

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

6,32 (nn, J = 1,89, 16,79 Ty, 1H),
5,73 (an, J = 1,88, 10,47 I'u, 1H),
4,92 (n,J=7,07 Ty, 1H), 4,63 (1, J
=7,88 Ty, 1H), 3,80 — 3,28 (v, 8H),
1,48 (n, J = 6,85 I'y, 3H).

Boixoa: 22,27%; BDXKX: 99,58%;
HKXMC: m/z = 414,0 [M+H]+;

'H SIMP (400 MI'u, CDCls) § 7,59
(n,J=8,17Tn, 1H), 7,52 (1,J=1,29
Tu, 1H), 7,36 (uan, J = 0,88, 1,62,
8,01 I'y, 1H), 6,54 (mn, J = 10,49,
16,79 Tu, 1H), 6,32 (an, J = 1,86,
16,79 Tu, 1H), 5,73 (an, J = 1,83,
10,48 T, 1H), 4,96 (11, J = 7,09 Iy,
1H), 4,65 (n, J = 7,99 Ty, 1H), 3,81
~ 3,32 (m, 8H), 1,50 (n, J = 6,89 'y,
3H).

Crpykrypa
X
Cl =z N "()
N\n/\
FaC o)
X
o W)
K/N\n/\
HsC o}

Boixoa: 28,5%; BOXKX: 98,08%;
XKXMC: m/z = 360,2 [M+H]+; 'H
AMP (400 MI'u, CDCI3) 6 7,40 (m, J
=1,54Tu, 1H), 7,22 — 7,12 (m, 2H),
6,56 (o, J = 10,50, 16,79 I'u, 1H),
6,34 (an, J = 1,88, 16,79 I'u, 1H),
5,75 (nn, J = 1,86, 10,54 T'u, 1H),
4,95 (n, J=17,01 T'u, 1H), 4,66 (0, J
=7,83 I'u, 1H), 3,79 — 3,32 (M, 8H),
2,36 (c, 3H), 1,50 (», J = 6,83 I'y,
3H).
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IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

Cl

Cl

Boixoa: 40%; BIXKX: 94.26%;
XKXMC: m/z =4363[M+H]"; 'H
AMP (400 MTI'y, IMCOde) 6 8,31 (c,
1H), 7,70 — 7,59 (m, 1H), 7,38 (nn, J
= 1,98, 8,35 I'u, 1H), 6,97 (n, J =
8,04 T'u, 1H), 6,29 (an, J = 10,28,
17,00 T'u, 1H), 6,09 (an, J = 2,28,
17,01 T'u, 1H), 5,66 (an, J = 2,27,
10,27 I'u, 1H), 4,76 (n, J = 7,27 ',
1H), 4,22 (1, J = 8,07 I', 1H), 4,03
(nn, J=491, 8,86 'y, 1H), 3,92 (un,
J=17,28,10,30I'u, 1H), 3,73 (ar, J =
5,02, 10,24 Twu, 1H), 3,40-3,10
(m,5H), 2,38 — 2,15 (m, 4H), 1,38 (z,
J=7,00T'u, 3H)

Boixoa: 3,0%; BIIKX: 95,68%;
XKXMC: m/z =362,1 [M+H]"'H
AMP (400 MTI'y, CDCI3): & 7,95 (x,
J=1,47Tu, 1H), 7,.87-17,71 (m, 3H),
7,54 — 7,41 (m, 3H), 6,56 (an, J =
10,48, 16,81 T'u, 1H), 6,34 (an, J=
1,85, 16,79 T'u, 1H), 5,75 (an, J =
1,86, 10,48 T'u, 1H), 5,02 (1, /= 6,87
I'm, 1H), 4,73 (n, J = 7,87 I'u, 1H),
3,75-3,42 (m,8H), 1,56 (n, J = 5,91
I'y, 3H).

10

I

Boixoa: 17%; BOXX: 93,84%:;
KXMC: m/z = 352, 1[M+H]+;'H
SAMP (400 MI'u, IMCOd6): 6 13,23
(c, 1H), 8,07 (1, J = 1,28 T'u, 1H),
7,85 (n,J=1,29Tu, 1H), 7,52 (uar, J
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IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

=0,90, 8,53 'y, 1H), 7,33 (nm, J =
1,50, 8,59 T'w, 1H), 7,07 (1, J = 8,08
Ty, 1H), 6,83 (ax, J = 10,43, 16,65
Ty, 1H), 6,13 (nn, J=2,42, 16,66 T,
1H), 5,81 — 5,58 (v, 1H), 4,87 — 4,67
(m, 1H), 3,63 — 3,34 (m, 8H), 1,42 (n,
J=6,94Twn, 3H).

11

Boixoa: 21%; BIKX: 94,79%,;
AKXMC: =366,1 [M+H];
THSAMP (400 MTI'u, IMCOde): &
8,08 — 8,00 (m, 1H), 7,67 (n, J= 8,29
I'u, 1H), 7,38 (anom, J = 0,91, 7,06,
827 I'y, 1H), 7,19 (n, J = 7,12 I'y,
1H), 7,12 (n, J = 8,11 I'y, 1H), 6,89
- 6,76 (M, 1H), 6,19 — 6,06 (M, 1H),
5,70 (aan, J = 0,93, 2,55, 10,53 I',
1H), 4,92 — 4,80 (m, 1H), 4,06 (c,
3H), 3,54 (n, J = 16,61 T'u, 4H),
3,34-3,29 (m, 4H), 1,47 (n, J = 6,95
I'n, 3H).

m/z

12

Cl Z

Cl

Boeixoa: 39%; BIXKX: 96,86%:;
KXMC: m/z =3942 [M+H]+,
THAAMP (400 MTI'u, IMCO-ds):
8,04 (n,/=7,69Tu, 1H), 7,71 —7,59
(m, 1H), 7,38 (an, J = 1,94, 8,34 I'y,
1H), 6,95 (n, J = 8,02 I'y, 1H), 6,25
— 6,01 (m, 2H), 5,58 (an, J = 2,44,
9,93 T'y, 1H), 4,77 (m, J = 7,15 T,
1H), 3,97 — 3,71 (m, 3H), 3,34 (c,
1H), 2,90 -2,74 (m, 2H), 1,72 (n, J =
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IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

12,40 T, 2H), 1,39 (1, J = 6,98 T'1y,
3H), 1,34 — 1,14 (m, 2H).

13

A
¢ //HU\”/\/Q

Cl 0]

Boeixoa: 12%; BIKX: 96,5%;
KXMC: m/z =456,2 [M]+; 'HAMP
(400 MI'u, CDCI3): 6 7,72 (n, J =
15,33 T'u, 1H), 7,58 — 7,48 (m, 2H),
7,38 (tn, J=2,78, 5,06 'y, 4H), 7,26
—7,22 (m, 2H), 6,86 (1, /= 15,38 I'y,
1H), 6,73 (c, 1H), 5,05 — 4,89 (m,
1H), 3,63 (an, J = 36,00, 104,04 I'ny,
8H), 1,68 — 1,46 (m, 3H),

14

N
Cl H N/\

Cl o

AN

Beixoa: 32%; BIKX: 98,3%,;
KXMC: m/z =3942 [M]"; THSAMP
(400 MTI'u, CDCls): 6 7,51 (n, J =
1,91 T'u, 1H), 7,37 (n, J = 8,32 I'y,
1H), 7,27 (¢, 3H), 7,23 (nn, J = 1,93,
8,30 I'u, 1H), 6,92 (nkB, J = 6,84,
14,81 I'u, 1H), 6,25 (axBs, J = 1,65,
14,98 T'u, 1H), 4,95 (1, J = 7,04 I',
1H), 4,66 (n, J = 7,85 I'y, 1H), 3,55
(an, J = 42,76, 85,91 I'y, 8H), 1,51
(n,J=06,86 T, 3H).

15

\
2

Cl

K/NW

Boixoa: 34,5%; BI/KX: 96,07%:;

KXMC: m/z = 4082[M]+; 'H
SAMP (400 MTI'u, CDCl3): 6 7,51 (7,
J=191Tu, 1H), 7,37 (n, J = 8,29
I'u, 1H), 7,28 — 7,19 (M, 1H), 5,78 (m,
J=140Tu, 1H), 4,95 (m, J =7,10
I'u, 1H), 4,65 (n, J = 7,88 I'u, 1H),
3,74 — 3,33 (m, 8H), 1,89 (an, J =
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IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

1,36, 22,06 T, 6H), 1,51 (1,.J= 6,87
Ty, 3H).

16

X
poglh Nﬂ”m/to.

Cl

Boeixoa: 52%; BDOXX: 95,7%;
KXMC: m/z =4182 [M+2]+
THAMP (400 MI'u, CDCls3): 6 7,51
(n,J=1,91Tu, 1H), 7,37 (n, /= 8,30
I'n, 1H), 7,23 (on, J = 1,93, 8,34 I'y,
1H), 5,06 — 4,87 (M, 1H), 4,56 (xB, J
= 6,51 I'u, 1H), 3,90 (ar, J = 5,85,
8,27 T'u, 1H), 3,82 — 3,56 (m, 2H),
3,50 (tn, J = 5,79, 9,40, 11,78 I'y,
4H), 3,33 (1, J = 5,53, 9,43 'y, 1H),
1,69 (m, J = 6,54 'y, 3H), 1,51 (m, J
=6,90 I', 3H).

17

Boixoa: 45,5%; BIKX: 94,98%:;
KXMC: m/z=351,7 [M+H]+;

TH SIMP (400 MTI'u, CDCl3): 6 6,95
(n,J=3,93Tu, 1H), 6,84 (n,.J=3,94
I'n, 1H), 6,58 (an, J = 10,53, 16,81
I'n, 1H), 6,32 (on, J=1,89, 16,85 ',
1H), 5,73 (an, J = 1,88, 10,49 I'u,
1H), 5,33-5,29 (m, 1H), 4,11 (xBn, J
= 3,30, 6,73 T'u, 1H), 3,67 (n, J =
52,61 I'u, 4H), 3,45 (1, J=5,22 T'L,
4H), 1,27 (n, J = 7,47 'y, 3H).

18

Boeixox: 12,0%; BIXKX: 95,1%:;
KXMC: m/z = 452 1[M+H]";
THSAMP (400 MI'u, CDCls): 6 7,45
- 17,30 (m, 6H), 7,26 (n, /= 0,49 I'Ly,
1H), 6,87 (n, J = 8,48 I'y, 1H), 6,56
(an, J = 10,47, 16,77 I'u, 1H), 6,33
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IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

(nm, J = 1,90, 16,80 Iy, 1H), 5,74
(nm, J = 1,87, 10,52 Ty, 1H), 5,16 (c,
2H), 5,00 — 4,89 (m, 1H), 4,64 (1, J =
7,74 Tu, 1H), 3,72 — 3,40 (v, SH),
1,49 (z, J = 6,90 I', 3H)

19

cl Z

Boixoa: 52%; BOXX: 99,36%;
KXMC: m/z=404,2 [M+2]+;

TH SIMP (400 MTI'u, CDCls): 6 7,51
(m,J=1,86T1, 1H), 7,38 (n, /= 8,33
I'u, 1H),7,23 (an, J = 1,91, 8,29 I'yy,
1H), 4,95 (xB, J=7,15T1, 1H), 4,65
(n, J = 17,66 T'y, 1H), 4,09 (c, 2H),
3,68 (1, J = 5,44 T'y, 2H), 3,57 (c,
4H), 3,41 (1, J = 5,26 I', 2H), 1,51
(n,J=06,82Tu, 3H).

20

o)
mD/LﬁJ\U ~
. =

Boixoa: HeouunieHssnii; KXMC:
m/z = 474,1 [M+1];

21

0
N
Cl

Boixon:25,3%; BOXX: 98,8%,;
KXMC: m/z 382.1 [M]+; 'H SIMP
(400 MI'u, CDCI3) & 7,50 (m, J =
1,74 Tu, 1H), 7,39 — 7,33 (M, 1H),
7,25 — 7,20 (m, 1H), 5,13 — 4,85 (m,
1H), 4,63 (n, J = 17,79 I'u, 1H), 3,59
- 3,30 (m, 4H), 3,27 — 2,99 (M, 1H),
2,96 — 2,73 (m, 2H), 2,73 — 2,41 (m,
SH), 2,25 (an, J = 7,05, 13,36 I'm,
1H), 1,62 (¢, 2H), 1,62 — 1,48 (m,
3H).
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Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

22

Cl

Boixoa: 20%; BOXX: 95,6%;
XKXMC: m/z = 364,3 [M+H]+;'H
AMP (400 MI'u, CDCl3) 6 7,31 (1, J
= 17,93 I'u, 1H), 7,26 (¢, 1H), 7,18
(mn, J=1,82,9,63 'y, 1H), 6,55 (mn,
J=10,48, 16,78 I'u, 1H), 6,33 (nn, J
= 1,87, 16,75 I'u, 1H), 5,75 (an, J =
1,85, 10,51 I'u, 1H), 5,02 — 4,84 (m,
1H), 3,87 — 3,25 (m, 8H), 1,65 (c,
2H), 1,50 (n, J = 6,87 I'r, 3H).

23

Cl

Cl

\
¢
7

Boixoa: 16,9%; BIXKX: 97,7%,;
KXMC: m/z=3923 [M+H]+; 'H
SAMP (400 MI', CDCls): 6 7,47 (xn,
J=191Tu, 1H), 7,32 (n, J = 8,33
I'n, 1H), 7,26 (¢, 2H), 7,20 (an, J =
1,92, 828 I'u, 1H), 6,55 (an, J =
10,50, 16,79 I'u, 1H), 6,33 (ax, J =
1,90, 16,80 I'u, 1H), 5,74 (un, J =
1,86, 10,49 ', 1H), 3,81 — 3,24 (m,
8H), 1,44 — 1,07 (m, 4H).

24

Cl

Cl

\
4
7

Boixoa: 26,3%; BIKX: 98.3%,;
XKXMC: m/z =420,3; 'HSAMP (400
MTI'u, CDCIl3) 6 7,50 (m, J= 1,96 I'y,
1H), 7,33 (n, J = 8,28 I', 1H), 7,22
(nnn, J = 0,75, 1,89, 8,33 I'u, 1H),
6,56 (on, J = 10,45, 16,76 T'u, 1H),
6,33 (an, J = 1,84, 16,84 T'u, 1H),
5,80 — 5,69 (m, 1H), 4,64 (¢, 1H),
3,55 (an, J = 50,76, 94,30 I'u, 8H),
2,35 — 2,03 (m, 4H), 1,83 (ton, J =
6,78, 11,23, 15,75 'y, 4H).
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IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

25

Boixoa: 78%; BOXX: 97,9%;
KXMC: m/z =438,05 [M+H]+;

'H AMP (400 MI'y, CDCI3) § 7,52
(n, J=2,03T1, 1H), 7,40 — 7,31 (m,
2H), 7,26 (¢, 1H), 7,19 — 7,09 (m,
1H), 7,02 — 6,94 (M, 2H), 6,85 (1, J =
8,49 I'u, 1H), 6,56 (an, J = 10,48,
16,78 T'u, 1H), 6,34 (an, J = 1,85,
16,75 T'u, 1H), 5,75 (an, J = 1,86,
10,50 I'u, 1H), 4,95 (1, J = 6,99 I'y,
1H), 4,66 (n, J = 7,94 I', 1H), 3,84
-3,29 (M, 8H), 1,54 (n, /= 24,851,
3H).

26

Cl

Boixoa: 31,8%; BIXKX: 98,7%;
KXMC: m/z=412,2 [M+H]+'H
SAMP (400 MTI'y, CDCI3) 6 7,39 (1, J
=2,03 I'u, 1H), 7,20 (xn, J=8,29 I'y,
1H), 7,14 (nn, J=2,03, 8,23 I'u, 1H),
6,55 (on, J = 10,53, 16,78 I'u, 1H),
6,33 (an, J = 1,84, 16,79 T'u, 1H),
5,74 (nn, J = 1,85, 10,50 I'u, 1H),
5,14 (¢, 1H), 3,54 (mn, J = 53,25,
90,26 T', 8H), 1,38 — 1,32 (m, 2H),
1,30 (c, 3H), 1,21 — 1,13 (m, 2H),
0,82 — 0,70 (m, 4H).

27

Cl

Boixon: 8,3%; BOXKX: 97,7%;

KXMC: m/z =467,4 [M+H]+;'H
SAMP (400 MI', CDC13) 6 7,39 (n, J
= 2,02 T'u, 1H), 7,19 (¢, 1H), 7,14
(an, J=2,03, 8,25 'y, 1H), 6,33 (mn,
J=1,86,17,00 I'u, 1H), 6,18 (an, J




IIpumep

Crpykrypa

Bbixoa (%) u aHanuTHYECKHE

JAHHbIE

=10,30, 16,97 I'u, 1H), 5,67 (nn, J =
1,88, 10,29 I'u, 1H), 5,10 (c, 1H),
4,33 — 3,84 (m, 4H), 3,42 (nnon, J =
5,99, 13,37, 16,66, 29,80 I'u, 4H),
3.19 (mnm, J = 5,35, 7,27, 12,40 I'n,
1H), 2,36 (xB, J= 5,25 T'ny, 4H), 1,46
— 1,09 (m, 7H), 0,99 — 0,59 (m, 4H).

28

Cl

Boixoa: 14,5%; B7KX: 94, 4%,
KXMC: m/z =400,3 [M+H]+;'H
SIMP (400 MI'u, CDCI3): 6 7,41 (x,
J=2,12Tu, 1H), 7,28 - 7,19 (m, 1H),
7,17 (nn, J=2,08, 8,21 'y, 1H), 6,56
(mn, J = 10,43, 16,80 I'u, 1H), 6,33
(nn, J = 1,84, 16,84 T'y, 1H), 5,75
(an, J=1,83, 10,48 T'u, 1H), 4,95 (1,
J =697 I'u, 1H), 4,67 (n, J = 7,88
I'n, 1H), 3,87 — 3,19 (m, 8H), 1,70 —
1,41 (m, 3H), 1,26 (n, J = 44,64 ',
3H), 0,97 — 0,54 (m, 4H).

29

Cl

Boeixoa: 17%; BIXKX: 90,7%;
XKXMC: m/z =4554 [M+H]+;'H
AMP (400 MTI'y, CDCI3) 6 7,40 (n, J
=2,05Tu, 1H), 7,26 (c, 1H), 7,18 (x,
J=2,08Tu, 1H), 6,33 (an, J= 1,86,
17,02 T'u, 1H), 6,18 (an, J = 10,29,
16,97 T'u, 1H), 5,68 (an, J = 1,85,
10,28 'y, 1H), 4,94 (m, J = 6,89 'y,
1H), 4,64 (n, J= 7,80 I'y, 1H), 4,34
— 3,86 (M, 4H), 3,57 — 3,31 (m 4H),
3,20 (tr, J=5,18,7,30 'y, 1H), 2,38
(xB, J=4,74, 5,25 T'y, 4H), 1,49 (n,
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JAHHbIE

J = 6,87 I'y, 3H), 1,32 (c, 3H), 0,83
— 0,68 (M, 4H).

30

Cl

Beixoa: 40%; BOXX: 98 4%;
XXMC: m/z = 379,8 [M+H]+;'H
AMP (400 MI'u, CDCI3): & 7,40 (x,
J =208 TI'u, 1H), 7,37 (n, J = 8,35
I'n, 1H), 7,19 (on, J = 2,08, 8,36 I',
1H), 6,55 (mn, J = 10,51, 16,78 I',
1H), 6,33 (an, J = 1,90, 16,80 I'm,
1H), 5,75 (an, J = 1,85, 10,50 I'm,
1H), 5,16 —4,79 (m, 1H), 4,71 (n, J =
7,82 T'u, 1H), 3,56 (nm, J = 46,85,
84,86 I'u, 8H), 1,74 — 1,30 (m, 3H).

31

Cl

Boixoa: 57%; BOXXX: 95%;
KXMC: m/z = 417,3 [M+H]+;'H
SAMP (300 MI'n, CDCI3): & 7,42 (x,
J=1,97Tu, 1H), 7,33 - 7,17 (m, 1H),
6,95 (1, J = 8,40 I', 1H), 6,56 (ax, J
= 10,44, 16,77 I'y, 1H), 6,33 (mn, J =
1,97, 16,78 Tu, 1H), 5,74 (mn, J=
1,97, 10,41 T, 1H), 4,94 (11, J = 6,98
Iy, 1H), 3,56 (un, J = 34,77, 64,76
'y, 8H), 3,14 (x8, J = 7,05 I'u, 6H),
1,49 (n, J = 6,82 I', 3H), 1,03 (T, J
= 7,05 'y, 4H).

32

Cl

Boixoa: 30%; BOXX: 95,2%;
KXMC: m/z = 4174 [M+H]+;,'H
SAMP (300 MI'u, CDCI3): 6 7,42 (n,
J=197Tu, 1H), 7,33 — 7,17 (m,
1H), 6,95 (n, J=8,40 I'u, 1H), 6,56
(an, J=10,44, 16,77 I'u, 1H), 6,33
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(nm, J= 1,97, 16,78 Ty, 1H), 5,74

(nm, J= 1,97, 10,41 Ty, 1H), 4,94

(m, J=6,98 Ty, 1H), 3,56 (1, J =
34,77, 64,76 T, 8H), 3,14 (k8, J =
7,05 T, 6H), 1,49 (n, J= 6,82 Ty,
3H), 1,03 (, J = 7,05 I', 4H).

33

Cl 7 H H

Cl

Beixoa: 82%; BOXX: 96,8%;
XKXMC: m/z = 408 2[M+H]+;'H
SMP (400 MI', IMCOdgs): 6 8,01 —
7,88 (m, 1H), 7,72 — 7,57 (m, 2H),
7,38 (ur, J=1,67, 8,33 ', 1H), 6,36
- 6,19 (m, 2H), 6,06 (art, J = 1,87,
17,10 I'u, 1H), 5,87 (o, J = 7,10 I'y,
1H), 5,55 (ar, J = 1,81, 10,17 I'n,
1H), 4,78 — 4,60 (m, 1H), 3,61 (1, J =
56,26 'y, 2H), 1,50 (o, J=31,22Tn,
8H), 1,35 (mn, J= 1,40, 7,01 I'u, 3H).

34

Boeixoa: 10%; BOXX: 96,87%;
KXMC: m/z = 404,6 (M+H]; 1H
AMP (400 MTI'u, xmopodopm-d) &
7,81 (o, J=19Twu, 1H), 7,69 (1, ] =
8,7T'u, 2H), 7,49 (nn, J =8,4, 1,8 I'ny,
1H), 7,15 (mn, J = 8,9, 2,5 T'u, 1H),
7,08 (m, J =2,6 I'u, 1H), 6,33 (an, J
= 16,8, 10,3 I', 1H), 6,20 (un, J =
16,8, 2,1 I'u, 1H), 5,83 (¢, 1H), 5.65
(an, J = 10,3, 2,1 Ty, 1H), 3,89 (c,
3H), 3,08 (m, J = 35,4 I'u, 4H), 2,78
(c, 2H), 2,47 (¢, 2H), 1,05 - 1,02 (m,
2H), 1,00 (an, J =3,2, 1,8 I'u, 2H).
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35

Boixoa: 9,5%; dKXMC: m/z =374
[M]+; BOXX: 92,65%; 1H AMP
(400 MI', xnopogopm-d) 6 8,31 —
8,26 (M, 1H), 7,83 — 7,75 (m, 2H),
7,62 (nn, J =72, 1,2T'y, 1H), 7,57
- 7,45 (M, 2H), 7,37 (nn, J = 8,3, 7,2
I'u, 1H), 6,55 (mn, J = 16,8, 10,5 I'y,
1H), 6,33 (nn, J = 16,8, 1,9 I'y, 1H),
5,74 (o, J = 10,5, 1,9 T'y, 1H), 5,24
(c, 1H), 3,74 (c, 2H), 3,60 (c, 2H),
3,53 (c, 2H), 3,40 (c, 2H), 1,48 —
1,44 (m, 2H), 1,29 — 1,24 (m, 2H).

36

V4

Cl

Boixoa: 28%; BOXKX: 95,14%;
XXXMC: m/z = 382,3[M+H]"; 'H
SMP (400 MTI', xnopodopm-d) &
7,55 (1,J=1,2Tu, 1H), 7,29 (n, ] =
1,0 I'u, 2H), 6,55 (ax, J = 16,8, 10,5
I'u, 1H), 6,33 (nx, J = 16,8, 1,9 'y,
1H), 5,76 — 5,72 (m, 1H), 5,13 (c,
1H), 3,72 (c, 2H), 3,60 (c, 2H), 3,50
(c, 2H), 3,35 (¢, 3H), 1,37 — 1,32 (wm,
2H), 1,21 - 1,16 (m, 2H).

37

Cl

Beixoa: 3,6%; BOXX: 97.8%,;
XKXMC: m/z = 442 3[M+H]"; H
SAMP (400 MTI'u, xnopodopm-d) &
7,36 (¢, 1H), 6,78 (c, 1H), 6,59-6,50
(m, 2H), 6,36 — 6,29 (m, 1H), 5,76 —
5,71 (m, 1H), 5,18 (¢, 1H), 3,80 (c,
3H), 3,53 - 3,46 (m, 2H), 3,71 (c,
2H), 3,58 (c, 2H), 3,36 (¢, 2H), 1,41




10

15

Bbixoa (%) u aHanuTHYECKHE
pumep Crpykrypa J—
— 1,35 (m, 2H), 1,27 (¢, 3H), 1,22 -
1,16 (m, 2H), 0,78 — 0,66 (M, 4H).

Boeixoa: 6,5%; BD2XX: 99%,;
XKXMC: m/z = 442 3[M+H]"; 'H
AMP (400 MI'u, xmopodopm-d) &
JU /\ 7,36 (¢, 1H), 6,78 (c, 1H), 6,59 - 6,50
K/N\H/\ (M, 2H), 6,36 — 6,29 (M, 1H), 5,76 —
Cl o 5,71 (v, 1H), 5,18 (c, 1H), 3,80 (c,
3H), 3,53 — 3,46 (m, 2H), 3,71 (c,
2H), 3,58 (c, 2H), 3,36 (c, 2H), 1,41
- 1,35 (m, 2H), 1,27 (¢, 3H), 1,22 -
1,16 (m, 2H), 0,78 — 0,66 (M, 4H).

38

Ipumep-39: 4-akpunounn-N-(1-((4-xa0p-S-ruapoxcu-2-(1-MeTHIHKIONPOIHII)-

(peHNIT)-3 THHUIT )-HHKJIONPONHI )-TUNepa3uH-1-kapookcamua

Cl 0]
OH

ITpu nepemermuBanmu K pacteopy Ilpumepa 38 (0,050 r, 1,133 mmods) B AXM (20 M)
nobassin HopObopHaaueH (2 xarum) u BBr3 (0,1 min, 1,13 mmons) npu -78 °C. PeakiuoHHy0
CMeCh IepeMelIBalIi NPU 3TON TeMrepaTtype B TedeHue 2 4, a 3arem npu 0 °C B teuenue 30
MUH. PeaklimoHHyI0 CMech BBUIMBANIU B Jieq U 3kctparupoBanu JAXM. Opranudeckuii cioi
BoicymuBanu Hajg NaxSOs u xoHueHtpuposanu. HeouuineHHBIM NPORYKT OUMIIANU TPU
nomomu npernapatuBHoil TCX (mmxmopmeran/meraHon = 95/5), momywas wneseBoe
coenunenue (0,005 r, 10%). BOXX: 85,84%; XXMC: m/z = 427,9[M]". 'H SIMP (300 MI'w,
xjopodopm-d) & 7,26 (c, 1H), 7,14 (c, 1H), 7,03— 7,00 (M, 1H), 6,58 — 6,49 (m, 1H), 6,36 —
6,30 (M, 1H), 5,75 (m, J = 10,5 I'u, 1H), 5,48 (¢, 1H), 3,73 — 3,42 (m, 8 H), 1,62 — 1,18 (m, SH),
0,72 (n, J =4,8 'y, 2H), 0,57 (xB, J = 4,4 ', 2H).

IIpumep-40: N-(4-(3-aneramunao-4-xaopgeHun)-0yr-3-uH-2-ui)-4-aKkpuiaoHanunepasuH-

1-kapOokcamun (+)
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Cl 0O

Llenesoe coenunenne cuHTe3uposainu u3 IIpomesxyrodnoro coenuHenus 17ae, xak
onucaHo B [Ipumepe 1, moydast HEOUHIIIEHHOE COENMHEHHE, KOTOPOE OUUIIAIIH TP ITOMOIIN
npenapatuBHoii BOXXX, nonydas nenesoe coenmuenue. (Bexoxn: 83,3%). BOXKX: 96,9%;
KXMC: m/z =403[M+H]"; 'H SIMP (400 MI'u, CDCls): & 8,46 (c, 1H), 7,55 (1, J = 25,46 T'yy,
1H), 7,35 - 7,21 (m, 1H), 7,08 (an, J = 1,92, 8,28 I'y, 1H), 6,72 (¢, 1H), 6,56 (ux, J = 10,51,
16,82 Iy, 1H), 6,33 (o, J= 1,83, 16,76 'y, 1H), 5,74 (an, /= 1,87, 10,55 I'u, 1H), 5,07 — 4,82
(M, 1H), 3,85 - 3,28 (m, 8H), 2,25 (¢, 3H) 1,49 (n, /= 6,81 'y, 3H)

IIpumep-41: 4-axkpuiaona-N-(4-(4-xy0p-3-(uuKJIONponaHKapookcamuao)-pennn)-oyr-3-

HH-2-WJ)-nunepasuH-1-kapooxcamun ().

(0]
ENA = HJLNﬁ

Cl O

LleneBoe coenunenue cuntesuposanu u3 IIpomexxyrounoro coenunenus 17af, kax
oncaHo B [Ipumepe 1, monyyast HEOUHIIEHHOE COEAMHEHNE, KOTOPOE OUHULIAIN MTPU IIOMOLIU
npenaparuBHo BOXKX, nonyuas ueneBoe coeguHenue. Bouixoa: 75,5%; BOXX: 99,25%;
KXMC: m/z =429,3 [M+H]+; 'H AMP (400 MI'u, CDCl3): & 8,49 (c, 1H), 7,82 (c, 1H), 7,26
(c, 1H), 7,06 (nn, J=2,00, 8,33 I', 1H), 6,56 (an, /= 10,49, 16,78 'y, 1H), 6,33 (an, J = 1,88,
16,76 'y, 1H), 5,74 (nn, J = 1,86, 10,50 I', 1H), 4,92 (i, J = 6,90 I'y, 1H), 4,72 (1, J = 7,82
I'n, 1H), 3,85 - 3,32 (m, 8H), 1,47 (n, J = 6,81 I'y, 3H), 1,38 — 1,18 (m, 1H), 1,18 — 0,81 (m,
4H).

IIpumep-42: (E)-N-(4-(3,4-auxaoppenn)-0yr-3-un-2-un)-4-(4,4,4-rpudpropoyr-2-

€HOMJ1)-nunepa3uH-1-kapooxkcamua(+)

cl Z ”J\O\n/\/ca

Cl O

IIpn nepememmBanuu kK pactBopy IIpomekyrounoro coemunenust 17 (0,150 T,
0,41 mmons) u (E)-4,4,4-tpudTopOyTt-2-eHoBOi kucnotsl (0,086 r, 0,624 mmonp) B [IMPA
(30 mu1) mobasmsim (0,095 t, 0,496 mmonb), HOBT (0,084 r, 0,629 mmons) u DIPEA (0,160 T,

1,24 mmone) ipu 10 °C u nepemennsany B Teuerne 16 4 npu KT. ITocne okoHUaHus peakuuu
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PEaKLMOHHYK0 CMECh BBUIMBAJIU B JIeNsHYIO Boay W skctparuposanmu EtOAc. Cnoit EtOAc
BbIcymnBanu Hag NaxSOs, ymapuBanu NMpH MOHIKEHHOM JaBJIEHWHM W KOHLEHTPHUPOBAIH,
MOJIyyasi HEOUUIIEHHbIN NPOAYKT, KOTOPBIM ouMinanu npu nomoumu npenapatusHoil TCX
(rexcan/EtOAc=50/50), monyuast uenesoe coenunenue (0,050 r, 27%). BOXX: 99,26%,
KXMC: m/z = 448 3[M]+."H SIMP (400 MI'u, CDCI3): § 7,50 (n, J = 1,89 'y, 1H), 7,37 (x,
J=38,33 T, 1H), 7,22 (nn, J = 1,96, 8,32 I', 1H), 6,95 (axs, J = 1,96, 15,39 I'y, 1H), 6,82 —
6,70 (M, 1H), 5,02 — 4,83 (m, 1H), 4,67 (n, /= 7,80 I'y, 1H), 3,82 — 3,31 (m, 8H), 1,50 (n, J =
6,86 I'y, 3H).

ITonyueHHOE paLieMHUYECKOe COETMHEHNE Pa3essuii Ha 1Ba u3omepa (41a u 41b) npu
MOMOLIY NpenapaTuBHON xupanpHoi BOXKX.

Kononka: lux amylose-2(21,1mmx250 mm), 5,0mkmM, rexcan u UIIC:MeOH(80:20);
pacxon: 20 Mi/MuH, U30KpaTHdeckuii pesxxum(85:15)
IIpumep-42a: (E)-N-(4-(3,4-nuxsioppennn)-6yr-3-un-2-un)-4-(4,4,4-rpupropoyr-2-
eHOMJT)-nunepa3uH-1-kapooxkcamua (u3zomep-1)
Brixon=0,005r, (33,3%). IKXMC: m/z = 449,2[M+H]"; BOXKXX: 99,1%; xupanbuas BOXKX:
95,2% (Bpemst yaepxkanus=5,067 Mun).
[Mpumep-42b: (E)-N-(4-(3,4-auxnaopdpenun)-0yr-3-un-2-mi)-4-(4,4,4-rpudropoyr-2-
eHOWJI)-nunepa3uH-1-kap6okcamua (u3omep-2)
Boixoa: 0,005r, (33,3%). IKXMC: m/z = 4492 [M+H]"; BOXX: 95,7%; xupansnas BOXX:
97,8% (Bpemst ynep:kanusi=5,138 mMun).
pumep-43: N-(4-(3, 4-auxaopgenuns)-0yT-3-uH-2-ui)-4-MeTaAKpUIOHINHIIEpPA3HH-1-

Kapookcamun (£)

y” ¥ UL
Cl )

ITpu nepemermmBanuu k cycnensun [Ipomesxxyrounoro coenunenus 17 (0,150 r, 0,414
MMOJIb) 1 METAKPUIIOBOH KUCIOTHI (42 MK, 59,832 Mmonb) B JIXM (4,0 mi) nobasnsiin EDCI
(0,080, 0,414 mmoib), HOBT (0,055 T, 0,414 Mmmonb) u TpustusiamuH (0,23 M1, 1,654 Mmorb)
npu 0 °C u nepemernnsanu npu KT B Teuenne 12 4. [Tocne okoH4YaHMsI peakLiMK peaKLIMOHHYIO
CMeChb BBUIMBAJIM B JIENAHYIO Boay H skctparupoanu EtOAc. O6venunennsie ciou EtOAc
MPOMBIBAJIM BOJOM M pacTBOpOoM conM, BeicymuBanu Hajx Na;SOs U ynapusanu Ipu
MOHUKEHHOM J1aBJieHUH. [10Ty4eHHbIN OCTATOK OUYHINAIU Py oMoy npenapatuBHo TCX

(AXM/MeOH=97/3), nonyuas uenesoe coenunenne (0,072 r, 44,17 %) B BHIOE TBEPIOro
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BemecTsa. BOWKX: 97,47%; IKXMC:m/z =394, 30[M]+'. 'H AMP (400 MT'u, CDCl3): § 7,53
(m,/=1,84Tmu, 1H), 7,39 (n, J=18,24 'y, 1H), 7,32 - 7,20 (m, 1H), 5,26 (xB, J= 1,54 'y, 1H),
5,08 (1, /= 0,89 I', 1H), 4,97 (1, J= 7,08 I'y, 1H), 4,69 (n, J = 7,78 I'u, 1H), 3,65-3,45 (m,
8H), 1,99 (xB, /= 1,01 I'y, 3H), 1,53 (1, /= 6,88 I'y, 3H).

IIpumep-44: 4-(1-unanonuxaonponan-1-kapoounn)-N-(4-(3,4-auxaoppeHunt)-0yr-3-uH-

2-uj1)-nunepasul-1-kapéoxcamun (£).

Cl Z N N()\lmy
CN
Cl O
Ilenesoe coenuHenue cuHTe3upoBanu u3 lIpomexyrounoro coeaunenus 17 u 1-

LIUaHOLIMKJIONIPOTAaH- 1 -kapOOHOBON KUCIOTHI, Kak onucaHo B [Ipumepe-43. Boixoa: 25,8%;
BIKX: 92,02%; IKXMC: m/z = 419,2 [M]"; 'H AMP (400 MI'u, CDCl3): 6 7,52 (n,.J= 1,91
I'u, 1H), 7,38 (n, J = 8,28 I'y, 1H), 7,24 (mn, J = 1,95, 8,31 I', 1H), 5,06 — 4,84 (M, 1H), 4,68
(n,J=1791Tmu, 1H), 3,88 — 3,48 (M, J=37,50 I';, 8H), 2,18 (¢, 2H), 1,52 (n, /= 6,87 'y, 3H),
1,33 - 1,19 (m, 2H).
[pumep-45: (E)-4-(2-unano-4-metuoneHT-2-eHoun)-N-(1-((3,4-auxsiop e HuN)-3THHIIT)-
LM KJIONPONHJI)-NTUNepa3uH-1-kapdoxkcamua

o]

N NJLNQN o
cl Z “CN
Craans-1: 4-2-unanoauerusi)-N-(1-((3,4-auxaoppeHu1)-3 THHUI )- U KON PO )-
numnepasuH-1-kap6oxkcamua
IleneBoe coenuHeHue cuHTesnposBanu u3 IIpomexyrounoro coenunHenus 170 u 2-
LIUAHOYKCYCHOM KHUCJOTHI, Kak onucaHo B Ilpumepe-43 wnu Ilpumepe-44. Boixoa: 77,6%;
KXMC: m/z = 4052 [M+H]".
Craans-2:(E)-4-(2-uuano-4-meruimneHr-2-eHou)-N-(1-((3,4-auxaoppeHnt)-3THHUIT)-
LMKJIONPONHJI)-NTHNepa3uH-1-kapdokcamua
IIpn nepememmBanun K cycrneHsun 4-(2-nmanoanetin)-N-(1-((3,4-guxnopdenn)-
STUHII )-UKJIONPOIH )-nunepasus- 1 -kapbokcamuna (0,100 r, 0,246 mmons) B UIIC (3 M)
nobasmsun  m3o0ytunanpaerun (0,022 r, 0,313 mmons) w nunepuamnanerat (0,007 T,

0,049 MmMonp) mpu KOMHaATHOH Temneparype. I[locne mnepeMemmBaHus NMPU KOMHATHOW

TEMIIEpPATYPEC B TCUCHUEC 5¢ PCAKIMOHHYKO CMECH KOHLCHTPUPOBAJIU IMPU MNOHUKCHHOM
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naBieHuyd. HeouuineHHBIM MOPOAYKT ouMianu npu nomomu mnpenapatusHoit TCX
(nuxopmeran/meranon: 98/2) 3a nBa nukiia, nmonayyas uenesoe coeauaenne (0,020 r, 22,1%).
BDXKX: 96,8%; IKXMC: m/z =459,3 [M]". 'H SIMP (300 MTI'u, xiopodopm-d): 5 7,47 (u, J
=19Twu, 1H), 7,35-7,30 (M, 1H), 7,23 — 7,17 (M, 1H), 6,99 (1, J = 10,5 'y, 1H), 5,13 (¢, 1H),
3,64 (nn, J =6,5, 4,0 'y, 4H), 3,47 (c, 4H), 1,39 - 1,31 (M, 1H), 1,23 - 1,17 (m, 2H), 1,15 (#,J
=6,7I'u, 6H), 1,07 (n, J = 6,7 I'y, 2H).

IIpumep-46: (E)-4-(2-unano-3-nuxkaonponuaakpuiion)-N-(1-((3,4-auxaoppenu)-

3THHUJI)-UUKJIONPONUI)-nunepasuH-1-kapooxkcamua

0]
N
Cl ~

CN

IleneBoe coenMHEHHE CHHTE3UPOBAIN U3 MPOMEXKYTOUHOro coenuHeHus Cragum 1
ITpumepa 45 n nukiaonponankapbanpaeruna, kak onucano Ha Craauu 2 [Ipumepa 45. Boixon:
25,85%; IXMC: m/z = 457,4 [M]*; BDXX: 97,45%; 'H SAMP (400 MI';, xnopodopm-d) &
7,47 (n, J = 1,8 T'y, 1H), 7,33 (g, J = 8,3 I'u, 1H), 7,20 (an, J = 8,3, 1,9 'y, 1H), 6,65 (7, J =
11,3 T'u, 1H), 5,14 (c, 1H), 3,67 (¢, 4H), 3,51 — 3,43 (m, 4H), 3,10 — 3,06 (m, 1H), 1,37 - 1,32
(m, 2H), 1,31 — 1,24 (m, 2H), 1,21 — 1,14 (m, 2H), 0,95 — 0,88 (m, 2H).
pumep-47: (E)-N-(4-(3,4-auxnopPperann)-0yr-3-un-2-un)-4-(4-(1uMeTHIAMHHO)-0yT-2-

eHOWJI)-nunepa3suH-1-kapooxcamus (£).

S e
Cl o)
ITpu nepemeumBanuu k pactsopy [Ipumepa-20 (0,3 r, 0,709 MMOIIB) B aLIETOHUTPHIIE
(25 M) mobaBisiiu MpU KOMHATHOW Temmeparype numerunamud (2,0 M pactsop B TI'®)
(3,5 mi, 7,09 mmone). Ilocne nepeMeImnBaHus MpU KOMHATHOH TeMIlepaType B TeueHue 16 1
PEaKLIMOHHYK) CME€Ch KOHLIEHTPUPOBAJIM NPU IOHWKEHHOM JaBJIeHUH. HeounineHHbIN
NPOAYKT OuUMIIAIW Npu momoinu npenapatuBHoi BOXX, momnydas nenesoe coenuHeHue
(0,050 1, 54%). BOXKX: 99,3%; IKXMC: m/z = 437,4 [M]"; 'H AMP (400 MI't, JIMCOds) &
7,66 (n, J=1,96I'u, 1H), 7,37 (an, J= 1,98, 837 I'y, 1H), 7,04 (n, /= 7,94 I'y, 1H), 6,60 (x,
J=2,32Tn, 2H), 4,77 (n, J = 7,13 I'y, 1H), 3,55 — 3,45 (M, 8H), 3,32 (¢, 1H), 3,12 - 2,93 (m,
2H), 2,13 (c, 6H), 1,39 (n, J = 6,99 I'y, 3H).
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IIpumep-48a: TpaHc-N-((1S,25)-2-(3-(4-(3,4-auxsi0pdennn)-6yr-3-un-2-uma)-1-
METHJIy peH/10)-IuKJIorekcu)-N-meTuiakpunamug () ( usomep-1).

IIpn mnepememmBannu K cycneHsun 3-(4-(3,4-nuxnopdennn)-0yr-3-un-2-nn)-1-
mMeTui- 1 -(2-(MeTnaaMuHo )-ukiIorekcuin)-moueBunbl (IIpomesxyrounoe coenuneHue 17ag)
(0,060 r, 0,157 mmomnb) B AXM (5 min) nobasmsimu Tpustunamud (65 Mk, 0,470 MMmonb) u
akpmonnxaopun (14 mkn, 0,172 mmons) mpu 0 °C. OcraBinsinu peakMOHHYIO CMeCh
Harpetbcs 10 KT B Teuenue 2 4. PeakioHHyr0 cMech skctparuposanu JIXM, oObenuHeHHbIE
cinon XM mpombIBajid BOJAOW U PacTBOPOM COM, BbicymnBanu Hag NaxSOs4 u ynapusanu
NpU TOHIKEHHOM paBiieHHH. [loiyueHHBIH HEOUYHMINEHHBIH MPOAYKT (CMeCh H30MEpOB
coriacuo TCX) ounmanu npu nomoruu npenaparuBaoi TCX (nuxnopmeran/meranon =99/1),

noJty4ast OTAesbHbIe u3oMepsl 48a u 48b.

2O
- A
cl H3OMep-l \[O]/\

Ipumep-48b: TpaHc-N-((1S,25)-2-(3-(4-(3,4-auxsopdennn)-6yr-3-un-2-ui)-1-

METHJIYy PeH/I0)-IHKJIoreKcu)-N-MmeTuiakpunamun (£)( uzomep-2).

L.
- N
Cl Hsomep-2 \([)]/\

[ pumep-48a: Berxox: 0,010 1, 14,70%; BOXKX: 97,47%; xupansras BOXKX: 4,36 nuxk 1, 7,74
muk 2; AKXMC: m/z = 436,4 [M+H]!; 'H AMP (300 MI'y, CDCls): & 7,47 (n, J = 1,92 T,
1H), 7,37 (o, /= 8,31 I'y, 1H), 7,26-7,21 (m, 1H), 6,45 (nn, J = 10,44, 16,82 I'y, 1H), 6,20 (nx,
J=2,12,16,91 I'u, 1H), 5,59 — 5,46 (M, 1H), 4,86 (1, J = 7,12 I'u, 1H), 4,67— 4,42 (m, 2H),
2,88 (n, J=10,39I'y, 3H), 2,69 (c, 3H), 1,79 (n, J = 9,66 'y, 4H), 1,59 — 1,35 (m, 7H).

[ pumep-48b: Beixox: 0,008 r, 11,76%; B2XX 96,80%; xupansras BOXKX: 5,90 nuxk 1, 8,57
muk 2; AKXMC: m/z = 436,4 [M+H]™; 'H AMP (300 MI', CDCl3): § 7,49 (n, J = 1,95 I'ny,
1H), 7,36 (n, J = 8,34 I', 1H), 7,26 7,20 (m, 1H), 6,54 (an, J = 10,38, 16,80 I'y, 1H), 6,25
(nm, J=2,11, 16,79 I'u, 1H), 5,66 (x, J = 10,40 I'u, 1H), 4,96 — 4,78 (m, 1H), 4,70 — 4,31 (m,
2H), 2,88 (n, /= 17,49 Ty, 3H), 2,70 (¢, 3H), 1,79 (n, /= 8,71 I'y, 4H), 1,58 — 1,24 (m, 7H).
IIpumep-49: N-(4-(3,4-auxaoppenun)-0yT-3-uH-2-u1)-4-(BUHHICYIbPOHAMHU0)-

nunepuauH-1-kap6okcamusa (£).
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)OJ\
Z N N 0
CID/\H O\ R
N3y
cl H

IIpn nepememuBannu k pactBopy IIpomexyrounoro coemmuenus 17k (0,1 ,
0,269 mMMmoub) B nuxyiopmeraHe (5 ) mobapisimu xyopaTriicyibhormxiaopun (0,03 wi,
0,292 mmonnb) u TpusTunamut (0,111 mu, 0,807 mmons) npu 10 °C. Ilocne nepemernnBanus B
TedyeHue | yaca mpu KOMHATHOM TeMIepaType peakMOHHYIO CMECh ITPOMBIBAJIH HACHILIIEHHBIM
pactBopoM  OmkapOonara  Hartpusi.  J{MXJIODMETAaHOBBIH  CJIOM  BBICYLIMBAIA U
KOHIIEHTpUpOoBanu. HeoumilieHHOE COeNUHEHHe OYMINAJIM IPH IOMOIIM IpernapaTuBHON
B2XX, nonyuas nenesoe coenunenue (0,020 r, 17%).
Merton: xononka: Xbridge-C-18(19x150)mm; Bona:aueronutpui, pacxon 15 mu/mun. BKX:
98,27% , IXMC: m/z = 429,9 [M+H]+."H SAMP (400 MI', IMCOds): & 7,75 — 7,49 (m, 2H),
7,47 - 7,29 (m, 2H), 6,93 (n, /= 8,18 'y, 1H), 6,76 (nnn, J= 0,86, 9,94, 16,52 T'u, 1H), 6,11 —
5,86 (m, 2H), 4,75 (n, J = 7,13 T'u, 1H), 3,94 — 3,72 (m, 2H), 3,17 (tan, J = 4,73, 7,05, 8,84,
10,58 T'u, 2H), 2,78 (anT, J = 5,89, 11,88, 15,23 I'y, 2H), 1,74 (n, J = 12,57 'y, 2H), 1,34 -
1,22 (m, 3H).

IIpumep-S0: N-((1s,4s)-4-(3-(4-(3,4-nuxsiopdennn)-0yT-3-uH-2-1j1)-ypeuao)-
HHKJIOreKCHI)-3TeHCyIbhoHamua ().
HO
L
O
cl Z N |
Cl

LleneBoe coenunenune cunHresupoBanu u3 IIpomexyrounoro coeaunenus 17y, kak
onucano B IIpumepe 49. Boixoa: 27%, KXMC: m/z = 4442 [M+H]"; BDXXX = 98,84%. 'H
SAMP (400 MI'y, IMCOde): 6 7,71 — 7,58 (m, 2H), 7,38 (an, J = 1,99, 835 'y, 1H), 7,27 (1, J
= 5,96 I'y, 1H), 6,70 (on, J = 9,91, 16,52 I'n, 1H), 6,26 (n, J = 8,25 I'u, 1H), 6,07 — 5,90 (m,
2H), 5,85 (m, J=7,40 I'y, 1H), 4,74 — 4,57 (m, 1H), 3,49 (c, 1H), 3,18 — 2,99 (M, 1H), 1,50 (c,
8H), 1,34 (n, /= 6,90 I'y, 3H).

Ipumep-51: N-(1-((3,4-nuxaop¢eHn)-3THHII)-HUKIONPONNI )-4-(BUHHICYIb(OHIT)-

nunepasuH-1-kap6okcamun

X
on” N
Cl
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Llenesoe coenunenune cunresuposann u3 IIpomexyrounoro coegunenus 170, kak
onucano B Ilpumepe 49. Buixoa: 43,8%, IKXMC: m/z = 427,8 [M-H]"; BOXKX=98,75%.'H
SIMP (300 MI'ny, xnopodopm-d) 6 7,47 (an, J = 2,0, 1,0 I', 1H), 7,33 (ax, J =8,3, 1,0 I'u, 1H),
7,22 -7,17 (m, 1H), 6,41 (ann, J = 16,6, 9,6, 1,0 I', 1H), 6,27 (ax, J = 16,6, 1,0 I'u, 1H), 6,08
(nm, J=9,7,1,0Ty, 1H), 5,13 (¢, 1H), 3,48 (1, J =5,1 'y, 4H), 3,16 (1, J =5,1 'y, 4H), 1,38 -
1,31 (m, 2H), 1,19 - 1,12 (™, 2H).

IIpumep-52: 4-axpunaona-N-(4-(3,4-auxaoppenn)-0yr-3-uH-2-u1a)-3-okconunepasus-1-

KapOokcamusj ().

e a e
Cl O
Ilpn nepememmBanun Kk pactBopy IIpomexyrounHoro coemunenus 15f (0,1 r,

0,29 mmonb) B TI'® (50 mun) mobasnsmm LiCl (0,016 r, 0,382 mmons), (Et)sN (0,05 wmu,
0,382 mmounb), a 3ateMm akpwiosblid anruapun (0,05 r, 0,382 mmonb). PeakiimoHHyI0 CMeCh
nepeMelnBald NpU KOMHATHOM TemmnepaType B TedeHue 16 4, BbUIMBAIM B BOAY H
skcrparupoBamu  EtOAc (50 mu). Oprammueckyro ¢asy BeicymuBanu Haa NaxSOs4 u
KOHLIEHTPUPOBAIM NPHU NOHMXEHHOM JaBjieHuu. HeouuineHHoe coelnHeHne O4MILIAIN MPpU
nomotnu npenaparuBHoii TCX, moxBmwkHas ¢asza - 2 % meranona B auxjopmerane. 0,02 r
(17%), BOXKX: 93,98%; IKXMC: m/z =m/z = 4442 [M+H]™'; H' AMP (300 MI', CDCl3): &
7,50 (n, J= 1,92 T'u, 1H), 7,37 (n, J = 8,32 ', 1H), 7,23 (an, J = 1,97, 8,28 'y, 1H), 7,19 —
7,10 (m, 1H), 6,46 (nn, J = 1,68, 16,92 I'n, 1H), 5,85 (an, J= 1,68, 10,41 I'u, 1H), 5,07 — 4,82
(M, 1H), 4,63 (n, /= 17,94 'y, 1H), 4,28 (c, 2H), 4,01 (nan, J = 1,98, 4,41, 5,29 I'u, 2H), 3,77
—3,48 (m, 2H), 1,51 (n, J = 6,89 I'y, 3H).
pumep-53: N-(2-(3-(4-(3, 4-nuxnopdennn)-0yr-3-uH-2-ui)-1-MeTHIIYypeua0)-3TI)-

g
cl 4”&0
N’\n/\
Cl (o]

IIpn nepememmBanuu K cycrneHsuun N-(4-(3,4-puxnoppenmn)-0yT-3-uH-2-1i)-4-

aKpuJaMui.

(ruppoxkcumuHoO)-nunepuauH-1-kapbokcamuna (IIpomexxyrounoe coennaenue 15s) (0,090 r,
0,254 mmonb) B JAXM (3 wmm) pobapnsimm tpustunamud (70 wmxi, 0,508 mmone) u
akpmonaxiopun (20 mkn, 0,191 mmone) mpu 0 °C. OcraBisin peakHMOHHYID CMECh

Harperbes 10 KT u nepememnBanu B TeueHue 2 4. PeakinOHHYIO CMeCh BBUIMBAJIH B JIEASHYIO
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Boay, skcrparupoBanmu JIXM, obObenuneHHbie ciou JIXM mpombiBaiui pacTBOPOM COJIH,
BOZIOH, BbicymuBanu Haja Na;SOs U ynapuBaiu Npu MOHMKEHHOM AasiieHuu. IlonyudeHHoe
HEOUMIEHHOE COCAMHEHHE OUMINAJIM NPU IMOMOINM (AByKpaTHOH) mpemnaparmBHOil TCX
(nuxnopmeran/meranon =95/05), nony4das ueneoe coenmuenue (0,010 r, 9,70%). BIKX:
90,18%; JKXMC: m/z = 408,1 [M+H]"; 'H SIMP (400 MI'u, CDCl3): § 7,50 (1, J= 1,87 'y,
1H), 7,37 (n, J=8,34 'y, 1H), 7,22 (nn, J = 1,93, 8,26 I'y, 1H), 6,54 (nn, J = 1,24, 17,32 I'L,
1H), 6,20 (mn, J = 10,57, 17,31 I'u, 1H), 5,95 (an, J = 1,24, 10,56 I'u, 1H), 4,95 (1, J = 7,00
I'n, 1H), 4,69 (n, J = 7,87 I'u, 1H), 3,59 (anT, J = 6,11, 13,01, 19,09 I'y, 4H), 2,85 — 2,59 (m,
4H), 1,50 (n, J = 6,84 I'u, 3H).

IIpumep-54: (E)-4-akpunona-N'-uuano-N-(4-(3,4-quxaopdennn)-0yr-3-un-2-uj)-

nunepasuH-KapoéokcumMugamus (£).

Cl 0
Cl

K pactBopy IIpomesxyrounoro coenunenus 13 (0,3 r, 0,83 mmounb) u 1-(nunepasun-1-
wn)-npon-2-en-1-ona (Ilpomexxyrounoe coenqunenue 6a) (0,275 r, 1,08 mmons) B JIMCO (10
wi) nobasisuin TpusTHiIaMuH (0,346 mu, 2,49 mmons) npu KT u nepememnnBanu B TeueHHe
16 1 mpu 90 °C. Ilocie okOHUaHUS PeaKINH PEAKLIMOHHYI0 CMECh BBUIMBAIU B JIESTHYIO BOIY
(20 mu1), OTOUIBTPOBBIBAIH MOTyUYEHHOE TBEPAOE BELIECTBO M OYMIIAIU HA CHIIMKAreJIEBOU
xosnonke Combiflash® (nuxnopmeran/meranon =95/5), nomydas uenesoe coenunenue (0,05 r,
14,7%). IXMC: m/z 404,0 [M]"; 'H SIMP (400 MI'u, CDCl5): & 7,45 (n, J = 1,89 I'n, 1H),
7,34 (n, J = 8,30 I', 1H), 7,23 — 7,16 (M, 1H), 6,48 (an, J = 10,42, 16,77 I'u, 1H), 6,30 (an, J
= 1,80, 16,72 T'u, 1H), 5,73 (an, J = 1,84, 10,44 I'u, 1H), 4,95 — 4,80 (m, 2H), 3,88 — 3,40 (M,
8H), 1,56 — 1,54(m, 3H).

Crnenyromue npuMepsl MOJYYald MO CYIIECTBY COTJIACHO Crocoly, OMMCAaHHOMY B

npumepe-54, ¢ COOTBETCTBYHOLIMMU U3MEHEHUSIMU B pEAreHTax U yCJIOBUX PEAKIIUU.

IIpumep CtpykTypa BrIxoa m aHaTUTHYECKHE JaHHbIE

o Boixoa: 55%; BOXX: 97,61%; KXMC:
A o | m/z =4062[MT; 'H SAMP (400 My,

g\ A= | iMcods) 5 836 — 817 (w, 1H), 772 —
7,50 (w, 2H), 7,34 (aan, J = 1,95, 4,86,
825 ', 1H), 6,59 (m, 1H), 6,41 — 5,92 (m,

cl =z N
55 N
Cl H
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IIpumep

CrtpykTypa

BbIXOIl H AHAJUTHYECCKHE JaHHbIC

2H), 5,53 (ar, J = 2,36, 10,10 Ty, 1H),
4,89 — 4,62 (m, 1H), 4,24 — 3,92 (m, 2H),
3,17 — 2,92 (v, 2H), 2,65 (1, J = 8,58 T'Ly,
1H), 2,12 — 1,83 (v, 1H), 1,54 (c, 2H),
1,41 — 1,19 (m, 4H).

56

X
Cl 4 ” l\@\ O\\ J
N'S\b

Boixoa:30%; BOXX: 95,17%; KXMC:
m/z = 442 3[M]"; 'H SAMP (400 MIw,
JIMCOds): 6 7,71 — 7,52 (m, 2H), 7,46 —
7,28 (m, 1H), 6,77 — 6,47 (m, 2H), 6,16 —
5,87 (m, 1H), 4,76 (¢, 1H), 4,10 (n, J =
6,23 I'u, 1H), 3,59 — 3,11 (m, 5H), 2,49
(ar, J = 2,01, 3,56 I'u, 2H), 2,00 — 1,93
(m,1H), 1,54 — 1,46 (m, 2H), 1,36 (nn, J =
8,88, 15,19 'y, 3H).

57

Boixon:42,4%; BOXX: 98,70%,;
AKXMC: m/z =452,2 [M+H]*; 'H SIMP
(400 MI'u, AMCOd6): 6 7,66 (n, J = 1,91
I'u, 1H), 7,62 (n, J = 8,24 'y, 1H), 7,46
(n,J=15,39Tu, 1H), 7,40 — 7,34 (m, 1H),
7,07 (o, J =791 I'u, 1H), 6,56 (an, J =
0,80, 15,43 T'u, 1H), 4,78 (xB, J=7,30 'y,
1H), 4,27 — 4,08 (m, 2H), 3,52 (ar, J =
5,21, 10,45 T'u, 4H), 3,33 (n, J=0,75 ',
4H), 1,39 (n, J=6,96 'y, 3H), 1,24 (tn, J
=0,81, 7,14 I'y, 3H).

58

0]
M
Cl

Boixoa: 15,8%; BOXX: 98,9%:; XKXMC:
m/z =4342[M]"; 'H SAMP (400 MI,
CDClI3): 6 7,52 (n, J=1,90 'y, 1H), 7,39
(n, J=38,30 T'u, 1H), 7,29 — 7,23 (m, 1H),
6,51 — 6,35 (m, 2H), 5,92 — 5,77 (m, 1H),
5,71 (an, J=3,20, 9,27 I'u, 1H), 5,22 (an,
J=13,80, 20,35 I'y, 2H), 5,04 — 4,87 (m,
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IIpumep

CrtpykTypa

BbIXOIl H AHAJUTHYECCKHE JaHHbIC

1H), 4,83 — 4,60 (v, 2H), 4,18 — 3,97 (m,
2H), 3,91 (1, J = 4,31 Ty, 2H), 2,92 (1, J
=12,83 T'w, 2H), 1,84 — 1,69 (m, 2H), 1,69
~ 1,56 (m, 2H), 1,51 (1, J = 6,86 T', 3H).

59

O
A
o F LR
)
Cl /
O

Boixoa: 55%; BOXKX: 99,06%; JKXMC:
m/z =420,3[M]";'H SMP (400 MIw,
JIMCOds) 6 7,67 (n, J = 1,94 T'u, 1H),
7,62 (n, J =835 TI'u, 1H), 7,38 (an, J =
1,97, 8,31 I'u, 1H), 6,97 (¢, 3H), 4,87 —
4,68 (m, 1H), 4,16 — 3,86 (m, 3H), 2,82 —
2,61 (m, 2H), 2,08 — 1,83 (M, 2H), 1,56 (x,
J=12,78 T'u, 2H), 1,39 (7, J = 6,98 I'Ly,
3H).

60

cl Z N

Cl o}

Boixox: 54,54%; BDXX: 97,99%;
KXMC: m/z =448 35 [M+H]*; 'H AMP
(300 MI'y, CDCI3) 6 7,57 (c, 1H), 7,51 (m,
J=1,76Tu, 1H), 7,37 (o, J=8,32 I'u, 1H),
7,30 — 7,20 (m, 1H), 4,94 (1, J= 7,05 I'y,
1H), 4,66 (c, 1H), 3,66 (nn, J=3,73, 6,73
I'u, 4H), 3,47 (nn, J = 3,88, 6,55 I'u, 4H),
3,36 (¢, 3H), 3,19 (c, 3H), (mumeTun B
apyroMm wusomepe), 2,66 — 2,60 (m,
6H),1,50 (m, J = 6,87 I'y, 3H).

61

iy
o Z NN

Cl o)

Boeixoa: 34,01%; BO3XX: 98,34%;
KXMC: m/z =393,27 [M+H]";'H sIMP
(400 MI'u, CDCIs) 6 6,95 (¢, 1H), 6,83-
6,81 (m,1 H), 6,68 — 6,66 (M, 1H), 4,41-
4,37(m, 1H), 4,13-4,07(m,1H),3,16— 3,13
(m, 2H), 3,03 — 2,96 (m, 6H), 2,88 — 2,85
(M, 2H), 9,66 (1, J = 17,61 I', 3H).
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BbIXOIl H AHAJUTHYECCKHE JaHHbIC

62

o)
X
0
Cl \QN

Boeixoa: 32,05%; BO3XX: 99,24%;
KXMC: m/z = 39130[M]*; 'H SIMP
(400 MI'n, CDCls): 6 7,70-7,55 (m,
1H),7,47 (n, /J=190Twu, 1H), 7,34 (n, /=
8,28 I'u, 1H), 7,27 — 7,16 (m, 1H), 7,20—
7,00 (m,2H), 4,98 — 4,88 (M, 1H), 4,72 (n,
J=1786Tn, 1H), 4,12 (n, J= 11,72 I',
3H), 2,99 — 2,86 (m, 2H), 2,10 (», J =
12,44 T'q, 2H), 1,94 — 1,80 (m, 2H), 1,48
(n, J=6,86T'11, 3H).

63

FsC

Beixog: 26,78%; BDOXX: 98,26%;
KXMC: m/z =4052 [M+H]" 'H SIMP
(400 MI'u, CDCls): & 7,84 — 7,73 (m, 2H),
7,71 — 7,64 (m, 1H), 6,55 (an, J = 10,47,
16,81 I'u, 1H), 6,34 (an, J = 1,80, 16,84
I'u, 1H), 5,75 (an, J=1,76, 10,55 'y, 1H),
4,99 (n,J=7,13T1, 1H), 4,65 (n, /= 17,86
I'u, 1H), 3,57 (an, J = 48,36, 85,73 I'y,
8H), 1,52 (n, /= 20,12 I'u, 3H).

64

Beixoa: 50,74%; BOXX: 98,69%;
KXMC: m/z =330,2 [M+H]*; 'H SIMP
(300 MI'y, CDCl3): 6 7,44 — 7,35 (m, 2H),
7,04 — 6,94 (m, 2H), 6,56 (an, J = 10,43,
16,76 T'u, 1H), 6,33 (an, J = 1,94, 16,79
I'u, 1H), 5,75 (an, J=1,93, 10,42 Ty, 1H),
4,95 (n,J=6,94T1, 1H), 4,68 (n, /= 7,80
I'u, 1H), 3,73 — 3,40 (M, 8H), 1,49 (1, J =
20,12 I'u, 3H).

IIpumep-65: (E)-4-(4-amuno-4-oxcodyT-2-eHonn1)-N-(4-(3,4-auxaoppenunt)-0yr-3-uH-2-

ui)-nunepasun-1-kapooxkcamuna (£).
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P aee
Cl (0]
Craans-1: cunres (E)-4-(4-((4-(3,4-nuxaopdenn)-0yT-3-uH-2-ui)-kapoaMmoni)-
nunepasuH-1-umi)-4-okco0yT-2-eHOBOI KHCJIO0THI ().

IIpn nepememuBanun k pacteopy Ilpumepa 57 (0,200, 0,440 mMmonb) B cMecH
TI'®:MeOH:H>O(1:1:8) nobasnsnu LiOH.H20 (0,093 1, 2,220 MMOJb) U nepeMeLnBaiu B
teueHue 12 4 npu KT. PeakuiOHHYI0 CMeCh KOHLIEHTPUPOBAIM IIPU MOHKEHHOM JaBJICHUH,
pa3baBisiin Bomo# (25 mu) U mpombiBaiIM JUATHWIOBBIM 3¢upoM (2 X 50 mu). Otaensnu
BOAHBIA cJoM, fgopomumu BemumuuHy PY no cmaGokucmoit mpu momomm pasz6. HCl u
skctparuposaiu EtOAc (50 mur). Opranudeckuii cioi BeicymmBany Haa 0e3BoaHbM NazSOy;
KOHIIEHTPUPOBAJIU PU MOHWKEHHOM AaBIIEHHH, ITOJIy4asi KpeMoBoe TBepaoe Bettects (0,08 T,
42,6%). IXMC: m/z 456,2 [M+H+38]".

Cragus-2: cunres (E)-4-(4-amuno-4-0kco0yT-2-eHon1)-N-(4-(3,4-nuxnopdenn)-oyr-3-
HH-2-Wa)-nunepasuH-1-kapdokcamuaa (£).

IleneBoe coenquHeHNE CUHTE3UPOBAIIM COIIACHO MPOLEAYPE, ONUCAHHON B IpuMepe-42
u3 IIpomMexxyTOUHOro COeAMHEHHUs CO CTaauu-1 W XJIOpUaa aMMOHHS C MCIIOJIB30BaHHEM
EDC HCI u HOBt B mpucyrcrBun EtsN B JIM®A. Boixoa:18,7%; BIWKX: 98,4%; KXMC:
m/z =423,0 [M]*; '"H IMP (400 MI'u, JIMCOds) § 7,66 (n, J = 1,96 T'u, 1H), 7,62 (n, J = 8,38
I'n, 1H), 7,41 - 7,35 (m, 1H), 7,25 (1, /= 15,06 T'y, 1H), 6,78 (1, J= 15,09 I'u, 1H), 4,77 (11, J
=7,17 I'u, 1H), 3,61 — 3,44 (m, 4H), 3,33 — 3,17 (m, 4H), 3.18 (c, 1H), 1,24 (n, J = 17,61 'y,
3H),
IIpumep-66: (E)-N-(1-((3,4-auxs1op¢eHnT)-3THHII )-HUKJIonponua )-4-(4,4,4-

TpudTOpOyT-2-eHOoNT)-TUNnepa3un-1-kapdokcamuyn .

cl Z HJ\U\H/\/C%

Cl 0]
IIpn nepememnBannu K pactBopy IIpomexyrounoro coemuHenus 170 (0,100 T,
0,267 mmonp) B JIM®PA (25 min) pobasmsuin DIPEA (0,103 r, 0,80 mmons), (E)-4,4,4-
TpudTopOyT-2-eHOBYIO Kucaoty (0,056 r, 0,400 mmonb) m HATU (0,152 r, 0,400 MMoub) ripu
KT u nepememuanu B teuenue 2 4 ipu KT. ITocne okoHUaHUs peakiuy peakHOHHYIO0 CMECH
BbUIMBANM B JeasHyro Boay u skcrparupoBanu EtOAc. Cnoit EtOAc BricymuBany,

KOHIIEHTPUPOBANIH 1 OYHINAIN HA CHIMKarenesoii kononke Combiflash® (JIXM/MeOH=96/4),
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nonyuas uenesoe coepunenue (0,040 r, 32,7%). IXMC: m/z = 459,8 [M]"; BIIKX: 99,3%;
'"H AMP (400 MI'u, CDCl3): & 7,47 (n, J = 1,89 ', 1H), 7,37 — 7,30 (m, 1H), 7,23 — 7,17 (m,
1H), 6,95 (nks, J=2,11, 15,38 I'y, 1H), 6,82 — 6,70 (M, 1H), 5,13 (¢, 1H), 3,80 — 3,28 (M, 8H),
1,47 — 1,04 (m, 4H).

IIpumep-67: N-(1-((3,4-auxa0op¢eHnT)-3THHII)-LHHKI0NPonua)-4-(2-gpropakpuiion)-

nunepasuH-1-kap6okcamua.

A
o ” N V)

Cl @]

IIpu  nepememmBanuu  k  cycnensun  N-(1-((3,4-muxnopdeHnn)-3THHNT)-
LIMKJIOTIPOIIJI )-UIepa3ut- | -kapOokcamuna ruapoxnopuna (IIpomexyTouHoe coennHeHHe
170) (0,2 1, 0,534 mmoib) u 2-¢pTopykcycHoit kucnotel (0,096 r, 1,067 mmons) B [IMOA
(4,0 mn) nobasnsmn HATU (0,304 1, 0,800 mmonb) 1 DIPEA (0,28 mu1, 1,601 mmouns) ipu 0 °C
u nepemewnBanu B TeueHue 16 4 npu KT. ITocne okoHuaHus peakiuu peakiMOHHYI CMECh
BBUIMBAJIM B JieAsHyi0 Boay u skcrparmpoBamu EtOAc. OOwenunennbie cioum EtOAc
NPOMBIBAJIM PACTBOPOM COJM M BOJAOW, BbicymiuBanu Hajg NaxSOs u ynapusanu mnpu
nonmxkeHHoM nasienuu (0,220 r HeounineHHsii ). Beixoa: 0,050 r (22,72%). BOXKX: 98,93%;
KXMC: m/z = 410,0 [M+H]™!; 'H AMP (400 MI'u, CDCl3): § 7,47 (n, J = 1,92 T'y, 1H), 7,33
(n, J= 8,40 I'y, 1H), 7,20 (nm, J = 1,93, 8,28 'y, 1H), 5,38-5,12 (m, 2H),, 3,65 -3,42 (m, 8H),
1,39 -1,30 (m, 2H), 1,24 — 1,11 (m, 2H).

[Ipumep-68: 4-(1-axkpuaounnazerugu-3-kapoouun)-N-(1-((3,4-auxaoppeHns)-3THHIIT)-

HMKJIONPONUJI)-NTunepa3un-1-kapookcamun.

0]
R

Cl 0

o)

N

Cragus-1: cuntes Tper-0yTHI-3-(4-((1-((3,4-AUXJI0p(PeHNT)-ITHHNIT)-IHKJIONPONILI)-
kap6amou)-nunepasuH-1-kapooHui)-azeTuauH-1-kapookcuaara.

IMpomesxyTouHoe coequHerue 170 B3auMOneicTBOBaO ¢ 1-(TpeT-0yToKCuKapOOHMIT)-
azeTuanH-3-kapOoHoBo# kucioroi, TpusTmamuaom, HOBT, EDCI npu 0 °C, kak onucaHo B
MeTonuke cuHTe3a B [Ipumepe-25, nonyyas uesneBoe coenunenue (0,455 r, HeoUUIIEHHOE),

KXMC: m/z= 4212 [M+H-100]".
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Cragns-2: CHHTE3 4-(azeTuauH-3-kapoouni)-N-(1-((3,4-auxaopPpeHn)-3THHHIT)-
HHKJIONPONHJI )-NHNePa3sHH-1-kap0okcaMuaa ruapoxJiopuaa.

ITpu nepemermBanuu K pactBopy Tper-0yTi-3-(4-((1-((3,4-nuxnopdeHnn)-3THHII)-
LUKJIOTIPOTIFII )-KapOamMou )-nurnepa3us- 1 -kapOoHm)-a3eTuaus- | -kapOokcunata (0,45,
0,86 mmonb) B nuokcane (5 mu) nobasnsmn nmo karmwsiM nipu KT pnoxcan HCl (10 mi), u
nepememBaa B TeueHue 24 npu KT. Pacrsopurens BblmapusBaiud NPU MNOHHUKEHHOM
nasnenun, nojy4das (0,390 r, Heounmennsii); IKXMC: m/z = 421 [M-36]".

Cragus-3: cunre3 4-(l-akpuionnazerugus-3-kapoonuna)-N-(1-((3,4-auxaopdenn)-
3THHMJI)-IUKJIONPONUI)-NHNepa3sHH-1-kapookcamuaa

IIpn  nepememuBanuu K  pactBopy  4-(aserummn-3-xapOonmn)-N-(1-((3,4-
IUXJIOP(EHNIT)-3 THHIII )-LIUKJION PO )-TTUTIepa3nH- 1 -kapOokcamua THIPOXJIOPUIA
(cragus-2) (0,25 r, 0,54 mmons) B AXM (10 mu) nobasmsuiu pactsop NaHCOs (10 mi) u
akpuionnxiopun (45 mxi, 0,54 MMoNb) pU KOMHATHOM TeMIiepaType M IepeMeLInBali B
tedenne 1 4. Crnoii JAXM otnmensuid, NMpOMBIBAJIM PAaCTBOPOM COJIM, BBICYLIHMBAIH HaJ
6e3BomHbIM NaSO4 ' KOHIEHTpUpOBaIH. [loNy4eHHBIH OCTATOK OYMINAIM IMPU ITOMOIIU
npenapatuBHoi BOXX, monydas ueneBoe coenunenue (0,080 r, 30,8%);, KXMC: m/z =
4753 [M]+, BOXKX: 99%, 'H IMP (400 MTI'u, CDCl3): § 7,47 (n, J = 1,87 T'n, 1H), 7,33 (7,
J=8,30Tu, 1H), 7,20 (nn, J = 1,90, 8,30 I', 1H), 6,34 (nn, /= 1,82, 16,98 'y, 1H), 6,18 (ax,
J=10,25, 16,99 I'u, 1H), 5,69 (nn, J = 1,84, 10,29 I'y, 1H), 5,16 (¢, 1H), 4,31 (xB, J = 9,20,
9,84 Ty, 2H), 4,14 (an, J=6,31, 9,88 ', 1H), 3,48 (xB, J=6,95 ', 4H), 3,33 (1, J=5,28 I'y,
4H), 1,42 - 1,31 (m, 2H), 1,31 — 1,12 (m, 4H).

IIpumep-69: 4-akpunoni-N-(4-(3,4-auxyopdennn)-6yr-3-un-2-uj1)-nunepasun-1-

S
CI:@/\HJ\U\I
X
: ™

K pactBopy Tnodocrena (0,290 r, 2,52 mmoinb) B TT'® memneHHO noOaBIsIN MpU

KapooTuoamun (£).

nepemermuBaHin cMech [IpomesxyTounoro coequnenusi- 11 (cons HCI) (0,500 r, 2,016 mmonb)
u tpuwyTrnamusa (0,610 1, 6,04 mmons) B TT'® npu 0 °C. ITocne nepemermmBanust npu KT B
tedyeHue 15 munyT nodasisuim cmeck [Ipomeskyrounoro coenunenus 12 (0,765 r, 4,34 Mmodb)
u tpmeTwiamuHa (0,610 1, 6,04 mmonb) B TI'® u nmepemernnBaiy peakHOHHYIO CMECh B
teyerue | 4 mpu KT. Tlocne okoHUaHUsT peakuy peakKMOHHYIO pa30aBIisid STHIALIETATOM,

CJIOH 3THJIALETATA BBICYLINBAIN U KOHLIEHTpUpOBaNyu. HeounineHHelii NPOAYKT OUMILAIN IIPU
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nomouu npenapatuBHoil TCX ¢ ucnonp3zoBanuem 70 % sTunauerata B rekcaHe, Mnojydast
L[eJIeBOe COSNMHEHNE B BUJE JIUTIKOro TBepaoro Bemectsa (Bwixoa: 0,1 r, 12,5%); BIXKX:
91,1%; KXMC: m/z = 396,2[M]+; 'H SAMP (400 MI'u, CDCls) & 7,42 — 7,37 (m, 2H), 7,14
(nm, J=2,14, 8,41 I'u, 1H), 6,57 (an, J= 10,50, 16,77 I', 1H), 6,42 — 6,27 (m, 2H), 5,75 (ax,
J=1,83,10,58 I', 1H), 5,08 (TT, J=3,72, 7,60 'y, 1H), 3,96 — 3,50 (m, 8H), 1,45 (n, /= 6,75
I'n, 3H).

Crnenyrolye npumepsl MOJIy4aiu MO CYLIECTBY COIVIACHO METOJMKE, OMMCAHHOMN s

IIpumepa 1 ¢ COOTBETCTBYIOIIUMH U3MEHEHUSIMU B PEAKTUBAX U YCIOBUSX PEAKLUU.

IIpumep CrpykTtypa Bbixoa 1 aHATHTHYECKHE JAaHHbIE
Beixoa: 57%; BIXKX: 99,03%;
KXMC: m/z=379,2 [M+H]+; 'HAMP
(400 MI'u, IMCOds): & 8,40 (m, J =
7,80 I'u, 1H), 7,70 — 7,54 (m,2H), 7,35
(n, J = 8,27 Tu, 1H), 6,76 (un, J =
10,45, 16,70 I'u, 1H), 6,12 — 5,97 (m,
70 Cl Z N)KO\J 1H), 5,68 — 5,56 (m, 1H), 4,79 (1, J =
\ﬂ/\ 7,24 T'u, 1H), 4,35 (», J = 12,83 I'y,
1H), 4,02 (n, /= 13,40 'y, 1H), 3,01 (T,
J=1289 I'y, 1H), 2,61 (g, J = 14,82
I'u, 1H), 2,37 (tn, J = 4,82, 9,91, 11,52
I'u, 1H), 1,69 (nJ= 12,6211, 2H), 1,39

9(yw ¢, 1H),1,32 n, J=7,00 ', 3H).
Boeixoa: 15%; BIKX: 92,13%;
KXMC: m/z =364,9 [M]"; 'H SIMP
(400 MI'u, AMCOds): 6 8,65 —8,53 (m,
1H), 7,66 (n, J=1,95T'y, 1H), 7,61 (7,
9 0 J=2835Tu, 1H), 7,36 (nn, J = 1,97,
! Cl 7 ”)KCN{: 8,34 I'u, 1H), 6,53 (mmm, J = 2,17,
Hzomep-1 10,29, 16,78 T'y, 1H), 6,08 (onn, J =
1,28, 2,36, 16,68 I'u, 1H), 5,62 (ann, J
= 1,38, 2,49, 10,33 I', 1H), 4,81 (1, J
= 7,13 I'u, 1H), 3,77 — 3,37 (m, 3H),
2,94 (oo, J=17,52, 39,79 I'u, 2H), 2,13

Cl o)

Cl
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ITpumep

CrpykTtypa

BleOIl H AHAJUTHYECCKHE JaHHbIC

— 1,80 (m, 2H), 135 (n, J = 6,94 I,
3H).

72

Cl

Cl

4 ”kCN

Hzomep-2

Beixoa: 28%; BIXKX: 98,58%;
AKXMC: m/z =365,0 [M+H]"; 'HAMP
(400 MI'y, AMCOds): 6 8,65 — 8,53 (M,
1H), 7,66 (n, J=1,95T', 1H), 7,61 (x,
J=18,35Tu, 1H), 7,36 (un, J = 1,97,
834 I'u, 1H), 6,53 (ann, J = 2,17,
10,29, 16,78 T'y, 1H), 6,08 (onn, J =
1,28, 2,36, 16,68 I'u, 1H), 5,62 (non, J
= 1,38, 2,49, 10,33 I'y, 1H), 4,81 (1, J
= 7,13 I'y, 1H), 3,77 — 3,37 (m, 3H),
2,94 (an, J= 17,52, 39,79 I'u, 2H), 2,13
- 1,80 (m, 2H), 1,35 (1, J = 6,94 I'y,
3H).

73

Cl

Cl

Beixoa: 33%; BIXKX: 94.8%;
AKXMC: m/z=393,2 [M+H]"; 'HAMP
(400 MI'u, IMCOds) 6 8,31 (m, J =
7,94 Tu, 1H), 7,96 (n, J= 17,87 I'u, 1H),
7,80 — 7,54 (m, 2H), 7,38 (an, J = 1,98,
828 I'u, 1H), 6,17 (an, J=9,95, 17,10
I'u, 1H), 6,05 (an, J = 2,46, 17,07 I'y,
1H), 5,55 (an, J = 2,49, 9,90 T'u, 1H),
4,83 (xB, J=7,09 'y, 1H), 3,64 — 3,43
(m, 1H), 2,20 — 1,99 (m, 1H), 1,80 (un,
J=12,05, 38,80 I'y, 4H), 1,38 (un, J =
10,05, 24,97 T'u, SH), 1,17 (m, J =
11,09, 12.51 I'y, 2H).
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ITpumep CrpykTtypa Bbixoa m aHaIUTHYECKHE JAHHDbIE
Boeixox: 29%; BIXKX: 95,48%;
KXMC: m/z =381,2 [M+2]+;'H AMP
(400 MI'y, CDCl3) 6 7,49 (m, J = 1,92

OM I'u, 2H), 7,35 (n, /=8,27T'n, 1H), 7,21
HN (nn, J=1,94, 8,33 I', 1H), 6,32 (an, J
74 4 ” = 1,32, 16,86 I'u, 1H), 6,11 (an, J =
10,25, 16,87 I'u, 1H), 5,74 — 5,69(m,
2H), 5,05 — 4,84 (m, 1H), 2,38 — 2,31
(m, 2H), 2,04 (tn, J = 6,27, 13,71 I'y,
2H), 1,87 — 1,70 (m, 4H), 1,46 (n, J =
6,90 I'y, 3H).

Cl

Ipumep-75: (1r,4r)-N-(4-(3,4-quxaopdeHn)-0yT-3-uH-2-uia)-4-(BHHWICYIb(POHAMHIO)-

LHKJIOTreKcaH-1-kapookcamua(+)

Cl
Cl

IleneBoe coenMHEHHE TMONyYaId COTJIACHO METOIMKE, ONMUCAHHON MpU CHHTE3e
5 Ilpumepa-1. Beixoa: 20%, KXMC: m/z = 431,1 [M+H]"; BOIXKX: 95,5%, 'H SAMP (400
MI 1, AMCO-ds) 6 8,29 (n, /= 7,92 T'y, 1H), 7,70 — 7,55 (m, 2H), 7,37 (nn, J= 1,95, 8,39 I'n,
1H), 7,26 (n, J= 7,36 T'u, 1H), 6,73 (an, J= 9,96, 16,49 T'u, 1H), 6,08 — 5,84 (m, 2H), 4,80 (T,
J=17732Tu, 1H), 2,90 (ar, J= 4,00, 7,48 T'u, 1H), 2,00 (m, 1H) 1,88 — 1,93 (m, 4H), 1,44 —

1,28 (m, 4H), 1,28 — 1,03 (m, 3H).

10  IIpumep-76: 4-akpunamuao-N-(4-(3,4-nuxaopgpenn)-0yr-3-un-2-ui)-6enzamun (£).

o)
=~ N o
Cl 4
D/“*@N»v
Cl H

Craaus-1: cunres 4-akpuiaamuao-N-(0yT-3-uH-2-u0)-0eHzamuaa ().
ByT-3-un-2-unmerancynbponar (£) (1,0 r, 6,75 mmons) nepememmBani B Bogd. NHs
(10 min) mpu KT B Teuenue 16 4. PeakimonHyro cMech sxctparuposaiu JIXM (25 mi). Crnoi

15  JIXM seicymuBamu Han NaxSOs4 u ¢unbrpoBamn. K momydeHHOMY pacTBOpY A00aBisLIU

128



10

15

20

25

30

pactBop B HAXM 4-akpunamMunoOeH30MHON KHCIOTHI (ITOJYYEHHOH COTJIAaCHO METOHAMKE,
ommcannoit B US2008/300268 Al) (0,990 r, 5,19 mmomnb, 1,0 3kB), DIPEA (3,58 wu,
20,22 mmonb) 1 HATU (3,86 1, 10,12 mmois, 1,5 5kB) mpu KT u nmonydeHHy10 peakIIMOHHYIO
cMmech nepemenuBany B TeueHne 16 4 mpu KT. PeakunoHHyro cMeck mpombiBain Bogoi (20
M), a 3areM pactBopom cosu (20 mur). Crnoii JIXM BbICyIIMBAM W KOHLEHTPHUPOBAJIH,
noJsiyyasi HeO4yMIleHHOe coenuHeHue. IlomydeHHbIN OCTAaTOK OYMINAIM HAa CUJIMKAresleBOH
xosnonke Combiflash® (rekcan/stunanerar = 60/40), mony4as nenesoe coeaunenue (0,650 r,
40 %) KXMC: m/z = 243 .4 [M+H]+.
Craauns-2: cunres 4-akpuiaamuao-N-(4-(3,4-auxaopdenunn)-0yr-3-uH-2-u.1)-
Oenzamuga(x).

4-akpunamuno-N-(OyT-3-un-2-un)-6enzamun(x) (0,65 r, 2,68 mmonb) obpabaTeiBaiu
1,2-nuxnop-4-nondenzonom (0,487 r, 1,79 Mmoibp), Kak ONHCAHO B MPOLEAype CUHTE3a
IIpomexxyTouHoro coenuHeHust 8, monyuas nenesoe coenuHenue (Bexom: 0,12 1, 11,5%)
HKXMC: m/z = 387,0 [M+H]+. BOIKX: 95,13%; 'H AMP (400 MI', JIMCOds): & 10,39 (c,
1H), 8,87 (n, /= 7,89 I'y, 1H), 7,93 — 7,85 (M, 2H), 7,77 — 7,69 (m, 3H), 7,64 (1, J = 8,38 I'Ly,
1H), 7,42 (an, J = 1,99, 8,32 T'u, 1H), 6,45 (an, J = 10,04, 16,96 I'u, 1H), 6,29 (an, J = 2,04,
16,90 I'y, 1H), 5,80 (nn, J = 2,06, 10,05 I'u, 1H), 5,11 (o, J = 7,04 T'y, 1H), 1,50 (7, J = 6,97
I'n, 3H).
pumep-77: 4-(3-0pom-4,5-nuruapounsokcaszon-S-kapooumni)-N-(4-(3,4-qnuxaopPernn)-

OyT-3-uH-2-uia)-nunepasuH-1-kapooxkcamua ()

PR
Cl Z H D‘\H/OQN}\W

Cl (o}

Cragus-1: Tper-Oytmn-4-(3-0pom-4, 5-auruipon3okca3on-5-kapOoHw)-nunepasus- 1 -
kapOOKcHIaT

IIpn  mepeMemMBaHWUM K  CYCII€H3UH  TPET-OyTHII-4-aKpUIIOWJIITHIIEPA3HH- 1 -
kapookcunata (0,200 r, 0,832 mmonb) B N,N-numerundpopmamune (7,0 mu) mpobasnsm
nubpomun runpokcukapoorumuna (0,253 r, 1,248 mmons) u BogH. KHCOs3 (0,250 r,
2,496 mmonb, 1,2 M) pu 0 °C. Ilocne mepememvBaHus MPU KOMHATHOH TeMmrepaType B
TedeHne 14 9 peakuMOHHYI0 CMeCh pa30aBiisiM BOAOH M SKCTPArMpOBAM STHIIALIETATOM.
OObennHEHHBIE OPTraHMYECKHE CJIOM IPOMBIBAJIM PACTBOPOM COJIM, BBICYLIMBAIH HaJ
Cyab(aToM HATPUs U yIAPUBAIU NMPH NOHMKEHHOM JaBJIeHUH. [1oy4eHHbI HEOUHIIIEHHbINA

NIPOAYKT OYMINAIN HA CHITHKarenesoii kononke Combiflash® (rexcan/stumanerar = 99,9/0,1),
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nonyuasi neneBoe coenuaenne (0,160 r, 53,15 %) B Bune sxunkoctu. JKXMC: m/z = 448,35
[M+H]+.

Crapns-2: (3-0pom-4, S-nuruapounsokcasofi-S-ua)(nunepasuH-1-ui)-MeTaHoHA
TpudTopMeTHAKAPOOHAT (%)

IIpu nepememnBaHNM K CyCHeH3UH TpeT-OyTmin-4-(3-0pom-4,5-auruaponsokcason-5-
kapOoHun)-nunepasus-1-kapbokcunara (0,20 r, 0,552 mmonp) B guxnopmerane (5,0 mur)
nobasmsamn TOVYK (0,20 mn, 2,612 mmone) mpu KT u nepememuBanu B TedeHue 14 u.
PeakimoHHy0 CcMech ymapuBaJd IpPU MOHMKEHHOM [aBJI€HUM U IOJYYEHHBIH OCTAaTOK
pacTupanu ¢ AUITHIOBBIM 3pUpoM, nojyyas neneBoe coequnenue (0,199 r HeouHIeHHOE).
KXMC: m/z=262,11 [M]+.

Craagus-3: 4-(3-0pom-4,S-guruapousokcasosi-S-kapoonun)-N-(4-(3,4-auxyopgpeHun)-
0yT-3-uH-2-ua)-nunepasul-1-kapooxkcamua(+)

IleneBoe coemuHEHHE MOJydYaId COIJIACHO crocoly, omucanHoMy B Ilpumepe-54.
Boixon: 53,15%; BOIKX: 99,7%; IKXMC: m/z= 448,35 [M+H]". 'H AMP (400 MI't, CDCl5)
87,52 —-17,46 (m, 1H), 7,34 (n, /=831 I'y, 1H), 7,23 — 7,18 (m, 1H), 5,28 (an, J= 7,62, 11,27
I'u, 1H), 5,00 — 4,84 (m, 1H), 4,61 (n, J = 7,87 I'y, 1H), 3,89 — 3,76 (M,2H), 3,66 — 3,38 (m,
6H), 3,25 (nn, J= 11,29, 17,52 T'u, 2H), 1,46 (n, /= 6,87 I'y, 3H).

I[Ipumep 78: Onpenesienne anTunpoupepaTuBHoii akTusHocTH B KiaeTkax NCI-H1792
npu nomomu tecra XTT:

Knerku NCI-H1792 (ATCC CRL-5895) BbiceBanu B konndecTBe 2000 KIETOK/JTYHKY
B IUTIAHIIETHI Ha 96 syHOK ¢ mpo3paunbiM AHOM (Corning, Cat.No 3596) ¢ ucnonp3oBaHHEM
nosHoi cpenbl RPMI. Uepes 24 wyaca noOaBiisiiM COSOUHEHHsI COTJIACHO HACTOSIIIEMY
u3zobperenuro B Buae 20 MM ucxonusix pacteopos B JIMCO (Sigma Cat no. D2650). Kaxayto
KOHLEHTPALMI0 COEIWHEHUN UCHBITBIBAIM B TPeX I[OBTOPHOCTAX, NPHUYEM KOHEYHas
xkoHuentpanus JIMCO B kierkax He npesbiaia 0,3 nmpouenrta. Uepes 72 4 uHKyOUpOBaHHS B
unkyoOarope ¢ CO; B nynku nodasmsum XTT (Invitrogen, Cat.no X6493). XTT pactBopsuiu B
0eCcChIBOPOTOYHON Cpefe B KOHLEHTpPAlMH | MI/MJI M PErHCTPUPOBAJIM TOTJIOLICHHE Ha
criekTpoOTOMETpe MPH JUTHHE BOJHBI 465 HM. JlaHHBIE aHATM3UPOBAIH C HCIOIH30BAHUEM
nporpaMMHoro obecrneuenus graph pad prism. [TonokutenpHbIH KOHTPOJb (BBKHBAEMOCTh
100 % = wnetku B mojHOU cpexe ¢ 0,3 % JAMCO; oTpumareabHbIi KOHTPOJB/XOJIOCTON

(BeiKHEBaeMocTh 0 %) = TonbKO cpena, copepskamas 0,3% JIMCO.

COGI[I/IHGHI/UI COrjlaCHO HaCTOoALIEMY 1/1306peTeH1/110 HUCIBITBIBAJIA B BbIINICYKA3aHHOM

TeCTe, W TMOJyYeHHbIe Pe3yJIbTaThl MOKa3aHbl B TadOwmie Hroke. 3HadeHus [Cso coennHeHn
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yKa3aHbl HIDKE, IpuueM «A» oTHocutcs K 3HaueHnto 1Cso menee 10 MxM, «B» oTHOCHTCS K

3HaueHnio ICso B quamazone ot 10,01 MmxkM nmo 25 MxM, u «C» otHocuTcs K 3HadeHuio [Cso

oouee 25 MkM.

3navenus ICso 1 % BBIKUBaAEMOCTH 1JIs H30PAHHBIX COeHHEHHUI COTJIACHO

HACTOsILIeMY H300peTeHHI0

auHuda kiaeroxk H1792
%
BBIKHBAEeMOC
IIpumep ICso
(MxM) ™
(mpu 30
MKM)
1 A 40
la A 45
1b B 37
2 A 22
2a C 56
2b B 57
3 A 3

4 B 15
5 A 57
6 B 19
7 B 33
8 A 35
9 C 47
10 C 89
11 C 91
12 C 83

13 C H/O

14 C H/O
15 C 90

H/O = ne onpexneneno
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JuHuda kiaeroxk H1792

%
BBIKHBAEMOC
IIpumep I1Cso
(MxM) e
(mpu 30
MKM)
16 B 3
19 A H/O
33 H/O 54
47 A 26
49 B 35
50 A 17
54 A 22
55 C 100
56 B 39
57 A 17
58 C H/O
65 C 73
69 B 18
70 A 33
71 B 26
72 B 27
73 C 64
75 A 10
76 A 26
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IIpumep 79: Onpenesienne anTunpoupepaTuBHON akTUBHOCTH B KjaeTkax NCI-H2122
npu nomouu tecta XTT

Knetkn NCI-H2122 (ATCC CRL-5985) BriceBanmu B konmudectBe 2000 KJIETOK/JIYHKY B
TuIaHImeTel Ha 96 nyHOK ¢ mpo3padyabiM aHOM (Corning, Cat. No 3596) ¢ ucnonb3oBaHHeM
nosiHOM cpenbl RPMI-1640. Uepes 24 ywaca no0aBisuid COEIMHEHUSI COTJIACHO HACTOSIIIEMY
uzobperenuio B Buae 10 MM ucxonusix pactsopos B JIMCO (Sigma Cat no. D2650). Kaxxayto
KOHIIGHTPALIMIO COEIWHEHHH WCIBITBIBAIM B TPEX IOBTOPHOCTAX, INPUYEM KOHEYHas
xoHueHrpauus JIMCO B knetkax He npesbimana 0,3 npouenra. Ilonnyro cpeny RPMI-1640
3aMeHsM B AeHb 3 (72 4daca) u B neHb O (144 uaca) BMeCTe C COEAMHEHHUSIMH COTJIACHO
Hactosmemy wu3oOperennto. Yepes 8 nmHeit (192 wyaca) WHKYOMpPOBaHHUS HUCIBITAHUE
npekpawmanu rnpu nomoru S0 mka peakrua X1 T (Invitrogen, Cat. no X6493). Peaktus XTT
nosiyyanu nyteMm pactBopenust 1 mr/min XTT B OecchlBOpoTOUHOH cpene ¢ nobaBieHHEM
25 MxM ¢denasuna merocyabdara (sigma Cat. no P9625). PerucrpupoBanu noriomenue Ha
cnekrpodoTomMeTpe Ha [IMHE BOJHBI 465 HM. J[aHHbBIE aHATU3UPOBAIU C MCIIOJB30BAHHEM
nporpammuoro obecneuenus: graph pad prism. ITonokuTenpHbI KOHTPOJb (BBIKHBAEMOCTD
100 %) = knerku B mogHo# cpeae ¢ 0,3 % JAMCO; otpuuatenbHbii KOHTPOJB/XOJOCTOM
(BbDKHBaeMocTh 0 %) = TonpKo cpena, conepakammas 0,3% JIMCO.

CoenuHeHHst COrJIACHO HACTOSIILEMY U300PETEHHUIO HCTIBITHIBAJIN B BBIIIEYKa3aHHOM TECTE,
U TIOJIy4EHHbIE Pe3yJIbTaThl TOKa3aHbl B TaOuLe Hike. 3HaueHus ICso coenMHeHN yKa3aHbl
HUOKe, TpuyueM «A» oTHOCUTCS K 3HadeHHto 1Cso meHee 10 MxkM, «B» OTHOCHTCS K 3HAYEHUIO
ICso B nuamasone ot 10,01 MM mo 25 MM, u «C» otHocutcst Kk 3HaueHuto ICsy Oosee

25 MxM.

3nauenns ICso u % BbIKHBAEMOCTH 1J1s1 H30OPAHHBIX COeUHEHHI COTJIACHO

HACTOSIIIeMY H300peTeHHI0

JauHus Kiaeroxk H2122 JauHus kJjaeroxk H2122
% %
[pumep ICso BbBIXKHBAEMO [pumep ICso BbIKHBAEMO
(MmxM) ctu (mpu 30 (MxM) ctu (mpu 30
MKM) MkM)
la H/O 26 22 C 49
17 B 19 23 A 21
18 A 1 24 A H/O
7 B 31 25 B 16
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JauHus Kiaeroxk H2122 JauHus KJjaerok H2122
% %
Ipumep ICso BBIKHBAEMO [pumep ICso BbIKHBAEMO
(MmxM) ctu (mpu 30 (MxM) ctu (mpu 30
MKM) MKM)

26 B H/O 48b B H/O

27 A H/O 50 H/O 1

28 B H/O 51 H/O 0

29 A H/O 52 B 78

30 B 19 53 B 99

31 B 19 58 H/O 72

32 B 15 59 A 0

33 C H/O 60 C 90

40 B H/O 61 C 59

41 B H/O 62 B 33

42 A 0 63 A 18

42a A H/O 64 C 56

42b A H/O 66 A H/O

43 C 78 68 C H/O

44 C 99 74 C 60

48a C H/O 77 B H/O

H/O = He onpeneneHo

IIpumep 80: Onpenesienne antunpoaudgepaTusHoi akTuBHOCTH B KJIeTkax OCI-Ly10

Knerku OCI-Ly10 (UHN Canada) BeiceBanu B komudectBe 7500 KJIETOK/JIYHKY B
riaHmeTel Ha 96 nyHok ¢ mockuM aHoM (Corning, Cat.No CLS3904) ¢ ucronp3oBaHHEM
noyiHOM cpenbl JlynbOekko, momuduumpoanHoit mo HMckoBy (IMDM). Uepes 6 wacos
N00aBJISIIN COENUHEHHsI COTJIACHO HAcTosieMy u300pereHnio B Buae 10 MM HCXOmHBIX
pacteBopoB B JIMCO (Sigma, CatNo D2650). Kaxkayr KOHIEHTpPALMIO COEIUHEHUH
UCTIBITBIBAIN B TPEX MOBTOPHOCTSIX, Mpu4yeM KoHeuHast koHueHTpauus JMCO B knerkax He

npesbimana 0,1 mporenrta. Yepes 72 4 unkyOupoBanusi B uHkyOarope ¢ COz B sueliku
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nobasnsuin CTG (Promega, Cat.No G7572) u CUUTBIBAIH JFOMUHECIEHIIUIO HA YCTPOWCTBE
IUisi 9TeHusl TUiaHmeToB. I[IpomeHT wHrHOMpoBaHWs TPONU(Epai PACCUUTHIBAIUA IPU
noMou nporpammHoro obOecneuenuss Microsoft Excel. TlojoXuTenbHBIN KOHTPOJIb
(BpokuBaeMocth 100 %) = xjerku B mosHOM cpeme ¢ 0,1 % JAMCO; otpuuaTenbHbIH

KOHTPOJIB/X0510CcTOM (BRRKHBaeMocTh 0 %) = Tosbko cpena, comepxarmas 0,1% AMCO.

IIpoueHT HHrMOMpPOBaHMSA AJ1s1 H30PAHHBIX COeJHHEHHH COTVIACHO HACTOSILEMY

H300peTeHH 10
% %
Ipumep MHIHOMPOBAHHS MHIHOMPOBAHMSA
(ans 1 MxM) | (aons 10 mxM)

3 12 92
5 43 77
23 48 67
24 35 68
25 3 72
29 42 90
35 24 67
36 39 65
41 0 36
42 81 62
45 0 44
50 32 48
51 3 )
52 3 ]2
54 37 56
9 25 100
63 49 79
66 75 73
71 9 62
72 4 55
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POPMYJIA U3OBPETEHNUA

1.  Coenunenune popmyier (I)

R4
( m U]
win papMaleBTHYECKH MPUeMJIeMast COJTb UJTH CTEPEOM30MED YKa3aHHOTO COSNMHEHHUST, IIe

A mpencrasisier COOOH apuiI WU TeTePOapHI,
X npencrasisier codoit N-Ry umm orcyTcTyer;
Y npencrasiser codoii O, S i NCN;

B mnpencrasnsier coOoli apuil, HMKIOANKUI WIM T€TEPOLIMKIOATKIII, IPHYEM apul,
LUKJIOAIKUJ UM T€TEPOLMKIOANKUI SBJISIFOTCS HEOOS3aTeIbHO 3aMEIEHHBIMU OJHOM WU

Oonee rpynnamu, BBIOPAHHBIMU U3 AJIKUJIA, TaJIOT€HA U OKCOTPYTIIbI,

R mpencrasnsier coboii ankui, Ra mpencrasisier coOol BOAOPO MITH KW, Wik Ry 1
R> BMecTe ¢ aromMaMu yriepoaa, K KOTOPbIM OHHM MPUCOEIUHEHBI, 00pa3yroT 3 — S-ujieHHOe

HNUKJIOAJKHIIBHOE KOJIBIIO,

R3; mpencrasnsier coboit —C(O)Ra, -S(O)2R,, -NHS(O)2Ra, -NRpC(O)Ra, =NOR,,
reTepoapus, reTepOLUKIOANKUT Wi (TeTepOLUKIIOATKII)AIKWI-, TIPUYEM TIeTepoapui U
reTEePOIMKIIOANKUI SIBJISIFOTCS HEOOsI3aTeIbHO 3aMEIeHHBIMU OIHOM Miin 0oJjiee TPyIamH,

BbIOPaHHBIMU U3 QJIKWJIA, TajioreHa, okcorpymmsl wiH -C(O)Ry;

R4 mpencraBnsier coOOM ajKwWiI, TajloreH, rajJOreHATKUI, [IUAHO, aJIKOKCH, apUIIOKCH,
AIIKOKCHAPWJI, THIPOKCHAIIKIJI, alleTHUJIeH, alliI, TUAPOKCH, HUKIoaNKIT Wik -N(Ry)2; npudem

MUKJIOAJIKHJI HEOO0s13aTEIBLHO 3aMEIICH aJIKUJIOM,

R. mpencraBnsier coOOW ankwii, AaJKeHWJ, TaJIOTeHAJKWI, UUKIOATKHUI WU
TeTEPOLMKJIOANKIJ, TPUYEeM  aJIKWJ,  aJKCHWI, TaJOT€HAJKWI, [UKJIOAJKUI H
TeTePOLMKJIOANKIIT SIBJISIFOTCST HEOOS3aTeNIbHO 3aMELIeHHBIMU OIHOW WM OoJiee rpyrmamu,
BBIOpAaHHBIMU U3 AJIKWJIA, TaJIOTeHA, apwja, [HUKJIOAJKWIA, TaJIOTeHANKWIA, aMUHO, aMUJIo,
AJKWJIAMHUHO, aMHUHOAJIKWJIA, THIPOKCUJIA, LHAHO, AJKOKCH, AaJKOKCHApWia, apUJIOKCH,

THAPOKCHANIKHIIA, KAPOOHOBOH KHUCIIOTBI, CIOKHOTO 3(Hpa, CIOKHOTO THOIPHPA, OKCOTPYITITBI

(=0) u—C(O)Ry;

135



Ry mpencrapnsier coboii Bogopoa, amku, aakeHwt, art uik -C(O)-IuKIT0anKuT,
Ry npencraBnsier coOol BOXOPO MITH AJIKUIT,
Ry nmpencraBnsier coboii BOTOPOA, aJTKUJ HITH aJIKSHIIT,

‘m’ npexncrasisier coboii 0, 1, 2 wu 3.

5 2 Coennaenne mo m. 1, ommuaromeecss TeMm, 4Yro B mpexacrasiser coOoii
reTepOLIUKIIOANKIIL
3. Coenunnenue 1o 1. 1, oTiuyaromeecs: TeM, 94to B mpencrasisier coboi

(ST OV O oV O WL WL oY
o 65 T

10 4. Coenunenre no 1. 1, ommyaromeecs: TeM, 4yto Ri mpencrasnsier coboit ankwr, u Ra

’

npeAcTaBysieT COOOH BOJOPO.

5. Coenunenue no 1. 1, oruuaromieecst TeM, 4to R1 u Ry BMecTe ¢ atomamu yriepona, K

KOTOPbIM OHU INPUCOCANHEHDI, O6paSYIOT MUKIIOMPONHUIIbHOC UM HUKJIONICHTUJIIBHOE KOJIBLIO.

6. Coenunenue o Jro0oMy 13 M. 1 — 5, oTiryaromeecs TeM, 94To A TpeaCTaBsieT COOO0M
15 apui.
7. Coenunenue 1o 1. 1, npencraBieHHoe coenrHeHueM Ghopmyibl (1A):
N)kx R3
Z
R
(Re m (1A)

NN (I)apMaLIeBTI/ILIeCKI/I npuemjieMasi CoJib Uik CTEPECOU3OMED YKA3aHHOIO COCANHCHUA,

rae A, Ri, Ry, R3, Re, B, X 1 ‘m’ Takue, kak onpeneseHo B 1. 1.
2 2 2 2 2 2 2

20 8. CoenunHenne 1o m. 7, oTaWUaromeecs TeMm, 4to B mpencrasisier coboi S5- wiu 6-

YJIEeHHBIN [TUKJIOATKUIL.
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9. Coenunaenne 1o m. 7, oTaMUaromeecss TeMm, 4to B mpencrasisier coboi S5- wiu 6-

YJICHHBIH rETCPOLUKIIOATKHIL.

10. Coenunenne no Jr00oMy U3 . 7 — 9, OTIMHaroIeecs: TeM, 94To A TpeacTaBieT CoOoM
apuL
I1. Coenunenne no mobomy u3 mm. 7 — 10, ornuarommeecss TeM, 4to R3 mpencrasisier

coboit -NHS(O)2R, mmn -NRyC(O)R,; rme R, u Ry Takue, kak onpenenero B 1. 1.

12. Coenunenue 1o 1. 1, npencrasienHoe coenraeHueM Gpopmyisl (IB):
R4 R2 o
N R
( Z H e ?
R (1B)

win  (papMaleBTHYECKH NpHeMiIeMas COJlb WJIM  CTEPEOU30Mep  YKa3aHHOTO

coenuHenus; rae A, Ry, Rz, R3, R4, B u m Ttakue, xak onpeneneno B 1. 1.

13. Coenunenne 1o 1. 12, oriauyaromeecs TeM, 4YTo B mpexncraBisieT coOoi

reTePOLMKIIOANIKII, HeOOsI3aTeIbHO 3aMEILEHHBIN OTHOM MK OoJiee rpynnaMu, BHIOpaHHBIMU

N3 aJIKWJIa, rajiorédHa Ui OKCOI'PYIIIIbI.

14. Coenunenne mo n. 12, ominyaromeecst TeM, 4to B mpexncrasisier coboit S5- mwim 6-

YJIEHHBII r€TCPOLUKIIOAIKHIL.

15. Coenunenue 1o 1. 1, npencrasienHoe coenuaenueM dpopmyiibl (IC):
R« R o
PSS
( R, / H
(IC) N
" SR3

win  (apManeBTUUECKH MpHeMieMas COjb WM CTepeOH30Mep YKa3aHHOTO

coenunenus; rae A, Ry, Ry, R3 R4 u m Takue, kak onpeneneno B 1. 1.

16. Coenunenne mo n. 15, ornuyaromeecs: Tem, 4to Ry mpencrapisier codoit ankmi, Ry

npezcTaBisieT OO0 BOMOPOA UIH AJIKHUIL
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17. Coenunenue o 1. 15, ornuyaromeecs tem, 4to R1 u Ry BMecte ¢ atromamu yriepona,
K KOTOPBIM OHHU MNPUCOCANHECHDI, O6p213y1-0T HUKIIONPONUIIBHOC HJIM LHUKJIONCHTUIIBHOEC

KOJIBLIO.
18. Coenunrenne no mobomy u3 m. 15 — 17, omnyaromeecst TeMm, 4yto R3 mpencrasisier

co0O0M TeTepOIMKIOATKII, Heobs3aTenbHO 3amerneHHbIi rpynmnoi -C(O)Rx.

19. Coenunenne no mobomy u3 mm. 15 — 18, omnuaromeecst Tem, uyto R4 mpencrasisier
cO0OM aJIKuJI, TajIOTeH, rAJIONTEHAIKUJI WU [UKJIOAJIKIIL, IPUYEM [IUKJIOAJKUI HeOOs13aTeIbHO

3aMCHIICH aJIKHJIOM.

20. Coenunenue 1o 1. 1, npencrasienHoe coenrHenueM Gpopmyisl (ID):

R« R o

(Raj- 7 H(jJ\O Ra
T

win  ($apMaleBTUUECKH MpuemieMas COjdb WM CTepeOH30Mep YKa3aHHOTO

coenunenuss; rae A, Ry, Ra, R4, Ry u m Takue, kak onpeneneHo B m. 1.

21. Coenunenne no 1. 20, oTiaudaromeecss TeM, 4to R, mpencrasisier coOOi alkeHuUI,
LUKJIOAJKU WA T€TEPOLUKIIOATKIII, TTPUYEM aJKCHWJI, [UKJIOAJIKIII U T€TePOLMKIOATKIIT
SIBJIIIOTCSL HEOOS3aTENIbHO 3aMEIIeHHbIMU OJHON uim Oojiee rpynmaMu, BBIOPAHHBIMH U3

rajioreHa, apuia, raJloreHaj KujIa Ui KapOOHOBOH KUCIIOTHI.

22. Coenunenne mo n. 21, ornuyaroiieecss tem, 4to R, mpencrasisier coOOH anKeHW,

3aMeIeHHbBIA AJIKUJIOM HJIH TaJIOT€HAIKHIIOM.

23. Coenunenue 1o 1. 1, npencrasieHHoe coennaenueM Gpopmyibl (1E):
jj\
F N N/\
(Ra » (IE) K/N\”/R“
o
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win  (papManeBTUYECKU TMpUeMiIeMasl COJIb WM CTePEOU30Mep
coenuHenus; rae A, R4, Ry 1 m Takue, kak onpeneneHo B 1. 1.
24, Coenunenne 1o 1. 1, nmpencrasiennoe coenraeHueM Gpopmybl (1IF):
i
/ N N
/ H
(IF) N R,
m
o]

YKa3aHHOTO

HUJIn Q)apMaHeBTI/ILIeCKI/I npuemjieMasi COJib Ui CTEPCOU3OMED YKA3aHHOTO COCANHCHU,

rae R4, Ry 1 m Takue, xak onpeaeneHo B 1. 1.

25.  CoenuHeHwue, BHIOpAaHHOE H3:

IIpumep CrpykTypa

0

A
s

cl Hzomep-1 0
X
b o N

I\/N\"/\
cl Hzomep-2 o .

0]
N
2a Cl 4 ” D
N\"/\
cl Hzomep-1 o)
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win (papMaleBTHYECKH TPHUEMIIEMasi COJIb MU CTEPEOH30MEp YKa3aHHOTO COEIMHEHHMSI.

26. dapmarieBTUIECKasi KOMITO3HLIUS, COAePKAIIAsi COSAUHEHHE 110 JIFoOoMy 13 miL. 1 — 25,
Wi (papMalieBTUIECKH MPUEMIIEMYIO COJIb HJI CTEPEOU30Mep YKA3aHHOTO COEAUHEHUs, U

(I)apMaI_IeBTI/I"IeCKI/I HpI/IeMJ'IeMbII\ﬁ HOCHUTCJIb UJIW HAITOJIHUTE]Ib.

27. dapmaleBTUYECKask KOMIO3ULMS IO M. 26, JOMOJHUTENIBHO COAepIKaILasl IO MEHbLIEH
Mepe OIWH JIOTIOJHWTENbHBI areHT, BbIOpPAHHBII W3 NPOTHBOPAKOBOIO — AareHra,

XUMUOTEPAIICBTUICCKOI'O ar€cura u aHTI/IHpO.HI/I(bepaTI/IBHOFO COCOMHCHMS.

28. Coenunenue o nodomy u3 mm. 1 — 25, uimn papManeBTHUECKH PUeMIIeMast COJTb HITH
CTepeon3oMep YKa3aHHOIO COEIMHEHMs], Uil INPUMEHEHHs B KauecTBe JIEKapCTBEHHOIO

CpeacTsa.

29.  Cnocob nedeHus paka Wid IpouQepaTUBHOrO HAPYIIEHHs], BKIIOYAOIINUN BBEICHHE
TepaneBTHueckn  3(pdexTuBHOrOo - KonmuecTBa  coenuHeHuss — popmynsl ()  wmm
dapmaneBTHUECKH IPUEMIIEMOM COJIM UJIH CTEPEON30Mepa YKa3aHHOTO COEANHEHUS COTIACHO

nrodomy u3 mm. 1 — 25.

30. Crocob mo m. 29, OTIUYAOMIMIACSA TeM, YTO paK WK NMpoirudepaTUBHOE HApyIIEHHE
BBIOPAaHO M3 COJMIHOHN ONyXOJiH, JOOPOKAUeCTBEHHON WM 3JI0KAYECTBEHHOHW OIMyXOJH,
KapLIMHOMBI OJIOBHOTO MO3ra, MOYKH, MEYEHHU, JKENyJKa, Blarajuiia, sMYHUKOB, OMyXOJeH
JKEJyZIKa, MOJIOYHOM JK€JIE3bl, MOUEBOT0 MY3bIPsl, TOJICTONU KUIIKH, POCTATBL, MOAXKETY J0YHOU
JKE€JIe3bl, JIETKOr0, IEWKHU MAaTKH, sIMYKa, KOXKHU, KOCTeH WIM IMUTOBUIHOM JKEJIE3bl, CAPKOMBI,
rIHO0IAcTOM, HEHpPOONACTOM, MHOXKECTBEHHOW MHENIOMBI, PaK >KENyJIOYHO-KHUIIEUHOTO
TpPaKTa, ONYXOJH TOJIOBBI W LIeH, SMUACPMAIBHON TrHUmepnpoiudepanyy, Icopuasa,
TMIEPIUIA3UU  MPOCTAThI, HEOIIa3WM, AaACHOMBI, aJE€HOKAPLIUHOMBI, KEepaTOAKAHTOMBI,
SHUACPMOUAHON  KAPLUMHOMBI,  KPYMNHOKJIETOYHOM  KapLUUHOMBI, HEMEJIKOKJIETOYHOU

KapOHUHOMBI JICTKOTO, .]'II/IM(l)OM, XOI[)KKI/IHCKOI\/'I n HGXOHH(KHHCKOﬁ, KapOUHOMbI MOJIOYHOH
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Kene3bl, (POJTUKYIAPHOH KapLUHOMBI, MANMIIIPHOW KapLUHOMBI, CEMUHOMBI, MEJAHOMBI,
reMaTOJIOTMYECKUX 3JIOKAUYeCTBEHHBIX O0pa3oBaHWH, BBIOPAHHBIX U3 Jehko3a, audy3sHon
KpyrnHokJeTouHol B-knerounoit mumpomer (DLBCL), DLBCL axTuBHpoBaHHBIX B-KieToOK,
XpoHHUYeckoro mumdouutapHoro jeiikosza (CLL), xpornuecko muMmdorurapHoii 1MMpomsl,
nepBu4HOil  3¢ddy3suonnoit  mumdombr,  aumdombr/nerikoza  bepkurra,  octporo
auMbonrTapHOro Jeiiko3a, B-kierodnoro nponuM@onuTapHOro JIelko3a, MeIKOKIETOYHOH
aumbonuTapHo JUMGPOMBI, JTHUMQOIUIA3MATHIECKOW JTUM(GOMBI, MaKpPOTJIO0YJIMHEMUU
Banbaenctpema (WM), mumdoMbl MapruHajIbHOH 30HBI CEJIE3€HKH, BHYTPUCOCYIUCTOU

KPYIHOKJIETOYHOH B-kiieTouHO# TMMQOMBI, MIIa3MaIliiTOMBbl 1 MHOKECTBEHHON MUEJIOMBI.

31. Crnioco6 mo . 29, OTIMYAOMHACA TeM, YTO paK WK NponudepaTUuBHOE HapyLIECHHE
BbIOpaHO U3 TMM(OMBI, JTeHK03a, paka MOJIOYHOM JKeJe3bl, paka JIErkoro (HEMEJIKOKJIETOUHOTO
paka JIerkoro), paka TOJICTON KHIIKH, KOJIOPEKTAJIBHOIO paka, paka roJJIOBHOTO Mo3ra (Tauoma,
MenyJuiodiacToMa U 3TMEeHAMMOMA);, CeMeWHOro aaeHomaro3Horo mnosnuno3a (FAP) u

nuuesoaa bapperra.

32. Coenunenue no modomy u3 mm. 1 — 25, uimm papManeBTHUECKH MpUeMIieMast COJTb HITH
CTepeou3OMep YKAa3aHHOTO COENMHEHWs, Uil TNpPUMEHEHMs Ui JICYeHUs  Paka,
BOCIIAJIMUTEIBHOTO 3a00JIeBaHUs, AyTOMMMYHHOTO 3a0OJIeBaHUS, XPOHUYECKOH peaKkiuu
TPAHCIUIAHTAT TMPOTHB XO35SMHA», METa0OJUYECKOr0 HAPYIIEHUs, HACJIEACTBEHHOTO
3a0o0neBaHMsl, CBSI3AHHOTO C TOPMOHAaMHU 3a00JIeBAHUS, UMMYHOIE(PUIIUTHBIX HAPYIICHUH,
COCTOSIHUSI, aCCOLIMMPOBAHHOTO C THOENBI0 KJIETOK, AECTPYKTUBHOIO KOCTHOTO HAPYIICHHS,
WHIYLUUPOBAHHOW TPOMOWHOM  arperaii  TPOMOOLMTOB, OOJIE3HW TMEYEHH WU

CepAeYHOCOCYIUCTOrO HAPYIIEHHUS.

33. Coenunenue 1o modoMy u3 . 1 — 25, wim GpapManeBTUYECKH pueMyieMasi CoJlb UJTH
CTEPEOU3OMEDP YKA3aHHOTO COEAMHEHUs, JJIi NMPUMEHEHUs Ui YIPABJICHUS CHHAPOMOM
BBICBOOOKJIEHUS] LINTOKWHA, ACCOLIMUPOBAHHBIM C Te€pamnuei pekpyTHHra T-KJIeTOK, BKITFOYas

tepanuio CAR-T.

34. IIpumenenne coenuHeHuss Mo Jrobomy w3 mm. 1 — 25, wim ¢apManeBTHUECKH
NPUEMIIEMOH COJIM HWJIM CTEPEOM3OMEpA YKAa3aHHOIO COCAUHEHHs, [UIsl M3TOTOBJIEHUS
JEKapCTBEHHOTO CpPEeACTBA Al  JIEYEHHS paKa, BOCHAJIMUTENBHOrO  3a00JeBaHms,
AyTOUMMYHHOTO 3a00NIeBaHMs], XPOHUYECKOW pPEaKIUU «TPAHCIUIAHTAT MPOTHB XO3SIHHAY,
MeTabOoJIMUeCKOro HAapYILIeHUs, HACIEACTBEHHOrO 3a00JIeBaHUs], CBA3aHHOTO C FOPMOHAMU

3aboseBaHys], UMMYHOAES(PUIIUTHBIX HAPYIICHHUH, COCTOSIHHSI, aCCOLIMUPOBAHHOTO C THOEITBIO
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KJIETOK, AECTPYKTUBHOIO KOCTHOTO HApYILIEHHs, WHAYLHPOBAHHOW TPOMOHMHOM arperanyu

TPOMOOLIUTOB, OOJIE3HU NEYEHN U CEPAEIHOCOCY JUCTOTO HAPYLIECHHS.
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